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Section 1.0  

Call to Order 



Health Evidence Review Commission (503) 373-1985 

  
AGENDA 

VALUE-BASED BENEFITS SUBCOMMITTEE 
November 10, 2016 
8:00 am - 1:00 pm 

Clackamas Community College 
Wilsonville Training Center, Rooms 111-112 

Wilsonville, Oregon 
 

A working lunch will be served at approximately 12:00 pm 
All times are approximate 

 
I. Call to Order, Roll Call, Approval of Minutes – Kevin Olson  8:00 AM 

 
II.  Staff report – Ariel Smits, Cat Livingston, Darren Coffman  8:05 AM 

A. Errata 
 
III. Advisory Panel Reports – Ariel Smits, Jason Gingerich, Darren Coffman  8:10 AM 

A. GAP report 
A. 2017 Genetics CPT code placement 
B. Updates to the non-prenatal genetic testing guideline 
C. Genetic testing access and issues 
D. Reconsideration of breast cancer gene panel testing 

B. BHAP report 
A. Straightforward coding changes 

1. Supported employment 
2. Crisis intervention services 

B. Residential treatment 
C. Childhood insomnia 
D. Avoidant Restrictive Food Intake Disorder 
E. Caregiver health risk assessment (2017 CPT code) 
F. Acupuncture for depression 

 
IV. Consent/Straightforward agenda – Ariel Smits   8:30 AM 

A. Consent code change table 
B. Ankle arthritis  
C. Unspecified intestinal malabsorption  
D. Ventral hernia guideline clarification 

 
V. 2017 CPT/HCPCS code placement – Ariel Smits  8:35 AM 

A. Straightforward placements 
B. Codes requiring discussion 

A. Spinal surgery codes  
1. 2853-22870 



Health Evidence Review Commission (503) 373-1985 

2. 62380 
B. Left atrial appendage occlusion  
C. Partial exchange transfusion  
D. Esophageal sphincter augmentation  
E. Radiofrequency ablation of fibroids  
F. AAA screening  
G. Mammography with CAD  
H. SEPT9  
I. Prostate cancer prognostic algorithm 
J. Percutaneous transcatheter closure of paravalvular leak  
K. On-body injector  

 
VI. Previous discussion topics – Ariel Smits, Cat Livingston 10:00 AM 

A. Rehabilitative and habilitative therapy guideline 
B. Back surgery guideline  
C. Non-invasive tests for liver fibrosis  
D. SI joint fusion  
E. Skin substitutes for chronic skin ulcers  

 
VII. Biennial review – Ariel Smits, Cat Livingston 11:00 AM 

A. Obesity taskforce 
A.  Behavioral interventions 

B.  Pharmacological interventions 
C.  Devices 
D.  Multisector interventions 

B. Repair of inguinal and ventral hernias  
 

VIII. Coverage guidances – Cat Livingston      12:00 PM 
A. Long acting reversible contraceptives (LARC) 

 
IX. Public comment 12:55 PM 

 
X. Adjournment – Kevin Olson 1:00 PM 

 



 

Value-based Benefits Subcommittee Summary Recommendations, 10/6/2016  

Value-based Benefits Subcommittee Recommendations Summary 
For Presentation to: 

Health Evidence Review Commission on October 6, 2016 
 

For specific coding recommendations and guideline wording,  
please see the text of the 10/6/2016 VbBS minutes. 

 

RECOMMENDED CODE MOVEMENT (effective 1/1/17) 

 Various straightforward coding and guideline changes.  

 Delete the diagnosis code for congenital torticollis from an uncovered line and add to a 
covered line with a guideline limiting treatment to children aged 2 and younger. 

 Add wigs to a covered line with a guideline limiting coverage to hair loss from 
chemotherapy or radiation therapy. 

 Delete the diagnosis code for hallux rigidus from an uncovered line and add to a covered 
line along with several procedure codes used for its treatment. 

 
 
ITEMS CONSIDERED BUT NO RECOMMENDATIONS FOR CHANGES MADE 

 High frequency chest oscillation was considered for addition to the cystic fibrosis, 
bronchiectasis and neuromuscular dysfunction lines with a guideline; this was not 
approved.  

 A higher prioritization for the treatment of posterior tibialis tendonopathy/flatfoot was not 
recommended. 

 
 
RECOMMENDED GUIDELINE CHANGES (effective 1/1/17) 

 Add a new guideline allowing removal of bony growths in the mouth if they interfered 
with the creation and fitting of dentures. 

 Edit the rehabilitation guideline to separate habilitative services from rehabilitative 
services, each with a 30 visit limit in most cases. Remove pulmonary and cardiac 
rehabilitation limitations from this guideline. 

 Edit the acupuncture guideline to include limits on acupuncture for tobacco cessation; 
more visits could be used if medically indicated. 

 Add a new guideline requiring 1 month of tobacco cessation prior to elective surgery. 

 Several guidelines with requirements of longer periods (6 months) for tobacco cessation 
for certain surgeries will continue, with new requirements for testing to confirm 
abstinence. 

 Add a new guideline requiring 6 months of smoking cessation prior to surgery for erectile 
dysfunction. 

 Add a new guideline regarding non-invasive tests for liver fibrosis. 
 
 
  



 

 

BIENNIAL REVIEW (EFFECTIVE 1/1/18) 

 Delete the lower line for minor joint deformities and add the few codes not also appearing 
on the upper line for major joint deformities to appropriate lines. 

 Move the bariatric surgery codes from the diabetes line to the upper obesity line. 

 Edit the bariatric surgery guideline to exclude gastric banding and clarify the accreditation 
requirements. 

 Add the gastric banding placement codes to the Services Recommended for Non-Coverage 
(SRNC) table, and leave the revision and removal codes kept on the obesity line. 

 
 
 
 



 

Value-based Benefits Subcommittee Minutes, 10/6/2016  Page 1 

 

VALUE-BASED BENEFITS SUBCOMMITTEE 
Clackamas Community College 

Wilsonville Training Center, Rooms 111-112 
Wilsonville, Oregon  

October 6, 2016 
8:00 AM – 1:00 PM 

 
Members Present: Kevin Olson, MD, Chair; Susan Williams, MD, Vice-Chair; Mark Gibson; Irene 
Croswell, RPh; Holly Jo Hodges, MD; Gary Allen, DMD. 
 
Members Absent: David Pollack, MD; Vern Saboe, DC. 
 
Staff Present: Darren Coffman; Ariel Smits, MD, MPH; Cat Livingston, MD, MPH; Jason 
Gingerich; Denise Taray, RN. 
 
Also Attending: Kim Wentz, MD, MPH and Jessie Little (Oregon Health Authority); Adam Obley, 
MD, MPH, Craig Mosbaek and Rachel Hackett (Center for Evidence-Based Policy); Chris 
Seuferling, DPM; Ejiro Isiorho, DPM; Bruce Wolfe, MD, Jason Cheng, MD and Liz Walker( OHSU); 
Valerie Halpern, MD (Legacy Health Systems); Jim Murray and Gerrad Amundson (RespirTech); 
Steven Tolleson (MiMedx ); Georgina Michael and Blair Elgren (Osiris). 
 
 Roll Call/Minutes Approval/Staff Report  
The meeting was called to order at 8:07 am and roll was called. Minutes from the August 11, 
2016 VbBS meeting were reviewed and approved as presented.   
 
Smits reviewed the errata document; there was no discussion. She said several of the approved 
ICD-10 code placements from August had been shown in error in that meeting packet; a 
subsequent email approval of the correct placements was obtained from VbBS members and 
the corrected placements are posted on the HERC website.  
 
Coffman reviewed meeting management techniques that will be implemented or reinforced.  
 
The skin substitute coverage guidance, which was on the VbBS agenda, has been recommended 
for retirement by staff; this will be discussed at HERC today. VbBS will likely see this topic as a 
proposed guideline at a future meeting. 
 
Olson reported on the helpful training on public meeting rules that he received from OHA. 
Other members expressed interest in having some type of short refresher on rules of order. 

 
 

 Topic: Consent Agenda/Straightforward 

 
Discussion: There was no discussion about the consent agenda items.  
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In the Straightforward Items, staff noted the Z code review handout posted to the member’s 
site which changed placement of 3 of the Z codes from what was shown in the meeting 
materials. ICD-10 Z45.1 (Encounter for adjustment and management of infusion pump) and 
Z45.2 (Encounter for adjustment and management of vascular access device) should remain in 
the Diagnostic Workup File. Z13.6 (Encounter for screening for cardiovascular disorders) will 
also be added to line 3 PREVENTIVE SERVICES WITH EVIDENCE OF EFFECTIVENESS. Staff will 
bring a guideline suggestion for Z13.6 at the November meeting, with the review of AAA 
screening.   
 
Ankle arthritis was pulled from the straightforward discussion and discussed later under 
podiatry issues per the request of the podiatrists in attendance. Please see that topic below for 
discussion and decision.  
 
There was no discussion of other straightforward items. 
 
Recommended Actions:  
1) Add 13100-13102 (Repair, complex, trunk) to line 195 CANCER OF BREAST; AT HIGH RISK OF BREAST 

CANCER. 

2) Remove 13153 (Repair, complex, eyelids, nose, ears and/or lips; each additional 5 cm or less) from 
line 195 CANCER OF BREAST; AT HIGH RISK OF BREAST CANCER. 

3) Add 27635-27638 (Excision or curettage of bone cyst or benign tumor, tibia or fibula) to line 205 
CANCER OF BONES. 

4) Add 99195 (Phlebotomy, therapeutic) to lines 198 HEREDITARY ANEMIAS, HEMOGLOBINOPATHIES, 
AND DISORDERS OF THE SPLEEN and 403 MYELOID DISORDERS. 

5) Add D18.09 (Hemangioma of other sites) to lines 100 DIABETIC AND OTHER RETINOPATHY  and 298 
ANOMALIES OF GALLBLADDER, BILE DUCTS, AND LIVER. 

6) Add 92002-92014 (Ophthalmological services: medical examination) to line 428 COMPLICATIONS OF 
A PROCEDURE USUALLY REQUIRING TREATMENT. 

7) Add 38747 (Abdominal lymphadenectomy, regional, including celiac, gastric, portal, peripancreatic, 
with or without para-aortic and vena caval nodes) to line 161 CANCER OF COLON, RECTUM, SMALL 
INTESTINE AND ANUS. 

8) Add 15574 (Formation of direct or tubed pedicle, with or without transfer; forehead, cheeks, chin, 
mouth, neck, axillae, genitalia, hands or feet) to line 292 CANCER OF ORAL CAVITY, PHARYNX, NOSE 
AND LARYNX. 

9) Add 20962 (Bone graft with microvascular anastomosis; other than fibula, iliac crest, or metatarsal) 
to line 292 CANCER OF ORAL CAVITY, PHARYNX, NOSE AND LARYNX. 

10) Remove 44015 (Tube or needle catheter jejunostomy for enteral alimentation, intraoperative, any 
method) from lines 84 NJURY TO INTERNAL ORGANS and 105 CONGENITAL ANOMALIES OF 
DIGESTIVE SYSTEM AND ABDOMINAL WALL EXCLUDING NECROSIS; CHRONIC INTESTINAL PSEUDO-
OBSTRUCTION.   

a. Advise HSD to add 44015 to Ancillary Procedures File. 
11) Add 43260-43265 (Endoscopic retrograde cholangiopancreatography (ERCP)) to line 320 CANCER OF 

LIVER.    
12) Add 96155 (Health and behavior intervention, each 15 minutes, face-to-face; family (without the 

patient present)) to any line with other health and behavior assessment codes (96150, etc.). 

a. Advise HSD to remove 96155 from the Ancillary Procedures File. 
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13) Add C26.0 (Malignant neoplasm of intestinal tract, part unspecified) to line 595 SECONDARY AND 
ILL-DEFINED MALIGNANT NEOPLASMS. 

a. Advise DMAP to remove C26.0 from the Undefined Diagnosis File. 
14) Modify GN116 as shown in Appendix A and delete GN 117. 
15) Modify GN 104 as shown in Appendix A.  
16) Adopt the CDT code placements as shown in Appendix D. 
17) Modify GN34 as shown in Appendix A. 
18) Remove D7970 (Excision of hyperplastic tissue-per arch) from line 349 DENTAL CONDITIONS (EG. 

SEVERE CARIES, INFECTION) Treatment: ORAL SURGERY (I.E. EXTRACTIONS AND OTHER INTRAORAL 
SURGICAL PROCEDURES and add to line 457 DENTAL CONDITIONS (EG. MISSING TEETH, PROSTHESIS 
FAILURE) Treatment: REMOVABLE PROSTHODONTICS (E.G. FULL AND PARTIAL DENTURES, RELINES). 

19) Add D7472 (Removal of torus palatinus) and D7473 (Removal of torus mandibularis) to line 457 and 
remove from the Services Recommended for Non-Coverage table. 

20) Adopt a new guideline regarding D7970, D7472 and D7473 as shown in Appendix C. 
21) Add A50.01, A50.30, A50.39, A51.43, A52.71, B58.00 and B58.09 (Syphilitic and toxoplasma 

oculopathy) to lines 270 ACUTE, SUBACUTE, CHRONIC AND OTHER TYPES OF IRIDOCYCLITIS, 340 
SCLERITIS and 365 CHORIORETINAL INFLAMMATION. 

22) Add HCPCS A9282 (Wig, any type, each) to line 428 COMPLICATIONS OF A PROCEDURE 
USUALLY REQUIRING TREATMENT   

a. Advise HSD to remove HCPCS A9282 from the Ancillary  Procedures File. 
23) Add ICD-10 L58.0 (Acute radiodermatitis), L64.0 (Drug-induced androgenic alopecia) and 

L65.8 (Other specified nonscarring hair loss) to line 428 COMPLICATIONS OF A PROCEDURE 
USUALLY REQUIRING TREATMENT. 

24) Adopt the following coding specification for line 428: 
a. “ICD-10 L58.0, L64.0 and L65.8 are only included on this line for pairing with 

HCPCS A9282.” 
25) Adopt the new guideline for wigs as shown in Appendix C, for line 428 COMPLICATIONS OF 

A PROCEDURE USUALLY REQUIRING TREATMENT.  
26) Modify GN6 as shown in Appendix A. 
27) Adopt the Z codes placements as shown in the spreadsheet in Appendix E. 
28) Add CPT 67039 (Vitrectomy, mechanical, pars plana approach; with focal endolaser 

photocoagulation) to lines 304 VITREOUS DISORDERS  and 379 RETINAL TEAR. 

  
MOTION: To approve the code and guideline note changes as amended. CARRIES 6-0. 

 
 

 Topic: Acupuncture and Tobacco Cessation 
 
Discussion: Smits reviewed the staff summary. Wentz requested clarification of whether 
acupuncture fell under mental health parity rules. Coffman replied it was the diagnosis of 
smoking cessation that fell under mental health parity, not the treatment. Hodges said the 
more detailed guideline staff suggestion (“option 2”) would be more helpful for the CCOs. 
This longer option was approved.  
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Recommended Action:  
1) Guideline note 92 was modified as shown in Appendix A. 
 
MOTION: To approve the recommendation shown as option #2 in the meeting materials. 
CARRIES 6-0.  
 
 

 Topic: Tobacco Smoking and Procedures 
 
Discussion: Livingston presented the issue summary. There was a discussion about whether 
or not to exempt people with mental illness and cognitive delay from the requirement to 
cease smoking prior to elective procedures. One member stated smoking cessation is the 
single most important thing to improve their long term health. They recalled expert 
testimony last meeting that it would be a mistake to hold people with mental illness to a 
different standard, given their high morbidity and mortality rate directly related to tobacco 
use. There was a discussion that an exception process could be used.   
 
Members were concerned about the timing of implementation and agreed that surgical 
specialists will need to be made aware of this.   
 
They agreed to continue having two different requirements for tobacco cessation. For some 
select surgeries (e.g. spine surgery, bariatric surgery) there is already a 6-month smoking 
cessation requirement.  For elective surgeries other than those explicitly mentioned in 
other guidelines, there will be a 1 month cessation requirement. They clarified the language 
around the need for the absence of tobacco use to occur directly preceding (within 1 month 
of) surgery. 

 
Recommended Actions:  
1) Adopt a new guideline note on Smoking Cessation and Elective Surgical Procedures as 

shown in Appendix C 
2) Adopt a new guideline note on Smoking Cessation Prior to Surgical Treatment of Erectile 

Dysfunction as shown in Appendix C. 
3) Modify guideline notes 8, 100, and 112 as shown in Appendix A 
 
MOTION: To approve adoption of a new guideline note on tobacco cessation and elective 
surgery, and to amend existing guidelines (8, 100, and 112) and previously discussed new 
guideline on erectile dysfunction with regard to the timing and requirements of objective 
testing. CARRIES 6-0.  
 
 

 Topic: Congenital Torticollis 
 
Discussion: Smits reviewed the staff summary. Williams suggested lowering the age of 
coverage to up to age 1, as the evidence base dealt with infants only. Wentz was concerned 
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about this low age, due to the Medicaid population having difficulty with access to medical 
services and therefore at higher risk for late detection of this condition. She doubted that 
this therapy had much abuse potential. Hodges noted that using age 1 as the limit would 
restrict the services available to kids who had ongoing therapy past the age of 1.  It was 
suggested that wording could be added that the initial start of therapy needed to be prior 
to age 1; however, Hodges thought this would be difficult for the CCOs to administer.  The 
compromise age of 2 or younger was decided upon.  
 
Recommended Actions:  
1) Add ICD-10 Q68.0 (Congenital deformity of sternocleidomastoid muscle) to line 407 

CONDITIONS OF THE BACK AND SPINE. 
a. Remove Q68.0 from line 530 DEFORMITIES OF UPPER BODY AND ALL LIMBS.  

2) Adopt a new guideline as shown in Appendix C regarding congenital torticollis. 
 
MOTION: To recommend the code and guideline note changes as amended. CARRIES 6-0.  
 
 

 Topic: Podiatry Topics  
 
Discussion: Smits introduced the topic summaries.  Chris Seuferling, DPM and Ejiro Isiorho, 
DPM gave testimony and provided additional information for the subcommittee. 
 

 Ankle arthritis: Dr. Isiorho provided written testimony requesting alternative placement 
for several ankle arthritis ICD-10 codes. He specifically noted that M12.87 was used to 
code for ankylosing spondylitis, calcium pyrophosphate deposition disease and septic 
joint. Staff found alternate codes for these diagnoses. The decision was to have staff 
work with the podiatry experts to determine best placement for the ankle arthritis 
codes and bring back as a straightforward topic for the November meeting.  

 Hallux rigidus: There was some discussion about the level of research (low quality). Staff 
and experts doubt that higher level evidence will be found in the future. The staff 
recommendations were approved.  

 Posterior tibialis tendinopathy/flatfoot: Seuferling provided written testimony in 
support of Dr. Owen’s recommendations. There was minimal discussion. The 
subcommittee agreed with the staff recommendations to not add coverage. The 
housekeeping coding changes proposed by staff were accepted.  

 
Recommended Actions:  
1) Add ICD-10 M20.2 (Hallux rigidus) to line 361 RHEUMATOID ARTHRITIS, 

OSTEOARTHRITIS, OSTEOCHONDRITIS DISSECANS, AND ASEPTIC NECROSIS OF BONE.  
2) Add CPT 28289 (Hallux rigidus correction with cheilectomy, debridement and capsular 

release of the first metatarsophalangeal joint) to line 361.  
3) Remove CPT 28289 from line 364 DEFORMITY/CLOSED DISLOCATION OF MAJOR JOINT 

AND RECURRENT JOINT DISLOCATIONS. 
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4) Add CPT 28292 (Correction, hallux valgus (bunion), with or without sesamoidectomy; 
Keller, McBride, or Mayo type procedure) to line 361. 

5) Adopt the new guideline shown in Appendix C regarding hallux rigidus. 
6) 2017 CPT code review: 

a. Add CPT 28291 (Hallux rigidus correction with cheilectomy, debridement and 
capsular release of the first metatarsophalangeal joint; with implant) to line 361 
RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOCHONDRITIS DISSECANS, AND 
ASEPTIC NECROSIS OF BONE. 

7) Add ICD-10 Q66.5 (Congenital pes planus) to line 580 CAVUS DEFORMITY OF FOOT; FLAT 
FOOT; POLYDACTYLY AND SYNDACTYLY OF TOES and remove from line 545 
DEFORMITIES OF FOOT. 

8) Add CPT 28735 (Arthrodesis, midtarsal or tarsometatarsal, multiple or transverse; with 
osteotomy (eg, flatfoot correction)) to line 580 and remove from lines 364 DEFORMITY/ 
CLOSED DISLOCATION OF MAJOR JOINT AND RECURRENT JOINT DISLOCATIONS, 392 
DEFORMITY/CLOSED DISLOCATION OF MINOR JOINT AND RECURRENT JOINT 
DISLOCATIONS and 545. 

9) Add the following CPT codes to line 580 CAVUS DEFORMITY OF FOOT; FLAT FOOT; 
POLYDACTYLY AND SYNDACTYLY OF TOES. 

a. 20902, 27605, 27687, 27690, 27700-27703, 28090, 28238, 28300, 28306, 28307, 
28715, 29907. 

 
MOTION: To approve the recommendations included in the hallux rigidus meeting 
materials. CARRIES 6-0.  
 
 

 Topic: Coverage guidance: Non-Invasive Testing for Liver Fibrosis In Patients with 
Hepatitis C 
 
Discussion: Obley present the summary of the evidence that informed the draft coverage 
guidance. Wentz said the Pharmacy & Therapeutics Committee (P&T) has already adopted 
the coverage guidance “box language” into their prior authorization criteria. Wentz 
discussed concerns about the GRADE table and the evidence included under the critical 
outcome of “hepatitis related morbidity/progression.” She said the way it is presented 
suggests there is evidence on morbidity/mortality, however, what is available is an 
extrapolation, and not direct evidence of impact. Obley committed to revising the language. 
 
Livingston discussed some of the other GRADE domains and the rationale for the box 
language. Gibson asked if it matters that P&T has already adopted the box language. 
Coffman said that fact should not change our decision and the group should still move 
forward. P&T could modify their criteria if the box language changes. 
 
Olson asked who was making the decision about the staging cutoff for treatment.  Coffman 
clarified that that decision was not being made at this time by the HERC, that Oregon Health 
Authority (OHA) leadership were reviewing that issue. Olson asked whether the Prioritized 
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List guideline note being proposed for non-invasive testing should just have an F3 cutoff is 
the current policy is to treat at that level.  Coffman said the HERC process can take time and 
so if the guideline note only includes testing starting at F3 and P&T adds on treatment for 
F2, the delay inherent in the Prioritized List process could delay implementation 
significantly. Olson suggested that a guideline such as this allows flexibility in 
implementation. Hodges said the box language is supposed to be available to public and 
private payers and they may have different cutoffs. Wentz supported the flexibility in the 
guideline.  
 
Wentz asked if the decision was not around the treatment decisions, whether or not the 
tests would be covered. Obley clarified that you may use some of these tests to answer the 
question about whether the patient has cirrhosis. After some discussion, the group agreed 
to not adopt the recommendation of 3 tests being placed on the Services Recommended for 
Non Coverage (SRNC) table at this time, and have staff review the utility of these tests for 
other clinical indications and bring this back to the next meeting. They agreed that, to 
lessen confusion, they would add “non-cirrhotic” to the title of the guideline note. 
 
Recommended Actions:  
1) Approve a new amended guideline note on Non-Invasive Testing for Liver Fibrosis In 

Non-Cirrhotic Patients as shown in Appendix C. 
2) Staff to review the 3 tests recommended for the SRNC table and make a 

recommendation at a future meeting. 
 
MOTION: To approve a new amended guideline note on Non-Invasive Testing for Liver 
Fibrosis in Patients with Hepatitis C. CARRIES 6-0.  
 
 

 Topic: Biennial Review: Delete Line 392 
 
Discussion: There was no discussion of this topic. Staff noted that the ICD-10 M24.17 code 
series will be further discussed as staff work with experts on the ankle arthritis topic, and 
this specific code series (M24.17) placement recommendation was tabled.  
 
Recommended Actions:  
1) Delete line 392 DEFORMITY/CLOSED DISLOCATION OF MINOR JOINT AND RECURRENT 

JOINT DISLOCATIONS. 
2) Rename line 364 DEFORMITY/CLOSED DISLOCATION OF MAJOR JOINT AND RECURRENT 

JOINT DISLOCATIONS. 
3) Add CPT 26426 (Repair of extensor tendon, central slip, secondary (eg, boutonniere 

deformity); using local tissue(s), including lateral band(s), each finger) to line 530 

DEFORMITIES OF UPPER BODY AND ALL. 
a. Remove CPT 26426 from lines 212 DEEP OPEN WOUND, WITH OR WITHOUT 

TENDON OR NERVE INVOLVEMENT and 290 COMPLICATIONS OF A PROCEDURE 
ALWAYS REQUIRING TREATMENT. 
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4) Add M21.75-M21.76 (Unequal limb length (acquired)), M20.02 (Boutonniere deformity of 

finger(s)), and M20.03 (Swan-neck deformity of finger(s)) to line 530 DEFORMITIES OF UPPER 
BODY AND ALL LIMBS.   

5) Add M21.53 (Acquired clawfoot) to line 545 DEFORMITIES OF FOOT and delete from line 382 
DYSFUNCTION RESULTING IN LOSS OF ABILITY TO MAXIMIZE LEVEL OF INDEPENDENCE IN SELF- 
DIRECTED CARE CAUSED BY CHRONIC CONDITIONS THAT CAUSE NEUROLOGICAL DYSFUNCTION. 

6) Add M24.074-M24.076 (Loose body in toe joint(s)) to line 545 DEFORMITIES OF FOOT. 
7) Add M24.30 (Pathological dislocation of unspecified joint, not elsewhere classified) and M24.40 

(Recurrent dislocation, unspecified joint) to line 663 MUSCULOSKELETAL CONDITIONS WITH NO 
OR MINIMALLY EFFECTIVE TREATMENTS OR NO TREATMENT NECESSARY.   

8) Add M24.444-M24.446 (Recurrent dislocation, finger) to line 530 DEFORMITIES OF UPPER BODY 
AND ALL LIMBS. 

9) Add M24.477- M24.479 (Recurrent dislocation, toe(s)) to line 545 DEFORMITIES OF FOOT. 

 
MOTION: To recommend the line deletion and code changes as amended. CARRIES 6-0.  

 
 

 Topic: Obesity Task Force 
 
Discussion: The Coverage Guidance on Bariatric and Metabolic Surgery was reviewed as the 
first part of the Obesity Task Force work. Livingston reviewed the coverage guidance box 
language and discussed the Obesity Task Force recommendations to the Prioritized List with 
regard to bariatric surgery coverage. Gingerich reviewed a data analysis of bariatric surgery 
in the OHP and commercial population. Historically there had been interest by the Health 
Services Commission and HERC to have data about the use and outcomes of bariatric 
surgery in the OHP population. Gingerich said there were a total of 240 surgeries over 3 
years and significant improvements in diabetes as measured by decreased use of diabetes 
medications. Members were appreciative of having data that both demonstrated fairly 
limited uptake of this procedure for OHP as well as significant reductions in the use of 
diabetes medications (similar to those seen in the commercial population), suggesting a 
highly positive impact on comorbid diabetes in the bariatric surgery population.  
 
Livingston discussed one of the recommendations by the Obesity Task Force with regard to 
a 6-month absence of abuse or dependence of marijuana needed prior to the procedure. 
Members raised that despite the legality of marijuana, there are clear clinical implications of 
increasing appetite. Marijuana was confirmed to be used to treat cachexia (wasting 
syndrome). Dr. Bruce Wolfe, the appointed expert on this topic, introduced himself. Wolfe 
stated the evidence is unknown whether the weight loss goals of bariatric surgery may be 
compromised by the use of marijuana. He said surgeons do not want to perform surgery on 
people who have an active addiction. Twenty percent of bariatric surgery candidates are 
active smokers and may quit for surgery, but by 2-3 years later many are smoking again. 
Smoking marijuana may affect postoperative complications.   
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Next, they discussed the inclusion of gastric banding as an option. One of the issues raised 
by the Obesity Task Force members was potential concern for micronutrient deficiencies in 
women of childbearing age intending pregnancy. Wolfe stated that these deficiencies are 
preventable and compliance is really the issue. Wolfe said that banding has lesser efficacy 
and late complications. The reason it has survived is because banding has less perioperative 
complications and is reversible, but late complications have led surgeons to dramatically 
decrease the use of banding procedures. 
 
Valerie Halpin introduced herself as the medical director for bariatric surgery at Legacy. 
They just completed a survey of 9 out of 11 bariatric surgery groups and only 15 bands were 
placed for the entire year. From a practical standpoint, surgeons are choosing not to place 
bands. A proposal to make it exception-based was made. Halpin stated the decision to get a 
band is always patient preference. Hodges said patient preference would not qualify as a 
reason for an exception.   
 
In response to a question about why banding would ever be medically indicated, Halpin said 
this would be rare. The one time they recommended a band was in someone about to 
undergo chemotherapy, as they would have much higher risk of poor wound healing. This 
was clarified to be an example that would go through an exceptions process. There are few 
contraindications to sleeve gastrectomy. Halpin stated having gastric banding not included 
in the recommended procedures strengthens the clinical recommendation to not provide 
banding. 
 
Hodges stated there is an implementation problem because there is not a capacity to 
dramatically increase provision of surgery to all the eligible patients. Wolfe stated the 
waiting list at OHSU for OHP patients was getting out of control and has now been 
eliminated. The group decided to recommend HERC eliminate the coverage 
recommendation in favor of banding. Staff clarified that this would need to be addressed 
differently in the GRADE table. 

 
Williams asked about a low acuity center. Wolfe clarified that low volume centers only take 
on lower risk patients.   
 
Livingston presented an issue summary about accreditation for bariatric surgery centers.  
Wolfe acknowledged a conflict of interest as he is one of the authors of this accreditation 
process. Wolfe discussed some of the debate around accreditation and his recommendation 
is that it is helpful to know someone is monitoring the outcomes. 
 
Wolfe discussed that this experience is moving surgery towards more accreditation in 
different fields, such as transplant surgery, and anticipates seeing more accreditation in the 
future. Olson argued that when the cost and hassle of getting accreditation is 
disincentivizing the right thing that could be problematic; however, when accreditation 
assures good outcomes, we should support it whenever we can, as long as accreditation 
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requirements do not result in draconian restriction of care. In this case, it seems unlikely to 
result in an access problem given only one center is not accredited.  
 
Halpin raised the issue that while placement of bands would be in the SRNC table, the 
revision and removal of these codes would need to be addressed. Staff agreed to make 
these code changes. 
 
Recommended Actions:  
1) Remove gastric banding as one of the procedures recommended for coverage 
2) Move gastric banding placement to the SRNC table, but leave codes for adjustment, 

revision and removal in the funded region 
3) Move all the bariatric surgery codes to the upper obesity line (off the type 2 diabetes 

line and lower obesity line) 
4) Modify the bariatric surgery guideline note as shown in Appendix A 
5) The following topics were tabled until the November VbBS meeting: 

A. Behavioral interventions 
B.  Pharmacological interventions 
C.  Devices 
D.  Multisector interventions 

 
MOTION: To accept staff recommendations, including retaining the requirement of 
accreditation, and remove lap banding as a recommended procedure. CARRIES 6-0.  
 
 

 Topic: Inguinal and Ventral Hernias 
 

Discussion: This topic was tabled until the November meeting.  
 
 

 Topic: Back Surgical Guidelines 
 
Discussion: Smits reviewed the summary document, as well as recent meetings with 
neurosurgeons and CCO medical directors. Jason Cheng, MD, was present to answer 
questions from OHSU Neurosurgery. 
 
The experts, CCO medical directors, and VbBS members are in agreement that spinal fusion 
should be covered with spinal decompression surgery of the cervical spine.   
 
There was discussion about including fusion for spondylolisthesis. One of the medical 
directors had requested clarification as to whether stage 1 spondylolisthesis should be 
included for fusion, as this is a very common condition. Cheng responded that stage 1 
spondylolisthesis includes a range of situations, from a few percent displacement up to 25% 
slippage. He recommended restrictions based on neurological findings, and felt that our 
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current guideline that limits to evidence of spinal stenosis with neurogenic claudication was 
sufficient and would not allow surgery for minor spondylolisthesis with just pain.  

 
There was agreement that lumbar fusion should be allowed with lumbar decompression 
without spondylolisthesis in situations of spinal instability.  The definition of instability was 
discussed. Previously, the neurosurgical experts had recommended defining instability as scoliosis 
>10 degrees or more than 50% resection of the foraminal joint. It was clarified that the scoliosis was 
degenerative, and not idiopathic or juvenile. Williams suggested possibly changing to scoliosis >20 
degrees. The final decision was to include a statement that fusion would be covered for “pre-
existing or expected post-surgical spinal instability (e.g. degenerative scoliosis >10 degrees, >50% of 
foraminal joint expected to be resected).” 
 
There was discussion about including radiculopathy on the upper surgical line. The previously 
adopted definition of radiculopathy did not include radiating pain alone, and this definition was 
reaffirmed. The addition of ICD-10 codes for radiculopathy was not felt to be needed by the 
neurosurgeons. The current wording in the guideline, with the definition of radiculopathy from the 
beginning of the guideline to define when spinal foraminal stenosis causes objective evidence of 
neurologic impairment, was considered adequate by the neurosurgical experts.  
 
There was limited discussion about the proposed modifications to the smoking cessation and spinal 
stenosis guideline.   
 

Recommended Actions:  
1) Modify GN 100 as shown in Appendix A 
2) HERC staff will work with neurosurgery experts and CCO medical directors on a revised 

back surgery guideline note 37 to be discussed at the November VbBS meeting 
 
MOTION: To approve the recommended changes to the smoking cessation and spinal 
fusion guideline. CARRIES 6-0. 
 
 

 Topic: High Frequency Chest Oscillation 
 
Discussion: Smits introduced the topic. The staff recommendation was for addition of 
coverage for patients who fail standard treatments. Hodges raised a concern that the 
requests for these vests that she is seeing are from patients who are stable. Staff asked 
whether the proposed guideline would allow her to deny coverage for these patients, as 
they have not failed standard therapy if they are stable. Hodges felt that this guideline was 
not strong enough to deny these requests. She is also concerned about how to determine if 
a patient has failed standard therapy when the patient simply refuses to try or complete a 
specified therapy. Hodges said she does approve some cases, through the exceptions 
process, and said that process should be continued rather than adding coverage with a 
guideline. Wentz said HSD is seeing a lot of exceptions requests and grants them in many 
cases, but must approve through compassionate use due to the current code placement on 
the SRNC table.  
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There was discussion about whether the therapy was effective. The literature shows that 
this therapy is as effective as standard therapy, but the level of evidence is weak. Olson 
asked whether the vulnerability of this population should be considered. Smits reviewed the 
submitted testimony and reviewed the OHSU CF group letter submitted as written 
testimony. 
 

Testimony was heard from Jim Murray and Gerrad Amundson, representing RespirTech. 
These devices are prescribed because patients with chronic disease have tried and failed 
other devices. This technology is an alternative therapy when some other modality has not had 
the desired effect. They said Oregon is the only state Medicaid program not currently covering this 
device. This technology is expensive, but it is a one-time. Murray noted testimony that was sent for 
review from the CF foundation and providers. He also noted that the alternative is no therapy or 
ineffective therapy. Amundson testified as to his experience when working as a respiratory 
therapist. He testified that chest PT is difficult and time consuming, taking 30-40 minutes to be done 
properly. Caregivers have trouble doing this level of treatment at home. Murray noted that the 
studies are not robust, but do show equal effectiveness to standard treatment. He noted that high 
frequency chest oscillation has the advantage of being well tolerated and provides effective home 
treatment. Murray noted that Respirtech is doing outcomes research, and expects to publish this in 
the next year.  
 
There was a request to obtain information on the number of exceptions that are being allowed; 
Wentz indicated that she could find out for fee-for-service.  
 
VbBS decided to continue non-coverage and the motion was made and carried to reject the staff 
recommendation. The CPT and HCPCS codes for this service should remain on the Services 
Recommended for Non-Coverage Table (note:  because the HCPCS codes A7025, A7026 and E0483 
relate to Durable Medical Equipment (DME), coverage is ultimately determined by the health plans).   
 

Recommended Actions:  
1) No changes 
 

MOTION: To not approve any changes. CARRIES 6-0.  
 

 

 Public Comment: 
 

No additional public comment was received. 
 
 

 Issues carried over for November meeting: 
-Ankle arthritis 
-Back surgery guideline revisions 
-Biennial review of inguinal and ventral hernias 
-Obesity Task Force recommendations 

 Next meeting: 
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November 10, 2016 at Clackamas Community College, Wilsonville Training Center, 
Wilsonville Oregon, Rooms 111-112. 

 

 Adjournment: 
 
The meeting adjourned at 1:05 PM. 
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GUIDELINE NOTE 6, REHABILITATIVE AND HABILITATIVE THERAPIES 

Lines 34,50,61,72,75,76,78,85,95,96,135,136,140,154,157,164,182,187,188,200,201,205,
206,212,259,261,276,290,292,297,305,306,314,322,346,350,351,353,360,361,364,366,381,
382,392,406,407,413,421,423,427,428,436,447,459,467,470,471,482,490,501,512,532,558,
561,574,592,611,666  

 
The quantitative limits in this guideline note do not apply to mental health or substance abuse 
conditions. 

 
A total of 30 visits per year of rehabilitative therapy and a total of 30 visits per year of or 
habilitative therapy (physical, occupational and speech therapy, and cardiac and vascular 
rehabilitation) are included on these lines when medically appropriate. Additional visits, not to 
exceed 30 visits per year of rehabilitative therapy and 30 visits per year of habilitative therapy, 
may be authorized in cases of a new acute injury, surgery, or other significant change in 
functional status.  Children under age 21 may have additional visits authorized beyond these 
limits if medically appropriate. 
 
Physical, occupational and speech therapy, and cardiac and vascular rehabilitation are only 
included on these lines when the following criteria are met: 

1. therapy is provided by a licensed physical therapist, occupational therapist, speech 
language pathologist, physician, or other practitioner licensed to provide the therapy,  

2. there is objective, measurable documentation of clinically significant progress toward 
the therapy plan of care goals and objectives, 

3. the therapy plan of care requires the skills of a medical provider, and  
4. the client and/or caregiver cannot be taught to carry out the therapy regimen 

independently. 
 
No limits apply while in a skilled nursing facility for the primary purpose of rehabilitation, an 
inpatient hospital or an inpatient rehabilitation unit. 
 
Spinal cord injuries, traumatic brain injuries, or cerebral vascular accidents are not subject to 
the visit limitations during the first year after an acute injury. 
 

GUIDELINE NOTE 8, BARIATRIC SURGERY 

Effective January 1, 2017: Changes related to tobacco cessation and elective surgery. Only the 
affected paragraph of the guideline note is shown related to the January 1, 2017 changes. 
 

D)  1)  b)  Must remain free of abuse of or dependence on alcohol or marijuana during the six-
month period immediately preceding surgery. No current use of nicotine or illicit 
drugs and must remain abstinent from their use during the six-month observation 
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period. Testing will, at a minimum, be conducted within one month of the surgery 
to confirm abstinence from nicotine and illicit drugs. Tobacco abstinence to be 
confirmed in active smokers by negative cotinine levels at least 6 months apart, 
with the second test within 1 month of the surgery date. 

 

Effective, January 1, 2018. Changes related to expanded bariatric surgery coverage as well as 
the changes above related to tobacco cessation. Edits to the VbBS recommendations made by 
HERC in the afternoon are shown in green. 
 

Lines 30,589 325 

Bariatric/metabolic surgery (limited to Roux-en-Y gastric bypass, gastric banding, and sleeve 
gastrectomy) is included on Line 325under when the following criteria are met: 
 

A) Age ≥ 18 
B) The patient has obesity with a: 

1) a BMI ≥ 35 with co-morbid type II diabetes for inclusion on Line 30 TYPE 2 DIABETES 
MELLITUS; OR 

2) BMI >=35 with at least one significant co-morbidity other than type II diabetes (e.g., 
obstructive sleep apnea, hyperlipidemia, hypertension) or BMI >= 40 without a 
significant co-morbidity for inclusion on Line 589 

1) BMI ≥ 40 OR 

2) BMI ≥ 35 with: 

a) Type 2 diabetes, OR 

b) at least two of the following other serious obesity-related comorbidities: hypertension, 

coronary heart disease, mechanical arthropathy in major weight bearing joint, sleep 

apnea 

C) No prior history of Roux-en-Y gastric bypass or laparoscopic adjustable gastric banding, or 

repeat gastric banding or unless they resulted in failure due to complications of the original 

surgery. Repeat bariatric surgery is included when it is a conversion from a less intensive (such 

as gastric band or sleeve gastrectomy) to a more intensive surgery (e.g. Roux-en-Y).  Repair of 

surgical complications (excluding failure to lose sufficient weight) are also included on this and 

other lines. Reversal of surgical procedures and devices is included on this line when benefits of 

reversal outweigh harms.   

D) Participate in the following four evaluations and meet criteria as described. 
1) Psychosocial evaluation: (Conducted by a licensed mental health professional) 

a) Evaluation to assess potential compliance with post-operative requirements. 
b) Must remain free of abuse of or dependence on alcohol or marijuana during the 

six-month period immediately preceding surgery. No current use of nicotine or 
illicit drugs and must remain abstinent from their use during the six-month 
observation period. Testing will, at a minimum, be conducted within one month 
of the quit date and within 1 month of the surgery to confirm abstinence from 
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nicotine and illicit drugs. Tobacco abstinence to be confirmed in active smokers 
by negative cotinine levels at least 6 months apart, with the second test within 1 
month of the surgery date. 

c) No mental or behavioral disorder that may interfere with postoperative 
outcomes1. 

d) Patient with previous psychiatric illness must be stable for at least 6 months. 
2) Medical evaluation: (Conducted by OHP primary care provider) 

a) Pre-operative physical condition and mortality risk assessed with patient found 
to be an appropriate candidate. 

b) Optimize medical control of diabetes, hypertension, or other co-morbid 
conditions.  

c) Female patient not currently pregnant with no plans for pregnancy for at least 2 
years post-surgery. Contraception methods reviewed with patient agreement to 
use effective contraception through 2nd year post-surgery. 

3) Surgical evaluation: (Conducted by a licensed bariatric surgeon associated with 
program2) 
a) Patient found to be an appropriate candidate for surgery at initial evaluation and 

throughout period leading to surgery while continuously enrolled on OHP.  
b) Received counseling by a credentialed expert on the team regarding the risks 

and benefits of the procedure3 and understands the many potential 
complications of the surgery (including death) and the realistic expectations of 
post-surgical outcomes. 

4) Dietician evaluation: (Conducted by licensed dietician) 
a) Evaluation of adequacy of prior dietary efforts to lose weight. If no or inadequate 

prior dietary effort to lose weight, must undergo six-month medically clinically 
supervised weight reduction program (including intensive nutrition and physical 
activity counseling as defined by the USPSTF). 

b) Counseling in dietary lifestyle changes 
E) Participate in additional evaluations:  

1) Post-surgical attention to lifestyle, an exercise program and dietary changes and 
understands the need for post-surgical follow-up with all applicable professionals 
(e.g. nutritionist, psychologist/psychiatrist, exercise physiologist or physical 
therapist, support group participation, regularly scheduled physician follow-up 
visits). 

 
1 Many patients (>50%) have depression as a co-morbid diagnosis that, if treated, would not 

preclude their participation in the bariatric surgery program. 
2 All surgical services must be provided by a program with current certification accreditation (as 

a comprehensive center or low acuity center) by the Metabolic and Bariatric Surgery 
Accreditation and Quality Improvement Program (MBSAQIP). , or in active pursuit of such 
certification with all of the following: a dedicated, comprehensive, multidisciplinary, pathway-
directed bariatric program in place; hospital to have performed bariatrics > 1 year and > 25 
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cases the previous 12 months; trained and credentialed bariatric surgeon performing at least 
50 cases in past 24 months; qualified bariatric call coverage 24/7/365;appropriate bariatric-
grade equipment in outpatient and inpatient facilities; appropriate medical specialty services 
to complement surgeons’ care for patients; and quality improvement program with prospective 
documentation of surgical outcomes. If the program is still pursuing (MBSAQIP) certification, it 
must also restrict care to lower-risk OHP patients including: age < 65 years; BMI < 70; no major 
elective revisional surgery; and, no extreme medical comorbidities (such as wheel-chair bound, 
severe cardiopulmonary compromise, or other excessive risk). All programs must agree to 
yearly submission of outcomes data to Division of Medicaid Assistance Programs (DMAP). 

3 Only Roux-en-Y gastric bypass, laparoscopic adjustable gastric banding and sleeve gastrectomy 
are approved for inclusion. 

 
GUIDELINE NOTE 34, ORAL SURGERY  

Line 349 
Treatment only for symptomatic dental pain, infection, bleeding or swelling (D7220, D7230, 
D7240, D7241, D7250). To be used in conjunction with making a prosthesis (D7970). 
 
 

GUIDELINE NOTE 92, ACUPUNCTURE 
Lines 1,208,366,407,415,467,543 

Inclusion of acupuncture (CPT 97810-97814) on the Prioritized List has the following limitations:  
  
Line 1 PREGNANCY 
Acupuncture pairs on Line 1 for the following conditions and codes. 

Hyperemesis gravidarum  
ICD-10-CM: O21.0, O21.1 
Acupuncture pairs with hyperemesis gravidarum when a diagnosis is made by 
the maternity care provider and referred for acupuncture treatment for up to 12 
sessions of acupressure/acupuncture per pregnancy. 

Breech presentation 
ICD-10-CM: O32.1 
Acupuncture (and moxibustion) is paired with breech presentation when a 
referral with a diagnosis of breech presentation is made by the maternity care 
provider, the patient is between 33 and 38 weeks gestation, for up to 6 visits 
sessions per pregnancy. 

Back and pelvic pain of pregnancy 
ICD-10-CM: O99.89 
Acupuncture is paired with back and pelvic pain of pregnancy when referred by 
maternity care provider/primary care provider for up to 12 sessions per 
pregnancy. 
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Line 5 TOBACCO DEPENDENCE 
Acupuncture is included on this line for a maximum of 12 sessions per quit attempt up 
to two quit attempts per year; additional sessions may be authorized if medically 
appropriate. 

Line 208 DEPRESSION AND OTHER MOOD DISORDERS, MILD OR MODERATE  
Acupuncture is paired with the treatment of post-stroke depression only. Treatments 
may be billed to a maximum of 30 minutes face-to-face time and limited to 12 total 
sessions per year, with documentation of meaningful improvement. 

Line 366 SCOLIOSIS  
Acupuncture is included on Line 366 with visit limitations as in Guideline Note 56 NON-
INTERVENTIONAL TREATMENTS FOR CONDITIONS OF THE BACK AND SPINE. 

Line 407 CONDITIONS OF THE BACK AND SPINE  
Acupuncture is included on Line 407 with visit limitations as in Guideline Note 56 NON-
INTERVENTIONAL TREATMENTS FOR CONDITIONS OF THE BACK AND SPINE. 

Line 415 MIGRAINE HEADACHES 
Acupuncture pairs on Line 415 for migraine (ICD-10-CM G43.0, G43.1, G43.5, G43.7, 
G43.8, G43.9), for up to 12 sessions per year. 

Line 467 OSTEOARTHRITIS AND ALLIED DISORDERS 
Acupuncture pairs on Line 467 for osteoarthritis of the knee only (ICD-10-CM M17), for 
up to 12 sessions per year. 

*Line 543 TENSION HEADACHES 
Acupuncture is included on Line 543 for treatment of tension headaches (ICD-10-CM 
G44.2), for up to 12 sessions per year. 
 

The development of this guideline note was informed by a HERC coverage guidance. See 
http://www.oregon.gov/oha/herc/Pages/blog-low-back-non-pharmacologic-intervention.aspx 
 
*Below the current funding line. 

GUIDELINE NOTE 100, SMOKING AND SPINAL FUSION 

Lines 51,154,205,259,351,366,406,482,532,561 

Non-emergent spinal arthrodesis (CPT 22532-22634) is limited to patients who are non-smoking 
for 6 months prior to the planned procedure, as shown by negative cotinine levels at least 6 
months apart, with the second test within 1 month of the surgery date. Patients should be 
given access to appropriate smoking cessation therapy. Non-emergent spinal arthrodesis is 
defined as surgery for a patient with a lack of myelopathy or rapidly declining neurological 
exam. 
 
GUIDELINE NOTE 104, VISCOSUPPLEMENTATION OF THE KNEE 

Lines 361,436,467 
Viscosupplementation of the knee (CPT 20610) is not covered for treatment of osteoarthritis of 
the knee. 

http://www.oregon.gov/oha/herc/Pages/blog-low-back-non-pharmacologic-intervention.aspx
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CPT 20610 is included on these lines only for interventions other than viscosupplementation for 
osteoarthritis of the knee. 
 
The development of this guideline note was informed by a HERC coverage guidance. See 
http://www.oregon.gov/oha/herc/Pages/blog-viscosupplementation-knee.aspx 

 
GUIDELINE NOTE 112, LUNG VOLUME REDUCTION SURGERY 

Line 288 
Lung volume reduction surgery (LVRS, CPT 32491, 32672) is included on Line 288 only for 
treatment of patients with radiological evidence of severe bilateral upper lobe predominant 
emphysema (diagnosis code ICD-10-CM J43.9/ICD-9-CM 492.0, 492.8) and all of the following: 

1. BMI ≤31.1 kg/m2 (men) or ≤32.3 kg/m 2 (women) 
2. Stable with ≤20 mg prednisone (or equivalent) dose a day 
3. Pulmonary function testing showing 

a. Forced expiratory volume in one second (FEV 1) ≤ 45% predicted and, if age 70 or older, 
FEV 1≥ 15% predicted value 

b. Total lung capacity (TLC) ≥ 100% predicted post-bronchodilator 
c. Residual volume (RV) ≥ 150% predicted post-bronchodilator 

4. PCO 2, ≤ 60 mm Hg (PCO 2, ≤ 55 mm Hg if 1-mile above sea level) 
5. PO 2, ≥ 45 mm Hg on room air ( PO 2, ≥ 30 mm Hg if 1-mile above sea level) 
6. Post-rehabilitation 6-min walk of ≥ 140 m 
7. Non-smoking for 6 months prior to surgery, as shown by negative cotinine levels at least 6 

months apart, with the second test within 1 month of the surgery date. 
 

The procedure must be performed at an approved facility (1) certified by the Joint Commission 
on Accreditation of Healthcare Organizations (Joint Commission) under the LVRS Disease 
Specific Care Certification Program or (2) approved as Medicare lung or heart-lung 
transplantation hospitals. The patient must have approval for surgery by pulmonary physician, 
thoracic surgeon, and anesthesiologist post-rehabilitation. The patient must have approval for 
surgery by cardiologist if any of the following are present: unstable angina; left-ventricular 
ejection fraction (LVEF) cannot be estimated from the echocardiogram; LVEF <45%; 
dobutamine radionuclide cardiac scan indicates coronary artery disease or ventricular 
dysfunction; arrhythmia (>5 premature ventricular contractions per minute; cardiac rhythm 
other than sinus; premature ventricular contractions on EKG at rest). 
 

 
GUIDELINE NOTE 116, INTRAOCULAR STEROID TREATMENTS 

Lines 100,365,445 
Intraocular steroid treatments (CPT 67027, 67028) are included on Line 365 for pairing with 
uveitis (ICD-10-CM H30.0, H30.1, H30.89, H30.9, H44.11) when the following conditions are 
met: uveitis is chronic, non-infectious, and there has been appropriate trial and failure, or 

http://www.oregon.gov/oha/herc/Pages/blog-viscosupplementation-knee.aspx
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intolerance of therapy, with local and systemic corticosteroids and/or immunosuppressive 
agents. 
 
Intraocular steroid treatments (CPT 67027, 67028) are included on Line 100 for treating chronic 
diabetic macular edema (ICD-10-CM E11.311) only when there has been insufficient response 
to anti-VEGF therapies, and only when FDA approved treatments are utilized. 
 
Intraocular steroid treatments (CPT 67027, 67028) are only included on Line 445 for treatment 
of macular edema due to: 

1. central retinal vein occlusion (ICD-10-CM H34.81) in those individuals who have failed 
anti-VEGF therapy. 

2. Branch retinal vein occlusion (ICD-10-CM H34.83) when treatment with laser 
photocoagulation has not been beneficial, or treatment with laser photocoagulation is 
not considered suitable because of the extent of macular hemorrhage in those 
individuals who have failed anti-VEGF therapy. 
 

 
 
 
 
 

http://www.icd10data.com/ICD10CM/Codes/E00-E89/E08-E13/E11-/E11.311
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Deleted Guideline Notes 
 
GUIDELINE NOTE 117, INTRAOCULAR STEROID IMPLANTS FOR RETINAL VEIN OCCLUSION 

Line 445 
Intraocular steroid treatments (CPT 67027, 67028) are only included on Line 445 for treatment 
of macular edema due to: 

1. central retinal vein occlusion (ICD-10-CM H34.81) in those individuals who have failed 
anti-VEGF therapy. 

2. Branch retinal vein occlusion (ICD-10-CM H34.83) when treatment with laser 
photocoagulation has not been beneficial, or treatment with laser photocoagulation is 
not considered suitable because of the extent of macular hemorrhage in those 
individuals who have failed anti-VEGF therapy. 
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GUIDELINE NOTE XXX, REMOVAL OF TORI AND EXCISION OF HYPERPLASTIC TISSUE 
Line 457 

D7472 and D7473, and D7970 are included on this line only when used in conjunction with making a 
prosthesis. 

 
 
GUIDELINE NOTE XXX, WIGS 

Line 428 
Wigs (HCPCS A9282) are covered only for hair loss due to chemotherapy or radiation therapy.  
 
 
ANCILLARY GUIDELINE NOTE X, SMOKING CESSATION AND ELECTIVE SURGICAL PROCEDURES 
 
Smoking cessation is required prior to elective surgical procedures for active tobacco users.  
Cessation is required for at least 4 weeks prior to the procedure and requires objective 
evidence of abstinence from smoking prior to the procedure.   
 
Elective surgical procedures in this guideline are defined as surgical procedures which are 
flexible in their scheduling because they do not pose an imminent threat nor require immediate 
attention within 1 month. Reproductive, cancer-related and diagnostic procedures are excluded 
from this guideline. 
 
The well-studied tests for confirmation of smoking cessation include cotinine levels and exhaled 
carbon monoxide testing.  However, cotinine levels may be positive in nicotine replacement 
therapy (NRT) users (which is not a contraindication to elective surgery coverage).  In patients 
using NRT the following alternatives to urine cotinine to demonstrate smoking cessation may 
be considered:  

o Exhaled carbon monoxide testing (well studied) 
o Anabasine or anatabine testing 

 
Certain procedures, such as lung volume reduction surgery, bariatric surgery, erectile 
dysfunction surgery, and spinal fusion have 6 month tobacco abstinence requirements. See 
Guideline Notes 8, 100, and 112. 
 
 
GUIDELINE NOTE XXX, SMOKING AND SURGICAL TREATMENT OF ERECTILE DYSFUNCTION 

Line 526 
Surgical treatment of erectile dysfunction is only included on this line when patients are non-
smoking for 6 months prior to surgery, as shown by negative cotinine levels at least 6 months 
apart, with the second test within 1 month of the surgery date. 
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GUIDELINE NOTE XXX, CONGENITAL MUSCULAR TORTICOLLIS 
Line 407 

Congenital muscular torticollis (ICD-10 Q68.0 Congenital deformity of sternocleidomastoid 
muscle) is paired with physical therapy on this line only in the following circumstances: 

1) The patient is a child aged  2 years or younger  
2) For patients with deficits of passive rotation of the neck of < 10 degrees, one therapy 

visit is included for instructing caregivers on home treatment.  
3) For patients with deficits of passive rotation of the neck of > 10 degree or with deficits 

of passive rotation of the neck of < 10 degrees who have had no improvement after 4 
weeks of home treatment, physical therapy is included on this line according to GN6 
REHABILITATIVE AND HABILITATIVE THERAPIES   

 
 
GUIDELINE NOTE XXX, HALLUX RIGIDUS 

Lines 361, 545 
Surgical treatment of hallux rigidus is included on line 361 only for  

1) Stage 3 and 4 disease when paired with arthroplasty (CPT 28750), the Keller procedure (CPT 
28292), or cheilectomy with implant (CPT  28291) 

2) Stage 2 disease when paired with cheilectomy (CPT 28289) and there is documentation that 
conservative therapy (e.g. injection, physical therapy, orthotics) has been tried and failed to 
adequately control symptoms. 
 

Otherwise surgical treatment of this diagnosis is included on line 545.   
 
 
GUIDELINE NOTE XXX, DIAGNOSTIC TESTING FOR LIVER FIBROSIS TO GUIDE TREATMENT OF 
HEPATITIS C IN NON-CIRRHOTIC PATIENTS 

Line 203 

If a fibrosis score of ≥F2 is the threshold for antiviral treatment of Hepatitis C, the following are 
included on this line: 

       Imaging tests: 

 Transient elastography (FibroScan®) 

 Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue 
quantification, ElastPQ) 

 Shear wave elastography (SWE) (Aixplorer®) 

       Blood tests (only if imaging tests are unavailable): 

 Enhanced Liver Fibrosis (ELF™) 

 Fibrometer™ 

 FIBROSpect® II 
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If a fibrosis score of ≥F3 is the threshold for antiviral treatment of Hepatitis C, one or more of 
the following are included on this line: 

       Imaging tests: 

 Transient elastography (FibroScan®)  

 Acoustic radiation force impulse imaging (ARFI) 

 Shear wave elastography (SWE)  

 

Magnetic resonance elastography is included on this line for ≥F2 or ≥F3 only when at least one 
imaging test (FibroScan, ARFI, and SWE) has resulted in indeterminant results, a second one is 
similarly indeterminant, contraindicated or unavailable, and MRE is readily available. 

 

Noninvasive tests are covered no more often than once per year.  

 
The development of this guideline note was informed by a HERC Coverage Guidance. See 
http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx 
 

http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx


Appendix D

2017 CDT Code Placement 

CDT 

Code

Nomenclature Suggested Code Placement

D0414 laboratory processing of microbial specimen to include culture 

and sensitivity studies, preparation and transmission of 

written report

Diagnostic

D0600 non-ionizing diagnostic procedure capable of quantifying, 

monitoring and recording changes in structure of enamel, 

dentin, and cementum 

Services Recommended for Non-

Coverage

D1575 distal shoe space maintainer - fixed - unilateral 57 PREVENTIVE DENTAL SERVICES

D4346 scaling in presence of generalized moderate or severe gingival 

inflammation – full mouth, after oral evaluation

57 PREVENTIVE DENTAL SERVICES

D6081 scaling and debridement in the presence of inflammation or 

mucositis of a single implant, including cleaning of the implant 

surfaces, without flap entry and closure

622 DENTAL CONDITIONS (EG. 

MISSING TEETH) Treatment IMPLANTS 

(I.E. IMPLANT PLACEMENT AND 

ASSOCIATED CROWN OR PROSTHESIS)

D6085 provisional implant crown 622 DENTAL CONDITIONS (EG. 

MISSING TEETH) Treatment IMPLANTS 

(I.E. IMPLANT PLACEMENT AND 

ASSOCIATED CROWN OR PROSTHESIS)

D9311 consultation with medical health care professional Ancillary

D9991 dental case management – addressing appointment 

compliance barriers. 

Ancillary

D9992 dental case management – care coordination Ancillary

D9993 dental case management – motivational interviewing Ancillary

D9994 dental case management – patient education  to improve oral 

health literacy

Ancillary

1



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Condition: All Conditions

Treatment: All Treatments

Z00.00 Encounter for general adult medical 

examination without abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.01 Encounter for general adult medical 

examination with abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.110 Health examination for newborn under 8 

days old

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.111 Health examination for newborn 8 to 28 

days old

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.121 Encounter for routine child health 

examination with abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.129 Encounter for routine child health 

examination without abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.2 Encounter for examination for period of 

rapid growth in childhood

Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z00.3 Encounter for examination for adolescent 

development state

Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z00.5 Encounter for examination of potential 

donor of organ and tissue

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z00.6 Encounter for examination for normal 

comparison and control in clinical research 

program

Conditions not covered file Conditions not 

covered file

Z00.70 Encounter for examination for period of 

delayed growth in childhood without 

abnormal findings

Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z00.71 Encounter for examination for period of 

delayed growth in childhood with abnormal 

findings

Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z00.8 Encounter for other general examination Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z01.00 Encounter for examination of eyes and 

vision without abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.01 Encounter for examination of eyes and 

vision with abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.10 Encounter for examination of ears and 

hearing without abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Current and Recommended Lines w/ 

description Current 

Lines Add Lines

Remove 

Lines

1



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z01.110 Encounter for hearing examination following 

failed hearing screening

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.118 Encounter for examination of ears and 

hearing with other abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.12 Encounter for hearing conservation and 

treatment

331: SENSORINEURAL HEARING LOSS

316: HEARING LOSS - AGE 5 OR UNDER   

411: BILATERAL ANOMALIES OF 

EXTERNAL EAR WITH IMPAIRMENT OF 

HEARING  

450: HEARING LOSS - OVER AGE OF FIVE   

605: CONGENITAL ANOMALIES OF THE 

EAR WITHOUT IMPAIRMENT OF 

HEARING; UNILATERAL ANOMALIES OF 

THE EAR 

331,316,411,450,60

5

Z01.20 Encounter for dental examination and 

cleaning without abnormal findings

57: PREVENTIVE DENTAL SERVICES 57

Z01.21 Encounter for dental examination and 

cleaning with abnormal findings

57: PREVENTIVE DENTAL SERVICES 57

Z01.30 Encounter for examination of blood 

pressure without abnormal findings

DWF file DWF file

Z01.31 Encounter for examination of blood 

pressure with abnormal findings

DWF file DWF file

Z01.411 Encounter for gynecological examination 

(general) (routine) with abnormal findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.419 Encounter for gynecological examination 

(general) (routine) without abnormal 

findings

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.42 Encounter for cervical smear to confirm 

findings of recent normal smear following 

initial abnormal smear

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z01.810 Encounter for preprocedural cardiovascular 

examination

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.811 Encounter for preprocedural respiratory 

examination

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.812 Encounter for preprocedural laboratory 

examination

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.818 Encounter for other preprocedural 

examination

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.82 Encounter for allergy testing Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.83 Encounter for blood typing Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

2



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z01.84 Encounter for antibody response 

examination

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z01.89 Encounter for other specified special 

examinations

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.0 Encounter for examination for admission to 

educational institution

Conditions not covered file Conditions not 

covered file

Z02.1 Encounter for pre-employment examination Conditions not covered file Conditions not 

covered file

Z02.2 Encounter for examination for admission to 

residential institution

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.3 Encounter for examination for recruitment 

to armed forces

Conditions not covered file Conditions not 

covered file

Z02.4 Encounter for examination for driving 

license

Conditions not covered file Conditions not 

covered file

Z02.5 Encounter for examination for participation 

in sport

Conditions not covered file Conditions not 

covered file

Z02.6 Encounter for examination for insurance 

purposes

Conditions not covered file Conditions not 

covered file

Z02.71 Encounter for disability determination Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.79 Encounter for issue of other medical 

certificate

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.81 Encounter for paternity testing Conditions not covered file Conditions not 

covered file

Z02.82 Encounter for adoption services Conditions not covered file Conditions not 

covered file

Z02.83 Encounter for blood-alcohol and blood-drug 

test

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.89 Encounter for other administrative 

examinations

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z02.9 Encounter for administrative examinations, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z03.6 Encounter for observation for suspected 

toxic effect from ingested substance ruled 

out

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z03.71 Encounter for suspected problem with 

amniotic cavity and membrane ruled out

1: PREGNANCY 1

Z03.72 Encounter for suspected placental problem 

ruled out

1: PREGNANCY 1

Z03.73 Encounter for suspected fetal anomaly 

ruled out

1: PREGNANCY 1

Z03.74 Encounter for suspected problem with fetal 

growth ruled out

1: PREGNANCY 1

Z03.75 Encounter for suspected cervical 

shortening ruled out

1: PREGNANCY 1

Z03.79 Encounter for other suspected maternal 

and fetal conditions ruled out

1: PREGNANCY 1

3



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z03.810 Encounter for observation for suspected 

exposure to anthrax ruled out

211: ZOONOTIC BACTERIAL DISEASES   211

Z03.818 Encounter for observation for suspected 

exposure to other biological agents ruled 

out

211: ZOONOTIC BACTERIAL DISEASES   211

Z03.89 Encounter for observation for other 

suspected diseases and conditions ruled 

out

DIAGNOSTIC PROCEDURES FILE DIAGNOSTIC 

PROCEDURES 

FILE

DWF DIAGNOSTIC 

PROCEDURES 

FILE

Z04.1 Encounter for examination and observation 

following transport accident

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z04.2 Encounter for examination and observation 

following work accident

Informational Diagnoses Informational 

Diagnoses

Z04.3 Encounter for examination and observation 

following other accident

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z04.41 Encounter for examination and observation 

following alleged adult rape

125: ABUSE AND NEGLECT 125

Z04.42 Encounter for examination and observation 

following alleged child rape

125: ABUSE AND NEGLECT 125

Z04.6 Encounter for general psychiatric 

examination, requested by authority

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z04.71 Encounter for examination and observation 

following alleged adult physical abuse

125: ABUSE AND NEGLECT 125

Z04.72 Encounter for examination and observation 

following alleged child physical abuse

125: ABUSE AND NEGLECT 125

Z04.8 Encounter for examination and observation 

for other specified reasons

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z04.9 Encounter for examination and observation 

for unspecified reason

Informational Diagnoses Informational 

Diagnoses

Undefined Informational 

Diagnoses

Z08 Encounter for follow-up examination after 

completed treatment for malignant 

neoplasm

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z09 Encounter for follow-up examination after 

completed treatment for conditions other 

than malignant neoplasm

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z11.0 Encounter for screening for intestinal 

infectious diseases

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z11.1 Encounter for screening for respiratory 

tuberculosis

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z11.2 Encounter for screening for other bacterial 

diseases

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z11.3 Encounter for screening for infections with 

a predominantly sexual mode of 

transmission

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

4
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z11.4 Encounter for screening for human 

immunodeficiency virus [HIV]

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z11.51 Encounter for screening for human 

papillomavirus (HPV)

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z11.59 Encounter for screening for other viral 

diseases

Informational Diagnoses Informational 

Diagnoses

Z11.6 Encounter for screening for other protozoal 

diseases and helminthiases

Informational Diagnoses Informational 

Diagnoses

Z11.8 Encounter for screening for other infectious 

and parasitic diseases

Informational Diagnoses Informational 

Diagnoses

Z11.9 Encounter for screening for infectious and 

parasitic diseases, unspecified

Informational Diagnoses Informational 

Diagnoses

Z12.0 Encounter for screening for malignant 

neoplasm of stomach

Informational Diagnoses Informational 

Diagnoses

Z12.10 Encounter for screening for malignant 

neoplasm of intestinal tract, unspecified

Informational Diagnoses Informational 

Diagnoses

Z12.11 Encounter for screening for malignant 

neoplasm of colon

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z12.12 Encounter for screening for malignant 

neoplasm of rectum

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z12.13 Encounter for screening for malignant 

neoplasm of small intestine

Informational Diagnoses Informational 

Diagnoses

Z12.2 Encounter for screening for malignant 

neoplasm of respiratory organs

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z12.31 Encounter for screening mammogram for 

malignant neoplasm of breast

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z12.39 Encounter for other screening for malignant 

neoplasm of breast

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z12.4 Encounter for screening for malignant 

neoplasm of cervix

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z12.5 Encounter for screening for malignant 

neoplasm of prostate

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z12.6 Encounter for screening for malignant 

neoplasm of bladder

Informational Diagnoses Informational 

Diagnoses

Z12.71 Encounter for screening for malignant 

neoplasm of testis

Informational Diagnoses Informational 

Diagnoses

5
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z12.72 Encounter for screening for malignant 

neoplasm of vagina

Informational Diagnoses Informational 

Diagnoses

Z12.73 Encounter for screening for malignant 

neoplasm of ovary

Informational Diagnoses Informational 

Diagnoses

Z12.79 Encounter for screening for malignant 

neoplasm of other genitourinary organs

Informational Diagnoses Informational 

Diagnoses

Z12.81 Encounter for screening for malignant 

neoplasm of oral cavity

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z12.82 Encounter for screening for malignant 

neoplasm of nervous system

Informational Diagnoses Informational 

Diagnoses

Z12.83 Encounter for screening for malignant 

neoplasm of skin

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z12.89 Encounter for screening for malignant 

neoplasm of other sites

Informational Diagnoses Informational 

Diagnoses

Z12.9 Encounter for screening for malignant 

neoplasm, site unspecified

Informational Diagnoses Informational 

Diagnoses

Z13.0 Encounter for screening for diseases of the 

blood and blood-forming organs and certain 

disorders involving the immune mechanism

Informational Diagnoses Informational 

Diagnoses

Z13.1 Encounter for screening for diabetes 

mellitus

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.21 Encounter for screening for nutritional 

disorder

Informational Diagnoses Informational 

Diagnoses

Z13.220 Encounter for screening for lipoid disorders 3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.228 Encounter for screening for other metabolic 

disorders

Informational Diagnoses Informational 

Diagnoses

Z13.29 Encounter for screening for other suspected 

endocrine disorder

Informational Diagnoses Informational 

Diagnoses

Z13.4 Encounter for screening for certain 

developmental disorders in childhood

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.5 Encounter for screening for eye and ear 

disorders

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.6 Encounter for screening for cardiovascular 

disorders

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625 3

Z13.71 Encounter for nonprocreative screening for 

genetic disease carrier status

DWF file DWF file

6
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z13.79 Encounter for other screening for genetic 

and chromosomal anomalies

DWF file DWF file

Z13.810 Encounter for screening for upper 

gastrointestinal disorder

Informational Diagnoses Informational 

Diagnoses

Z13.811 Encounter for screening for lower 

gastrointestinal disorder

Informational Diagnoses Informational 

Diagnoses

Z13.818 Encounter for screening for other digestive 

system disorders

Informational Diagnoses Informational 

Diagnoses

Z13.820 Encounter for screening for osteoporosis 3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.828 Encounter for screening for other 

musculoskeletal disorder

Informational Diagnoses Informational 

Diagnoses

Z13.83 Encounter for screening for respiratory 

disorder NEC

Informational Diagnoses Informational 

Diagnoses

Z13.84 Encounter for screening for dental disorders Informational Diagnoses Informational 

Diagnoses

Z13.850 Encounter for screening for traumatic brain 

injury

Informational Diagnoses Informational 

Diagnoses

Z13.858 Encounter for screening for other nervous 

system disorders

Informational Diagnoses Informational 

Diagnoses

Z13.88 Encounter for screening for disorder due to 

exposure to contaminants

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z13.89 Encounter for screening for other disorder Informational Diagnoses Informational 

Diagnoses

Z13.9 Encounter for screening, unspecified Informational Diagnoses Informational 

Diagnoses

Z14.01 Asymptomatic hemophilia A carrier DWF file DWF file

Z14.02 Symptomatic hemophilia A carrier 114: COAGULATION DEFECTS   114

Z14.1 Cystic fibrosis carrier Informational Diagnoses Informational 

Diagnoses

Z14.8 Genetic carrier of other disease Informational Diagnoses Informational 

Diagnoses

Z15.01 Genetic susceptibility to malignant 

neoplasm of breast

Informational Diagnoses Informational 

Diagnoses

Z15.02 Genetic susceptibility to malignant 

neoplasm of ovary

Informational Diagnoses Informational 

Diagnoses

Z15.03 Genetic susceptibility to malignant 

neoplasm of prostate

Informational Diagnoses Informational 

Diagnoses

Z15.04 Genetic susceptibility to malignant 

neoplasm of endometrium

Informational Diagnoses Informational 

Diagnoses

Z15.09 Genetic susceptibility to other malignant 

neoplasm

Informational Diagnoses Informational 

Diagnoses

Z15.81 Genetic susceptibility to multiple endocrine 

neoplasia [MEN]

Informational Diagnoses Informational 

Diagnoses

7
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z15.89 Genetic susceptibility to other disease Informational Diagnoses Informational 

Diagnoses

Z16.10 Resistance to unspecified beta lactam 

antibiotics

Informational Diagnoses Informational 

Diagnoses

Z16.11 Resistance to penicillins Informational Diagnoses Informational 

Diagnoses

Z16.12 Extended spectrum beta lactamase (ESBL) 

resistance

Informational Diagnoses Informational 

Diagnoses

Z16.19 Resistance to other specified beta lactam 

antibiotics

Informational Diagnoses Informational 

Diagnoses

Z16.20 Resistance to unspecified antibiotic Informational Diagnoses Informational 

Diagnoses

Z16.21 Resistance to vancomycin Informational Diagnoses Informational 

Diagnoses

Z16.22 Resistance to vancomycin related 

antibiotics

Informational Diagnoses Informational 

Diagnoses

Z16.23 Resistance to quinolones and 

fluoroquinolones

Informational Diagnoses Informational 

Diagnoses

Z16.24 Resistance to multiple antibiotics Informational Diagnoses Informational 

Diagnoses

Z16.29 Resistance to other single specified 

antibiotic

Informational Diagnoses Informational 

Diagnoses

Z16.30 Resistance to unspecified antimicrobial 

drugs

Informational Diagnoses Informational 

Diagnoses

Z16.31 Resistance to antiparasitic drug(s) Informational Diagnoses Informational 

Diagnoses

Z16.32 Resistance to antifungal drug(s) Informational Diagnoses Informational 

Diagnoses

Z16.33 Resistance to antiviral drug(s) Informational Diagnoses Informational 

Diagnoses

Z16.341 Resistance to single antimycobacterial drug Informational Diagnoses Informational 

Diagnoses

Z16.342 Resistance to multiple antimycobacterial 

drugs

Informational Diagnoses Informational 

Diagnoses

Z16.35 Resistance to multiple antimicrobial drugs Informational Diagnoses Informational 

Diagnoses

Z16.39 Resistance to other specified antimicrobial 

drug

Informational Diagnoses Informational 

Diagnoses

Z17.0 Estrogen receptor positive status [ER+] Informational Diagnoses Informational 

Diagnoses

Z17.1 Estrogen receptor negative status [ER-] Informational Diagnoses Informational 

Diagnoses

Z18.01 Retained depleted uranium fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.09 Other retained radioactive fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

8
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z18.10 Retained metal fragments, unspecified 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.11 Retained magnetic metal fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.12 Retained nonmagnetic metal fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.2 Retained plastic fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.31 Retained animal quills or spines 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.32 Retained tooth 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.33 Retained wood fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.39 Other retained organic fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.81 Retained glass fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.83 Retained stone or crystalline fragments 444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.89 Other specified retained foreign body 

fragments

444: RESIDUAL FOREIGN BODY IN SOFT 

TISSUE   

444

Z18.9 Retained foreign body fragments, 

unspecified material

Undefined conditions Undefined conditions

Z20.01 Contact with and (suspected) exposure to 

intestinal infectious diseases due to 

Escherichia coli (E. coli)

Informational Diagnoses Informational 

Diagnoses

Z20.09 Contact with and (suspected) exposure to 

other intestinal infectious diseases

Informational Diagnoses Informational 

Diagnoses

Z20.1 Contact with and (suspected) exposure to 

tuberculosis

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.2 Contact with and (suspected) exposure to 

infections with a predominantly sexual 

mode of transmission

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

9
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z20.3 Contact with and (suspected) exposure to 

rabies

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.4 Contact with and (suspected) exposure to 

rubella

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.5 Contact with and (suspected) exposure to 

viral hepatitis

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.6 Contact with and (suspected) exposure to 

human immunodeficiency virus [HIV]

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.7 Contact with and (suspected) exposure to 

pediculosis, acariasis and other infestations

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.810 Contact with and (suspected) exposure to 

anthrax

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.811 Contact with and (suspected) exposure to 

meningococcus

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.818 Contact with and (suspected) exposure to 

other bacterial communicable diseases

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.820 Contact with and (suspected) exposure to 

varicella

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.828 Contact with and (suspected) exposure to 

other viral communicable diseases

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z20.89 Contact with and (suspected) exposure to 

other communicable diseases

Informational Diagnoses Informational 

Diagnoses

3 Informational 

Diagnoses

Z20.9 Contact with and (suspected) exposure to 

unspecified communicable disease

Informational Diagnoses Informational 

Diagnoses

Z21 Asymptomatic human immunodeficiency 

virus [HIV] infection status

12: HIV DISEASE (INCLUDING ACQUIRED 

IMMUNODEFICIENCY SYNDROME) AND 

RELATED OPPORTUNISTIC INFECTIONS  

12

Z22.0 Carrier of typhoid 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.1 Carrier of other intestinal infectious 

diseases

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

10
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Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z22.2 Carrier of diphtheria 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.31 Carrier of bacterial disease due to 

meningococci

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.321 Carrier or suspected carrier of Methicillin 

susceptible Staphylococcus aureus

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.322 Carrier or suspected carrier of Methicillin 

resistant Staphylococcus aureus

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.330 Carrier of Group B streptococcus 1: PREGNANCY 1

Z22.338 Carrier of other streptococcus 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.39 Carrier of other specified bacterial diseases 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.4 Carrier of infections with a predominantly 

sexual mode of transmission

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.50 Carrier of unspecified viral hepatitis 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.51 Carrier of viral hepatitis B 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.52 Carrier of viral hepatitis C 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.59 Carrier of other viral hepatitis 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625
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Z22.6 Carrier of human T-lymphotropic virus type-

1 [HTLV-1] infection

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.8 Carrier of other infectious diseases 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z22.9 Carrier of infectious disease, unspecified Informational Diagnoses Informational 

Diagnoses

625 Informational 

Diagnoses

Z23 Encounter for immunization 3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z28.01 Immunization not carried out because of 

acute illness of patient

Informational Diagnoses Informational 

Diagnoses

Z28.02 Immunization not carried out because of 

chronic illness or condition of patient

Informational Diagnoses Informational 

Diagnoses

Z28.03 Immunization not carried out because of 

immune compromised state of patient

Informational Diagnoses Informational 

Diagnoses

Z28.04 Immunization not carried out because of 

patient allergy to vaccine or component

Informational Diagnoses Informational 

Diagnoses

Z28.09 Immunization not carried out because of 

other contraindication

Informational Diagnoses Informational 

Diagnoses

Z28.1 Immunization not carried out because of 

patient decision for reasons of belief or 

group pressure

Informational Diagnoses Informational 

Diagnoses

Z28.20 Immunization not carried out because of 

patient decision for unspecified reason

Informational Diagnoses Informational 

Diagnoses

Z28.21 Immunization not carried out because of 

patient refusal

Informational Diagnoses Informational 

Diagnoses

Z28.29 Immunization not carried out because of 

patient decision for other reason

Informational Diagnoses Informational 

Diagnoses

Z28.3 Underimmunization status Informational Diagnoses Informational 

Diagnoses

Z28.81 Immunization not carried out due to patient 

having had the disease

Informational Diagnoses Informational 

Diagnoses

Z28.82 Immunization not carried out because of 

caregiver refusal

Informational Diagnoses Informational 

Diagnoses

Z28.89 Immunization not carried out for other 

reason

Informational Diagnoses Informational 

Diagnoses

Z28.9 Immunization not carried out for 

unspecified reason

Informational Diagnoses Informational 

Diagnoses

Z30.011 Encounter for initial prescription of 

contraceptive pills

6: REPRODUCTIVE SERVICES   6

Z30.012 Encounter for prescription of emergency 

contraception

6: REPRODUCTIVE SERVICES   6

Z30.013 Encounter for initial prescription of 

injectable contraceptive

6: REPRODUCTIVE SERVICES   6
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Z30.014 Encounter for initial prescription of 

intrauterine contraceptive device

6: REPRODUCTIVE SERVICES   6

Z30.018 Encounter for initial prescription of other 

contraceptives

6: REPRODUCTIVE SERVICES   6

Z30.019 Encounter for initial prescription of 

contraceptives, unspecified

6: REPRODUCTIVE SERVICES   6

Z30.02 Counseling and instruction in natural family 

planning to avoid pregnancy

6: REPRODUCTIVE SERVICES   6

Z30.09 Encounter for other general counseling and 

advice on contraception

6: REPRODUCTIVE SERVICES   6

Z30.2 Encounter for sterilization 6: REPRODUCTIVE SERVICES   6

Z30.40 Encounter for surveillance of 

contraceptives, unspecified

6: REPRODUCTIVE SERVICES   6

Z30.41 Encounter for surveillance of contraceptive 

pills

6: REPRODUCTIVE SERVICES   6

Z30.42 Encounter for surveillance of injectable 

contraceptive

6: REPRODUCTIVE SERVICES   6

Z30.430 Encounter for insertion of intrauterine 

contraceptive device

6: REPRODUCTIVE SERVICES   6

Z30.431 Encounter for routine checking of 

intrauterine contraceptive device

6: REPRODUCTIVE SERVICES   6

Z30.432 Encounter for removal of intrauterine 

contraceptive device

6: REPRODUCTIVE SERVICES   6

Z30.433 Encounter for removal and reinsertion of 

intrauterine contraceptive device

6: REPRODUCTIVE SERVICES   6

Z30.49 Encounter for surveillance of other 

contraceptives

6: REPRODUCTIVE SERVICES   6

Z30.8 Encounter for other contraceptive 

management

6: REPRODUCTIVE SERVICES   

39: TERMINATION OF PREGNANCY

6,39

Z30.9 Encounter for contraceptive management, 

unspecified

6: REPRODUCTIVE SERVICES   6

Z31.0 Encounter for reversal of previous 

sterilization

Conditions not covered file Conditions not 

covered file

Z31.41 Encounter for fertility testing Conditions not covered file Conditions not 

covered file

Z31.42 Aftercare following sterilization reversal Conditions not covered file Conditions not 

covered file

Z31.430 Encounter of female for testing for genetic 

disease carrier status for procreative 

management

DWF file DWF file

Z31.438 Encounter for other genetic testing of 

female for procreative management

DWF file DWF file

Z31.440 Encounter of male for testing for genetic 

disease carrier status for procreative 

management

DWF file DWF file

13



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z31.441 Encounter for testing of male partner of 

patient with recurrent pregnancy loss

Undefined conditions Undefined conditions Conditions Not 

Covered

Undefined 

conditions

Z31.448 Encounter for other genetic testing of male 

for procreative management

DWF file DWF file

Z31.49 Encounter for other procreative 

investigation and testing

Informational Diagnoses Informational 

Diagnoses

Conditions Not 

Covered

Informational 

Diagnoses

Z31.5 Encounter for genetic counseling DWF file DWF file

Z31.61 Procreative counseling and advice using 

natural family planning

6: REPRODUCTIVE SERVICES   6

Z31.62 Encounter for fertility preservation 

counseling

6: REPRODUCTIVE SERVICES   6

Z31.69 Encounter for other general counseling and 

advice on procreation

6: REPRODUCTIVE SERVICES   6

Z31.81 Encounter for male factor infertility in 

female patient

Conditions not covered file Conditions not 

covered file

Z31.82 Encounter for Rh incompatibility status 1: PREGNANCY

67: SPONTANEOUS ABORTION; MISSED 

ABORTION

1,67

Z31.83 Encounter for assisted reproductive fertility 

procedure cycle

Conditions not covered file Conditions not 

covered file

Z31.84 Encounter for fertility preservation 

procedure

Conditions not covered file Conditions not 

covered file

Z31.89 Encounter for other procreative 

management

Conditions not covered file Conditions not 

covered file

Z31.9 Encounter for procreative management, 

unspecified

Conditions not covered file Conditions not 

covered file

Z32.00 Encounter for pregnancy test, result 

unknown

1: PREGNANCY 1

Z32.01 Encounter for pregnancy test, result 

positive

1: PREGNANCY 1

Z32.02 Encounter for pregnancy test, result 

negative

1: PREGNANCY 1

Z32.2 Encounter for childbirth instruction Conditions not covered file Conditions not 

covered file

Z38.68 Other multiple liveborn infant, delivered 

vaginally

2: BIRTH OF INFANT   2

Z38.69 Other multiple liveborn infant, delivered by 

cesarean

2: BIRTH OF INFANT   2

Z38.7 Other multiple liveborn infant, born outside 

hospital

2: BIRTH OF INFANT   2

Z38.8 Other multiple liveborn infant, unspecified 

as to place of birth

2: BIRTH OF INFANT   2

Z39.0 Encounter for care and examination of 

mother immediately after delivery

1: PREGNANCY 1
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Z39.1 Encounter for care and examination of 

lactating mother

1: PREGNANCY

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

1,3

Z39.2 Encounter for routine postpartum follow-up 1: PREGNANCY

6: REPRODUCTIVE SERVICES   

1,6

Z40.00 Encounter for prophylactic removal of 

unspecified organ

Informational Diagnoses Informational 

Diagnoses

Z40.01 Encounter for prophylactic removal of 

breast

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z40.02 Encounter for prophylactic removal of ovary 195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z40.09 Encounter for prophylactic removal of other 

organ

Informational Diagnoses Informational 

Diagnoses

Z40.8 Encounter for other prophylactic surgery Informational Diagnoses Informational 

Diagnoses

Z40.9 Encounter for prophylactic surgery, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z41.1 Encounter for cosmetic surgery Conditions not covered file Conditions not 

covered file

Z41.2 Encounter for routine and ritual male 

circumcision

629: REDUNDANT PREPUCE   629

Z41.3 Encounter for ear piercing Conditions not covered file Conditions not 

covered file

Z41.8 Encounter for other procedures for 

purposes other than remedying health state

Conditions not covered file Conditions not 

covered file

Z41.9 Encounter for procedure for purposes other 

than remedying health state, unspecified

Conditions not covered file Conditions not 

covered file

Z42.1 Encounter for breast reconstruction 

following mastectomy

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z42.8 Encounter for other plastic and 

reconstructive surgery following medical 

procedure or healed injury

Informational Diagnoses Informational 

Diagnoses

Z43.0 Encounter for attention to tracheostomy 75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75
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Z43.1 Encounter for attention to gastrostomy 75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75

Z43.2 Encounter for attention to ileostomy 75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75

Z43.3 Encounter for attention to colostomy 75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75

Z43.4 Encounter for attention to other artificial 

openings of digestive tract

75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75

Z43.5 Encounter for attention to cystostomy 332: FUNCTIONAL AND MECHANICAL 

DISORDERS OF THE GENITOURINARY 

SYSTEM INCLUDING BLADDER OUTLET 

OBSTRUCTION

332

Z43.6 Encounter for attention to other artificial 

openings of urinary tract

332: FUNCTIONAL AND MECHANICAL 

DISORDERS OF THE GENITOURINARY 

SYSTEM INCLUDING BLADDER OUTLET 

OBSTRUCTION

332

Z43.7 Encounter for attention to artificial vagina 358: STRUCTURAL CAUSES OF 

AMENORRHEA

358

Z43.8 Encounter for attention to other artificial 

openings

75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

75

Z43.9 Encounter for attention to unspecified 

artificial opening

Undefined conditions Undefined conditions
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Z44.001 Encounter for fitting and adjustment of 

unspecified right artificial arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.002 Encounter for fitting and adjustment of 

unspecified left artificial arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.009 Encounter for fitting and adjustment of 

unspecified artificial arm, unspecified arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.011 Encounter for fitting and adjustment of 

complete right artificial arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.012 Encounter for fitting and adjustment of 

complete left artificial arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.019 Encounter for fitting and adjustment of 

complete artificial arm, unspecified arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.021 Encounter for fitting and adjustment of 

partial artificial right arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z44.022 Encounter for fitting and adjustment of 

partial artificial left arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.029 Encounter for fitting and adjustment of 

partial artificial arm, unspecified arm

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.101 Encounter for fitting and adjustment of 

unspecified right artificial leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.102 Encounter for fitting and adjustment of 

unspecified left artificial leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.109 Encounter for fitting and adjustment of 

unspecified artificial leg, unspecified leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.111 Encounter for fitting and adjustment of 

complete right artificial leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.112 Encounter for fitting and adjustment of 

complete left artificial leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z44.119 Encounter for fitting and adjustment of 

complete artificial leg, unspecified leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.121 Encounter for fitting and adjustment of 

partial artificial right leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.122 Encounter for fitting and adjustment of 

partial artificial left leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.129 Encounter for fitting and adjustment of 

partial artificial leg, unspecified leg

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.20 Encounter for fitting and adjustment of 

artificial eye, unspecified

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.21 Encounter for fitting and adjustment of 

artificial right eye

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.22 Encounter for fitting and adjustment of 

artificial left eye

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z44.30 Encounter for fitting and adjustment of 

external breast prosthesis, unspecified 

breast

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z44.31 Encounter for fitting and adjustment of 

external right breast prosthesis

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z44.32 Encounter for fitting and adjustment of 

external left breast prosthesis

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z44.8 Encounter for fitting and adjustment of 

other external prosthetic devices

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z44.9 Encounter for fitting and adjustment of 

unspecified external prosthetic device

Informational Diagnoses Informational 

Diagnoses

Z45.010 Encounter for checking and testing of 

cardiac pacemaker pulse generator 

[battery]

73: ACUTE AND SUBACUTE ISCHEMIC 

HEART DISEASE, MYOCARDIAL 

INFARCTION  

103: CARDIOMYOPATHY

115: CONGENITAL HEART BLOCK; OTHER 

OBSTRUCTIVE ANOMALIES OF HEART  

193: CHRONIC ISCHEMIC HEART DISEASE   

286: LIFE-THREATENING CARDIAC 

ARRHYTHMIAS   

290: COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

352: CARDIAC ARRHYTHMIAS   

73,103,115,193,286,

290,352

Z45.018 Encounter for adjustment and management 

of other part of cardiac pacemaker

73: ACUTE AND SUBACUTE ISCHEMIC 

HEART DISEASE, MYOCARDIAL 

INFARCTION  

103: CARDIOMYOPATHY

115: CONGENITAL HEART BLOCK; OTHER 

OBSTRUCTIVE ANOMALIES OF HEART  

193: CHRONIC ISCHEMIC HEART DISEASE   

286: LIFE-THREATENING CARDIAC 

ARRHYTHMIAS   

290: COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

352: CARDIAC ARRHYTHMIAS   

73,103,115,193,286,

290,352
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Z45.02 Encounter for adjustment and management 

of automatic implantable cardiac 

defibrillator

73: ACUTE AND SUBACUTE ISCHEMIC 

HEART DISEASE, MYOCARDIAL 

INFARCTION  

103: CARDIOMYOPATHY

115: CONGENITAL HEART BLOCK; OTHER 

OBSTRUCTIVE ANOMALIES OF HEART  

193: CHRONIC ISCHEMIC HEART DISEASE   

286: LIFE-THREATENING CARDIAC 

ARRHYTHMIAS   

290: COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

352: CARDIAC ARRHYTHMIAS   

73,103,115,193,286,

290,352

Z45.09 Encounter for adjustment and management 

of other cardiac device

73: ACUTE AND SUBACUTE ISCHEMIC 

HEART DISEASE, MYOCARDIAL 

INFARCTION  

86 MYOCARDITIS, PERICARDITIS, AND 

ENDOCARDITIS

102 HEART FAILURE

103: CARDIOMYOPATHY

115: CONGENITAL HEART BLOCK; OTHER 

OBSTRUCTIVE ANOMALIES OF HEART  

193: CHRONIC ISCHEMIC HEART DISEASE   

268 CONGESTIVE HEART FAILURE, 

CARDIOMYOPATHY, MALIGNANT 

ARRHYTHMIAS, AND COMPLEX 

CONGENITAL HEART DISEASE

286: LIFE-THREATENING CARDIAC 

ARRHYTHMIAS   

290: COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

352: CARDIAC ARRHYTHMIAS   

73,103,115,193,286,

290,352

86, 102, 268

Z45.1 Encounter for adjustment and management 

of infusion pump

DWF file DWF file

Z45.2 Encounter for adjustment and management 

of vascular access device

DWF file DWF file

Z45.31 Encounter for adjustment and management 

of implanted visual substitution device

178: GENERALIZED CONVULSIVE OR 

PARTIAL EPILEPSY WITHOUT MENTION 

OF IMPAIRMENT OF CONSCIOUSNESS  

256: MULTIPLE SCLEROSIS AND OTHER 

DEMYELINATING DISEASES OF CENTRAL 

NERVOUS SYSTEM  

367: DYSTONIA (UNCONTROLLABLE); 

LARYNGEAL SPASM AND STENOSIS  

178,256,367 Informational 178, 256, 367

21



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z45.320 Encounter for adjustment and management 

of bone conduction device

331: SENSORINEURAL HEARING LOSS 331

Z45.321 Encounter for adjustment and management 

of cochlear device

331: SENSORINEURAL HEARING LOSS 331

Z45.328 Encounter for adjustment and management 

of other implanted hearing device

331: SENSORINEURAL HEARING LOSS 331

Z45.41 Encounter for adjustment and management 

of cerebrospinal fluid drainage device

20: HYDROCEPHALUS AND BENIGN 

INTRACRANIAL HYPERTENSION   

20

Z45.42 Encounter for adjustment and management 

of neuropacemaker (brain) (peripheral 

nerve) (spinal cord)

178: GENERALIZED CONVULSIVE OR 

PARTIAL EPILEPSY WITHOUT MENTION 

OF IMPAIRMENT OF CONSCIOUSNESS

428: COMPLICATIONS OF A PROCEDURE 

USUALLY REQUIRING TREATMENT  

446: TRIGEMINAL AND OTHER NERVE 

DISORDERS   

490: PERIPHERAL ENTHESOPATHIES   

607: DISORDERS OF SOFT TISSUE   

428,446,490,607 178

Z45.49 Encounter for adjustment and management 

of other implanted nervous system device

178: GENERALIZED CONVULSIVE OR 

PARTIAL EPILEPSY WITHOUT MENTION 

OF IMPAIRMENT OF CONSCIOUSNESS

256: MULTIPLE SCLEROSIS AND OTHER 

DEMYELINATING DISEASES OF CENTRAL 

NERVOUS SYSTEM  

297 NEUROLOGICAL DYSFUNCTION IN 

POSTURE AND MOVEMENT CAUSED BY 

CHRONIC CONDITIONS  

367: DYSTONIA (UNCONTROLLABLE); 

LARYNGEAL SPASM AND STENOSIS  

178,256,367 297 367

Z45.811 Encounter for adjustment or removal of 

right breast implant

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z45.812 Encounter for adjustment or removal of left 

breast implant

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z45.819 Encounter for adjustment or removal of 

unspecified breast implant

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z45.82 Encounter for adjustment or removal of 

myringotomy device (stent) (tube)

Informational Diagnoses

428 COMPLICATIONS OF A PROCEDURE 

USUALLY REQUIRING TREATMENT

Informational 

Diagnoses

428 Informational 

Diagnoses

Z45.89 Encounter for adjustment and management 

of other implanted devices

DWF file DWF file
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Z45.9 Encounter for adjustment and management 

of unspecified implanted device

Informational Diagnoses Informational 

Diagnoses

Z46.0 Encounter for fitting and adjustment of 

spectacles and contact lenses

455: DISORDERS OF REFRACTION AND 

ACCOMMODATION   

455

Z46.1 Encounter for fitting and adjustment of 

hearing aid

316: HEARING LOSS - AGE 5 OR UNDER   

450: HEARING LOSS - OVER AGE OF FIVE   

316,450

Z46.2 Encounter for fitting and adjustment of 

other devices related to nervous system 

and special senses

178: GENERALIZED CONVULSIVE OR 

PARTIAL EPILEPSY WITHOUT MENTION 

OF IMPAIRMENT OF CONSCIOUSNESS

256: MULTIPLE SCLEROSIS AND OTHER 

DEMYELINATING DISEASES OF CENTRAL 

NERVOUS SYSTEM  

297 NEUROLOGICAL DYSFUNCTION IN 

POSTURE AND MOVEMENT CAUSED BY 

CHRONIC CONDITIONS  

367: DYSTONIA (UNCONTROLLABLE); 

LARYNGEAL SPASM AND STENOSIS  

178,256,367 297 367

Z46.3 Encounter for fitting and adjustment of 

dental prosthetic device

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z46.4 Encounter for fitting and adjustment of 

orthodontic device

621: DENTAL CONDITIONS (EG. 

MALOCCLUSION)

621

Z46.51 Encounter for fitting and adjustment of 

gastric lap band

30: TYPE 2 DIABETES MELLITUS 30
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Z46.59 Encounter for fitting and adjustment of 

other gastrointestinal appliance and device

32: REGIONAL ENTERITIS, IDIOPATHIC 

PROCTOCOLITIS, ULCERATION OF 

INTESTINE  

46: INTUSSCEPTION, VOLVULUS, 

INTESTINAL OBSTRUCTION, HAZARDOUS 

FOREIGN BODY IN GI TRACT WITH RISK 

OF PERFORATION OR OBSTRUCTION

75: NEUROLOGICAL DYSFUNCTION IN 

BREATHING, EATING, SWALLOWING, 

BOWEL, OR BLADDER CONTROL CAUSED 

BY CHRONIC CONDITIONS; ATTENTION 

TO OSTOMIES

92: NECROTIZING ENTEROCOLITIS IN 

FETUS OR NEWBORN   

105: CONGENITAL ANOMALIES OF 

DIGESTIVE SYSTEM AND ABDOMINAL 

WALL EXCLUDING NECROSIS; CHRONIC 

INTESTINAL PSEUDO-OBSTRUCTION  

158: VASCULAR INSUFFICIENCY OF 

INTESTINE

161: CANCER OF COLON, RECTUM, 

SMALL INTESTINE AND ANUS  

383: ESOPHAGEAL STRICTURE; 

ACHALASIA

32,46,75,92,105,158

,161,383

Z46.6 Encounter for fitting and adjustment of 

urinary device

332: FUNCTIONAL AND MECHANICAL 

DISORDERS OF THE GENITOURINARY 

SYSTEM INCLUDING BLADDER OUTLET 

OBSTRUCTION

332

Z46.81 Encounter for fitting and adjustment of 

insulin pump

8: TYPE 1 DIABETES MELLITUS 8

Z46.82 Encounter for fitting and adjustment of non-

vascular catheter

DWF file DWF file

Z46.89 Encounter for fitting and adjustment of 

other specified devices

Informational Diagnoses

297 NEUROLOGICAL DYSFUNCTION IN 

POSTURE AND MOVEMENT CAUSED BY 

CHRONIC CONDITIONS  

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

Informational 

Diagnoses

297,382 Informational 

Diagnoses

Z46.9 Encounter for fitting and adjustment of 

unspecified device

Informational Diagnoses Informational 

Diagnoses
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Z47.1 Aftercare following joint replacement 

surgery

85: FRACTURE OF HIP

364: DEFORMITY/CLOSED DISLOCATION 

OF MAJOR JOINT AND RECURRENT 

JOINT DISLOCATIONS

297: NEUROLOGICAL DYSFUNCTION IN 

POSTURE AND MOVEMENT CAUSED BY 

CHRONIC CONDITIONS  

447: MALUNION AND NONUNION OF 

FRACTURE   

85,364,297,447

Z47.2 Encounter for removal of internal fixation 

device

85: FRACTURE OF HIP

136: OPEN FRACTURE/DISLOCATION OF 

EXTREMITIES   

154: CERVICAL VERTEBRAL 

DISLOCATIONS/FRACTURES, OPEN OR 

CLOSED; OTHER VERTEBRAL 

DISLOCATIONS/FRACTURES, OPEN OR 

UNSTABLE; SPINAL CORD INJURIES 

WITH OR WITHOUT EVIDENCE OF 

VERTEBRAL INJURY

187: FRACTURE OF PELVIS, OPEN AND 

CLOSED   

360: CLOSED FRACTURE OF 

EXTREMITIES (EXCEPT MINOR TOES)

482: CLOSED 

DISLOCATIONS/FRACTURES OF NON-

CERVICAL VERTEBRAL COLUMN 

WITHOUT NEUROLOGIC INJURY OR 

STRUCTURAL INSTABILITY

85,136,154,187,360,

482

Z47.31 Aftercare following explantation of shoulder 

joint prosthesis

423: DISORDERS OF SHOULDER, 

INCLUDING SPRAINS/STRAINS GRADE 4 

THROUGH 6

423

Z47.32 Aftercare following explantation of hip joint 

prosthesis

85: FRACTURE OF HIP

290 COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

314: CONGENITAL DISLOCATION OF HIP; 

COXA VARA AND VALGA   

361 RHEUMATOID ARTHRITIS, 

OSTEOARTHRITIS, OSTEOCHONDRITIS 

DISSECANS, AND ASEPTIC NECROSIS OF 

BONE  

428 COMPLICATIONS OF A PROCEDURE 

USUALLY REQUIRING TREATMENT

85,314 290, 428 85,314
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Z47.33 Aftercare following explantation of knee 

joint prosthesis

290 COMPLICATIONS OF A PROCEDURE 

ALWAYS REQUIRING TREATMENT  

364: DEFORMITY/CLOSED DISLOCATION 

OF MAJOR JOINT AND RECURRENT 

JOINT DISLOCATIONS

428 COMPLICATIONS OF A PROCEDURE 

USUALLY REQUIRING TREATMENT  

364 290, 428 364

Z47.81 Encounter for orthopedic aftercare following 

surgical amputation

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z47.82 Encounter for orthopedic aftercare following 

scoliosis surgery

366: SCOLIOSIS 366

Z47.89 Encounter for other orthopedic aftercare Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.00 Encounter for change or removal of 

nonsurgical wound dressing

DWF file DWF file

Z48.01 Encounter for change or removal of surgical 

wound dressing

DWF file DWF file

Z48.02 Encounter for removal of sutures DWF file DWF file

Z48.03 Encounter for change or removal of drains DWF file DWF file

Z48.1 Encounter for planned postprocedural 

wound closure

DWF file DWF file

Z48.21 Encounter for aftercare following heart 

transplant

245: CONDITIONS REQUIRING HEART-

LUNG AND LUNG TRANSPLANTATION

268: CONGESTIVE HEART FAILURE, 

CARDIOMYOPATHY, MALIGNANT 

ARRHYTHMIAS, AND COMPLEX 

CONGENITAL HEART DISEASE

245,268

Z48.22 Encounter for aftercare following kidney 

transplant

88: DIABETES MELLITUS WITH END 

STAGE RENAL DISEASE

104: END STAGE RENAL DISEASE   

312: CIRRHOSIS OF LIVER OR BILIARY 

TRACT; BUDD-CHIARI SYNDROME; 

HEPATIC VEIN THROMBOSIS; 

INTRAHEPATIC VASCULAR 

MALFORMATIONS; CAROLI'S DISEASE

88,104,312
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Z48.23 Encounter for aftercare following liver 

transplant

166: BILIARY ATRESIA   

244: SHORT BOWEL SYNDROME - AGE 5 

OR UNDER   

246: ACUTE AND SUBACUTE NECROSIS 

OF LIVER; SPECIFIED INBORN ERRORS 

OF METABOLISM (EG. MAPLE SYRUP 

URINE DISEASE, TYROSINEMIA)  

312: CIRRHOSIS OF LIVER OR BILIARY 

TRACT; BUDD-CHIARI SYNDROME; 

HEPATIC VEIN THROMBOSIS; 

INTRAHEPATIC VASCULAR 

MALFORMATIONS; CAROLI'S DISEASE

565: CANCER OF LIVER AND 

INTRAHEPATIC BILE DUCTS   

166,244,246,312,56

5

Z48.24 Encounter for aftercare following lung 

transplant

245: CONDITIONS REQUIRING HEART-

LUNG AND LUNG TRANSPLANTATION

245

Z48.280 Encounter for aftercare following heart-lung 

transplant

245: CONDITIONS REQUIRING HEART-

LUNG AND LUNG TRANSPLANTATION

268: CONGESTIVE HEART FAILURE, 

CARDIOMYOPATHY, MALIGNANT 

ARRHYTHMIAS, AND COMPLEX 

CONGENITAL HEART DISEASE

245,268

Z48.288 Encounter for aftercare following multiple 

organ transplant

88: DIABETES MELLITUS WITH END 

STAGE RENAL DISEASE

244: SHORT BOWEL SYNDROME - AGE 5 

OR UNDER   

268: CONGESTIVE HEART FAILURE, 

CARDIOMYOPATHY, MALIGNANT 

ARRHYTHMIAS, AND COMPLEX 

CONGENITAL HEART DISEASE

312: CIRRHOSIS OF LIVER OR BILIARY 

TRACT; BUDD-CHIARI SYNDROME; 

HEPATIC VEIN THROMBOSIS; 

INTRAHEPATIC VASCULAR 

MALFORMATIONS; CAROLI'S DISEASE

88,244,268,312
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Z48.290 Encounter for aftercare following bone 

marrow transplant

183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z48.298 Encounter for aftercare following other 

organ transplant

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.3 Aftercare following surgery for neoplasm Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.810 Encounter for surgical aftercare following 

surgery on the sense organs

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.811 Encounter for surgical aftercare following 

surgery on the nervous system

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.812 Encounter for surgical aftercare following 

surgery on the circulatory system

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.813 Encounter for surgical aftercare following 

surgery on the respiratory system

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.814 Encounter for surgical aftercare following 

surgery on the teeth or oral cavity

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.815 Encounter for surgical aftercare following 

surgery on the digestive system

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.816 Encounter for surgical aftercare following 

surgery on the genitourinary system

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.817 Encounter for surgical aftercare following 

surgery on the skin and subcutaneous 

tissue

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z48.89 Encounter for other specified surgical 

aftercare

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z49.01 Encounter for fitting and adjustment of 

extracorporeal dialysis catheter

131: ACUTE KIDNEY INJURY

226: DISORDERS OF FLUID, 

ELECTROLYTE, AND ACID-BASE 

BALANCE  

344: CHRONIC KIDNEY DISEASE

131,226,344
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Z49.02 Encounter for fitting and adjustment of 

peritoneal dialysis catheter

131: ACUTE KIDNEY INJURY

226: DISORDERS OF FLUID, 

ELECTROLYTE, AND ACID-BASE 

BALANCE  

344: CHRONIC KIDNEY DISEASE

131,226,344

Z49.31 Encounter for adequacy testing for 

hemodialysis

131: ACUTE KIDNEY INJURY

226: DISORDERS OF FLUID, 

ELECTROLYTE, AND ACID-BASE 

BALANCE  

344: CHRONIC KIDNEY DISEASE

131,226,344

Z49.32 Encounter for adequacy testing for 

peritoneal dialysis

131: ACUTE KIDNEY INJURY

226: DISORDERS OF FLUID, 

ELECTROLYTE, AND ACID-BASE 

BALANCE  

344: CHRONIC KIDNEY DISEASE

131,226,344

Z51.0 Encounter for antineoplastic radiation 

therapy

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

280: CANCER OF SKIN, EXCLUDING 

MALIGNANT MELANOMA  

446: TRIGEMINAL AND OTHER NERVE 

DISORDERS   

239: ACUTE LYMPHOCYTIC LEUKEMIAS 

(ADULT) AND MULTIPLE MYELOMA  

243: CANCER OF OVARY   

213: CANCER OF UTERUS   

215: CANCER OF THYROID   

162: NON-HODGKIN'S LYMPHOMAS   

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

264: CANCER OF ENDOCRINE SYSTEM, 

EXCLUDING THYROID; CARCINOID 

SYNDROME  

266: CANCER OF RETROPERITONEUM, 

PERITONEUM, OMENTUM AND 

MESENTERY  

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

97: CHILDHOOD LEUKEMIAS

116: CANCER OF TESTIS   

117: CANCER OF EYE AND ORBIT   

129: THYROTOXICOSIS WITH OR 

WITHOUT GOITER, ENDOCRINE 

EXOPHTHALMOS; CHRONIC THYROIDITIS  

130: BENIGN NEOPLASM OF THE BRAIN 

AND SPINAL CORD

133: GRANULOMATOSIS WITH 

POLYANGIITIS

195,280,446,239,24

3,213,215,162,263,2

64,266,267,97,116,1

17,129,130,133,137,

139,161,204,205,21

9,220,234,275,291,2

92,299,319,320,321,

347,377,439,464,56

1,403,119,242,402,4

24,406,334,606
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Z51.11 Encounter for antineoplastic chemotherapy 116: CANCER OF TESTIS   

117: CANCER OF EYE AND ORBIT   

137: CANCER OF CERVIX   

161: CANCER OF COLON, RECTUM, 

SMALL INTESTINE AND ANUS  

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

204: CANCER OF SOFT TISSUE   

205: CANCER OF BONES   

213: CANCER OF UTERUS   

215: CANCER OF THYROID   

219: CANCER OF KIDNEY AND OTHER 

URINARY ORGANS   

220: CANCER OF STOMACH   

222: TESTICULAR CANCER   

243: CANCER OF OVARY   

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

264: CANCER OF ENDOCRINE SYSTEM, 

EXCLUDING THYROID; CARCINOID 

SYNDROME  

266: CANCER OF RETROPERITONEUM, 

PERITONEUM, OMENTUM AND 

MESENTERY  

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

275: CANCER OF BLADDER AND URETER   

280: CANCER OF SKIN, EXCLUDING 

MALIGNANT MELANOMA  

284: RETINAL DETACHMENT AND OTHER 

RETINAL DISORDERS   

291: CANCER OF VAGINA, VULVA, AND 

116,117,137,161,19

5,204,205,213,215,2

19,220,222,243,263,

264,266,267,275,28

0,284,291,292,299,3

19,320,321,334,439,

565
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Z51.12 Encounter for antineoplastic 

immunotherapy

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

239: ACUTE LYMPHOCYTIC LEUKEMIAS 

(ADULT) AND MULTIPLE MYELOMA  

243: CANCER OF OVARY   

280: CANCER OF SKIN, EXCLUDING 

MALIGNANT MELANOMA  

213: CANCER OF UTERUS   

215: CANCER OF THYROID   

162: NON-HODGKIN'S LYMPHOMAS   

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

264: CANCER OF ENDOCRINE SYSTEM, 

EXCLUDING THYROID; CARCINOID 

SYNDROME  

266: CANCER OF RETROPERITONEUM, 

PERITONEUM, OMENTUM AND 

MESENTERY  

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

97: CHILDHOOD LEUKEMIAS

116: CANCER OF TESTIS   

117: CANCER OF EYE AND ORBIT   

130: BENIGN NEOPLASM OF THE BRAIN 

AND SPINAL CORD

137: CANCER OF CERVIX   

139: HODGKIN'S DISEASE   

161: CANCER OF COLON, RECTUM, 

SMALL INTESTINE AND ANUS  

204: CANCER OF SOFT TISSUE   

205: CANCER OF BONES   

219: CANCER OF KIDNEY AND OTHER 

195,239,243,280,21

3,215,162,263,264,2

66,267,97,116,117,1

30,137,139,161,204,

205,219,220,234,27

5,291,292,299,319,3

20,321,439,561,403,

119,242,402,424,40

6,334

Z51.5 Encounter for palliative care DWF file DWF file

Z51.81 Encounter for therapeutic drug level 

monitoring

DWF file DWF file

Z51.89 Encounter for other specified aftercare 138: INTERRUPTED AORTIC ARCH   138 Informational 138

31



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z52.000 Unspecified donor, whole blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z52.001 Unspecified donor, stem cells 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z32.3 Encounter for childcare instruction Conditions not covered file Conditions not 

covered file

Z33.1 Pregnant state, incidental Informational Diagnoses Informational 

Diagnoses

Z33.2 Encounter for elective termination of 

pregnancy

39: TERMINATION OF PREGNANCY 39

Z34.00 Encounter for supervision of normal first 

pregnancy, unspecified trimester

1: PREGNANCY 1

Z34.01 Encounter for supervision of normal first 

pregnancy, first trimester

1: PREGNANCY 1

Z34.02 Encounter for supervision of normal first 

pregnancy, second trimester

1: PREGNANCY 1

Z34.03 Encounter for supervision of normal first 

pregnancy, third trimester

1: PREGNANCY 1

Z34.80 Encounter for supervision of other normal 

pregnancy, unspecified trimester

1: PREGNANCY 1

Z34.81 Encounter for supervision of other normal 

pregnancy, first trimester

1: PREGNANCY 1

Z34.82 Encounter for supervision of other normal 

pregnancy, second trimester

1: PREGNANCY 1
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Z34.83 Encounter for supervision of other normal 

pregnancy, third trimester

1: PREGNANCY 1

Z34.90 Encounter for supervision of normal 

pregnancy, unspecified, unspecified 

trimester

1: PREGNANCY 1

Z34.91 Encounter for supervision of normal 

pregnancy, unspecified, first trimester

1: PREGNANCY 1

Z34.92 Encounter for supervision of normal 

pregnancy, unspecified, second trimester

1: PREGNANCY 1

Z34.93 Encounter for supervision of normal 

pregnancy, unspecified, third trimester

1: PREGNANCY 1

Z36 Encounter for antenatal screening of 

mother

1: PREGNANCY 1

Z3A.00 Weeks of gestation of pregnancy not 

specified

1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.01 Less than 8 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.08 8 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.09 9 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.10 10 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.11 11 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.12 12 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.13 13 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.14 14 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.15 15 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.16 16 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39
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Z3A.17 17 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.18 18 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.19 19 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.20 20 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.21 21 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.22 22 weeks gestation of pregnancy 1: PREGNANCY

39: TERMINATION OF PREGNANCY

1,39

Z3A.23 23 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.24 24 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.25 25 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.26 26 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.27 27 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.28 28 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.29 29 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.30 30 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.31 31 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.32 32 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.33 33 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.34 34 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.35 35 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.36 36 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.37 37 weeks gestation of pregnancy 1: PREGNANCY 1
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Z3A.38 38 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.39 39 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.40 40 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.41 41 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.42 42 weeks gestation of pregnancy 1: PREGNANCY 1

Z3A.49 Greater than 42 weeks gestation of 

pregnancy

1: PREGNANCY 1

Z37.0 Single live birth Informational Diagnoses Informational 

Diagnoses

Z37.1 Single stillbirth Informational Diagnoses Informational 

Diagnoses

Z37.2 Twins, both liveborn Informational Diagnoses Informational 

Diagnoses

Z37.3 Twins, one liveborn and one stillborn Informational Diagnoses Informational 

Diagnoses

Z37.4 Twins, both stillborn Informational Diagnoses Informational 

Diagnoses

Z37.50 Multiple births, unspecified, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.51 Triplets, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.52 Quadruplets, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.53 Quintuplets, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.54 Sextuplets, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.59 Other multiple births, all liveborn Informational Diagnoses Informational 

Diagnoses

Z37.60 Multiple births, unspecified, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.61 Triplets, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.62 Quadruplets, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.63 Quintuplets, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.64 Sextuplets, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.69 Other multiple births, some liveborn Informational Diagnoses Informational 

Diagnoses

Z37.7 Other multiple births, all stillborn Informational Diagnoses Informational 

Diagnoses
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Z37.9 Outcome of delivery, unspecified Informational Diagnoses Informational 

Diagnoses

Z38.00 Single liveborn infant, delivered vaginally 2: BIRTH OF INFANT   2

Z38.01 Single liveborn infant, delivered by 

cesarean

2: BIRTH OF INFANT   2

Z38.1 Single liveborn infant, born outside hospital 2: BIRTH OF INFANT   2

Z38.2 Single liveborn infant, unspecified as to 

place of birth

2: BIRTH OF INFANT   2

Z38.30 Twin liveborn infant, delivered vaginally 2: BIRTH OF INFANT   2

Z38.31 Twin liveborn infant, delivered by cesarean 2: BIRTH OF INFANT   2

Z38.4 Twin liveborn infant, born outside hospital 2: BIRTH OF INFANT   2

Z38.5 Twin liveborn infant, unspecified as to place 

of birth

2: BIRTH OF INFANT   2

Z38.61 Triplet liveborn infant, delivered vaginally 2: BIRTH OF INFANT   2

Z38.62 Triplet liveborn infant, delivered by 

cesarean

2: BIRTH OF INFANT   2

Z38.63 Quadruplet liveborn infant, delivered 

vaginally

2: BIRTH OF INFANT   2

Z38.64 Quadruplet liveborn infant, delivered by 

cesarean

2: BIRTH OF INFANT   2

Z38.65 Quintuplet liveborn infant, delivered 

vaginally

2: BIRTH OF INFANT   2

Z38.66 Quintuplet liveborn infant, delivered by 

cesarean

2: BIRTH OF INFANT   2

Z53.29 Procedure and treatment not carried out 

because of patient's decision for other 

reasons

Informational Diagnoses Informational 

Diagnoses

Z53.8 Procedure and treatment not carried out for 

other reasons

Informational Diagnoses Informational 

Diagnoses

Z53.9 Procedure and treatment not carried out, 

unspecified reason

Informational Diagnoses Informational 

Diagnoses

Z55.0 Illiteracy and low-level literacy Informational Diagnoses Informational 

Diagnoses

Z55.1 Schooling unavailable and unattainable Informational Diagnoses Informational 

Diagnoses

Z55.2 Failed school examinations Informational Diagnoses Informational 

Diagnoses

Z55.3 Underachievement in school Informational Diagnoses Informational 

Diagnoses

Z55.4 Educational maladjustment and discord 

with teachers and classmates

Informational Diagnoses Informational 

Diagnoses
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Z55.8 Other problems related to education and 

literacy

Informational Diagnoses Informational 

Diagnoses

Z55.9 Problems related to education and literacy, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z56.0 Unemployment, unspecified Informational Diagnoses Informational 

Diagnoses

Z56.1 Change of job Informational Diagnoses Informational 

Diagnoses

Z56.2 Threat of job loss Informational Diagnoses Informational 

Diagnoses

Z56.3 Stressful work schedule Informational Diagnoses Informational 

Diagnoses

Z56.4 Discord with boss and workmates Informational Diagnoses Informational 

Diagnoses

Z56.5 Uncongenial work environment Informational Diagnoses Informational 

Diagnoses

Z56.6 Other physical and mental strain related to 

work

Informational Diagnoses Informational 

Diagnoses

Z56.81 Sexual harassment on the job Informational Diagnoses Informational 

Diagnoses

Z56.82 Military deployment status Informational Diagnoses Informational 

Diagnoses

Z56.89 Other problems related to employment Informational Diagnoses Informational 

Diagnoses

Z56.9 Unspecified problems related to 

employment

Informational Diagnoses Informational 

Diagnoses

Z57.0 Occupational exposure to noise Informational Diagnoses Informational 

Diagnoses

Z57.1 Occupational exposure to radiation Informational Diagnoses Informational 

Diagnoses

Z57.2 Occupational exposure to dust Informational Diagnoses Informational 

Diagnoses

Z57.31 Occupational exposure to environmental 

tobacco smoke

Informational Diagnoses Informational 

Diagnoses

Z57.39 Occupational exposure to other air 

contaminants

Informational Diagnoses Informational 

Diagnoses

Z57.4 Occupational exposure to toxic agents in 

agriculture

Informational Diagnoses Informational 

Diagnoses

Z57.5 Occupational exposure to toxic agents in 

other industries

Informational Diagnoses Informational 

Diagnoses

Z57.6 Occupational exposure to extreme 

temperature

Informational Diagnoses Informational 

Diagnoses

Z57.7 Occupational exposure to vibration Informational Diagnoses Informational 

Diagnoses

Z57.8 Occupational exposure to other risk factors Informational Diagnoses Informational 

Diagnoses

Z86.61 Personal history of infections of the central 

nervous system

Informational Diagnoses Informational 

Diagnoses
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Z86.69 Personal history of other diseases of the 

nervous system and sense organs

Informational Diagnoses Informational 

Diagnoses

Z86.711 Personal history of pulmonary embolism Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z86.718 Personal history of other venous thrombosis 

and embolism

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z86.72 Personal history of thrombophlebitis Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z86.73 Personal history of transient ischemic 

attack (TIA), and cerebral infarction without 

residual deficits

420: TRANSIENT CEREBRAL ISCHEMIA; 

OCCLUSION/STENOSIS OF 

PRECEREBRAL ARTERIES WITHOUT 

OCCLUSION  

420

Z86.74 Personal history of sudden cardiac arrest 286: LIFE-THREATENING CARDIAC 

ARRHYTHMIAS   

286

Z86.79 Personal history of other diseases of the 

circulatory system

Informational Diagnoses Informational 

Diagnoses

Z87.01 Personal history of pneumonia (recurrent) Informational Diagnoses Informational 

Diagnoses

Z87.09 Personal history of other diseases of the 

respiratory system

Informational Diagnoses Informational 

Diagnoses

Z87.11 Personal history of peptic ulcer disease Informational Diagnoses Informational 

Diagnoses

Z87.19 Personal history of other diseases of the 

digestive system

Informational Diagnoses Informational 

Diagnoses

Z87.2 Personal history of diseases of the skin and 

subcutaneous tissue

Informational Diagnoses Informational 

Diagnoses

Z87.310 Personal history of (healed) osteoporosis 

fracture

Informational Diagnoses Informational 

Diagnoses

Z87.311 Personal history of (healed) other 

pathological fracture

Informational Diagnoses Informational 

Diagnoses

Z87.312 Personal history of (healed) stress fracture Informational Diagnoses Informational 

Diagnoses

Z87.39 Personal history of other diseases of the 

musculoskeletal system and connective 

tissue

Informational Diagnoses Informational 

Diagnoses

Z87.410 Personal history of cervical dysplasia 28: DYSPLASIA OF CERVIX AND 

CERVICAL CARCINOMA IN SITU, 

CERVICAL CONDYLOMA  

28

Z87.411 Personal history of vaginal dysplasia Informational Diagnoses Informational 

Diagnoses

Z87.412 Personal history of vulvar dysplasia Informational Diagnoses Informational 

Diagnoses

Z87.42 Personal history of other diseases of the 

female genital tract

Informational Diagnoses Informational 

Diagnoses
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Z87.430 Personal history of prostatic dysplasia Informational Diagnoses Informational 

Diagnoses

Z87.438 Personal history of other diseases of male 

genital organs

Informational Diagnoses Informational 

Diagnoses

Z87.440 Personal history of urinary (tract) infections Informational Diagnoses Informational 

Diagnoses

Z87.441 Personal history of nephrotic syndrome Informational Diagnoses Informational 

Diagnoses

Z87.442 Personal history of urinary calculi Informational Diagnoses Informational 

Diagnoses

Z87.448 Personal history of other diseases of urinary 

system

Informational Diagnoses Informational 

Diagnoses

Z87.51 Personal history of pre-term labor Informational Diagnoses Informational 

Diagnoses

1 Informational 

Diagnoses

Z87.59 Personal history of other complications of 

pregnancy, childbirth and the puerperium

41: ECTOPIC PREGNANCY; 

HYDATIDIFORM MOLE; 

CHORIOCARCINOMA

41 1

Z87.710 Personal history of (corrected) hypospadias Informational Diagnoses Informational 

Diagnoses

Z87.718 Personal history of other specified 

(corrected) congenital malformations of 

genitourinary system

Informational Diagnoses Informational 

Diagnoses

Z87.720 Personal history of (corrected) congenital 

malformations of eye

Informational Diagnoses Informational 

Diagnoses

Z87.721 Personal history of (corrected) congenital 

malformations of ear

Informational Diagnoses Informational 

Diagnoses

Z98.86 Personal history of breast implant removal Informational Diagnoses Informational 

Diagnoses

Z98.870 Personal history of in utero procedure 

during pregnancy

Informational Diagnoses Informational 

Diagnoses

Z98.871 Personal history of in utero procedure while 

a fetus

Informational Diagnoses Informational 

Diagnoses

Z98.89 Other specified postprocedural states Informational Diagnoses Informational 

Diagnoses

Z99.0 Dependence on aspirator Informational Diagnoses Informational 

Diagnoses

Z99.11 Dependence on respirator [ventilator] status Informational Diagnoses Informational 

Diagnoses

Z99.12 Encounter for respirator [ventilator] 

dependence during power failure

DWF file DWF file

Z99.2 Dependence on renal dialysis 131: ACUTE KIDNEY INJURY 131 Informational 131

Z99.3 Dependence on wheelchair Informational Diagnoses Informational 

Diagnoses

Z99.81 Dependence on supplemental oxygen Informational Diagnoses Informational 

Diagnoses
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Z99.89 Dependence on other enabling machines 

and devices

Informational Diagnoses Informational 

Diagnoses

Z52.008 Unspecified donor, other blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z52.010 Autologous donor, whole blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,402,336,40

5

Z52.011 Autologous donor, stem cells 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,402,336,40

5
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Z52.018 Autologous donor, other blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,402,336,40

5

Z52.090 Other blood donor, whole blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z52.091 Other blood donor, stem cells 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405
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Z52.098 Other blood donor, other blood 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z52.10 Skin donor, unspecified Informational Diagnoses Informational 

Diagnoses

Z52.11 Skin donor, autologous Informational Diagnoses Informational 

Diagnoses

Z52.19 Skin donor, other Informational Diagnoses Informational 

Diagnoses

Z52.20 Bone donor, unspecified Informational Diagnoses Informational 

Diagnoses

Z52.21 Bone donor, autologous Informational Diagnoses Informational 

Diagnoses

Z52.29 Bone donor, other Informational Diagnoses Informational 

Diagnoses

Z52.3 Bone marrow donor 183: ACUTE LEUKEMIA, 

MYELODYSPLASTIC SYNDROME

99: HEREDITARY IMMUNE DEFICIENCIES   

120: HODGKIN'S DISEASE   

167: NON-HODGKIN'S LYMPHOMAS   

265: MULTIPLE MYELOMA   

222: TESTICULAR CANCER   

293: OSTEOPETROSIS   

118: APLASTIC ANEMIAS; 

AGRANULOCYTOSIS

402: ACUTE MYELOID LEUKEMIA

336: ACUTE PROMYELOCYTIC LEUKEMIA

405: CHRONIC MYELOID LEUKEMIA

183,99,120,167,265,

222,293,118,402,33

6,405

Z52.4 Kidney donor 104: END STAGE RENAL DISEASE   104

Z52.5 Cornea donor Informational Diagnoses Informational 

Diagnoses
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Z52.6 Liver donor 166: BILIARY ATRESIA   

246: ACUTE AND SUBACUTE NECROSIS 

OF LIVER; SPECIFIED INBORN ERRORS 

OF METABOLISM (EG. MAPLE SYRUP 

URINE DISEASE, TYROSINEMIA)  

312: CIRRHOSIS OF LIVER OR BILIARY 

TRACT; BUDD-CHIARI SYNDROME; 

HEPATIC VEIN THROMBOSIS; 

INTRAHEPATIC VASCULAR 

MALFORMATIONS; CAROLI'S DISEASE

565: CANCER OF LIVER AND 

INTRAHEPATIC BILE DUCTS   

166,246,312,565

Z52.810 Egg (Oocyte) donor under age 35, 

anonymous recipient

Conditions not covered file Conditions not 

covered file

Z52.811 Egg (Oocyte) donor under age 35, 

designated recipient

Conditions not covered file Conditions not 

covered file

Z52.812 Egg (Oocyte) donor age 35 and over, 

anonymous recipient

Conditions not covered file Conditions not 

covered file

Z52.813 Egg (Oocyte) donor age 35 and over, 

designated recipient

Conditions not covered file Conditions not 

covered file

Z52.819 Egg (Oocyte) donor, unspecified Conditions not covered file Conditions not 

covered file

Z52.89 Donor of other specified organs or tissues Informational Diagnoses Informational 

Diagnoses

Z52.9 Donor of unspecified organ or tissue Informational Diagnoses Informational 

Diagnoses

Z53.01 Procedure and treatment not carried out 

due to patient smoking

Informational Diagnoses Informational 

Diagnoses

Z53.09 Procedure and treatment not carried out 

because of other contraindication

Informational Diagnoses Informational 

Diagnoses

Z53.1 Procedure and treatment not carried out 

because of patient's decision for reasons of 

belief and group pressure

Informational Diagnoses Informational 

Diagnoses

Z53.20 Procedure and treatment not carried out 

because of patient's decision for 

unspecified reasons

Informational Diagnoses Informational 

Diagnoses

Z53.21 Procedure and treatment not carried out 

due to patient leaving prior to being seen by 

health care provider

Informational Diagnoses Informational 

Diagnoses

Z57.9 Occupational exposure to unspecified risk 

factor

Informational Diagnoses Informational 

Diagnoses

Z59.0 Homelessness Informational Diagnoses Informational 

Diagnoses

Z59.1 Inadequate housing Informational Diagnoses Informational 

Diagnoses

Z59.2 Discord with neighbors, lodgers and 

landlord

Informational Diagnoses Informational 

Diagnoses
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Z59.3 Problems related to living in residential 

institution

Informational Diagnoses Informational 

Diagnoses

Z59.4 Lack of adequate food and safe drinking 

water

Informational Diagnoses Informational 

Diagnoses

Z59.5 Extreme poverty Informational Diagnoses Informational 

Diagnoses

Z59.6 Low income Informational Diagnoses Informational 

Diagnoses

Z59.7 Insufficient social insurance and welfare 

support

Informational Diagnoses Informational 

Diagnoses

Z59.8 Other problems related to housing and 

economic circumstances

Informational Diagnoses Informational 

Diagnoses

Z59.9 Problem related to housing and economic 

circumstances, unspecified

Informational Diagnoses Informational 

Diagnoses

Z60.0 Problems of adjustment to life-cycle 

transitions

Informational Diagnoses Informational 

Diagnoses

Z60.2 Problems related to living alone Informational Diagnoses Informational 

Diagnoses

Z60.3 Acculturation difficulty Informational Diagnoses Informational 

Diagnoses

Z60.4 Social exclusion and rejection Informational Diagnoses Informational 

Diagnoses

Z60.5 Target of (perceived) adverse 

discrimination and persecution

Informational Diagnoses Informational 

Diagnoses

Z60.8 Other problems related to social 

environment

Informational Diagnoses Informational 

Diagnoses

Z60.9 Problem related to social environment, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z62.0 Inadequate parental supervision and control Informational Diagnoses Informational 

Diagnoses

Z62.1 Parental overprotection Informational Diagnoses Informational 

Diagnoses

Z62.21 Child in welfare custody Informational Diagnoses Informational 

Diagnoses

Z62.22 Institutional upbringing Informational Diagnoses Informational 

Diagnoses

Z62.29 Other upbringing away from parents Informational Diagnoses Informational 

Diagnoses

Z62.3 Hostility towards and scapegoating of child Informational Diagnoses Informational 

Diagnoses

Z62.6 Inappropriate (excessive) parental pressure Informational Diagnoses Informational 

Diagnoses

Z62.810 Personal history of physical and sexual 

abuse in childhood

449: ADJUSTMENT DISORDERS 449

Z62.811 Personal history of psychological abuse in 

childhood

449: ADJUSTMENT DISORDERS 449

Z62.812 Personal history of neglect in childhood 449: ADJUSTMENT DISORDERS 449
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Z62.819 Personal history of unspecified abuse in 

childhood

449: ADJUSTMENT DISORDERS 449

Z62.820 Parent-biological child conflict 449: ADJUSTMENT DISORDERS 449

Z62.821 Parent-adopted child conflict 449: ADJUSTMENT DISORDERS 449

Z62.822 Parent-foster child conflict 449: ADJUSTMENT DISORDERS 449

Z62.890 Parent-child estrangement NEC 449: ADJUSTMENT DISORDERS 449

Z62.891 Sibling rivalry 449: ADJUSTMENT DISORDERS 449

Z62.898 Other specified problems related to 

upbringing

449: ADJUSTMENT DISORDERS 449

Z62.9 Problem related to upbringing, unspecified Informational Diagnoses Informational 

Diagnoses

Z63.0 Problems in relationship with spouse or 

partner

Informational Diagnoses Informational 

Diagnoses

Z63.1 Problems in relationship with in-laws Informational Diagnoses Informational 

Diagnoses

Z63.31 Absence of family member due to military 

deployment

Informational Diagnoses Informational 

Diagnoses

Z63.32 Other absence of family member Informational Diagnoses Informational 

Diagnoses

Z63.4 Disappearance and death of family member 449: ADJUSTMENT DISORDERS 449

Z63.5 Disruption of family by separation and 

divorce

Informational Diagnoses Informational 

Diagnoses

Z63.6 Dependent relative needing care at home Informational Diagnoses Informational 

Diagnoses

Z63.71 Stress on family due to return of family 

member from military deployment

Informational Diagnoses Informational 

Diagnoses

Z63.72 Alcoholism and drug addiction in family Informational Diagnoses Informational 

Diagnoses

Z63.79 Other stressful life events affecting family 

and household

Informational Diagnoses Informational 

Diagnoses

Z63.8 Other specified problems related to primary 

support group

449: ADJUSTMENT DISORDERS 449

Z63.9 Problem related to primary support group, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z64.0 Problems related to unwanted pregnancy Informational Diagnoses Informational 

Diagnoses

Z64.1 Problems related to multiparity Informational Diagnoses Informational 

Diagnoses

Z64.4 Discord with counselors Informational Diagnoses Informational 

Diagnoses

Z65.0 Conviction in civil and criminal proceedings 

without imprisonment

Informational Diagnoses Informational 

Diagnoses
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Z65.1 Imprisonment and other incarceration Informational Diagnoses Informational 

Diagnoses

Z65.2 Problems related to release from prison Informational Diagnoses Informational 

Diagnoses

Z65.3 Problems related to other legal 

circumstances

Informational Diagnoses Informational 

Diagnoses

Z65.4 Victim of crime and terrorism Informational Diagnoses Informational 

Diagnoses

Z65.5 Exposure to disaster, war and other 

hostilities

Informational Diagnoses Informational 

Diagnoses

Z65.8 Other specified problems related to 

psychosocial circumstances

Informational Diagnoses Informational 

Diagnoses

Z65.9 Problem related to unspecified 

psychosocial circumstances

Informational Diagnoses Informational 

Diagnoses

Z66 Do not resuscitate Informational Diagnoses Informational 

Diagnoses

Z67.10 Type A blood, Rh positive Informational Diagnoses Informational 

Diagnoses

Z67.11 Type A blood, Rh negative Informational Diagnoses Informational 

Diagnoses

Z67.20 Type B blood, Rh positive Informational Diagnoses Informational 

Diagnoses

Z67.21 Type B blood, Rh negative Informational Diagnoses Informational 

Diagnoses

Z67.30 Type AB blood, Rh positive Informational Diagnoses Informational 

Diagnoses

Z67.31 Type AB blood, Rh negative Informational Diagnoses Informational 

Diagnoses

Z67.40 Type O blood, Rh positive Informational Diagnoses Informational 

Diagnoses

Z67.41 Type O blood, Rh negative Informational Diagnoses Informational 

Diagnoses

Z67.90 Unspecified blood type, Rh positive Informational Diagnoses Informational 

Diagnoses

Z67.91 Unspecified blood type, Rh negative Informational Diagnoses Informational 

Diagnoses

Z68.1 Body mass index (BMI) 19 or less, adult Informational Diagnoses Informational 

Diagnoses

Z68.20 Body mass index (BMI) 20.0-20.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.21 Body mass index (BMI) 21.0-21.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.22 Body mass index (BMI) 22.0-22.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.23 Body mass index (BMI) 23.0-23.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.24 Body mass index (BMI) 24.0-24.9, adult Informational Diagnoses Informational 

Diagnoses
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Z68.25 Body mass index (BMI) 25.0-25.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.26 Body mass index (BMI) 26.0-26.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.27 Body mass index (BMI) 27.0-27.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.28 Body mass index (BMI) 28.0-28.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.29 Body mass index (BMI) 29.0-29.9, adult Informational Diagnoses Informational 

Diagnoses

Z68.30 Body mass index (BMI) 30.0-30.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.31 Body mass index (BMI) 31.0-31.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.32 Body mass index (BMI) 32.0-32.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.33 Body mass index (BMI) 33.0-33.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.34 Body mass index (BMI) 34.0-34.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.35 Body mass index (BMI) 35.0-35.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.36 Body mass index (BMI) 36.0-36.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325
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Z68.37 Body mass index (BMI) 37.0-37.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.38 Body mass index (BMI) 38.0-38.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.39 Body mass index (BMI) 39.0-39.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.41 Body mass index (BMI) 40.0-44.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.42 Body mass index (BMI) 45.0-49.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.43 Body mass index (BMI) 50-59.9 , adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.44 Body mass index (BMI) 60.0-69.9, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.45 Body mass index (BMI) 70 or greater, adult 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z68.51 Body mass index (BMI) pediatric, less than 

5th percentile for age

Informational Diagnoses Informational 

Diagnoses

DWF

Z68.52 Body mass index (BMI) pediatric, 5th 

percentile to less than 85th percentile for 

age

Informational Diagnoses Informational 

Diagnoses

Z68.53 Body mass index (BMI) pediatric, 85th 

percentile to less than 95th percentile for 

age

Informational Diagnoses Informational 

Diagnoses

DWF
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Z68.54 Body mass index (BMI) pediatric, greater 

than or equal to 95th percentile for age

589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

325: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

589,325

Z69.010 Encounter for mental health services for 

victim of parental child abuse

125: ABUSE AND NEGLECT 125

Z69.011 Encounter for mental health services for 

perpetrator of parental child abuse

Informational Diagnoses Informational 

Diagnoses

125 Informational 

Diagnoses

Z69.020 Encounter for mental health services for 

victim of non-parental child abuse

125: ABUSE AND NEGLECT 125

Z69.021 Encounter for mental health services for 

perpetrator of non-parental child abuse

Informational Diagnoses Informational 

Diagnoses

Z69.11 Encounter for mental health services for 

victim of spousal or partner abuse

125: ABUSE AND NEGLECT 125

Z69.12 Encounter for mental health services for 

perpetrator of spousal or partner abuse

Informational Diagnoses Informational 

Diagnoses

Z69.81 Encounter for mental health services for 

victim of other abuse

Informational Diagnoses Informational 

Diagnoses

125 Informational 

Diagnoses

Z69.82 Encounter for mental health services for 

perpetrator of other abuse

Informational Diagnoses Informational 

Diagnoses

Z70.0 Counseling related to sexual attitude Informational Diagnoses Informational 

Diagnoses

Z70.1 Counseling related to patient's sexual 

behavior and orientation

Informational Diagnoses Informational 

Diagnoses

Z70.2 Counseling related to sexual behavior and 

orientation of third party

Informational Diagnoses Informational 

Diagnoses

Z70.3 Counseling related to combined concerns 

regarding sexual attitude, behavior and 

orientation

Informational Diagnoses Informational 

Diagnoses

Z70.8 Other sex counseling Informational Diagnoses Informational 

Diagnoses

Z70.9 Sex counseling, unspecified Informational Diagnoses Informational 

Diagnoses

Z71.0 Person encountering health services to 

consult on behalf of another person

Informational Diagnoses Informational 

Diagnoses

Z71.1 Person with feared health complaint in 

whom no diagnosis is made

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z71.2 Person consulting for explanation of 

examination or test findings

Informational Diagnoses Informational 

Diagnoses

Z71.3 Dietary counseling and surveillance 589: OBESITY (ADULT BMI ≥ 30, 

CHILDHOOD BMI ≥ 95 PERCENTILE)

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

589,625
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Z71.41 Alcohol abuse counseling and surveillance 

of alcoholic

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z71.42 Counseling for family member of alcoholic 625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z71.51 Drug abuse counseling and surveillance of 

drug abuser

 4 SUBSTANCE USE DISORDER

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625 4 625

Z71.52 Counseling for family member of drug 

abuser

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

625

Z71.6 Tobacco abuse counseling 5: TOBACCO DEPENDENCE   5

Z71.7 Human immunodeficiency virus [HIV] 

counseling

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z71.81 Spiritual or religious counseling Informational Diagnoses Informational 

Diagnoses

Z71.89 Other specified counseling 449: ADJUSTMENT DISORDERS 449

Z71.9 Counseling, unspecified Informational Diagnoses Informational 

Diagnoses

Z72.0 Tobacco use Informational Diagnoses Informational 

Diagnoses

Z72.3 Lack of physical exercise Informational Diagnoses Informational 

Diagnoses

Z72.4 Inappropriate diet and eating habits Informational Diagnoses Informational 

Diagnoses

Z72.51 High risk heterosexual behavior Informational Diagnoses Informational 

Diagnoses

Z72.52 High risk homosexual behavior Informational Diagnoses Informational 

Diagnoses

Z72.53 High risk bisexual behavior Informational Diagnoses Informational 

Diagnoses

Z72.6 Gambling and betting Informational Diagnoses Informational 

Diagnoses

Z72.810 Child and adolescent antisocial behavior Informational Diagnoses Informational 

Diagnoses

Z72.811 Adult antisocial behavior Informational Diagnoses Informational 

Diagnoses

Z72.820 Sleep deprivation Informational Diagnoses Informational 

Diagnoses

Z72.821 Inadequate sleep hygiene Informational Diagnoses Informational 

Diagnoses
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Z72.89 Other problems related to lifestyle Informational Diagnoses Informational 

Diagnoses

Z72.9 Problem related to lifestyle, unspecified Informational Diagnoses Informational 

Diagnoses

Z73.0 Burn-out Informational Diagnoses Informational 

Diagnoses

Z73.1 Type A behavior pattern Informational Diagnoses Informational 

Diagnoses

Z73.2 Lack of relaxation and leisure Informational Diagnoses Informational 

Diagnoses

Z73.3 Stress, not elsewhere classified Informational Diagnoses Informational 

Diagnoses

Z73.4 Inadequate social skills, not elsewhere 

classified

Informational Diagnoses Informational 

Diagnoses

Z73.5 Social role conflict, not elsewhere classified Informational Diagnoses Informational 

Diagnoses

Z73.6 Limitation of activities due to disability Informational Diagnoses Informational 

Diagnoses

Z73.810 Behavioral insomnia of childhood, sleep-

onset association type

Informational Diagnoses Informational 

Diagnoses

Z73.811 Behavioral insomnia of childhood, limit 

setting type

Informational Diagnoses Informational 

Diagnoses

Z73.812 Behavioral insomnia of childhood, 

combined type

Informational Diagnoses Informational 

Diagnoses

Z73.819 Behavioral insomnia of childhood, 

unspecified type

Informational Diagnoses Informational 

Diagnoses

Z73.82 Dual sensory impairment Informational Diagnoses Informational 

Diagnoses

Z73.89 Other problems related to life management 

difficulty

Informational Diagnoses Informational 

Diagnoses

Z73.9 Problem related to life management 

difficulty, unspecified

Informational Diagnoses Informational 

Diagnoses

Z74.01 Bed confinement status Informational Diagnoses Informational 

Diagnoses

Z74.09 Other reduced mobility Informational Diagnoses Informational 

Diagnoses

Z74.1 Need for assistance with personal care Informational Diagnoses Informational 

Diagnoses

Z74.2 Need for assistance at home and no other 

household member able to render care

Informational Diagnoses Informational 

Diagnoses

Z74.3 Need for continuous supervision Informational Diagnoses Informational 

Diagnoses

Z74.8 Other problems related to care provider 

dependency

Informational Diagnoses Informational 

Diagnoses

Z74.9 Problem related to care provider 

dependency, unspecified

Informational Diagnoses Informational 

Diagnoses
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Z75.0 Medical services not available in home Informational Diagnoses Informational 

Diagnoses

Z75.1 Person awaiting admission to adequate 

facility elsewhere

Informational Diagnoses Informational 

Diagnoses

Z75.2 Other waiting period for investigation and 

treatment

Informational Diagnoses Informational 

Diagnoses

Z75.3 Unavailability and inaccessibility of health-

care facilities

Informational Diagnoses Informational 

Diagnoses

Z75.4 Unavailability and inaccessibility of other 

helping agencies

Informational Diagnoses Informational 

Diagnoses

Z75.5 Holiday relief care Informational Diagnoses Informational 

Diagnoses

Z75.8 Other problems related to medical facilities 

and other health care

Informational Diagnoses Informational 

Diagnoses

Z75.9 Unspecified problem related to medical 

facilities and other health care

Informational Diagnoses Informational 

Diagnoses

Z76.0 Encounter for issue of repeat prescription Informational Diagnoses Informational 

Diagnoses

Z76.1 Encounter for health supervision and care 

of foundling

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z76.2 Encounter for health supervision and care 

of other healthy infant and child

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z76.3 Healthy person accompanying sick person Informational Diagnoses Informational 

Diagnoses

Z76.4 Other boarder to healthcare facility Informational Diagnoses Informational 

Diagnoses

Z76.5 Malingerer [conscious simulation] Informational Diagnoses Informational 

Diagnoses

Z76.81 Expectant parent(s) prebirth pediatrician 

visit

Informational Diagnoses Informational 

Diagnoses

Z76.82 Awaiting organ transplant status Informational Diagnoses Informational 

Diagnoses

Z76.89 Persons encountering health services in 

other specified circumstances

Informational Diagnoses Informational 

Diagnoses

Z77.010 Contact with and (suspected) exposure to 

arsenic

DWF file DWF file

Z77.011 Contact with and (suspected) exposure to 

lead

DWF file DWF file

Z77.012 Contact with and (suspected) exposure to 

uranium

DWF file DWF file

Z77.018 Contact with and (suspected) exposure to 

other hazardous metals

DWF file DWF file

Z77.020 Contact with and (suspected) exposure to 

aromatic amines

DWF file DWF file

Z77.021 Contact with and (suspected) exposure to 

benzene

DWF file DWF file
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Z77.028 Contact with and (suspected) exposure to 

other hazardous aromatic compounds

DWF file DWF file

Z77.090 Contact with and (suspected) exposure to 

asbestos

DWF file DWF file

Z77.098 Contact with and (suspected) exposure to 

other hazardous, chiefly nonmedicinal, 

chemicals

DWF file DWF file

Z77.110 Contact with and (suspected) exposure to 

air pollution

Informational Diagnoses Informational 

Diagnoses

Z77.111 Contact with and (suspected) exposure to 

water pollution

Informational Diagnoses Informational 

Diagnoses

Z77.112 Contact with and (suspected) exposure to 

soil pollution

Informational Diagnoses Informational 

Diagnoses

Z77.118 Contact with and (suspected) exposure to 

other environmental pollution

Informational Diagnoses Informational 

Diagnoses

Z77.120 Contact with and (suspected) exposure to 

mold (toxic)

DWF file DWF file

Z77.121 Contact with and (suspected) exposure to 

harmful algae and algae toxins

DWF file DWF file

Z77.122 Contact with and (suspected) exposure to 

noise

Informational Diagnoses Informational 

Diagnoses

Z77.123 Contact with and (suspected) exposure to 

radon and other naturally occuring radiation

Informational Diagnoses Informational 

Diagnoses

Z77.128 Contact with and (suspected) exposure to 

other hazards in the physical environment

Informational Diagnoses Informational 

Diagnoses

Z77.21 Contact with and (suspected) exposure to 

potentially hazardous body fluids

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z77.22 Contact with and (suspected) exposure to 

environmental tobacco smoke (acute) 

(chronic)

Informational Diagnoses Informational 

Diagnoses

Z77.29 Contact with and (suspected ) exposure to 

other hazardous substances

DWF file DWF file

Z77.9 Other contact with and (suspected) 

exposures hazardous to health

Informational Diagnoses Informational 

Diagnoses

DWF Informational 

Diagnoses

Z78.0 Asymptomatic menopausal state Informational Diagnoses Informational 

Diagnoses

Z78.1 Physical restraint status Informational Diagnoses Informational 

Diagnoses

Z78.9 Other specified health status Informational Diagnoses Informational 

Diagnoses
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Z79.01 Long term (current) use of anticoagulants 71: VENTRICULAR SEPTAL DEFECT   

83: PHLEBITIS AND THROMBOPHLEBITIS, 

DEEP   

94: CONGENITAL MITRAL VALVE 

STENOSIS/INSUFFICIENCY   

102: HEART FAILURE   

103: CARDIOMYOPATHY

109: TETRALOGY OF FALLOT (TOF); 

CONGENITAL VENOUS ABNORMALITIES

115: CONGENITAL HEART BLOCK; OTHER 

OBSTRUCTIVE ANOMALIES OF HEART  

285: BUDD-CHIARI SYNDROME, AND 

OTHER VENOUS EMBOLISM AND 

THROMBOSIS  

190: RHEUMATIC MULTIPLE VALVULAR 

DISEASE

193: CHRONIC ISCHEMIC HEART DISEASE   

228: DISEASES AND DISORDERS OF 

AORTIC VALVE   

262: DISEASES OF MITRAL, TRICUSPID, 

AND PULMONARY VALVES

322: STROKE   

352: CARDIAC ARRHYTHMIAS   

519: PHLEBITIS AND 

THROMBOPHLEBITIS, SUPERFICIAL   

71,83,94,102,103,10

9,115,285,190,193,2

28,262,322,352,519

Z79.02 Long term (current) use of 

antithrombotics/antiplatelets

DWF file DWF file

Z79.1 Long term (current) use of non-steroidal 

anti-inflammatories (NSAID)

DWF file DWF file

Z79.2 Long term (current) use of antibiotics DWF file DWF file

Z79.3 Long term (current) use of hormonal 

contraceptives

DWF file DWF file

Z79.4 Long term (current) use of insulin DWF file DWF file

Z79.51 Long term (current) use of inhaled steroids DWF file DWF file

Z79.52 Long term (current) use of systemic 

steroids

DWF file DWF file

Z79.810 Long term (current) use of selective 

estrogen receptor modulators (SERMs)

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

625: PREVENTION SERVICES WITH 

LIMITED OR NO EVIDENCE OF 

EFFECTIVENESS

195,625
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Z79.811 Long term (current) use of aromatase 

inhibitors

DWF file DWF file

Z79.818 Long term (current) use of other agents 

affecting estrogen receptors and estrogen 

levels

DWF file DWF file

Z79.82 Long term (current) use of aspirin DWF file DWF file

Z79.83 Long term (current) use of bisphosphonates DWF file DWF file

Z79.890 Hormone replacement therapy 

(postmenopausal)

473: GONADAL DYSFUNCTION, 

MENOPAUSAL MANAGEMENT

473

Z79.891 Long term (current) use of opiate analgesic DWF file DWF file

Z79.899 Other long term (current) drug therapy DWF file DWF file

Z80.0 Family history of malignant neoplasm of 

digestive organs

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z80.1 Family history of malignant neoplasm of 

trachea, bronchus and lung

Informational Diagnoses Informational 

Diagnoses

Z80.2 Family history of malignant neoplasm of 

other respiratory and intrathoracic organs

Informational Diagnoses Informational 

Diagnoses

Z80.3 Family history of malignant neoplasm of 

breast

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z80.41 Family history of malignant neoplasm of 

ovary

3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z80.42 Family history of malignant neoplasm of 

prostate

Informational Diagnoses Informational 

Diagnoses

Z80.43 Family history of malignant neoplasm of 

testis

Informational Diagnoses Informational 

Diagnoses

Z80.49 Family history of malignant neoplasm of 

other genital organs

Informational Diagnoses Informational 

Diagnoses

Z80.51 Family history of malignant neoplasm of 

kidney

Informational Diagnoses Informational 

Diagnoses

Z80.52 Family history of malignant neoplasm of 

bladder

Informational Diagnoses Informational 

Diagnoses

Z80.59 Family history of malignant neoplasm of 

other urinary tract organ

Informational Diagnoses Informational 

Diagnoses

Z80.6 Family history of leukemia Informational Diagnoses Informational 

Diagnoses

Z80.7 Family history of other malignant 

neoplasms of lymphoid, hematopoietic and 

related tissues

Informational Diagnoses Informational 

Diagnoses
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Z80.8 Family history of malignant neoplasm of 

other organs or systems

Informational Diagnoses Informational 

Diagnoses

Z80.9 Family history of malignant neoplasm, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z81.0 Family history of intellectual disabilities Informational Diagnoses Informational 

Diagnoses

Z81.1 Family history of alcohol abuse and 

dependence

Informational Diagnoses Informational 

Diagnoses

Z81.2 Family history of tobacco abuse and 

dependence

Informational Diagnoses Informational 

Diagnoses

Z81.3 Family history of other psychoactive 

substance abuse and dependence

Informational Diagnoses Informational 

Diagnoses

Z81.4 Family history of other substance abuse 

and dependence

Informational Diagnoses Informational 

Diagnoses

Z81.8 Family history of other mental and 

behavioral disorders

Informational Diagnoses Informational 

Diagnoses

Z82.0 Family history of epilepsy and other 

diseases of the nervous system

Informational Diagnoses Informational 

Diagnoses

Z82.1 Family history of blindness and visual loss Informational Diagnoses Informational 

Diagnoses

Z82.2 Family history of deafness and hearing loss Informational Diagnoses Informational 

Diagnoses

Z82.3 Family history of stroke Informational Diagnoses Informational 

Diagnoses

Z82.41 Family history of sudden cardiac death Informational Diagnoses Informational 

Diagnoses

Z82.49 Family history of ischemic heart disease 

and other diseases of the circulatory 

system

Informational Diagnoses Informational 

Diagnoses

Z82.5 Family history of asthma and other chronic 

lower respiratory diseases

Informational Diagnoses Informational 

Diagnoses

Z82.61 Family history of arthritis Informational Diagnoses Informational 

Diagnoses

Z82.62 Family history of osteoporosis Informational Diagnoses Informational 

Diagnoses

Z82.69 Family history of other diseases of the 

musculoskeletal system and connective 

tissue

Informational Diagnoses Informational 

Diagnoses

Z82.71 Family history of polycystic kidney Informational Diagnoses Informational 

Diagnoses

Z82.79 Family history of other congenital 

malformations, deformations and 

chromosomal abnormalities

Informational Diagnoses Informational 

Diagnoses

Z82.8 Family history of other disabilities and 

chronic diseases leading to disablement, 

not elsewhere classified

Informational Diagnoses Informational 

Diagnoses

Z83.0 Family history of human immunodeficiency 

virus [HIV] disease

Informational Diagnoses Informational 

Diagnoses
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Z83.1 Family history of other infectious and 

parasitic diseases

Informational Diagnoses Informational 

Diagnoses

Z83.2 Family history of diseases of the blood and 

blood-forming organs and certain disorders 

involving the immune mechanism

Informational Diagnoses Informational 

Diagnoses

Z83.3 Family history of diabetes mellitus Informational Diagnoses Informational 

Diagnoses

Z83.41 Family history of multiple endocrine 

neoplasia [MEN] syndrome

Informational Diagnoses Informational 

Diagnoses

Z83.49 Family history of other endocrine, 

nutritional and metabolic diseases

Informational Diagnoses Informational 

Diagnoses

Z83.511 Family history of glaucoma Informational Diagnoses Informational 

Diagnoses

Z83.518 Family history of other specified eye 

disorder

Informational Diagnoses Informational 

Diagnoses

Z83.52 Family history of ear disorders Informational Diagnoses Informational 

Diagnoses

Z83.6 Family history of other diseases of the 

respiratory system

Informational Diagnoses Informational 

Diagnoses

Z83.71 Family history of colonic polyps Informational Diagnoses Informational 

Diagnoses

Z83.79 Family history of other diseases of the 

digestive system

Informational Diagnoses Informational 

Diagnoses

Z84.0 Family history of diseases of the skin and 

subcutaneous tissue

Informational Diagnoses Informational 

Diagnoses

Z84.1 Family history of disorders of kidney and 

ureter

Informational Diagnoses Informational 

Diagnoses

Z84.2 Family history of other diseases of the 

genitourinary system

Informational Diagnoses Informational 

Diagnoses

Z84.3 Family history of consanguinity Informational Diagnoses Informational 

Diagnoses

Z84.81 Family history of carrier of genetic disease Informational Diagnoses Informational 

Diagnoses

Z84.89 Family history of other specified conditions Informational Diagnoses Informational 

Diagnoses

Z85.00 Personal history of malignant neoplasm of 

unspecified digestive organ

Informational Diagnoses Informational 

Diagnoses

Z85.01 Personal history of malignant neoplasm of 

esophagus

319: CANCER OF ESOPHAGUS; 

BARRETT'S ESOPHAGUS WITH 

DYSPLASIA

319

Z85.020 Personal history of malignant carcinoid 

tumor of stomach

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.028 Personal history of other malignant 

neoplasm of stomach

220: CANCER OF STOMACH   220
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Z85.030 Personal history of malignant carcinoid 

tumor of large intestine

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.038 Personal history of other malignant 

neoplasm of large intestine

161: CANCER OF COLON, RECTUM, 

SMALL INTESTINE AND ANUS  

161

Z85.040 Personal history of malignant carcinoid 

tumor of rectum

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.048 Personal history of other malignant 

neoplasm of rectum, rectosigmoid junction, 

and anus

161: CANCER OF COLON, RECTUM, 

SMALL INTESTINE AND ANUS  

161

Z85.05 Personal history of malignant neoplasm of 

liver

320: CANCER OF LIVER   320

Z85.060 Personal history of malignant carcinoid 

tumor of small intestine

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.068 Personal history of other malignant 

neoplasm of small intestine

Informational Diagnoses Informational 

Diagnoses

Z85.07 Personal history of malignant neoplasm of 

pancreas

Informational Diagnoses Informational 

Diagnoses

Z85.09 Personal history of malignant neoplasm of 

other digestive organs

Informational Diagnoses Informational 

Diagnoses

Z85.110 Personal history of malignant carcinoid 

tumor of bronchus and lung

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.118 Personal history of other malignant 

neoplasm of bronchus and lung

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

267

Z85.12 Personal history of malignant neoplasm of 

trachea

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

267

Z85.20 Personal history of malignant neoplasm of 

unspecified respiratory organ

267: CANCER OF LUNG, BRONCHUS, 

PLEURA, TRACHEA, MEDIASTINUM AND 

OTHER RESPIRATORY ORGANS  

267

Z85.21 Personal history of malignant neoplasm of 

larynx

292: CANCER OF ORAL CAVITY, 

PHARYNX, NOSE AND LARYNX  

292

Z85.22 Personal history of malignant neoplasm of 

nasal cavities, middle ear, and accessory 

sinuses

292: CANCER OF ORAL CAVITY, 

PHARYNX, NOSE AND LARYNX  

292

Z85.230 Personal history of malignant carcinoid 

tumor of thymus

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595
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Z85.238 Personal history of other malignant 

neoplasm of thymus

Informational Diagnoses Informational 

Diagnoses

Z85.29 Personal history of malignant neoplasm of 

other respiratory and intrathoracic organs

Informational Diagnoses Informational 

Diagnoses

Z85.3 Personal history of malignant neoplasm of 

breast

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z85.40 Personal history of malignant neoplasm of 

unspecified female genital organ

Informational Diagnoses Informational 

Diagnoses

Z85.41 Personal history of malignant neoplasm of 

cervix uteri

137: CANCER OF CERVIX   137

Z85.42 Personal history of malignant neoplasm of 

other parts of uterus

213: CANCER OF UTERUS   213

Z85.43 Personal history of malignant neoplasm of 

ovary

243: CANCER OF OVARY   243

Z85.44 Personal history of malignant neoplasm of 

other female genital organs

Informational Diagnoses Informational 

Diagnoses

Z85.45 Personal history of malignant neoplasm of 

unspecified male genital organ

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

263

Z85.46 Personal history of malignant neoplasm of 

prostate

334: CANCER OF PROSTATE GLAND   334

Z85.47 Personal history of malignant neoplasm of 

testis

116: CANCER OF TESTIS   116

Z85.48 Personal history of malignant neoplasm of 

epididymis

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

263

Z85.49 Personal history of malignant neoplasm of 

other male genital organs

263: CANCER OF PENIS AND OTHER 

MALE GENITAL ORGANS  

263

Z85.50 Personal history of malignant neoplasm of 

unspecified urinary tract organ

219: CANCER OF KIDNEY AND OTHER 

URINARY ORGANS   

219

Z85.51 Personal history of malignant neoplasm of 

bladder

275: CANCER OF BLADDER AND URETER   275

Z85.520 Personal history of malignant carcinoid 

tumor of kidney

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.528 Personal history of other malignant 

neoplasm of kidney

219: CANCER OF KIDNEY AND OTHER 

URINARY ORGANS   

219

Z85.53 Personal history of malignant neoplasm of 

renal pelvis

219: CANCER OF KIDNEY AND OTHER 

URINARY ORGANS   

219

Z85.54 Personal history of malignant neoplasm of 

ureter

Informational Diagnoses Informational 

Diagnoses

219 Informational 

Diagnoses
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Z85.59 Personal history of malignant neoplasm of 

other urinary tract organ

219: CANCER OF KIDNEY AND OTHER 

URINARY ORGANS   

219

Z85.6 Personal history of leukemia Informational Diagnoses Informational 

Diagnoses

Z85.71 Personal history of Hodgkin lymphoma 120: HODGKIN'S DISEASE   

139: HODGKIN'S DISEASE   

120,139

Z85.72 Personal history of non-Hodgkin 

lymphomas

Informational Diagnoses Informational 

Diagnoses

Z85.79 Personal history of other malignant 

neoplasms of lymphoid, hematopoietic and 

related tissues

Informational Diagnoses Informational 

Diagnoses

Z85.810 Personal history of malignant neoplasm of 

tongue

292: CANCER OF ORAL CAVITY, 

PHARYNX, NOSE AND LARYNX  

292

Z85.818 Personal history of malignant neoplasm of 

other sites of lip, oral cavity, and pharynx

292: CANCER OF ORAL CAVITY, 

PHARYNX, NOSE AND LARYNX  

292

Z85.819 Personal history of malignant neoplasm of 

unspecified site of lip, oral cavity, and 

pharynx

292: CANCER OF ORAL CAVITY, 

PHARYNX, NOSE AND LARYNX  

292

Z85.820 Personal history of malignant melanoma of 

skin

234: MALIGNANT MELANOMA OF SKIN   234

Z85.821 Personal history of Merkel cell carcinoma 595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

Z85.828 Personal history of other malignant 

neoplasm of skin

280: CANCER OF SKIN, EXCLUDING 

MALIGNANT MELANOMA  

280

Z85.830 Personal history of malignant neoplasm of 

bone

205: CANCER OF BONES   205

Z85.831 Personal history of malignant neoplasm of 

soft tissue

Informational Diagnoses Informational 

Diagnoses

Z85.840 Personal history of malignant neoplasm of 

eye

117: CANCER OF EYE AND ORBIT   117

Z85.841 Personal history of malignant neoplasm of 

brain

299: CANCER OF BRAIN AND NERVOUS 

SYSTEM   

299

Z85.848 Personal history of malignant neoplasm of 

other parts of nervous tissue

299: CANCER OF BRAIN AND NERVOUS 

SYSTEM   

299

Z85.850 Personal history of malignant neoplasm of 

thyroid

215: CANCER OF THYROID   215

Z85.858 Personal history of malignant neoplasm of 

other endocrine glands

595: SECONDARY AND ILL-DEFINED 

MALIGNANT NEOPLASMS   

595

60



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z85.89 Personal history of malignant neoplasm of 

other organs and systems

Informational Diagnoses Informational 

Diagnoses

Z85.9 Personal history of malignant neoplasm, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z86.000 Personal history of in-situ neoplasm of 

breast

Informational Diagnoses Informational 

Diagnoses

Z86.001 Personal history of in-situ neoplasm of 

cervix uteri

Informational Diagnoses Informational 

Diagnoses

Z86.008 Personal history of in-situ neoplasm of 

other site

Informational Diagnoses Informational 

Diagnoses

Z86.010 Personal history of colonic polyps 170: ANAL, RECTAL AND COLONIC 

POLYPS   

170

Z86.011 Personal history of benign neoplasm of the 

brain

130: BENIGN NEOPLASM OF THE BRAIN 

AND SPINAL CORD

130

Z86.012 Personal history of benign carcinoid tumor Informational Diagnoses Informational 

Diagnoses

Z86.018 Personal history of other benign neoplasm Informational Diagnoses Informational 

Diagnoses

Z86.03 Personal history of neoplasm of uncertain 

behavior

Informational Diagnoses Informational 

Diagnoses

Z86.11 Personal history of tuberculosis Informational Diagnoses Informational 

Diagnoses

Z86.12 Personal history of poliomyelitis 655: INFECTIOUS DISEASES WITH NO OR 

MINIMALLY EFFECTIVE TREATMENTS OR 

NO TREATMENT NECESSARY  

655 informational 

diagnoses

655

Z86.13 Personal history of malaria Informational Diagnoses Informational 

Diagnoses

Z86.14 Personal history of Methicillin resistant 

Staphylococcus aureus infection

Informational Diagnoses Informational 

Diagnoses

Z86.19 Personal history of other infectious and 

parasitic diseases

Informational Diagnoses Informational 

Diagnoses

Z86.2 Personal history of diseases of the blood 

and blood-forming organs and certain 

disorders involving the immune mechanism

Informational Diagnoses Informational 

Diagnoses

Z86.31 Personal history of diabetic foot ulcer Informational Diagnoses Informational 

Diagnoses

169

Z86.32 Personal history of gestational diabetes Informational Diagnoses Informational 

Diagnoses

1

Z86.39 Personal history of other endocrine, 

nutritional and metabolic disease

Informational Diagnoses Informational 

Diagnoses

Z86.51 Personal history of combat and operational 

stress reaction

Informational Diagnoses Informational 

Diagnoses

Z86.59 Personal history of other mental and 

behavioral disorders

Informational Diagnoses Informational 

Diagnoses
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Z87.728 Personal history of other specified 

(corrected) congenital malformations of 

nervous system and sense organs

Informational Diagnoses Informational 

Diagnoses

Z87.730 Personal history of (corrected) cleft lip and 

palate

Informational Diagnoses Informational 

Diagnoses

Z87.738 Personal history of other specified 

(corrected) congenital malformations of 

digestive system

Informational Diagnoses Informational 

Diagnoses

Z87.74 Personal history of (corrected) congenital 

malformations of heart and circulatory 

system

Informational Diagnoses Informational 

Diagnoses

Z87.75 Personal history of (corrected) congenital 

malformations of respiratory system

Informational Diagnoses Informational 

Diagnoses

Z87.76 Personal history of (corrected) congenital 

malformations of integument, limbs and 

musculoskeletal system

Informational Diagnoses Informational 

Diagnoses

Z87.790 Personal history of (corrected) congenital 

malformations of face and neck

Informational Diagnoses Informational 

Diagnoses

Z87.798 Personal history of other (corrected) 

congenital malformations

Informational Diagnoses Informational 

Diagnoses

Z87.81 Personal history of (healed) traumatic 

fracture

Informational Diagnoses Informational 

Diagnoses

Z87.820 Personal history of traumatic brain injury Informational Diagnoses                                                              

382 DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

Informational 

Diagnoses

382 Informational 

Diagnoses

Z87.821 Personal history of retained foreign body 

fully removed

Informational Diagnoses Informational 

Diagnoses

Z87.828 Personal history of other (healed) physical 

injury and trauma

Informational Diagnoses Informational 

Diagnoses

Z87.890 Personal history of sex reassignment 317: GENDER DYSPHORIA 317

Z87.891 Personal history of nicotine dependence Informational Diagnoses Informational 

Diagnoses

Z87.892 Personal history of anaphylaxis Informational Diagnoses Informational 

Diagnoses

Z87.898 Personal history of other specified 

conditions

Informational Diagnoses Informational 

Diagnoses

Z88.0 Allergy status to penicillin Informational Diagnoses Informational 

Diagnoses

Z88.1 Allergy status to other antibiotic agents 

status

Informational Diagnoses Informational 

Diagnoses

62



Appendix E

Z Code Placement 

Line: All Lines Recommendations
Current and Recommended Lines w/ 

description Current 

Lines

Z88.2 Allergy status to sulfonamides status Informational Diagnoses Informational 

Diagnoses

Z88.3 Allergy status to other anti-infective agents 

status

Informational Diagnoses Informational 

Diagnoses

Z88.4 Allergy status to anesthetic agent status Informational Diagnoses Informational 

Diagnoses

Z88.5 Allergy status to narcotic agent status Informational Diagnoses Informational 

Diagnoses

Z88.6 Allergy status to analgesic agent status Informational Diagnoses Informational 

Diagnoses

Z88.7 Allergy status to serum and vaccine status Informational Diagnoses Informational 

Diagnoses

Z88.8 Allergy status to other drugs, medicaments 

and biological substances status

Informational Diagnoses Informational 

Diagnoses

Z88.9 Allergy status to unspecified drugs, 

medicaments and biological substances 

status

Informational Diagnoses Informational 

Diagnoses

Z89.011 Acquired absence of right thumb 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.012 Acquired absence of left thumb 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.019 Acquired absence of unspecified thumb 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.021 Acquired absence of right finger(s) 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.022 Acquired absence of left finger(s) 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.029 Acquired absence of unspecified finger(s) 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.111 Acquired absence of right hand 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.112 Acquired absence of left hand 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.119 Acquired absence of unspecified hand 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.121 Acquired absence of right wrist 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.122 Acquired absence of left wrist 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.129 Acquired absence of unspecified wrist 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.201 Acquired absence of right upper limb, 

unspecified level

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.202 Acquired absence of left upper limb, 

unspecified level

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.209 Acquired absence of unspecified upper 

limb, unspecified level

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.211 Acquired absence of right upper limb below 

elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.212 Acquired absence of left upper limb below 

elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.219 Acquired absence of unspecified upper 

limb below elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.221 Acquired absence of right upper limb above 

elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.222 Acquired absence of left upper limb above 

elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.229 Acquired absence of unspecified upper 

limb above elbow

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.231 Acquired absence of right shoulder 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.232 Acquired absence of left shoulder 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.239 Acquired absence of unspecified shoulder 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.411 Acquired absence of right great toe 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.412 Acquired absence of left great toe 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.419 Acquired absence of unspecified great toe 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.421 Acquired absence of other right toe(s) 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.422 Acquired absence of other left toe(s) 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.429 Acquired absence of other toe(s), 

unspecified side

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.431 Acquired absence of right foot 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.432 Acquired absence of left foot 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.439 Acquired absence of unspecified foot 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.441 Acquired absence of right ankle 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.442 Acquired absence of left ankle 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.449 Acquired absence of unspecified ankle 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.511 Acquired absence of right leg below knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.512 Acquired absence of left leg below knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.519 Acquired absence of unspecified leg below 

knee

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.521 Acquired absence of right knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.522 Acquired absence of left knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.529 Acquired absence of unspecified knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.611 Acquired absence of right leg above knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.612 Acquired absence of left leg above knee 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.619 Acquired absence of unspecified leg above 

knee

382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.621 Acquired absence of right hip joint 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382
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Z89.622 Acquired absence of left hip joint 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.629 Acquired absence of unspecified hip joint 382: DYSFUNCTION RESULTING IN LOSS 

OF ABILITY TO MAXIMIZE LEVEL OF 

INDEPENDENCE IN SELF- DIRECTED 

CARE CAUSED BY CHRONIC CONDITIONS 

THAT CAUSE NEUROLOGICAL 

DYSFUNCTION 

382

Z89.9 Acquired absence of limb, unspecified Informational Diagnoses Informational 

Diagnoses

382 Informational 

Diagnoses

Z90.01 Acquired absence of eye Informational Diagnoses Informational 

Diagnoses

382 Informational 

Diagnoses

Z90.02 Acquired absence of larynx Informational Diagnoses                                                                

350 NEUROLOGICAL DYSFUNCTION IN 

COMMUNICATION CAUSED BY CHRONIC 

CONDITIONS  

Informational 

Diagnoses

350 Informational 

Diagnoses

Z90.09 Acquired absence of other part of head and 

neck

Informational Diagnoses Informational 

Diagnoses

Z90.10 Acquired absence of unspecified breast and 

nipple

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z90.11 Acquired absence of right breast and nipple 195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z90.12 Acquired absence of left breast and nipple 195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z90.13 Acquired absence of bilateral breasts and 

nipples

195: CANCER OF BREAST; AT HIGH RISK 

OF BREAST CANCER

195

Z90.2 Acquired absence of lung [part of] Informational Diagnoses Informational 

Diagnoses

Z90.3 Acquired absence of stomach [part of] Informational Diagnoses Informational 

Diagnoses

Z90.410 Acquired total absence of pancreas Informational Diagnoses Informational 

Diagnoses

Z90.411 Acquired partial absence of pancreas Informational Diagnoses Informational 

Diagnoses

Z90.49 Acquired absence of other specified parts 

of digestive tract

Informational Diagnoses Informational 

Diagnoses
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Z90.5 Acquired absence of kidney Informational Diagnoses Informational 

Diagnoses

Z90.6 Acquired absence of other parts of urinary 

tract

Informational Diagnoses Informational 

Diagnoses

Z90.710 Acquired absence of both cervix and uterus Informational Diagnoses Informational 

Diagnoses

Z90.711 Acquired absence of uterus with remaining 

cervical stump

Informational Diagnoses Informational 

Diagnoses

Z90.712 Acquired absence of cervix with remaining 

uterus

Informational Diagnoses Informational 

Diagnoses

Z90.721 Acquired absence of ovaries, unilateral Informational Diagnoses Informational 

Diagnoses

Z90.722 Acquired absence of ovaries, bilateral Informational Diagnoses Informational 

Diagnoses

Z90.79 Acquired absence of other genital organ(s) Informational Diagnoses Informational 

Diagnoses

Z90.81 Acquired absence of spleen Informational Diagnoses Informational 

Diagnoses

Z90.89 Acquired absence of other organs Informational Diagnoses Informational 

Diagnoses

Z91.010 Allergy to peanuts Informational Diagnoses Informational 

Diagnoses

Z91.011 Allergy to milk products Informational Diagnoses Informational 

Diagnoses

Z91.012 Allergy to eggs Informational Diagnoses Informational 

Diagnoses

Z91.013 Allergy to seafood Informational Diagnoses Informational 

Diagnoses

Z91.018 Allergy to other foods Informational Diagnoses Informational 

Diagnoses

Z91.02 Food additives allergy status Informational Diagnoses Informational 

Diagnoses

Z91.030 Bee allergy status Informational Diagnoses Informational 

Diagnoses

Z91.038 Other insect allergy status Informational Diagnoses Informational 

Diagnoses

Z91.040 Latex allergy status Informational Diagnoses Informational 

Diagnoses

Z91.041 Radiographic dye allergy status Informational Diagnoses Informational 

Diagnoses

Z91.048 Other nonmedicinal substance allergy 

status

Informational Diagnoses Informational 

Diagnoses

Z91.09 Other allergy status, other than to drugs 

and biological substances

Informational Diagnoses Informational 

Diagnoses

Z91.11 Patient's noncompliance with dietary 

regimen

Informational Diagnoses Informational 

Diagnoses
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Z91.120 Patient's intentional underdosing of 

medication regimen due to financial 

hardship

Informational Diagnoses Informational 

Diagnoses

Z91.128 Patient's intentional underdosing of 

medication regimen for other reason

Informational Diagnoses Informational 

Diagnoses

Z91.130 Patient's unintentional underdosing of 

medication regimen due to age-related 

debility

Informational Diagnoses Informational 

Diagnoses

Z91.138 Patient's unintentional underdosing of 

medication regimen for other reason

Informational Diagnoses Informational 

Diagnoses

Z91.14 Patient's other noncompliance with 

medication regimen

Informational Diagnoses Informational 

Diagnoses

Z91.15 Patient's noncompliance with renal dialysis Informational Diagnoses Informational 

Diagnoses

Z91.19 Patient's noncompliance with other medical 

treatment and regimen

Informational Diagnoses Informational 

Diagnoses

Z91.410 Personal history of adult physical and 

sexual abuse

Informational Diagnoses Informational 

Diagnoses

Z91.411 Personal history of adult psychological 

abuse

Informational Diagnoses Informational 

Diagnoses

Z91.412 Personal history of adult neglect Informational Diagnoses Informational 

Diagnoses

Z91.419 Personal history of unspecified adult abuse Informational Diagnoses Informational 

Diagnoses

Z91.49 Other personal history of psychological 

trauma, not elsewhere classified

Informational Diagnoses Informational 

Diagnoses

Z91.5 Personal history of self-harm Informational Diagnoses Informational 

Diagnoses

Z91.81 History of falling 3: PREVENTION SERVICES WITH 

EVIDENCE OF EFFECTIVENESS

3

Z91.82 Personal history of military deployment Informational Diagnoses Informational 

Diagnoses

Z91.83 Wandering in diseases classified elsewhere Informational Diagnoses Informational 

Diagnoses

Z91.89 Other specified personal risk factors, not 

elsewhere classified

Informational Diagnoses Informational 

Diagnoses

Z92.0 Personal history of contraception Informational Diagnoses Informational 

Diagnoses

Z92.21 Personal history of antineoplastic 

chemotherapy

Informational Diagnoses Informational 

Diagnoses

Z92.22 Personal history of monoclonal drug 

therapy

Informational Diagnoses Informational 

Diagnoses

Z92.23 Personal history of estrogen therapy Informational Diagnoses Informational 

Diagnoses

Z92.240 Personal history of inhaled steroid therapy Informational Diagnoses Informational 

Diagnoses
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Z92.241 Personal history of systemic steroid therapy Informational Diagnoses Informational 

Diagnoses

Z92.25 Personal history of immunosupression 

therapy

Informational Diagnoses Informational 

Diagnoses

Z92.29 Personal history of other drug therapy Informational Diagnoses Informational 

Diagnoses

Z92.3 Personal history of irradiation Informational Diagnoses Informational 

Diagnoses

Z92.81 Personal history of extracorporeal 

membrane oxygenation (ECMO)

Informational Diagnoses Informational 

Diagnoses

Z92.82 Status post administration of tPA (rtPA) in 

a different facility within the last 24 hours 

prior to admission to current facility

Informational Diagnoses Informational 

Diagnoses

Z92.83 Personal history of failed moderate sedation Informational Diagnoses Informational 

Diagnoses

Z92.89 Personal history of other medical treatment Informational Diagnoses Informational 

Diagnoses

Z93.0 Tracheostomy status Informational Diagnoses Informational 

Diagnoses

Z93.1 Gastrostomy status Informational Diagnoses Informational 

Diagnoses

Z93.2 Ileostomy status Informational Diagnoses Informational 

Diagnoses

Z93.3 Colostomy status Informational Diagnoses Informational 

Diagnoses

Z93.4 Other artificial openings of gastrointestinal 

tract status

Informational Diagnoses Informational 

Diagnoses

Z93.50 Unspecified cystostomy status Informational Diagnoses Informational 

Diagnoses

Z93.51 Cutaneous-vesicostomy status Informational Diagnoses Informational 

Diagnoses

Z93.52 Appendico-vesicostomy status Informational Diagnoses Informational 

Diagnoses

Z93.59 Other cystostomy status Informational Diagnoses Informational 

Diagnoses

Z93.6 Other artificial openings of urinary tract 

status

Informational Diagnoses Informational 

Diagnoses

Z93.8 Other artificial opening status Informational Diagnoses Informational 

Diagnoses

Z93.9 Artificial opening status, unspecified Informational Diagnoses Informational 

Diagnoses

Z94.0 Kidney transplant status Informational Diagnoses Informational 

Diagnoses

Z94.1 Heart transplant status Informational Diagnoses Informational 

Diagnoses

Z94.2 Lung transplant status Informational Diagnoses Informational 

Diagnoses
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Z94.3 Heart and lungs transplant status Informational Diagnoses Informational 

Diagnoses

Z94.4 Liver transplant status Informational Diagnoses Informational 

Diagnoses

Z94.5 Skin transplant status Informational Diagnoses Informational 

Diagnoses

Z94.6 Bone transplant status Informational Diagnoses Informational 

Diagnoses

Z94.7 Corneal transplant status Informational Diagnoses Informational 

Diagnoses

Z94.81 Bone marrow transplant status Informational Diagnoses Informational 

Diagnoses

Z94.82 Intestine transplant status Informational Diagnoses Informational 

Diagnoses

Z94.83 Pancreas transplant status Informational Diagnoses Informational 

Diagnoses

Z94.84 Stem cells transplant status Informational Diagnoses Informational 

Diagnoses

Z94.89 Other transplanted organ and tissue status Informational Diagnoses Informational 

Diagnoses

Z94.9 Transplanted organ and tissue status, 

unspecified

Informational Diagnoses Informational 

Diagnoses

Z95.0 Presence of cardiac pacemaker Informational Diagnoses Informational 

Diagnoses

Z95.1 Presence of aortocoronary bypass graft Informational Diagnoses Informational 

Diagnoses

Z95.2 Presence of prosthetic heart valve Informational Diagnoses Informational 

Diagnoses

Z95.3 Presence of xenogenic heart valve Informational Diagnoses Informational 

Diagnoses

Z95.4 Presence of other heart-valve replacement Informational Diagnoses Informational 

Diagnoses

Z95.5 Presence of coronary angioplasty implant 

and graft

Informational Diagnoses Informational 

Diagnoses

Z95.810 Presence of automatic (implantable) 

cardiac defibrillator

Informational Diagnoses Informational 

Diagnoses

Z95.811 Presence of heart assist device Informational Diagnoses Informational 

Diagnoses

Z95.812 Presence of fully implantable artificial heart Informational Diagnoses Informational 

Diagnoses

Z95.818 Presence of other cardiac implants and 

grafts

Informational Diagnoses Informational 

Diagnoses

Z95.820 Peripheral vascular angioplasty status with 

implants and grafts

Informational Diagnoses Informational 

Diagnoses

Z95.828 Presence of other vascular implants and 

grafts

Informational Diagnoses Informational 

Diagnoses

Z95.9 Presence of cardiac and vascular implant 

and graft, unspecified

Informational Diagnoses Informational 

Diagnoses
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Z96.0 Presence of urogenital implants Informational Diagnoses Informational 

Diagnoses

Z96.1 Presence of intraocular lens 301: CATARACT 301

Z96.20 Presence of otological and audiological 

implant, unspecified

Informational Diagnoses Informational 

Diagnoses

Z96.21 Cochlear implant status Informational Diagnoses Informational 

Diagnoses

Z96.22 Myringotomy tube(s) status Informational Diagnoses Informational 

Diagnoses

Z96.29 Presence of other otological and 

audiological implants

Informational Diagnoses Informational 

Diagnoses

Z96.3 Presence of artificial larynx Informational Diagnoses Informational 

Diagnoses

Z96.41 Presence of insulin pump (external) 

(internal)

Informational Diagnoses Informational 

Diagnoses

Z96.49 Presence of other endocrine implants Informational Diagnoses Informational 

Diagnoses

Z96.5 Presence of tooth-root and mandibular 

implants

Informational Diagnoses Informational 

Diagnoses

Z96.60 Presence of unspecified orthopedic joint 

implant

Informational Diagnoses Informational 

Diagnoses

Z96.611 Presence of right artificial shoulder joint Informational Diagnoses Informational 

Diagnoses

Z96.612 Presence of left artificial shoulder joint Informational Diagnoses Informational 

Diagnoses

Z96.619 Presence of unspecified artificial shoulder 

joint

Informational Diagnoses Informational 

Diagnoses

Z96.621 Presence of right artificial elbow joint Informational Diagnoses Informational 

Diagnoses

Z96.622 Presence of left artificial elbow joint Informational Diagnoses Informational 

Diagnoses

Z96.629 Presence of unspecified artificial elbow joint Informational Diagnoses Informational 

Diagnoses

Z96.631 Presence of right artificial wrist joint Informational Diagnoses Informational 

Diagnoses

Z96.632 Presence of left artificial wrist joint Informational Diagnoses Informational 

Diagnoses

Z96.639 Presence of unspecified artificial wrist joint Informational Diagnoses Informational 

Diagnoses

Z96.641 Presence of right artificial hip joint Informational Diagnoses Informational 

Diagnoses

Z96.642 Presence of left artificial hip joint Informational Diagnoses Informational 

Diagnoses

Z96.643 Presence of artificial hip joint, bilateral Informational Diagnoses Informational 

Diagnoses

Z96.649 Presence of unspecified artificial hip joint Informational Diagnoses Informational 

Diagnoses
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Z96.651 Presence of right artificial knee joint Informational Diagnoses Informational 

Diagnoses

Z96.652 Presence of left artificial knee joint Informational Diagnoses Informational 

Diagnoses

Z96.653 Presence of artificial knee joint, bilateral Informational Diagnoses Informational 

Diagnoses

Z96.659 Presence of unspecified artificial knee joint Informational Diagnoses Informational 

Diagnoses

Z96.661 Presence of right artificial ankle joint Informational Diagnoses Informational 

Diagnoses

Z96.662 Presence of left artificial ankle joint Informational Diagnoses Informational 

Diagnoses

Z96.669 Presence of unspecified artificial ankle joint Informational Diagnoses Informational 

Diagnoses

Z96.691 Finger-joint replacement of right hand Informational Diagnoses Informational 

Diagnoses

Z96.692 Finger-joint replacement of left hand Informational Diagnoses Informational 

Diagnoses

Z96.693 Finger-joint replacement, bilateral Informational Diagnoses Informational 

Diagnoses

Z96.698 Presence of other orthopedic joint implants Informational Diagnoses Informational 

Diagnoses

Z96.7 Presence of other bone and tendon 

implants

Informational Diagnoses Informational 

Diagnoses

Z96.81 Presence of artificial skin Informational Diagnoses Informational 

Diagnoses

Z96.89 Presence of other specified functional 

implants

Informational Diagnoses Informational 

Diagnoses

Z96.9 Presence of functional implant, unspecified Informational Diagnoses Informational 

Diagnoses

Z97.0 Presence of artificial eye Informational Diagnoses Informational 

Diagnoses

Z97.10 Presence of artificial limb (complete) 

(partial), unspecified

Informational Diagnoses Informational 

Diagnoses

Z97.11 Presence of artificial right arm (complete) 

(partial)

Informational Diagnoses Informational 

Diagnoses

Z97.12 Presence of artificial left arm (complete) 

(partial)

Informational Diagnoses Informational 

Diagnoses

Z97.13 Presence of artificial right leg (complete) 

(partial)

Informational Diagnoses Informational 

Diagnoses

Z97.14 Presence of artificial left leg (complete) 

(partial)

Informational Diagnoses Informational 

Diagnoses

Z97.15 Presence of artificial arms, bilateral 

(complete) (partial)

Informational Diagnoses Informational 

Diagnoses

Z97.16 Presence of artificial legs, bilateral 

(complete) (partial)

Informational Diagnoses Informational 

Diagnoses

Z97.2 Presence of dental prosthetic device 

(complete) (partial)

Informational Diagnoses Informational 

Diagnoses
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Z97.3 Presence of spectacles and contact lenses Informational Diagnoses Informational 

Diagnoses

Z97.4 Presence of external hearing-aid Informational Diagnoses Informational 

Diagnoses

Z97.5 Presence of (intrauterine) contraceptive 

device

Informational Diagnoses Informational 

Diagnoses

Z97.8 Presence of other specified devices Informational Diagnoses Informational 

Diagnoses

Z98.0 Intestinal bypass and anastomosis status Informational Diagnoses Informational 

Diagnoses

Z98.1 Arthrodesis status Informational Diagnoses Informational 

Diagnoses

Z98.2 Presence of cerebrospinal fluid drainage 

device

Informational Diagnoses Informational 

Diagnoses

Z98.3 Post therapeutic collapse of lung status Informational Diagnoses Informational 

Diagnoses

Z98.41 Cataract extraction status, right eye Informational Diagnoses Informational 

Diagnoses

Z98.42 Cataract extraction status, left eye Informational Diagnoses Informational 

Diagnoses

Z98.49 Cataract extraction status, unspecified eye Informational Diagnoses Informational 

Diagnoses

Z98.51 Tubal ligation status Informational Diagnoses Informational 

Diagnoses

Z98.52 Vasectomy status Informational Diagnoses Informational 

Diagnoses

Z98.61 Coronary angioplasty status Informational Diagnoses Informational 

Diagnoses

Z98.62 Peripheral vascular angioplasty status Informational Diagnoses Informational 

Diagnoses

Z98.810 Dental sealant status Informational Diagnoses Informational 

Diagnoses

Z98.811 Dental restoration status Informational Diagnoses Informational 

Diagnoses

Z98.818 Other dental procedure status Informational Diagnoses Informational 

Diagnoses

Z98.82 Breast implant status Informational Diagnoses Informational 

Diagnoses

Z98.83 Filtering (vitreous) bleb after glaucoma 

surgery status

Informational Diagnoses Informational 

Diagnoses

Z98.84 Bariatric surgery status Informational Diagnoses Informational 

Diagnoses

Z98.85 Transplanted organ removal status Informational Diagnoses Informational 

Diagnoses
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Staff Report 



November 2016 Errata 
 

1 
 

 
1) Line 88 DIABETES MELLITUS WITH END STAGE RENAL DISEASE Treatment SIMULTANEOUS 

PANCREAS/KIDNEY (SPK) TRANSPLANT, PANCREAS AFTER KIDNEY (PAK) TRANSPLANT has no 
diabetes ICD-10 codes. There is a coding specification for line 88: “SPK included for type 1 
diabetes mellitus with end stage renal disease (E10.2), PAK only included for other type 1 
diabetes mellitus with secondary diagnosis of Z94.0.” The following codes were added to line 88: 

a. E10.21 Type 1 diabetes mellitus with diabetic nephropathy 
b. E10.22 Type 1 diabetes mellitus with diabetic chronic kidney disease 
c. E10.29 Type 1 diabetes mellitus with other diabetic kidney complication 

2) Corrected line titles for lines 325 and 589  
a. Line 325 OBESITY (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95th PERCENTILE) AND 

OVERWEIGHT IN ADULTS (BMI >25) WITH   CARDIOVASCULAR RISK FACTORS 
b. Line 589 (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95th PERCENTILE) AND OVERWEIGHT IN 

ADULTS (BMI >25) WITH   CARDIOVASCULAR RISK FACTORS 
3) Some ICD-10 codes from the E10 code series (Type 1 diabetes mellitus) are missing from line 8 

TYPE 1 DIABETES MELLITUS, and some appear on line 30 TYPE 2 DIABETES MELLITUS.  
a. Remove all E10 codes appearing on line 30 TYPE 2 DIABETES MELLITUS.  Add all missing 

E10 codes to line 8 TYPE 1 DIABETES MELLITUS 

Code Code Description 

E10.3211 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy with macular edema, right eye 

E10.3212 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy with macular edema, left eye 

E10.3213 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy with macular edema, bilateral 

E10.3219 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy with macular edema, unspecified eye 

E10.3291 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy without macular edema, right eye 

E10.3292 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy without macular edema, left eye 

E10.3293 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy without macular edema, bilateral 

E10.3299 Type 1 diabetes mellitus with mild nonproliferative diabetic retinopathy without macular edema, unspecified eye 

E10.3311 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy with macular edema, right eye 

E10.3312 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy with macular edema, left eye 

E10.3313 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy with macular edema, bilateral 

E10.3319 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy with macular edema, unspecified 
eye 

E10.3391 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy without macular edema, right eye 

E10.3392 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy without macular edema, left eye 

E10.3393 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy without macular edema, bilateral 

E10.3399 Type 1 diabetes mellitus with moderate nonproliferative diabetic retinopathy without macular edema, unspecified 
eye 

E10.3411 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy with macular edema, right eye 

E10.3412 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy with macular edema, left eye 

E10.3413 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy with macular edema, bilateral 

E10.3419 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy with macular edema, unspecified eye 

E10.3491 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy without macular edema, right eye 

E10.3492 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy without macular edema, left eye 

E10.3493 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy without macular edema, bilateral 

E10.3499 Type 1 diabetes mellitus with severe nonproliferative diabetic retinopathy without macular edema, unspecified 
eye 

E10.3511 Type 1 diabetes mellitus with proliferative diabetic retinopathy with macular edema, right eye 
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Code Code Description 

E10.3512 Type 1 diabetes mellitus with proliferative diabetic retinopathy with macular edema, left eye 

E10.3513 Type 1 diabetes mellitus with proliferative diabetic retinopathy with macular edema, bilateral 

E10.3519 Type 1 diabetes mellitus with proliferative diabetic retinopathy with macular edema, unspecified eye 

E10.3521 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment involving the 
macula, right eye 

E10.3522 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment involving the 
macula, left eye 

E10.3523 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment involving the 
macula, bilateral 

E10.3529 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment involving the 
macula, unspecified eye 

E10.3531 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment not involving the 
macula, right eye 

E10.3532 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment not involving the 
macula, left eye 

E10.3533 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment not involving the 
macula, bilateral 

E10.3539 Type 1 diabetes mellitus with proliferative diabetic retinopathy with traction retinal detachment not involving the 
macula, unspecified eye 

E10.3541 Type 1 diabetes mellitus with proliferative diabetic retinopathy with combined traction retinal detachment and 
rhegmatogenous retinal detachment, right eye 

E10.3542 Type 1 diabetes mellitus with proliferative diabetic retinopathy with combined traction retinal detachment and 
rhegmatogenous retinal detachment, left eye 

E10.3543 Type 1 diabetes mellitus with proliferative diabetic retinopathy with combined traction retinal detachment and 
rhegmatogenous retinal detachment, bilateral 

E10.3549 Type 1 diabetes mellitus with proliferative diabetic retinopathy with combined traction retinal detachment and 
rhegmatogenous retinal detachment, unspecified eye 

E10.3551 Type 1 diabetes mellitus with stable proliferative diabetic retinopathy, right eye 

E10.3552 Type 1 diabetes mellitus with stable proliferative diabetic retinopathy, left eye 

E10.3553 Type 1 diabetes mellitus with stable proliferative diabetic retinopathy, bilateral 

E10.3559 Type 1 diabetes mellitus with stable proliferative diabetic retinopathy, unspecified eye 

E10.3591 Type 1 diabetes mellitus with proliferative diabetic retinopathy without macular edema, right eye 

E10.3592 Type 1 diabetes mellitus with proliferative diabetic retinopathy without macular edema, left eye 

E10.3593 Type 1 diabetes mellitus with proliferative diabetic retinopathy without macular edema, bilateral 

E10.3599 Type 1 diabetes mellitus with proliferative diabetic retinopathy without macular edema, unspecified eye 

E10.37X1 Type 1 diabetes mellitus with diabetic macular edema, resolved following treatment, right eye 

E10.37X2 Type 1 diabetes mellitus with diabetic macular edema, resolved following treatment, left eye 

E10.37X3 Type 1 diabetes mellitus with diabetic macular edema, resolved following treatment, bilateral 

E10.37X9 Type 1 diabetes mellitus with diabetic macular edema, resolved following treatment, unspecified eye 

 



Section 3.0  

GAP report 



2017 Genetic CPT Code Review 

 

1 
 

 

1) 81413 and 81414, Cardiac ion channelopathies genomic sequence analysis pane 

a. Definition: testing for genetic mutations which cause long or short QT syndrome, 

catecholaminergic polymorphic ventricular tachycardia and other causes of cardiac ion 

channel problems which cause repolarization issues.  These syndromes can result in 

arrhythmias and sudden death.  When a syndrome such as long or short QT syndrome is 

suspected, but cannot be confirmed by standard testing, then genetic testing may be 

beneficial in leading to treatment with beta blockers, cardiac defibrillators, or other 

therapy.  Negative testing should have a high negative predictive value, which would 

allow the avoidance of treatment.  

b. Major insurers are covering these tests for 1) asymptomatic patients with a known 

genetic familial mutation in a first degree relative or 2) patients with a clinical scenario 

suspicious for one of these mutations 

c. Hofman 2010 reports a significant number of otherwise asymptomatic patients with 

identified mutations are receiving treatment; therefore does appear to impact 

treatment plan 

d. GAP discussion: commonly used by genetics and cardiology, helpful for treating patients 

and for testing affected families. 

e. HERC staff recommendation: 

i. Add 81413 and 81414 to the Diagnostic Workup File 

 

2) 81422 Fetal chromosomal microdeletion(s) genomic sequence analysis of cell-free fetal DNA in 

maternal blood 

a. Definition: maternal blood test to screen for microdeletions.  Current national guidelines 

recommend that all pregnant women be offered screening for fetal aneuploidy; 

however, routine prenatal screening for microdeletion syndromes is not recommended 

by national organizations 

b. Private insurers are not covering this test 

c. GAP discussion: recommend reaching out to prenatal providers to check for possible 

utilization; either add with guideline limitations to the prenatal genetic testing guideline 

or do not add as premature.  Nutera representative testified: will send HERC staff 

literature and other materials in support of the use of this code 

d. Maternal Fetal Medicine specialists consulted and felt strongly against coverage—not 

recommended by ACOG, little evidence to support use. 

e. HERC staff recommendation: 

i. Place 81422 on the Services Recommended for Non-Coverage 

1. Investigational 

 

3) 81439 Inherited cardiomyopathy genomic sequence analysis panel 

a. Definition: testing for dilated cardiomyopathy.  Families may want asymptomatic 

members tested.  Several patented genetic tests exist 

b. This type of genetic testing is similar to 81413 and 81414 above, and discussed in the 

same literature.  Covered by most major insurers.  Appears to affect treatment 
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c. GAP discussion: commonly used by genetics and cardiology, helpful for treating patients 

and for testing affected families. 

d. HERC staff recommendation:  

i. Add 81439 to the Diagnostic Work Up File 



Updates to the Non-Prenatal Genetic Testing Guideline 

 

1 
 

 
Issue: The non-prenatal genetic testing guideline needs to have its references to NCCN guidelines 
updated. 
 
DIAGNOSTIC GUIDELINE D1, NON-PRENATAL GENETIC TESTING GUIDELINE 

A) Genetic tests are covered as diagnostic, unless they are listed below in section F1 as excluded or 
have other restrictions listed in this guideline. To be covered, initial screening (e.g. physical 
exam, medical history, family history, laboratory studies, imaging studies) must indicate that the 
chance of genetic abnormality is > 10% and results would do at least one of the following:  
1) Change treatment, 
2) Change health monitoring, 
3) Provide prognosis, or 
4) Provide information needed for genetic counseling for patient; or patient’s parents, siblings, 

or children 
B) Pretest and posttest genetic counseling is required for presymptomatic and predisposition 

genetic testing. Pretest and posttest genetic evaluation (which includes genetic counseling) is 
covered when provided by a suitable trained health professional with expertise and experience 
in genetics.  
1) “Suitably trained” is defined as board certified or active candidate status from the American 

Board of Medical Genetics, American Board of Genetic Counseling, or Genetic Nursing 
Credentialing Commission. 

C) A more expensive genetic test (generally one with a wider scope or more detailed testing) is not 
covered if a cheaper (smaller scope) test is available and has, in this clinical context, a 
substantially similar sensitivity. For example, do not cover CFTR gene sequencing as the first test 
in a person of Northern European Caucasian ancestry because the gene panels are less 
expensive and provide substantially similar sensitivity in that context. 

D) Related to genetic testing for patients with breast/ovarian and colon/endometrial cancer or 
other related cancers suspected to be hereditary, or patients at increased risk to due to family 
history. 
1) Services are provided according to the Comprehensive Cancer Network Guidelines. 

a) Lynch syndrome (hereditary colorectal, endometrial and other cancers associated with 
Lynch syndrome) services (CPT 81288, 81292-81300, 81317-81319, 81435, 81436) and 
familial adenomatous polyposis (FAP) services (CPT 81201-81203) should be provided as 
defined by the NCCN Clinical Practice Guidelines in Oncology. Genetic/Familial High-Risk 
Assessment: Colorectal V2.2016 (9/26/16) V.1.2015 (5/4/15). www.nccn.org. 

b) Breast and ovarian cancer syndrome genetic testing services (CPT 81162, 81211-81217) 
for women without a personal history of breast, ovarian and other associated cancers 
should be provided to high risk women as defined by the US Preventive Services Task 
Force or according to the NCCN Clinical Practice Guidelines in Oncology: 
Genetic/Familial High-Risk Assessment: Breast and ovarian. V1.2017 (9/19/16). V2.2015 
(6/25/15). www.nccn.org.  

c) Breast and ovarian cancer syndrome genetic testing services (CPT 81162, 81211-81217) 
for women with a personal history of breast, ovarian, and other associated cancers and 
for men with breast cancer should be provided according to the NCCN Clinical Practice 
Guidelines in Oncology. Genetic/Familial High-Risk Assessment: Breast and Ovarian. 
V1.2017 (9/19/16). V2.2015 (6/25/15). www.nccn.org. 

http://www.nccn.org/
http://www.nccn.org/
http://www.nccn.org/
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d) PTEN (Cowden syndrome) services (CPT 81321-81323) should be provided as defined by 
the NCCN Clinical Practice Guidelines in Oncology. Colorectal Screening. V2.2016 
(9/26/16) V.1.2015 (5/4/15). www.nccn.org. 

2) Genetic counseling should precede genetic testing for hereditary cancer whenever possible. 
a) Pre and post-test genetic counseling should be covered when provided by a suitable 

trained health professional with expertise and experience in cancer genetics. Genetic 
counseling is recommended for cancer survivors when test results would affect cancer 
screening. 
i)  “Suitably trained” is defined as board certified or active candidate status from the 

American Board of Medical Genetics, American Board of Genetic Counseling, or 
Genetic Nursing Credentialing Commission. 

b) If timely pre-test genetic counseling is not possible for time-sensitive cases, appropriate 
genetic testing accompanied by pre- and post- test informed consent and post-test 
disclosure performed by a board-certified physician with experience in cancer genetics 
should be covered. 
i) Post-test genetic counseling should be performed as soon as is practical. 

3) If the mutation in the family is known, only the test for that mutation is covered. For 
example, if a mutation for BRCA 1 has been identified in a family, a single site mutation 
analysis for that mutation is covered (CPT 81215), while a full sequence BRCA 1 and 2 (CPT 
81211) analyses is not. There is one exception, for individuals of Ashkenazi Jewish ancestry 
with a known mutation in the family, the panel for Ashkenazi Jewish BRCA mutations is 
covered (CPT 81212). 

4) Costs for rush genetic testing for hereditary breast/ovarian and colon/endometrial cancer is 
not covered.  

E) Related to diagnostic evaluation of individuals with intellectual disability (defined as a full scale 
or verbal IQ < 70 in an individual > age 5), developmental delay (defined as a cognitive index <70 
on a standardized test appropriate for children < 5 years of age), Autism Spectrum Disorder, or 
multiple congenital anomalies:  
1) CPT 81228, Cytogenomic constitutional microarray analysis for copy number variants for 

chromosomal abnormalities: Cover for diagnostic evaluation of individuals with intellectual 
disability/developmental delay; multiple congenital anomalies; or, Autism Spectrum 
Disorder accompanied by at least one of the following: dysmorphic features including macro 
or microcephaly, congenital anomalies, or intellectual disability/developmental delay in 
addition to those required to diagnose Autism Spectrum Disorder. 

2) CPT 81229, Cytogenomic constitutional microarray analysis for copy number variants for 
chromosomal abnormalities; plus cytogenetic constitutional microarray analysis for single 
nucleotide polymorphism (SNP) variants for chromosomal abnormalities: Cover for 
diagnostic evaluation of individuals with intellectual disability/developmental delay; 
multiple congenital anomalies; or, Autism Spectrum Disorder accompanied by at least one 
of the following: dysmorphic features including macro or microcephaly, congenital 
anomalies, or intellectual disability/developmental delay in addition to those required to 
diagnose Autism Spectrum Disorder; only if (a) consanguinity and recessive disease is 
suspected, or (b) uniparental disomy is suspected, or (c) another mechanism is suspected 
that is not detected by the copy number variant test alone. 

3) CPT 81243, 81244, Fragile X genetic testing is covered for individuals with intellectual 
disability/developmental delay. Although the yield of Fragile X is 3.5-10%, this is included 
because of additional reproductive implications.  

http://www.nccn.org/
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4) A visit with the appropriate specialist (often genetics, developmental pediatrics, or child 
neurology), including physical exam, medical history, and family history is covered. Physical 
exam, medical history, and family history by the appropriate specialist, prior to any genetic 
testing is often the most cost-effective strategy and is encouraged.  

F) Related to other tests with specific CPT codes: 
1) The following tests are not covered: 

a) CPT 81225, CYP2C9 (cytochrome P450, family 2, subfamily C, polypeptide 9) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *5, *6) 

b) CPT 81226, CYP2D6 (cytochrome P450, family 2, subfamily D, polypeptide 6) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *4, *5, *6, *9, *10, *17, *19, 
*29, *35, *41, *1XN, *2XN, *4XN).  

c) CPT 81227, CYP2C9 (cytochrome P450, family 2, subfamily C, polypeptide 9) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *5, *6) 

d) CPT 81287, MGMT (O-6-methylguanine-DNA methyltransferase) (eg, glioblastoma 
multiforme), methylation analysis  

e) CPT 81291, MTHFR (5,10-methylenetetrahydrofolate reductase) (eg, hereditary 
hypercoagulability) gene analysis, common variants (eg, 677T, 1298C) 

f) CPT 81330, SMPD1(sphingomyelin phosphodiesterase 1, acid lysosomal) (eg, Niemann-
Pick disease, Type A) gene analysis, common variants (eg, R496L, L302P, fsP330) 

g) CPT 81350, UGT1A1 (UDP glucuronosyltransferase 1 family, polypeptide A1) (eg, 
irinotecan metabolism), gene analysis, common variants (eg, *28, *36, *37) 

h) CPT 81355, VKORC1 (vitamin K epoxide reductase complex, subunit 1) (eg, warfarin 
metabolism), gene analysis, common variants (eg, -1639/3673) 

i) CPT 81417, re-evaluation of whole exome sequencing 
j) CPT 81425-81427, Genome sequence analysis 
k) CPT 81470, 81471, X-linked intellectual disability (XLID) genomic sequence panels 
l) CPT 81504, Oncology (tissue of origin), microarray gene expression profiling of > 2000 

genes, utilizing formalin-fixed paraffin-embedded tissue, algorithm reported as tissue 
similarity scores 

2) The following tests are covered only if they meet the criteria in section A above AND the 
specified situations: 
a) CPT 81205, BCKDHB (branched-chain keto acid dehydrogenase E1, beta polypeptide) 

(eg, Maple syrup urine disease) gene analysis, common variants (eg, R183P, G278S, 
E422X): Cover only when the newborn screening test is abnormal and serum amino 
acids are normal 

b) Diagnostic testing for cystic fibrosis (CF) 
CFTR, cystic fibrosis transmembrane conductance regulator tests. CPT 81220, 81222, 
81223: For infants with a positive newborn screen for cystic fibrosis or who are 
symptomatic for cystic fibrosis, or for clients that have previously been diagnosed 
with cystic fibrosis but have not had genetic testing, CFTR gene analysis of a panel 
containing at least the mutations recommended by the American College of Medical 
Genetics* (CPT 81220) is covered. If two mutations are not identified, CFTR full gene 
sequencing (CPT 
81223) is covered. If two mutations are still not identified, duplication/deletion 
testing (CPT 81222) is covered. These tests may be ordered as reflex testing on the 
same specimen. 

c) Carrier testing for cystic fibrosis 
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i) CFTR gene analysis of a panel containing at least the mutations recommended by 
the American College of Medical Genetics* (CPT 81220) is covered once in a 
lifetime. 

d) CPT 81224, CFTR (cystic fibrosis transmembrane conductance regulator) (eg. cystic 
fibrosis) gene analysis; introm 8 poly-T analysis (eg. male infertility): Covered only after 
genetic counseling. 

e) CPT 81240. F2 (prothrombin, coagulation factor II) (eg, hereditary hypercoagulability) 
gene analysis, 20210G>A variant: Factor 2 20210G>A testing should not be covered for 
adults with idiopathic venous thromoboembolism; for asymptomatic family members of 
patients with venous thromboembolism and a Factor V Leiden or Prothrombin 
20210G>A mutation; or for determining the etiology of recurrent fetal loss or placental 
abruption. 

f) CPT 81241. F5 (coagulation Factor V) (eg, hereditary hypercoagulability) gene analysis, 
Leiden variant: Factor V Leiden testing should not be covered for: adults with idiopathic 
venous thromoboembolism; for asymptomatic family members of patients with venous 
thromboembolism and a Factor V Leiden or Prothrombin 20210G>A mutation; or for 
determining the etiology of recurrent fetal loss or placental abruption.  

g) CPT 81256, HFE (hemochromatosis) (eg, hereditary hemochromatosis) gene analysis, 
common variants (eg, C282Y, H63D): Covered for diagnostic testing of patients with 
elevated transferrin saturation or ferritin levels. Covered for predictive testing ONLY 
when a first degree family member has treatable iron overload from HFE. 

h) CPT 81221, SERPINA1 (serpin peptidase inhibitor, clade A, alpha-1 antiproteinase, 
antitrypsin, member 1) (eg, alpha-1-antitrypsin deficiency), gene analysis, common 
variants (eg, *S and *Z): The alpha-1-antitrypsin protein level should be the first line test 
for a suspected diagnosis of AAT deficiency in symptomatic individuals with unexplained 
liver disease or obstructive lung disease that is not asthma or in a middle age individual 
with unexplained dyspnea. Genetic testing of the anpha-1 phenotype test is appropriate 
if the protein test is abnormal or borderline. The genetic test is appropriate for siblings 
of people with AAT deficiency regardless of the AAT protein test results. 

i) CPT 81415-81416, exome testing: A genetic counseling/geneticist consultation is 
required prior to ordering test 

j) CPT 81430-81431, Hearing loss (eg, nonsyndromic hearing loss, Usher syndrome, 
Pendred syndrome); genomic sequence analysis panel: Testing for mutations in GJB2 
and GJB6 need to be done first and be negative in non-syndromic patients prior to panel 
testing. 

k) CPT 81440, 81460, 81465, mitochondrial genome testing: A genetic 
counseling/geneticist or metabolic consultation is required prior to ordering test. 

l) CPT 81412 Ashkenazi Jewish carrier testing panel: panel testing is only covered when 
the panel would replace and would be similar or lower cost than individual gene testing 
including CF carrier testing. 

 
* American College of Medical Genetics Standards and Guidelines for Clinical Genetics Laboratories. 
2008 Edition, Revised 3/2011 and found at 
https://www.acmg.net/StaticContent/SGs/CFTR%20Mutation%20Testing.pdf 

https://www.acmg.net/StaticContent/SGs/CFTR%20Mutation%20Testing.pdf
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Code Code Description Line(s) Involved Issue Recommendation(s) 

H2023 Supported employment, per 
15 minutes 

27 lines H2023 is on various lines on the 
Prioritized List.  The other 3 
supported employment HCPCS 

codes (H2024-H2026) are 
ancillary.  Supported 
employment is based on 
disability status, not underlying 
diagnosis, and ability to access 
this program is determined by 
extensive federal and state 
rules. 

Remove H2023 from all lines on 
the Prioritized List 
 
Advise HSD to place H2023 on the 
Ancillary List 

H2011 Crisis intervention service, 

per 15 minutes 
 Crisis intervention HCPCS codes 

are currently on the mental health 

lines. Advocates requested that 

H2011 be Diagnostic.  BHAP 

unanimously agreed. 

Remove H2011 from all lines on 
the Prioritized List 
 
Advise HSD to place H2011 on the 
Diagnostic Workup File 
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Question: Which mental health conditions should be paired with residential treatment? 
 
Question source: BHAP 
 
Issue: HSD requested that HCPCS H0018 (Behavioral health; short-term residential (non-hospital 
residential treatment program), without room and board, per diem) be added to line 66 SUBSTANCE-
INDUCED MOOD, ANXIETY, DELUSIONAL AND OBSESSIVE-COMPULSIVE DISORDERS to pair with F15.94 
(Other stimulant use, unspecified with stimulant-induced mood disorder). H00018 is currently on 
multiple mental health lines, including lines for mood disorders.  BHAP requested that HERC staff review 
previous work from the Mental Health and Chemical Dependency Subcommittee regarding placement of 
residential treatment and make placement/removal recommendations. 
 
In March, 2003, MHCD recommended: Do not pair residential treatment with lines 305 (Obsessive 
Compulsive Disorders), 513 (Somatization Disorders), 514 (Simple Phobia), 515 (Social Phobia), and 615 
(Factitious Disorders).  The following lines were recommended for residential treatment: 145 Anorexia 
nervosa, 146 reactive attachment disorders, 162 Schizophrenia, 163 Major depression, recurrent, 164 
bipolar disorders, 189 Major depression, mild/single episode, 190 other psychoses, 268 oppositional 
defiant disorder, 374 conduct disorder, child, 376 Bulimia nervosa, 390 paranoid disorder,  432 
Functional encopresis, 458 Eating disorder NOS, 459 Dissociative disorders, 460 Chronic Organic MH 
Disorders, 569 impulse disorders, 616 Hypochondriasis.  Short term only residential treatment was 
approved for 425 borderline personality, and 427 schizotypal personality. 
 
In regards to the specific question from HSD, the 2003 MHCD review did not recommend residential 
treatment for substance induced delirium or delusions, OCD, or anxiety.  
 
HERC staff/BHAP recommendations: 

1) Do not add HCPCS H0018 (Behavioral health; short-term residential (non-hospital residential 
treatment program) to line 66 SUBSTANCE-INDUCED MOOD, ANXIETY, DELUSIONAL AND 
OBSESSIVE-COMPULSIVE DISORDERS 

2) Remove HCPCS H0018 from lines – see table below 
a. 153 FEEDING AND EATING DISORDERS OF INFANCY OR CHILDHOOD 
b. 216 NON-SUBSTANCE-RELATED ADDICTIVE BEHAVIORAL DISORDERS 
c. 257 PSYCHOLOGICAL FACTORS AGGRAVATING PHYSICAL CONDITION (EG. ASTHMA, 

CHRONIC GI CONDITIONS, HYPERTENSION) 
d. 394 SEPARATION ANXIETY DISORDER 
e. 397 PANIC DISORDER; AGORAPHOBIA    
f. 419 OVERANXIOUS DISORDER; GENERALIZED ANXIETY DISORDER; ANXIETY DISORDER, 

UNSPECIFIED 
g. 442 STEREOTYPY/HABIT DISORDER AND SELF-ABUSIVE BEHAVIOR DUE TO 

NEUROLOGICAL DYSFUNCTION  
h. 466 OBSESSIVE-COMPULSIVE DISORDERS    
i. 554 SOMATIC SYMPTOMS AND RELATED DISORDERS 
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Line  Approved 2003 
Review 

HERC staff/BHAP 
recommendation 

Comments 

4 SUBSTANCE USE DISORDER Not reviewed   

7 MAJOR DEPRESSION, RECURRENT; MAJOR DEPRESSION, SINGLE 
EPISODE, SEVERE 

Yes   

26 SCHIZOPHRENIC DISORDERS Yes   

29 BIPOLAR DISORDERS Yes   

101 BORDERLINE PERSONALITY DISORDER    Short term only   

153 FEEDING AND EATING DISORDERS OF INFANCY OR CHILDHOOD Not reviewed Remove Line not on List in 2003 

177 POSTTRAUMATIC STRESS DISORDER    No   

206 CHRONIC ORGANIC MENTAL DISORDERS INCLUDING 
DEMENTIAS    

Yes   

208 DEPRESSION AND OTHER MOOD DISORDERS, MILD OR 
MODERATE    

Yes  Mild episode of major 
depression was yes, chronic 
depression was no 

216 NON-SUBSTANCE-RELATED ADDICTIVE BEHAVIORAL DISORDERS No Remove Gambling is only diagnosis on 
line 

257 PSYCHOLOGICAL FACTORS AGGRAVATING PHYSICAL CONDITION 
(EG. ASTHMA, CHRONIC GI CONDITIONS, HYPERTENSION) 

No Remove  

282 OTHER PSYCHOTIC DISORDERS    Yes   

287 ANOREXIA NERVOSA Yes   

386 BULIMIA NERVOSA AND UNSPECIFIED EATING DISORDERS Yes   

394 SEPARATION ANXIETY DISORDER No Remove  

397 PANIC DISORDER; AGORAPHOBIA    No Remove  

412 DISSOCIATIVE DISORDERS    Yes   

417 SCHIZOTYPAL PERSONALITY DISORDERS    Short term only   

419 OVERANXIOUS DISORDER; GENERALIZED ANXIETY DISORDER; 
ANXIETY DISORDER, UNSPECIFIED 

No Remove  

425 OPPOSITIONAL DEFIANT DISORDER    Yes   

442 STEREOTYPY/HABIT DISORDER AND SELF-ABUSIVE BEHAVIOR 
DUE TO NEUROLOGICAL DYSFUNCTION   

No Remove  
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454 REACTIVE ATTACHMENT DISORDER OF INFANCY OR EARLY 
CHILDHOOD   

Yes   

466 OBSESSIVE-COMPULSIVE DISORDERS    No Remove  

474 ENCOPRESIS NOT DUE TO A PHYSIOLOGICAL CONDITION Yes   

483 CONDUCT DISORDER, AGE 18 OR UNDER    Yes   

549 IMPULSE DISORDERS Yes   

554 SOMATIC SYMPTOMS AND RELATED DISORDERS No Remove  
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Question: How should Avoidant/Restrictive Food Intake Disorder be indicated on the Prioritized List? 
 
Question source: Chris Potter, on behalf of the Kartini Clinic 
 
Issue: Avoidant/Restrictive Food Intake Disorder is coded by ICD-10 F50.8 (Other eating disorder).  The 
2017 ICD-10 coding set has broken F50.8 down into F50.81 (Binge eating disorder) and F50.89 (Other 
specified eating disorder). For the ICD-10 conversion, BHAP placed F50.9 on line 386 BULIMIA NERVOSA 
AND UNSPECIFIED EATING DISORDERS with a coding specification: “ICD-10-CM F50.8 is included on this 
line only for binge eating disorder. All other diagnoses using this code (i.e. pica in adults) are included on 
line 664 PICA.”  Of note, PICA is now line 635 and F50.8 does not appear on line 635.  The ICD-9 code 
referred to by Mr. Potter, ICD-9 307.59 (Other disorders of eating) was on line 153 FEEDING AND 
EATING DISORDERS OF INFANCY OR CHILDHOOD.  307.59 included binge eating disorder, feeding 
disorder of infancy or early childhood, refusing food, psychogenic loss of appetite, and a variety of other 
subdiagnoses.  

 
From Mr. Potter: 

I am writing you on behalf of my Consulting Client, The Kartini Clinic, regarding an apparent gap 
is the ICD 10 code assignment for the Diagnosis of Avoidant/Restrictive Food Intake Disorder 
(ARFID).  This diagnosis was added during development of DSM-5.  The DSM-V code for 
Avoidant/Restrictive Food Intake Disorder is 307.59.  Unfortunately, this DSM code maps to ICD 
10 as F50.8 on Prioritized List Line 386 for “Bulimia Nervosa And Unspecified Eating 
Disorders.”  The caveat of this concern is written at the end of this Line, “ICD-10-CM F50.8 is 
included on this line only for binge eating disorder. All other diagnoses using this code (i.e. pica 
in adults) are included on Line 664, pica.”  Since ARFID is neither ‘Binge Eating Disorder,’ nor 
‘Pica,’ there is no place to enter ARFID as a legitimate Eating Disorder on ICD 10.   

 
This became a concern, and barrier to treatment, for an individual referred to Kartini Clinic, 
using the F50.8 ICD 10 code for ARFID.  The Prior Authorization was initially declined, and it took 
some effort to rectify the situation.  ARFID had been previously grouped, in DSM-IV with the 
diagnosis of FEEDING AND EATING DISORDERS OF INFANCY OR CHILDHOOD (Line 153).  Since 
ARFID is now a recognized diagnosis in DSM-5, I am asking that the committee consider adding it 
to the Prioritized List, or differentiating it from 'Pica' and 'Binge Eating Disorder.'   
 

HERC staff/BHAP recommendations: 
1) Add ICD-10 F50.89 (Other specified eating disorder) to line 153 FEEDING AND EATING 

DISORDERS OF INFANCY OR CHILDHOOD and line 635 PICA 
a. Keep on line 386 BULIMIA NERVOSA AND UNSPECIFIED EATING DISORDERS 
b. Add a coding specification to lines 153 and 635 as shown below 

i. “ICD-10 F50.89 is included on lines 153 for avoidant/restrictive food intake 
disorder and on line 386 for psychogenic loss of appetite.  ICD-10 F50.89 is 
included on line 635 for pica in adults and for all other diagnoses using this 
code.” 

2) Keep ICD-10 F50.81 (Binge eating disorder) on line 386 
3) Remove the coding specification from line 386 as it no longer pertains to that line 

a. “ICD-10-CM F50.8 is included on this line only for binge eating disorder. All other 
diagnoses using this code (i.e. pica in adults) are included on line 664 PICA.”   
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Code Code Description Line(s) Involved Issue Recommendation(s) 

29822  Arthroscopy, shoulder, 
surgical; debridement, limited 

157 PYOGENIC ARTHRITIS HSD requested addition of 29822 
to line 157 to pair with M0.09 
(Pyogenic arthritis, unspecified). 
The similar code 29823 (extensive 
debridement) is on line 157 
 

Add 29822 to line 157 

29821 Arthroscopy, shoulder, surgical; 
synovectomy, complete 

406 BENIGN CONDITIONS OF 
BONE AND JOINTS AT HIGH RISK 
FOR COMPLICATIONS 

M12.211 (Villonodular synovitis 
(pigmented), right shoulder) is on 
406, 561.  29821 is on 157, 361, 
423. Synovectomy is the standard 
treatment for this condition. 
 

Add 29821 to line 406 

B69.0 Cysticercosis of central nervous 
system 

338 BENIGN CEREBRAL CYSTS    HSD requested that B69.0 pair 
with CPT 61516 (Craniectomy, 
trephination, bone flap 
craniotomy; for excision or 
fenestration of cyst, 
supratentorial) which is on line 
338.  B69.0 is currently on line 329 
CYSTICERCOSIS, OTHER CESTODE 
INFECTION, TRICHINOSIS 
 

Add B69.0 to line 338 

37212  Transcatheter therapy, venous 
infusion for thrombolysis, any 
method, including radiological 
supervision and interpretation, 
initial treatment day 

51 DEEP ABSCESSES, INCLUDING 
APPENDICITIS AND PERIORBITAL 
ABSCESS 

HSD has requested that G08 
(Intracranial and intraspinal 
phlebitis and thrombophlebitis) 
pair with CPT 37212.  G08 
currently is on line 51, which is 
where the ICD-9 equivalent was 
also located.  37212 is on lines 
83,285 which do not have other 
appropriate intracranial CPTs. 
 

Add 37212 to line 51 
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Code Code Description Line(s) Involved Issue Recommendation(s) 

38747 
 

Abdominal lymphadenectomy, 
regional, including celiac, 
gastric, portal, peripancreatic, 
with or without para-aortic and 
vena caval nodes  

321 CANCER OF PANCREAS HSD requested that 38747 pair 
with C25.0 (Malignant neoplasm 
of head of pancreas).  38747 is 
currently on lines 220,234,427,574 

Add 38747 to line 321 

15100 Split-thickness autograft, trunk, 
arms, legs; first 100 sq cm or 
less, or 1% of body area of 
infants and children 

205 CANCER OF BONES HSD requested that 15100 pair 
with C41.1 (Malignant neoplasm 
of mandible).  15100 is currently 
on 16 lines  

Add 15100 to line 205 

67917 
 

Repair of ectropion; extensive 
(eg, tarsal strip operations) 

280 CANCER OF SKIN, EXCLUDING 
MALIGNANT MELANOMA 

HSD requested that 67917 pair 
with C44.122 (Squamous cell 
carcinoma of skin of right eyelid, 
including canthus). 67917 is 
currently on lines 475,489,499. 

Add 67917 to line 280 

21230 
 
 
21235 
 

Graft; rib cartilage, 
autogenous, to face, chin, nose 
or ear  
Graft; ear cartilage, 
autogenous, to nose or ear 
(includes obtaining graft) 

280 CANCER OF SKIN, EXCLUDING 
MALIGNANT MELANOMA 

HSD requested that 21235 pair 
with C44.321 (Squamous cell 
carcinoma of skin of nose). 21235 
is on lines 207,380,647.  21230 is 
appropriate to pair as well 

Add 21230 and 21235 to line 280 

77293 Respiratory motion 
management simulation 

321 CANCER OF PANCREAS HSD requested that 77293 pair 
with C25.0 (Malignant neoplasm 
of head of pancreas). 77293 is on 
30+ lines 
 

Add 77293 to line 321 

43266 Esophagogastroduodenoscopy, 
flexible, transoral; with 
placement of endoscopic stent 
(includes pre- and post-dilation 
and guide wire passage, when 
performed) 
 

220 CANCER OF STOMACH HSD requested that 43266 pair 
with C16.4 (Malignant neoplasm 
of pylorus). 43266 is on lines 
319,383,595,642 

Add 43266 to line 220 
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Code Code Description Line(s) Involved Issue Recommendation(s) 

31600 Tracheostomy, planned 205 CANCER OF BONES HSD requested that 31600 pair 
with C41.1 (Malignant neoplasm 
of mandible).  31600 is currently 
on 18 lines 

Add 31600 to line 205 

38720  
 
38724 

Cervical lymphadenectomy 
(complete)  
Cervical lymphadenectomy 
(modified radical neck 
dissection) 

205 CANCER OF BONES HSD requested that 38724 pair 
with C41.1 (Malignant neoplasm 
of mandible).  38724 is currently 
on lines 215, 234, 280, 292, 319, 
427, 574,595.  38724 is also 
appropriate. 
 

Add 38720 and 38724 to line 205 

38760 Inguinofemoral 
lymphadenectomy, superficial, 
including Cloquet's node 

291 CANCER OF VAGINA, VULVA, 
AND OTHER FEMALE GENITAL 
ORGANS 

HSD requested that 38760 pair 
with C51.9 (Malignant neoplasm 
of vulva, unspecified). 38760 is on 
lines 234, 242, 280, 402, 403, 427, 
574. CPT 37862 and 37864 
(Limited lymphadenectomy for 
staging) is on line 291.  Standard 

treatment is radical vulvectomy 

plus unilateral or bilateral 

lymphadenectomy. 
 

Add 38760 to line 291 

77789 Surface application of low dose 
rate radionuclide source 

117 CANCER OF EYE AND ORBIT    HSD requested that 77789 pair 
with C69.31 (Malignant neoplasm 
of right choroid). Line 117 has 
generally all of the other radiation 
therapy codes.  77789 is on most 
radiation therapy lines.  
Brachytherapy appears to be 
standard treatment for choroid 
malignancies. 
 

Add 77789 to line 117 
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Code Code Description Line(s) Involved Issue Recommendation(s) 

49203-
49205 

Excision or destruction, open, 
intra-abdominal tumors, cysts 
or endometriomas, 1 or more 
peritoneal, mesenteric, or 
retroperitoneal primary or 
secondary tumors; 

219 CANCER OF KIDNEY AND 
OTHER URINARY ORGANS 

HSD requested that 49404 pair 
with C62.11 (Malignant neoplasm 
of descended right testis) and 
C64.2 (Malignant neoplasm of left 
kidney, except renal pelvis).  For 
testicular cancer, this is generally 
codes as a lymphadenectomy.  
Other abdominal organ 
malignancies (stomach, colon, 
etc.) have this codes series paired. 

Add 49203-49205 to line 219 

78816 Positron emission tomography 
(PET) with concurrently 
acquired computed 
tomography (CT) for 
attenuation correction and 
anatomical localization 
imaging; whole body 

117 CANCER OF EYE AND ORBIT HSD requested that 78816 pair 
with C69.3 (Malignant neoplasm 
of choroid).  This ICD-10 code 
includes choroid melanoma (the 
most common choroid 
malignancy).  GN19 specifies that 
PET scans are covered for initial 
staging of melanoma. 

Add 78816 to line 117 
 
Add Line 117 to GN19 PET SCAN 
GUIDELINES 

21210 Graft, bone; nasal, maxillary or 
malar areas (includes obtaining 
graft) 

305 CLEFT PALATE AND/OR CLEFT 
LIP   

HSD requested pairing of 21210 
with cleft palate. 21210 is 
currently on lines 207, 233, 587, 
647. The bone graft is done as part 
of the cleft repair. 

Add 21210 to line 305 
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Question: Where should ankle arthritis be prioritized? 
 
Question source: HERC staff, Chris Seuferling, DPM and Ejiro Isiorho, DPM  
 
Issue: During the ICD-10 podiatry review, the podiatry experts recommended moving ankle arthritis 
(M24.17x Other articular cartilage disorders, ankle/foot) from line 545 DEFORMITIES OF FOOT to line 

436 INTERNAL DERANGEMENT OF KNEE AND LIGAMENTOUS DISRUPTIONS OF THE KNEE, RESULTING IN 
SIGNIFICANT INJURY/IMPAIRMENT as they felt that ankle arthritis was of equivalent severity to knee 
arthritis.  They also proposed moving a set of CPT codes for repair of ankle arthritis to this line (CPT 

codes 20920-20924,27612,27690-27692,28008,28010,28035,28050-28072,28086-28092,28110-
28119,28126-28160,28220-28341,28360,28705-28760,29450,29750,29891-29907).  This 
recommendation was discussed at two VBBS meetings, but never approved.  However, M24.17 was 
moved to line 436 in error, but none of the proposed CPT codes for repair were moved.  M24.17 also 
currently appears on line 392 DEFORMITY/CLOSED DISLOCATION OF MINOR JOINT AND RECURRENT 
JOINT DISLOCATIONS; it no longer appears on line 545.  The relevant repair CPT codes for ankle arthritis 
appear on line 392.  In a separate issue for this meeting, HERC staff are proposing deletion of line 392.  
The other M24.1 series codes for other non-ankle joints appear on line 392 and line 530 DEFORMITIES 
OF UPPER BODY AND ALL LIMBS other than the hip diagnosis (M24.15) which appears on the line 361 in 
addition to lines 392 and 530. 
 
There are multiple other ICD-10 codes which can be used for ankle arthritis, which appear in the table 
below.  These codes are on inconsistent lines and may or may not have CPT codes pairing with them that 
are appropriate for surgical repair.  
 
Of note, major arthritis or recurrent dislocations of foot joints appear on line 364 DEFORMITY/CLOSED 
DISLOCATION OF MAJOR JOINT AND RECURRENT JOINT DISLOCATIONS.  Another appropriate arthritis 

line is 361 RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOCHONDRITIS DISSECANS, AND 
ASEPTIC NECROSIS OF BONE. 
 
This topic was discussed at the October, 2016 VBBS meeting, and the podiatry experts 
presented alternative ICD-10 code placement recommendations.  HERC staff was directed to 
work with the podiatry experts to finalize the code placements.  
 
Specifically, the podiatry experts requested  

1) M12.87 (Other specific arthropathies, not elsewhere classified, ankle and foot) considered for 
placement on lines 361 and 467 as they felt this code series represented arthritides such 
as ankylosing spondylitis, calcium pyrophosphate deposition disease, and septic joint.  
M02.87 (Other reactive arthropathies, ankle and foot), M12.57 (Traumatic arthropathy, 
ankle and foot), M19.07 (Primary osteoarthritis, ankle and foot), M19.27 (Secondary 
osteoarthritis, ankle and foot) are currently on line 261.  Ankylosing spondylitis generally 
only affects the axial skeleton (spine). The entire M11.8 series (Other specified crystal 
arthropathies, various joints) is currently on 663 MUSCULOSKELETAL CONDITIONS WITH 
NO OR MINIMALLY EFFECTIVE TREATMENTS OR NO TREATMENT NECESSARY and is the 
correct coding for calcium pyrophosphate deposition disease.  Line 501 CALCIUM 
PYROPHOSPHATE DEPOSITION DISEASE (CPPD) AND HYDROXYAPETITE DEPOSITION 
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DISEASE is the designated line for this type of condition.  The M00 series is designated 
for septic joints and are located on 157 PYOGENIC ARTHRITIS.  HERC staff feel that the 
original recommendation of line 663 was more appropriate, and further suggest moving 
M11.8 series to line 501. 

2) The podiatry experts suggested that M24.17 (Other articular cartilage disorders, ankle or 

foot), M24.87 (Other specific joint derangements of ankle, not elsewhere classified), and 

M25.87 (Other specified joint disorders, ankle and foot) be placed on lines 361, 364, and 467 
to allow treatment for osteochondritis dissecans.  Osteochondritis dissecans is coded 
with M93.27 (Osteochondritis dissecans, ankle and joints of foot), which is currently on 
line 361 RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, OSTEOCHONDRITIS DISSECANS, 
AND ASEPTIC NECROSIS OF BONE.   

3) The podiatry experts suggested that M24.17 (Other articular cartilage disorders, ankle or 

foot), M24.87 (Other specific joint derangements of ankle, not elsewhere classified), and 

M25.87 (Other specified joint disorders, ankle and foot) be placed on lines 361, 364, and 467 
for recurrent deformity with articular changes.  The M24.15 series (Other articular 
cartilage disorders, unspecified hip) are on lines 361 and 530 DEFORMITIES OF UPPER 
BODY AND ALL LIMBS.  M24.17 (Recurrent dislocation, ankle) is on line 364 
DEFORMITY/CLOSED DISLOCATION OF MAJOR JOINT AND RECURRENT JOINT 
DISLOCATIONS 

4) The podiatry experts suggested that M24.17 (Other articular cartilage disorders, ankle or 

foot), M24.87 (Other specific joint derangements of ankle, not elsewhere classified), and 

M25.87 (Other specified joint disorders, ankle and foot) be placed on lines 361, 364, and 467 
for diagnostic and therapeutic injections. 
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HERC staff recommendations: 
1) Consolidate all specific ankle arthritis ICD-10 diagnosis codes to the arthritis medical and surgical 

lines (lines 361 and 467) as shown in the table below 
a. Leave “not elsewhere classified” and other non-specific diagnoses on uncovered lines 
b. Appropriate surgical CPT codes appear on line 361 for repair  
c. ICD-10 M24.17 (Other articular cartilage disorders, ankle and foot) should only appear 

on an uncovered line as the primary types of arthritis (osteoarthritis, traumatic arthritis, 
etc.) are already on the upper lines 

d. Some codes appear on inappropriate lines and are proposed for more appropriate 
placement 

2) Move the M11.8 series (Other specified crystal arthropathies, various joints) to line 501 
CALCIUM PYROPHOSPHATE DEPOSITION DISEASE (CPPD) AND HYDROXYAPETITE 
DEPOSITION DISEASE  

a. Remove from line 663 MUSCULOSKELETAL CONDITIONS WITH NO OR 
MINIMALLY EFFECTIVE TREATMENTS OR NO TREATMENT NECESSARY 

b. Calcium pyrophosphate deposition disease and hydroxyapatite deposition 
disease are listed as subdiagnoses for these codes 
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ICD-10 
Code 

Code Description Current line(s) Recommended 
Line(s) 

M11.8 Other specified crystal 
arthropathies 

663 MUSCULOSKELETAL CONDITIONS WITH NO 
OR MINIMALLY EFFECTIVE TREATMENTS OR NO 
TREATMENT NECESSARY 

501 CALCIUM 
PYROPHOSPHATE 
DEPOSITION 
DISEASE (CPPD) 
AND 
HYDROXYAPETITE 
DEPOSITION 
DISEASE 

M12.57 Traumatic arthropathy, 
ankle and foot 

361 RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, 
OSTEOCHONDRITIS DISSECANS, AND ASEPTIC 
NECROSIS OF BONE (surgical line) 
467 OSTEOARTHRITIS AND ALLIED DISORDERS 
(medical line) 

361, 467 

M12.87 Other specific 
arthropathies, not 
elsewhere classified, ankle 
and foot 

663  663 

M13.17 Monoarthritis, not 
elsewhere classified, ankle 
and foot 

663 663 

M13.87 Other specified arthritis, 
ankle and foot 

467 361, 467 

M19.07 Primary osteoarthritis, 
ankle and foot 

361,467 361,467 

M19.17 Post-traumatic 
osteoarthritis, ankle and 
foot 

361,467 361,467 

M19.27 Secondary osteoarthritis, 
ankle and foot 

361,467 361,467 

M24.17  Other articular cartilage 
disorders, ankle or foot 

392 DEFORMITY/CLOSED DISLOCATION OF 
MINOR JOINT AND RECURRENT JOINT 
DISLOCATIONS 
436 INTERNAL DERANGEMENT OF KNEE AND 
LIGAMENTOUS DISRUPTIONS OF THE KNEE, 
RESULTING IN SIGNIFICANT 
INJURY/IMPAIRMENT 

361, 364, 467 392 
and 436 
 

M24.87 Other specific joint 
derangements of ankle, 
not elsewhere classified 

364 DEFORMITY/CLOSED DISLOCATION OF 
MAJOR JOINT AND RECURRENT JOINT 
DISLOCATIONS 
545 DEFORMITIES OF FOOT 

361, 364, 467 545 
 

M25.87 Other specified joint 
disorders, ankle and foot 

530 DEFORMITIES OF UPPER BODY AND ALL 
LIMBS 

361, 364, 467 530 
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Question: Should unspecified and NEC diagnosis codes for malabsorption be moved to a low priority 
line? 
 
Question source: Alison Little, MD, CCO Medical Director 
 
Issue: there are several unspecified and otherwise non-specific ICD-10 codes for intestinal 
malabsorption and inflammation which are on lines prioritized above the current funding line.  These 
codes are being used for Small intestinal bacterial overgrowth (SIBO) and other non-standard diagnoses 
which can have expensive treatments or treatments with unknown effectiveness.  
 
HERC traditionally has placed unspecified and NEC codes on very low priority lines. 
 
More specific codes exist for the conditions represented by these codes; for example ICD-10 K90.89 
(Other intestinal malabsorption) which is on line 232 INTESTINAL MALABSORPTION. 
 
ICD-10 A04.9 and K90.9 have no subdiagnoses.   
 
ICD-10 K90.49 (Malabsorption due to intolerance, not elsewhere classified) includes fat malabsorption, 
chronic steatorrhea, infant intolerance of formula, milk intolerance and protein-losing enteropathy as 
subdiagnoses.  K90.49 is on line 232 INTESTINAL MALABSORPTION. 
 
HERC staff recommendations: 

1) Add ICD-10 A04.9 (Bacterial intestinal infection, unspecified) to line 664 GASTROINTESTINAL 
CONDITIONS WITH NO OR MINIMALLY EFFECTIVE TREATMENTS OR NO TREATMENT 
NECESSARY   

a. Remove A04.9 from line 150 ENTERIC INFECTIONS AND OTHER BACTERIAL FOOD 
POISONING 

2) Add ICD-10 K90.9 (Intestinal malabsorption, unspecified) to line 555 OTHER NONINFECTIOUS 
GASTROENTERITIS AND COLITIS  

a. Remove K90.0 from line 232 INTESTINAL MALABSORPTION 
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Question: Should the complicated hernia guideline be edited for clarity? 
 
Question source: Alison Little, MD, Medical Director, PacificSource 
 
Issue:  There is still confusion about obstructed versus incarcerated ventral hernias and 
whether they fall on Line 172 or on Line 527.   
 
 
GUIDELINE NOTE 24, COMPLICATED HERNIAS 
Lines 172,527 
Complicated hernias are included on Line 172 if they cause symptoms of obstruction 
and/or strangulation. Incarcerated hernias (defined as non-reducible by physical 
manipulation) are also included on Line 172, excluding ventral hernias. Incarcerated 
ventral hernias are included on Line 527, because the chronic incarceration of large 
ventral hernias does not place the patient at risk for impending strangulation. 
 
HERC Staff Recommendation:  

1) Modify Guideline Note 24 as follows: 
 

GUIDELINE NOTE 24, COMPLICATED HERNIAS 
Lines 172,527 
Complicated hernias are included on Line 172 if they cause symptoms of 
intestinal obstruction and/or strangulation. Incarcerated hernias (defined as 
non-reducible by physical manipulation) are also included on Line 172, excluding 
incarcerated ventral hernias. Incarcerated ventral hernias are included on Line 
527, because the chronic incarceration of large ventral hernias does not place 
the patient at risk for impending strangulation.  
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2017 CPT Codes

Straightforward

Code Description Placement Comments

27197 Closed treatment of posterior pelvic ring fracture(s), 

dislocation(s), diastasis or subluxation of the ilium, 

sacroiliac joint, and/or sacrum, with or without 

anterior pelvic ring fracture(s) and/or dislocation(s) of 

the pubic symphysis and/or superior/inferior rami, 

unilateral or bilateral; without manipulation

187 FRACTURE OF PELVIS, OPEN AND CLOSED  27193 and 27914 (Closed treatment of pelvic ring 

fracture, dislocation, diastasis or subluxation) are 

on line 187

27198 Closed treatment of posterior pelvic ring fracture(s), 

dislocation(s), diastasis or subluxation of the ilium, 

sacroiliac joint, and/or sacrum, with or without 

anterior pelvic ring fracture(s) and/or dislocation(s) of 

the pubic symphysis and/or superior/inferior rami, 

unilateral or bilateral; with manipulation, requiring 

more than local anesthesia (ie, general anesthesia, 

moderate sedation, spinal/epidural)

187 FRACTURE OF PELVIS, OPEN AND CLOSED  see above 

28291 Hallux rigidus correction with cheilectomy, 

debridement and capsular release of the first 

metatarsophalangeal joint; with implant

361 RHEUMATOID ARTHRITIS, OSTEOARTHRITIS, 

OSTEOCHONDRITIS DISSECANS, AND ASEPTIC 

NECROSIS OF BONE

Discussed with hallux rigidus topic October 2016

28295 Correction, hallux valgus (bunionectomy), with 

sesamoidectomy, when performed; with proximal 

metatarsal osteotomy, any method

545 DEFORMITIES OF FOOT Bunions are on line 545

31551 Laryngoplasty; for laryngeal stenosis, with graft, 

without indwelling stent placement, younger than 12 

years of age

47 CLEFT PALATE WITH AIRWAY OBSTRUCTION   

70 LARYNGEAL STENOSIS OR PARALYSIS WITH 

AIRWAY COMPLICATIONS

521 PARALYSIS OF VOCAL CORDS OR LARYNX

31582 (Laryngoplasty; for laryngeal stenosis, with 

graft or core mold, including tracheotomy) is on 

47,70,521 (removed from 367 August 2016)

31552 Laryngoplasty; for laryngeal stenosis, with graft, 

without indwelling stent placement, age 12 years or 

older

47, 70, 521 See above

31553 Laryngoplasty; for laryngeal stenosis, with graft, with 

indwelling stent placement, younger than 12 years of 

age

47, 70, 521 See above

31554 Laryngoplasty; for laryngeal stenosis, with graft, with 

indwelling stent placement, age 12 years or older

47, 70, 521 See above

1



2017 CPT Codes

Straightforward

Code Description Placement Comments

31572 Laryngoscopy, flexible; with ablation or destruction of 

lesion(s) with laser, unilateral

210 SUPERFICIAL ABSCESSES AND CELLULITIS

292 CANCER OF ORAL CAVITY, PHARYNX, NOSE 

AND LARYNX  

377 BENIGN NEOPLASM OF RESPIRATORY AND 

INTRATHORACIC ORGANS  

641 BENIGN POLYPS OF VOCAL CORDS   

31512 (Laryngoscopy, indirect; with removal of 

lesion) is on lines 121 FOREIGN BODY IN 

PHARYNX, LARYNX, TRACHEA, BRONCHUS AND 

ESOPHAGUS, 210,377

31540 (Laryngoscopy, direct, operative, with 

excision of tumor and/or stripping of vocal cords 

or epiglottis) is on lines 210,292,319 CANCER OF 

ESOPHAGUS,641

31573 Laryngoscopy, flexible; with therapeutic injection(s) 

(eg, chemodenervation agent or corticosteroid, 

injected percutaneous, transoral, or via endoscope 

channel), unilateral

210 SUPERFICIAL ABSCESSES AND CELLULITIS

367 DYSTONIA (UNCONTROLLABLE); LARYNGEAL 

SPASM  

31571 (Laryngoscopy, direct, with injection into 

vocal cord(s), therapeutic) is on 210,367

31574 Laryngoscopy, flexible; with injection(s) for 

augmentation (eg, percutaneous, transoral), unilateral

70 LARYNGEAL STENOSIS OR PARALYSIS WITH 

AIRWAY COMPLICATIONS

521 PARALYSIS OF VOCAL CORDS OR LARYNX

Used for vocal cord paralysis, diagnosis on lines 70 

and 521

31591 Laryngoplasty, medialization, unilateral 70 LARYNGEAL STENOSIS OR PARALYSIS WITH 

AIRWAY COMPLICATIONS

521 PARALYSIS OF VOCAL CORDS OR LARYNX

Used for vocal cord paralysis, diagnosis on lines 70 

and 521

31592 Cricotracheal resection 267 CANCER OF LUNG, BRONCHUS, PLEURA, 

TRACHEA, MEDIASTINUM AND OTHER 

RESPIRATORY ORGANS

377 BENIGN NEOPLASM OF RESPIRATORY AND 

INTRATHORACIC ORGANS

Used for tracheal tumors and stenosis (malignant 

tracheal tumor C33 is on 267, benign D14.2 is on 

377)

Tracheal stenosis is coded J39.8 (Other specified 

diseases of upper respiratory tract) with is on 47 

CLEFT PALATE WITH AIRWAY OBSTRUCTION

2



2017 CPT Codes

Straightforward

Code Description Placement Comments

33390 Valvuloplasty, aortic valve, open, with 

cardiopulmonary bypass; simple (ie, valvotomy, 

debridement, debulking, and/or simple commissural 

resuspension)

73 ACUTE AND SUBACUTE ISCHEMIC HEART 

DISEASE, MYOCARDIAL INFARCTION  

86 MYOCARDITIS, PERICARDITIS, AND 

ENDOCARDITIS

110 CONGENITAL STENOSIS AND INSUFFICIENCY 

OF AORTIC VALVE  

190 RHEUMATIC MULTIPLE VALVULAR DISEASE

193 CHRONIC ISCHEMIC HEART DISEASE

228 DISEASES AND DISORDERS OF AORTIC VALVE

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

Replaces 33400 (Valvuloplasty, aortic valve; open, 

with cardiopulmonary bypass) which was on lines 

73,86,110,190,193,228,290

Also replaces 33401 (Valvuloplasty, aortic valve; 

open, with inflow occlusion) which was on lines 

73,86,190,193,228,290

33391 Valvuloplasty, aortic valve, open, with 

cardiopulmonary bypass; complex (eg, leaflet 

extension, leaflet resection, leaflet reconstruction, or 

annuloplasty)

73 ACUTE AND SUBACUTE ISCHEMIC HEART 

DISEASE, MYOCARDIAL INFARCTION  

86 MYOCARDITIS, PERICARDITIS, AND 

ENDOCARDITIS

110 CONGENITAL STENOSIS AND INSUFFICIENCY 

OF AORTIC VALVE  

190 RHEUMATIC MULTIPLE VALVULAR DISEASE

193 CHRONIC ISCHEMIC HEART DISEASE

228 DISEASES AND DISORDERS OF AORTIC VALVE

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

Replaces 33400 (Valvuloplasty, aortic valve; open, 

with cardiopulmonary bypass) which was on lines 

73,86,110,190,193,228,290

Also replaces 33401 (Valvuloplasty, aortic valve; 

open, with inflow occlusion) which was on lines 

73,86,190,193,228,290

36473 Endovenous ablation therapy of incompetent vein, 

extremity, inclusive of all imaging guidance and 

monitoring, percutaneous, mechanochemical; first 

vein treated

384 CHRONIC ULCER OF SKIN   

519 PHLEBITIS AND THROMBOPHLEBITIS, 

SUPERFICIAL   

522 POSTTHROMBOTIC SYNDROME

643 VARICOSE VEINS OF LOWER EXTREMITIES 

WITHOUT ULCER OR OTHER MAJOR 

COMPLICATION

36478 (Endovenous ablation therapy of 

incompetent vein, extremity, inclusive of all 

imaging guidance and monitoring, percutaneous, 

laser; first vein treated) and other similar codes 

are on lines 384,519,522,643
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2017 CPT Codes

Straightforward

Code Description Placement Comments

36474 Endovenous ablation therapy of incompetent vein, 

extremity, inclusive of all imaging guidance and 

monitoring, percutaneous, mechanochemical; 

subsequent vein(s) treated in a single extremity, each 

through separate access sites (List separately in 

addition 

384 CHRONIC ULCER OF SKIN   

519 PHLEBITIS AND THROMBOPHLEBITIS, 

SUPERFICIAL   

522 POSTTHROMBOTIC SYNDROME

643 VARICOSE VEINS OF LOWER EXTREMITIES 

WITHOUT ULCER OR OTHER MAJOR 

COMPLICATION

See above

36901 Introduction of needle(s) and/or catheter(s), dialysis 

circuit, with diagnostic angiography of the dialysis 

circuit, including all direct puncture(s) and catheter 

placement(s), injection(s) of contrast, all necessary 

imaging from the arterial anastomosis and adjacent 

artery through entire venous outflow including the 

inferior or superior vena cava, fluoroscopic guidance, 

radiological supervision and interpretation and image 

documentation and report;

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

Replacing 36147 (Introduction of needle and/or 

catheter, arteriovenous shunt created for dialysis 

(graft/fistula); initial access with complete 

radiological evaluation of dialysis access, including 

fluoroscopy, image documentation and report) 

which was on lines 63,131,226,290,344

36902 Introduction of needle(s) and/or catheter(s), dialysis 

circuit, with diagnostic angiography of the dialysis 

circuit, including all direct puncture(s) and catheter 

placement(s), injection(s) of contrast, all necessary 

imaging from the arterial anastomosis and adjacent 

artery through entire venous outflow including the 

inferior or superior vena cava, fluoroscopic guidance, 

radiological supervision and interpretation and image 

documentation and report; with transluminal balloon 

angioplasty, peripheral dialysis segment, including all 

imaging and radiological supervision and interpretation 

necessary to perform the angioplasty

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

Replacing 36148 (Introduction of needle and/or 

catheter, arteriovenous shunt created for dialysis 

(graft/fistula); additional access for therapeutic 

intervention) which was on lines 63,131,226,344.  

Should also be on line 290 as dialysis stent 

stenosis is on line 290

also replacing 36870 (Thrombectomy, 

percutaneous, arteriovenous fistula, autogenous 

or nonautogenous graft (includes mechanical 

thrombus extraction and intra-graft thrombolysis)) 

which was on lines 63,131,290,344
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36903 Introduction of needle(s) and/or catheter(s), dialysis 

circuit, with diagnostic angiography of the dialysis 

circuit, including all direct puncture(s) and catheter 

placement(s), injection(s) of contrast, all necessary 

imaging from the arterial anastomosis and adjacent 

artery through entire venous outflow including the 

inferior or superior vena cava, fluoroscopic guidance, 

radiological supervision and interpretation and image 

documentation and report; with transcatheter 

placement of intravascular stent(s), peripheral dialysis 

segment, including all imaging and radiological 

supervision and interpretation necessary to perform 

the stenting, and all angioplasty within the peripheral 

dialysis segment

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above

36904 Percutaneous transluminal mechanical thrombectomy 

and/or infusion for thrombolysis, dialysis circuit, any 

method, including all imaging and radiological 

supervision and interpretation, diagnostic angiography, 

fluoroscopic guidance, catheter placement(s), and 

intraprocedural pharmacological thrombolytic 

injection(s);

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above

36905 Percutaneous transluminal mechanical thrombectomy 

and/or infusion for thrombolysis, dialysis circuit, any 

method, including all imaging and radiological 

supervision and interpretation, diagnostic angiography, 

fluoroscopic guidance, catheter placement(s), and 

intraprocedural pharmacological thrombolytic 

injection(s); with transluminal balloon angioplasty, 

peripheral dialysis segment, including all imaging and 

radiological supervision and interpretation necessary 

to perform the angioplasty

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above
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36906 Percutaneous transluminal mechanical thrombectomy 

and/or infusion for thrombolysis, dialysis circuit, any 

method, including all imaging and radiological 

supervision and interpretation, diagnostic angiography, 

fluoroscopic guidance, catheter placement(s),  and 

intraprocedural pharmacological thrombolytic 

injection(s); with transcatheter placement of 

intravascular stent(s), peripheral dialysis segment, 

including all imaging and radiological supervision and 

interpretation necessary to perform the stenting, and 

all angioplasty within the peripheral dialysis circuit

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above

36907 Transluminal balloon angioplasty, central dialysis 

segment, performed through dialysis circuit, including 

all imaging and radiological supervision and 

interpretation required to perform the angioplasty 

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above

36908 Transcatheter placement of intravascular stent(s), 

central dialysis segment, performed through dialysis 

circuit, including all imaging radiological supervision 

and interpretation required to perform the stenting, 

and all angioplasty in the central dialysis segment 

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above

36909 Dialysis circuit permanent vascular embolization or 

occlusion (including main circuit or any accessory 

veins), endovascular, including all imaging and 

radiological supervision and interpretation necessary 

to complete the intervention

63 END STAGE RENAL DISEASE 

131 ACUTE KIDNEY INJURY

226 DISORDERS OF FLUID, ELECTROLYTE, AND 

ACID-BASE BALANCE  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

344 CHRONIC KIDNEY DISEASE

See above
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37246 Transluminal balloon angioplasty (except lower 

extremity artery(ies) for occlusive disease, intracranial, 

coronary, pulmonary, or dialysis circuit), open or 

percutaneous, including all imaging and radiological 

supervision and interpretation necessary to perform 

the angioplasty within the same artery; initial artery

48 COARCTATION OF THE AORTA   

74 CONGENITAL PULMONARY VALVE ANOMALIES

110 CONGENITAL STENOSIS AND INSUFFICIENCY 

OF AORTIC VALVE  

228 DISEASES AND DISORDERS OF AORTIC VALVE   

240 LIMB THREATENING VASCULAR DISEASE, 

INFECTIONS, AND VASCULAR COMPLICATIONS

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

310 DISORDERS OF ARTERIES, OTHER THAN 

CAROTID OR CORONARY  

354 NON-LIMB THREATENING PERIPHERAL 

VASCULAR DISEASE

452 ATHEROSCLEROSIS, AORTIC AND RENAL  

New codes replacing the following (along with 

accompanying radiology code): 

35450 (Transluminal balloon angioplasty, open; 

renal or other visceral artery): 240,354,452

35452 (Transluminal balloon angioplasty, open; 

aortic): 48,74,110,228,240,354,452

35458 (Transluminal balloon angioplasty, open; 

brachiocephalic trunk or branches, each vessel): 

240,354 

35471 (Transluminal balloon angioplasty, 

percutaneous; renal or visceral artery): 

32,240,290,310,354,452 [line 32 not appropriate]

35472 (Transluminal balloon angioplasty, 

percutaneous; aortic): 48,240,290,354

35475 (Transluminal balloon angioplasty, 

percutaneous; brachiocephalic trunk or branches, 

each vessel): 240,354

NOTE: line 240 contains LE artery occlusive dx 

(also contains UE artery dx
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2017 CPT Codes

Straightforward

Code Description Placement Comments

37247 Transluminal balloon angioplasty (except lower 

extremity artery(ies) for occlusive disease, intracranial, 

coronary, pulmonary, or dialysis circuit), open or 

percutaneous, including all imaging and radiological 

supervision and interpretation necessary to perform 

the angioplasty within the same artery; each additional 

artery

48 COARCTATION OF THE AORTA   

74 CONGENITAL PULMONARY VALVE ANOMALIES

110 CONGENITAL STENOSIS AND INSUFFICIENCY 

OF AORTIC VALVE  

228 DISEASES AND DISORDERS OF AORTIC VALVE   

240 LIMB THREATENING VASCULAR DISEASE, 

INFECTIONS, AND VASCULAR COMPLICATIONS

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT  

310 DISORDERS OF ARTERIES, OTHER THAN 

CAROTID OR CORONARY  

354 NON-LIMB THREATENING PERIPHERAL 

VASCULAR DISEASE

452 ATHEROSCLEROSIS, AORTIC AND RENAL  

See above

37248 Transluminal balloon angioplasty (except dialysis 

circuit), open or percutaneous, including all imaging 

and radiological supervision and interpretation 

necessary to perform the angioplasty within the same 

vein; initial vein

83 PHLEBITIS AND THROMBOPHLEBITIS, DEEP     

240 LIMB THREATENING VASCULAR DISEASE, 

INFECTIONS, AND VASCULAR COMPLICATIONS

285 BUDD-CHIARI SYNDROME, AND OTHER 

VENOUS EMBOLISM AND THROMBOSIS  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT   

354 NON-LIMB THREATENING PERIPHERAL 

VASCULAR DISEASE 

Replacing (along with accompanying radiology 

code):

35460 (Transluminal balloon angioplasty, open; 

venous):  240,354

35476 (Transluminal balloon angioplasty, 

percutaneous; venous): 83,240,285,290,354
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Straightforward

Code Description Placement Comments

37249 Transluminal balloon angioplasty (except dialysis 

circuit), open or percutaneous, including all imaging 

and radiological supervision and interpretation 

necessary to perform the angioplasty within the same 

vein; each additional vein (List separately in add

83 PHLEBITIS AND THROMBOPHLEBITIS, DEEP     

240 LIMB THREATENING VASCULAR DISEASE, 

INFECTIONS, AND VASCULAR COMPLICATIONS

285 BUDD-CHIARI SYNDROME, AND OTHER 

VENOUS EMBOLISM AND THROMBOSIS  

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT   

354 NON-LIMB THREATENING PERIPHERAL 

VASCULAR DISEASE 

See above

62320 Injection(s), of diagnostic or therapeutic substance(s) 

(eg, anesthetic, antispasmodic, opioid, steroid, other 

solution), not including neurolytic substances, 

including needle or catheter placement, interlaminar 

epidural or subarachnoid, cervical or thoracic; without 

imaging guidance

75 NEUROLOGICAL DYSFUNCTION IN BREATHING, 

EATING, SWALLOWING, BOWEL, OR BLADDER 

CONTROL CAUSED BY CHRONIC CONDITIONS; 

ATTENTION TO OSTOMIES

297 NEUROLOGICAL DYSFUNCTION IN POSTURE 

AND MOVEMENT CAUSED BY CHRONIC 

CONDITIONS  

Replaces deleted codes 62310 (Injection(s), of 

diagnostic or therapeutic substance(s) (including 

anesthetic, antispasmodic, opioid, steroid, other 

solution), not including neurolytic substances, 

including needle or catheter placement, includes 

contrast for localization when performed, epidural 

or subarachnoid; cervical or thoracic) and 63211 

(lumbar or sacral (caudal)): lines 75,297, as well as 

associated radiologic supervision codes.

62321 Injection(s), of diagnostic or therapeutic substance(s) 

(eg, anesthetic, antispasmodic, opioid, steroid, other 

solution), not including neurolytic substances, 

including needle or catheter placement, interlaminar 

epidural or subarachnoid, cervical or thoracic, with 

imaging guidance (ie, fluoroscopy or CT)

75 NEUROLOGICAL DYSFUNCTION IN BREATHING, 

EATING, SWALLOWING, BOWEL, OR BLADDER 

CONTROL CAUSED BY CHRONIC CONDITIONS; 

ATTENTION TO OSTOMIES

297 NEUROLOGICAL DYSFUNCTION IN POSTURE 

AND MOVEMENT CAUSED BY CHRONIC 

CONDITIONS  

See above
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62322 Injection(s), of diagnostic or therapeutic substance(s) 

(eg, anesthetic, antispasmodic, opioid, steroid, other 

solution), not including neurolytic substances, 

including needle or catheter placement, interlaminar 

epidural or subarachnoid, lumbar or sacral (caudal); 

without imaging guidance

75 NEUROLOGICAL DYSFUNCTION IN BREATHING, 

EATING, SWALLOWING, BOWEL, OR BLADDER 

CONTROL CAUSED BY CHRONIC CONDITIONS; 

ATTENTION TO OSTOMIES

297 NEUROLOGICAL DYSFUNCTION IN POSTURE 

AND MOVEMENT CAUSED BY CHRONIC 

CONDITIONS  

See above

62323 Injection(s), of diagnostic or therapeutic substance(s) 

(eg, anesthetic, antispasmodic, opioid, steroid, other 

solution), not including neurolytic substances, 

including needle or catheter placement, interlaminar 

epidural or subarachnoid, lumbar or sacral  (caudal); 

with imaging guidance (ie, fluoroscopy or CT)

75 NEUROLOGICAL DYSFUNCTION IN BREATHING, 

EATING, SWALLOWING, BOWEL, OR BLADDER 

CONTROL CAUSED BY CHRONIC CONDITIONS; 

ATTENTION TO OSTOMIES

297 NEUROLOGICAL DYSFUNCTION IN POSTURE 

AND MOVEMENT CAUSED BY CHRONIC 

CONDITIONS  

See above

62324 Injection(s), including indwelling catheter placement, 

continuous infusion or intermittent bolus, of diagnostic 

or therapeutic substance(s) (eg, anesthetic, 

antispasmodic, opioid, steroid, other solution), not 

including neurolytic substances, interlaminar epidural 

or subarachnoid, cervical or thoracic; without imaging 

guidance

Ancillary Replaces 62318 (Injection(s), including indwelling 

catheter placement, continuous infusion or 

intermittent bolus, of diagnostic or therapeutic 

substance(s) (including anesthetic, antispasmodic, 

opioid, steroid, other solution), not including 

neurolytic substances, includes contrast for 

localization when performed, epidural or 

subarachnoid; cervical or thoracic) and 62319 

which are Ancillary 

62325 Injection(s), including indwelling catheter placement, 

continuous infusion or intermittent bolus, of diagnostic 

or therapeutic substance(s) (eg, anesthetic, 

antispasmodic, opioid, steroid, other solution), not 

including neurolytic substances, interlaminar epidural 

or subarachnoid, cervical or thoracic; with imaging 

guidance (ie, fluoroscopy or CT)

Ancillary See above
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62326 Injection(s), including indwelling catheter placement, 

continuous infusion or intermittent bolus, of diagnostic 

or therapeutic substance(s) (eg, anesthetic, 

antispasmodic, opioid, steroid, other solution), not 

including neurolytic substances, interlaminar epidural 

or subarachnoid, lumbar or sacral (caudal); without 

imaging guidance

Ancillary See above

62327 Injection(s), including indwelling catheter placement, 

continuous infusion or intermittent bolus, of diagnostic 

or therapeutic substance(s) (eg, anesthetic, 

antispasmodic, opioid, steroid, other solution), not 

including neurolytic substances, interlaminar epidural 

or subarachnoid, lumbar or sacral (caudal); with 

imaging guidance (ie, fluoroscopy or CT)

Ancillary See above

80305 Drug test(s), presumptive, any number of drug classes, 

any number of devices or procedures (eg, 

immunoassay); capable of being read by direct optical 

observation only (eg, dipsticks, cups, cards, cartridges) 

includes sample validation when performed, per 

Diagnostic Procedures File

80306 Drug test(s), presumptive, any number of drug classes, 

any number of devices or procedures (eg, 

immunoassay); read by instrument assisted direct 

optical observation (eg, dipsticks, cups, cards, 

cartridges), includes sample validation when 

performed, per d

Diagnostic Procedures File

80307 Drug test(s), presumptive, any number of drug classes, 

any number of devices or procedures, by instrument 

chemistry analyzers (eg, utilizing immunoassay [eg, 

EIA, ELISA, EMIT, FPIA, IA, KIMS, RIA]), chromatography 

(eg, GC, HPLC), and mass spectrometry eit

Diagnostic Procedures File
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81413 Cardiac ion channelopathies (eg, Brugada syndrome, 

long QT syndrome, short QT syndrome, 

catecholaminergic polymorphic ventricular 

tachycardia); genomic sequence analysis panel, must 

include sequencing of at least 10 genes, including 

ANK2, CASQ2, CAV3, KCN

Diagnostic Workup File GAP

81414 Cardiac ion channelopathies (eg, Brugada syndrome, 

long QT syndrome, short QT syndrome, 

catecholaminergic polymorphic ventricular 

tachycardia); duplication/deletion gene analysis panel, 

must include analysis of at least 2 genes, including 

KCNH2 and KCNQ1

Diagnostic Workup File GAP

81422 Fetal chromosomal microdeletion(s) genomic 

sequence analysis (eg, DiGeorge syndrome, Cri-du-chat 

syndrome), circulating cell-free fetal DNA in maternal 

blood

Services recommended for non-coverage GAP

81439 Inherited cardiomyopathy (eg, hypertrophic 

cardiomyopathy, dilated cardiomyopathy, 

arrhythmogenic right ventricular cardiomyopathy) 

genomic sequence analysis panel, must include 

sequencing of at least 5 genes, including DSG2, 

MYBPC3, MYH7, PKP2, and TTN

Diagnostic Workup File GAP

84410 Testosterone; bioavailable, direct measurement (eg, 

differential precipitation)

Diagnostic Procedures File

87483 Infectious agent detection by nucleic acid (DNA or 

RNA); central nervous system pathogen (eg, Neisseria 

meningitidis, Streptococcus pneumoniae, Listeria, 

Haemophilus influenzae, E. coli, Streptococcus 

agalactiae, enterovirus, human parechovirus, herpes si

Diagnostic Procedures File

90674 Influenza virus vaccine, quadrivalent (ccIIV4), derived 

from cell cultures, subunit, preservative and antibiotic 

free, 0.5 mL dosage, for intramuscular use

3 PREVENTION SERVICES WITH EVIDENCE OF 

EFFECTIVENESS

12



2017 CPT Codes

Straightforward
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90697 Diphtheria, tetanus toxoids, acellular pertussis vaccine, 

inactivated poliovirus vaccine, Haemophilus influenzae 

type b PRP-OMP conjugate vaccine, and hepatitis B 

vaccine (DTaP-IPV-Hib-HepB), for intramuscular use

3 PREVENTION SERVICES WITH EVIDENCE OF 

EFFECTIVENESS

92242 Fluorescein angiography and indocyanine-green 

angiography (includes multiframe imaging) performed 

at the same patient encounter with interpretation and 

report, unilateral or bilateral

100,117,143,159,171, 175, 179, 248, 249, 252, 

270, 274, 278,284,301, 302, 304, 313, 315, 323, 

324, 340, 341, 342, 353, 356, 359, 365, 370, 372, 

375, 379, 388, 399, 410, 441, 445, 453, 455, 456, 

464, 475, 476, 488, 499, 505, 564, 567, 572, 597, 

630, 636, 644

Combines two non-deleted CPT codes: 92235 

(Fluorescein angiography (includes multiframe 

imaging) with interpretation and report) and 

92240 (Indocyanine-green angiography (includes 

multiframe imaging) with interpretation and 

report) which are both on 50+ lines (all the same 

except 99235 is on lines 175, 179)

96160 Administration of patient-focused health risk 

assessment instrument (eg, health hazard appraisal) 

with scoring and documentation, per standardized 

instrument

Diagnostic Procedures File Replacing 99420 Administration and 

interpretation of health risk assessment 

instrument (eg, health hazard appraisal): 

Diagnostic 

96161 Administration of caregiver-focused health risk 

assessment instrument (eg, depression inventory) for 

the benefit of the patient, with scoring and 

documentation, per standardized instrument

Diagnostic Procedures File Reviewed at BHAP October 2016

96936 Reflectance confocal microscopy (RCM) for cellular and 

sub-cellular imaging of skin; interpretation and report 

only, each additional lesion (List separately in addition 

to code for primary procedure)

Services recommended for non-coverage 96931-96935 (Reflectance confocal microscopy 

(RCM) for cellular and sub-cellular imaging of skin) 

are SRNC.  Reviewed October 2015 as new codes 

and found to be experimental

97161 Physical therapy evaluation: low complexity, requiring 

these components: A history with no personal factors 

and/or comorbidities that impact the plan of care; An 

examination of body system(s) using standardized 

tests and measures addressing 1-2 elements f

All lines with 97001 currently

34,50,61,72,75,76,78,85,95, 96,135, 136, 140, 154, 

157, 164, 182, 187, 188, 200, 201, 205, 206, 212, 

259, 261, 276, 290, 297, 306, 314, 317, 322, 346, 

350, 351, 353, 360, 361, 364, 366, 381, 382, 392, 

406, 407, 413, 421, 423, 427, 428, 436, 447, 459, 

467, 470, 471, 482, 490, 512, 532, 558, 561, 574, 

592, 611

PT evaluation and reevaluation (97001-97002) are 

being replaced by 97161-97164
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97162 Physical therapy evaluation: moderate complexity, 

requiring these components: A history of present 

problem with 1-2 personal factors and/or 

comorbidities that impact the plan of care; An 

examination of body systems using standardized tests 

and measures in

All lines with 97001 currently PT evaluation and reevaluation (97001-97002) are 

being replaced by 97161-97164

97163 Physical therapy evaluation: high complexity, requiring 

these components: A history of present problem with 

3 or more personal factors and/or comorbidities that 

impact the plan of care; An examination of body 

systems using standardized tests and measures 

All lines with 97001 currently PT evaluation and reevaluation (97001-97002) are 

being replaced by 97161-97164

97164 Re-evaluation of physical therapy established plan of 

care, requiring these components: An examination 

including a review of history and use of standardized 

tests and measures is required; and Revised plan of 

care using a standardized patient assessment i

All lines with 97001 currently PT evaluation and reevaluation (97001-97002) are 

being replaced by 97161-97164

97165 Occupational therapy evaluation, low complexity, 

requiring these components: An occupational profile 

and medical and therapy history, which includes a brief 

history including review of medical and/or therapy 

records relating to the presenting problem; An 

All lines with 97003 currently

34,50,61,72,75,76,78,85,95,96, 135, 136, 140, 154, 

157, 164, 182, 187, 188, 200, 201, 205, 206, 212, 

259, 261, 276, 290, 297, 306, 314, 322, 346, 350, 

351, 353, 360, 361, 364, 366, 381, 382, 392, 406, 

407, 413, 421, 423, 427, 428, 436, 447, 467, 471, 

482, 490, 512, 532, 558, 561, 574, 592, 611

OT evaluation and reevaluation (97003-97004) are 

being replaced by 97165-97168

97166 Occupational therapy evaluation, moderate 

complexity, requiring these components: An 

occupational profile and medical and therapy history, 

which includes an expanded review of medical and/or 

therapy records and additional review of physical, 

cognitive, or

All lines with 97003 currently  OT evaluation and reevaluation (97003-97004) are 

being replaced by 97165-97168
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97167 Occupational therapy evaluation, high complexity, 

requiring these components: An occupational profile 

and medical and therapy history, which includes 

review of medical and/or therapy records and 

extensive additional review of physical, cognitive, or 

psych

All lines with 97003 currently  OT evaluation and reevaluation (97003-97004) are 

being replaced by 97165-97168

97168 Re-evaluation of occupational therapy established plan 

of care, requiring these components: An assessment of 

changes in patient functional or medical status with 

revised plan of care; An update to the initial 

occupational profile to reflect changes in con

All lines with 97003 currently  OT evaluation and reevaluation (97003-97004) are 

being replaced by 97165-97168

97169 Athletic training evaluation, low complexity, requiring 

these components: A history and physical activity 

profile with no comorbidities that affect physical 

activity; An examination of affected body area and 

other symptomatic or related systems addressing

Services recommended for non-coverage Athletic training is not a covered service

97170 Athletic training evaluation, moderate complexity, 

requiring these components: A medical history and 

physical activity profile with 1-2 comorbidities that 

affect physical activity; An examination of affected 

body area and other symptomatic or related syst

Services recommended for non-coverage Athletic training is not a covered service

97171 Athletic training evaluation, high complexity, requiring 

these components: A medical history and physical 

activity profile, with 3 or more comorbidities that 

affect physical activity; A comprehensive examination 

of body systems using standardized tests an

Services recommended for non-coverage Athletic training is not a covered service
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97172 Re-evaluation of athletic training established plan of 

care requiring these components: An assessment of 

patient's current functional status when there is a 

documented change; and A revised plan of care using a 

standardized patient assessment instrument a

Services recommended for non-coverage Athletic training is not a covered service

99151 Moderate sedation services provided by the same 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports, requiring the presence of an 

independent trained observer to assist in the m

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary

99152 Moderate sedation services provided by the same 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports, requiring the presence of an 

independent trained observer to assist in the m

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary

99153 Moderate sedation services provided by the same 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports, requiring the presence of an 

independent trained observer to assist in the m

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary

99155 Moderate sedation services provided by a physician or 

other qualified health care professional other than the 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports; initial 15 min

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary

99156 Moderate sedation services provided by a physician or 

other qualified health care professional other than the 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports; initial 15 min

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary
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99157 Moderate sedation services provided by a physician or 

other qualified health care professional other than the 

physician or other qualified health care professional 

performing the diagnostic or therapeutic service that 

the sedation supports; each additiona

Ancillary Replacing 99143-99150 (Moderate sedation 

services) which were Ancillary
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2017 CPT Codes Issue

Code Description Placement Notes

22853 Insertion of interbody biomechanical device(s) (eg, 

synthetic cage, mesh) with integral anterior 

instrumentation for device anchoring (eg, screws, 

flanges), when performed, to intervertebral disc space 

in conjunction with interbody arthrodesis, each inter

51 DEEP ABSCESSES, INCLUDING APPENDICITIS AND 

PERIORBITAL ABSCESS  

154 CERVICAL VERTEBRAL 

DISLOCATIONS/FRACTURES, OPEN OR CLOSED; 

OTHER VERTEBRAL DISLOCATIONS/FRACTURES, 

OPEN OR UNSTABLE; SPINAL CORD INJURIES WITH 

OR WITHOUT EVIDENCE OF VERTEBRAL INJURY

205 CANCER OF BONES 

259 CHRONIC OSTEOMYELITIS 

351 CONDITIONS OF THE BACK AND SPINE WITH 

URGENT SURGICAL INDICATIONS

366 SCOLIOSIS

406 ENIGN CONDITIONS OF BONE AND JOINTS AT 

HIGH RISK FOR COMPLICATIONS

482 CLOSED DISLOCATIONS/FRACTURES OF NON-

CERVICAL VERTEBRAL COLUMN WITHOUT 

NEUROLOGIC INJURY OR STRUCTURAL INSTABILITY

532 CONDITIONS OF THE BACK AND SPINE 

WITHOUT URGENT SURGICAL INDICATIONS

561 BENIGN NEOPLASM OF BONE AND ARTICULAR 

CARTILAGE INCLUDING OSTEOID OSTEOMAS; 

BENIGN NEOPLASM OF CONNECTIVE AND OTHER 

SOFT TISSUE

Replaces 22851 (Application of intervertebral 

biomechanical device(s) (eg, synthetic cage(s), 

methylmethacrylate) to vertebral defect or 

interspace) which was on lines 51, 154, 205, 259, 

351, 366, 406, 482, 532, 561

22854 Insertion of intervertebral biomechanical device(s) (eg, 

synthetic cage, mesh) with integral anterior 

instrumentation for device anchoring (eg, screws, 

flanges), when performed, to vertebral corpectomy(ies) 

(vertebral body resection, partial or complete) 

51, 154, 205, 259, 351, 366, 406, 482, 532, 561 See 22853
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22859 Insertion of intervertebral biomechanical device(s) (eg, 

synthetic cage, mesh, methylmethacrylate) to 

intervertebral disc space or vertebral body defect 

without interbody arthrodesis, each contiguous defect 

(List separately in addition to code for primary

51, 154, 205, 259, 351, 366, 406, 482, 532, 561 See 22853

22867 Insertion of interlaminar/interspinous process 

stabilization/distraction device, without fusion, 

including image guidance when performed, with open 

decompression, lumbar; single level

Services recommended for non-coverage See issues

22868 Insertion of interlaminar/interspinous process 

stabilization/distraction device, without fusion, 

including image guidance when performed, with open 

decompression, lumbar; second level (List separately in 

addition to code for primary procedure)

Services recommended for non-coverage See issues

22869 Insertion of interlaminar/interspinous process 

stabilization/distraction device, without open 

decompression or fusion, including image guidance 

when performed, lumbar; single level

Services recommended for non-coverage See issues

22870 Insertion of interlaminar/interspinous process 

stabilization/distraction device, without open 

decompression or fusion, including image guidance 

when performed, lumbar; second level (List separately 

in addition to code for primary procedure)

Services recommended for non-coverage See issues

33340 Percutaneous transcatheter closure of the left atrial 

appendage with endocardial implant, including 

fluoroscopy, transseptal puncture, catheter 

placement(s), left atrial angiography, left atrial 

appendage angiography, when performed, and 

radiological supe

Services recommended for non-coverage See issues

36456 Partial exchange transfusion, blood, plasma or 

crystalloid necessitating the skill of a physician or other 

qualified health care professional, newborn

Services recommended for non-coverage See issues
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43284 Laparoscopy, surgical, esophageal sphincter 

augmentation procedure, placement of sphincter 

augmentation device (ie, magnetic band), including 

cruroplasty when performed

Services recommended for non-coverage See Issues

43285 Removal of esophageal sphincter augmentation device 430 COMPLICATIONS OF A PROCEDURE USUALLY 

REQUIRING TREATMENT 

See Issues

58674 Laparoscopy, surgical, ablation of uterine fibroid(s) 

including intraoperative ultrasound guidance and 

monitoring, radiofrequency

Services recommended for non-coverage see issues

62380 Endoscopic decompression of spinal cord, nerve root(s), 

including laminotomy, partial facetectomy, 

foraminotomy, discectomy and/or excision of herniated 

intervertebral disc, 1 interspace, lumbar

Services recommended for non-coverage See issues

76706 Ultrasound, abdominal aorta, real time with image 

documentation, screening study for abdominal aortic 

aneurysm (AAA)

3 PREVENTION SERVICES WITH EVIDENCE OF 

EFFECTIVENESS 

625 PREVENTION SERVICES WITH LIMITED OR NO 

EVIDENCE OF EFFECTIVENESS

See issues

77065 Diagnostic mammography, including computer-aided 

detection (CAD) when performed; unilateral

Diagnostic Procedures File See issues

77066 Diagnostic mammography, including computer-aided 

detection (CAD) when performed; bilateral

Diagnostic Procedures File See issues

77067 Screening mammography, bilateral (2-view study of 

each breast), including computer-aided detection (CAD) 

when performed

3 PREVENTION SERVICES WITH EVIDENCE OF 

EFFECTIVENESS 

See issues

81327 SEPT9 (Septin9) (eg, colorectal cancer) methylation 

analysis

Services recommended for non-coverage See issues

81539 Oncology (high-grade prostate cancer), biochemical 

assay of four proteins (Total PSA, Free PSA, Intact PSA, 

and human kallikrein-2 [hK2]), utilizing plasma or 

serum, prognostic algorithm reported as a probability 

score

Services recommended for non-coverage See issues

93590 Percutaneous transcatheter closure of paravalvular 

leak; initial occlusion device, mitral valve

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT

See Issues
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93591 Percutaneous transcatheter closure of paravalvular 

leak; initial occlusion device, aortic valve

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT

See Issues

93592 Percutaneous transcatheter closure of paravalvular 

leak; each additional occlusion device (List separately in 

addition to code for primary procedure)

290 COMPLICATIONS OF A PROCEDURE ALWAYS 

REQUIRING TREATMENT

See Issues

96377 Application of on-body injector (includes cannula 

insertion) for timed subcutaneous injection

All lines with chemotherapy See issues
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Spinal Surgical Procedures 
2017 CPT Code Review 
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1) 22853-22859 Insertion of interbody biomechanical device(s) (eg, synthetic cage, mesh) 

a. Codes:  
i. 22853 Insertion of interbody biomechanical device(s) (eg, synthetic cage, mesh) 

with integral anterior instrumentation for device anchoring (eg, screws, flanges), 
when performed, to intervertebral disc space in conjunction with interbody 
arthrodesis, each interspace 

ii. 22854 Insertion of intervertebral biomechanical device(s) (eg, synthetic cage, 

mesh) with integral anterior instrumentation for device anchoring (eg, screws, 

flanges), when performed, to vertebral corpectomy(ies) (vertebral body 

resection, partial or complete) 

iii. 22859 Insertion of intervertebral biomechanical device(s) (eg, synthetic cage, 

mesh, methylmethacrylate) to intervertebral disc space or vertebral body defect 

without interbody arthrodesis, each contiguous defect (List separately in 

addition to code for primary 

b. Previous coding: Replaces 22851 (Application of intervertebral biomechanical device(s) 

(eg, synthetic cage(s), methylmethacrylate) to vertebral defect or interspace) which was 

on lines 51, 154, 205, 259, 351, 366, 406, 482, 532, 561 

c. Expert input: Dr. Jung Yoo, OHSU neurosurgery.  Recommend placement where 22851 

was previously. Dr. Yoo considers the new codes to not be substantially different than 

the old code. 

d. HERC staff recommendation:  

i. Place 22853-22859 Insertion of interbody biomechanical device(s) (eg, synthetic 
cage, mesh) on lines 51, 154, 205, 259, 351, 366, 406, 482, 532, 561 

1. 51 DEEP ABSCESSES, INCLUDING APPENDICITIS AND PERIORBITAL 
ABSCESS   

2. 154 CERVICAL VERTEBRAL DISLOCATIONS/FRACTURES, OPEN OR 
CLOSED; OTHER VERTEBRAL DISLOCATIONS/FRACTURES, OPEN OR 
UNSTABLE; SPINAL CORD INJURIES WITH OR WITHOUT EVIDENCE OF 
VERTEBRAL INJURY 

3. 205 CANCER OF BONES  
4. 259 CHRONIC OSTEOMYELITIS  
5. 351 CONDITIONS OF THE BACK AND SPINE WITH URGENT SURGICAL 

INDICATIONS 
6. 366 SCOLIOSIS 
7. 406 ENIGN CONDITIONS OF BONE AND JOINTS AT HIGH RISK FOR 

COMPLICATIONS 
8. 482 CLOSED DISLOCATIONS/FRACTURES OF NON-CERVICAL VERTEBRAL 

COLUMN WITHOUT NEUROLOGIC INJURY OR STRUCTURAL INSTABILITY 
9. 532 CONDITIONS OF THE BACK AND SPINE WITHOUT URGENT SURGICAL 

INDICATIONS 
10. 561 BENIGN NEOPLASM OF BONE AND ARTICULAR CARTILAGE 

INCLUDING OSTEOID OSTEOMAS; BENIGN NEOPLASM OF CONNECTIVE 
AND OTHER SOFT TISSUE 
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2) 22867-22870 Insertion of interlaminar/interspinous process stabilization/distraction device 

a. Codes 

i. 22867 Insertion of interlaminar/interspinous process stabilization/distraction 

device, without fusion, including image guidance when performed, with open 

decompression, lumbar; single level 

ii. 22868 second level 

iii. 22869 Insertion of interlaminar/interspinous process stabilization/distraction 

device, without open decompression or fusion, including image guidance when 

performed, lumbar; single level 

iv. 22870 second level 

b. Previous coding: there are no previous codes for this type of procedure 

c. Definition: Interspinous spacers are devices implanted between vertebral spinous 

processes. Interlaminar spacers are implanted between adjacent lamina and have 2 sets 

of wings that are placed around the inferior and superior spinous processes. These 

implants aim to restrict painful motion while otherwise enabling normal motion. The 

devices (spacers) distract the laminar space and/or spinous processes and restrict 

extension. This procedure theoretically enlarges the neural foramen and decompresses 

the cauda equina in patients with spinal stenosis and neurogenic claudication.  These 

devices can be used as part of decompressive surgery or can be used alone as a 

minimally invasive surgery. There are several FDA approved devices, including the X-

STOP® Interspinous Process Decompression (IPD®) System (the manufacturer has 

removed this from the market), Coflex® Interlaminar Technology implant (formerly 

known as Interspinous U), and the  Superion® Interspinous Spacer (ISS, VertiFlex). 

d. Evidence—interspinous spacers vs decompressive surgery for lumbar spinal stenosis 

i. Wu 2014, systematic review and meta-analysis of interspinous spacers vs 

traditional decompressive surgery for lumbar spinal stenosis 

1. N=5 (2 RCTs and 2 non-randomized prospective studies) 

a. N=204 in the interspinous spacer (IS) group and 217 patients in 

the traditional decompressive surgery (TDS) group.  

2. Pooled analysis showed no significant difference between the IS and 

TDS groups for low back pain (WMD: 1.2; 95% CI: 210.12, 12.53; P = 

0.03; I2 = 66%), leg pain (WMD: 7.12; 95% CI: 23.88, 18.12; P = 0.02; I2 = 

70%), ODI (WMD: 6.88; 95% CI: 214.92, 28.68; P = 0.03; I2 = 79%), RDQ 

(WMD: 21.30, 95% CI: 23.07, 0.47; P = 0.00; I2 = 0%), or complications 

(RR: 1.39; 95% CI: 0.61, 3.14; P = 0.23; I2 = 28%). The TDS group had a 

significantly lower incidence of reoperation (RR: 3.34; 95% CI: 1.77, 

6.31; P = 0.60; I2 = 0%). 

3. Conclusion: Although patients may obtain some benefits from 

interspinous spacers implanted through a minimally invasive technique, 

interspinous spacer use is associated with a higher incidence of 

reoperation and higher cost. The indications, risks, and benefits of using 

an interspinous process device should be carefully considered before 

surgery.  
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e. Evidence— interspinous spacers vs conservative care for lumbar spinal stenosis  

i. Zucherman 2006 

1. RCT of interspinous spacers (X-stop) vs conservative therapy 

2. N=191 patients (100 in the X STOP group and 91 in the control group). 

3.  At every follow-up visit, X STOP patients had significantly better 

outcomes in each domain of the Zurich Claudication Questionnaire. At 2 

years, the X STOP patients improved by 45.4% over the mean baseline 

Symptom Severity score compared with 7.4% in the control group; the 

mean improvement in the Physical Function domain was 44.3% in the X 

STOP group and _0.4% in the control group. In the X STOP group, 73.1% 

patients were satisfied with their treatment compared with 35.9% of 

control patients.  

4. Conclusions. The X STOP provides a conservative yet effective 

treatment for patients suffering from lumbar spinal stenosis. In the 

continuum of treatment options, the X STOP offers an attractive 

alternative to both conservative care and decompressive surgery  

ii. Pullizzi 2014, RCT of interspinous spacers (X-stop) vs conservative therapy 

1. N=542 patients (422 X-Stop, 120 conservative care controls) 

2. One-year follow-up evaluation revealed positive good results in the 

83.5% of patients treated with IPD with respect to 50% of the 

nonoperative group cases. During the first three years, in 38 out of the 

120 control cases, a posterior decompression and/or spinal fixation was 

performed because of unsatisfactory results of the conservative 

therapy. In 24 of 422 patients, the IPD device had to be removed, and a 

decompression and/or pedicle screw fixation was performed because of 

the worsening of neurological symptoms.  

3. Conclusions: Our results support the effectiveness of surgery in patients 

with stenosis. IPD may offer an effective and less invasive alternative to 

classical microsurgical posterior decompression in selected patients 

with spinal stenosis and lumbar degenerative disk diseases 

f. Evidence—complications 

i. Kim 2013, case series of 50 implants (various type) in 38 patients 

1. Postoperative CT revealed 11 nondisplaced spinous process fractures in 

11 patients. (28.9% of patients, 22% of levels). Five fractures were 

associated with mild to moderate lumbar back pain and six fractures 

were asymptomatic.  

2. Three patients underwent IPS removal and laminectomy. 

ii. Barbagallo 2009, case series of 69 patients treated with X-Stop for lumbar spinal 

stenosis 

1. Eight complications were recorded: 4 device dislocations and 4 spinous 

process (SP) fractures, including 2 spontaneous fractures of the L4 SP in 

patients treated at L3–L4 and L4–L5.  

g. Other policies 



Spinal Surgical Procedures 
2017 CPT Code Review 

4 
 

i. NICE 2010, interspinous distraction for lumbar spinal stenosis causing 

neurogenic claudication 

1. Current evidence on interspinous distraction procedures for lumbar 

spinal stenosis causing neurogenic claudication shows that these 

procedures are efficacious for carefully selected patients in the short 

and medium term, although failure may occur and further surgery may 

be needed. 

ii. Aetna, Cigna and BCBS consider interspinous distraction and spacers 

experimental for all indications 

1. Lack of better outcomes vs traditional decompression with higher rates 

of complications; lack of evidence for use as stand-alone procedure 

h. Expert guidelines 

i. North American Spine Society 2011, guidelines for treatment of lumbar spinal 

stenosis; study not included due to length, can be found here: 

(https://www.spine.org/Portals/0/Documents/ResearchClinicalCare/Guidelines/

LumbarStenosis.pdf) 

ii.  

1. There is insufficient evidence at this time to make a recommendation 

for or against the placement of an interspinous process spacing device 

in patients with lumbar spinal stenosis [compared to medical/non-

surgical management] 

i. HERC staff summary: There is no evidence of benefit of these devices compared to 

traditional decompression surgery, but there is a higher complication and re-operation 

rate.  Two trials have shown benefit of these devices compared to medical 

management; however, NASS and private insurers have not found sufficient evidence 

for use as a stand-alone procedure. 

j. HERC staff recommendation: 

i. Place 22867-22870 Insertion of interlaminar/interspinous process 

stabilization/distraction device on the Services Recommended for Non-

Coverage table 

1. As effective as current therapy with higher rates of complications 

  

https://www.spine.org/Portals/0/Documents/ResearchClinicalCare/Guidelines/LumbarStenosis.pdf
https://www.spine.org/Portals/0/Documents/ResearchClinicalCare/Guidelines/LumbarStenosis.pdf
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3) 62380: Endoscopic decompression of spinal cord, nerve root(s), including laminotomy, partial 

facetectomy, foraminotomy, discectomy and/or excision of herniated intervertebral disc, 1 

interspace, lumbar 

a. This is a new code, the first CPT code released for endoscopic minimally invasive spinal 

surgery.  The open equivalent is 63030 Laminotomy (hemilaminectomy), with 

decompression of nerve root(s), including partial facetectomy, foraminotomy and/or 

excision of herniated intervertebral disc; 1 interspace, lumbar which is on lines 154 

CERVICAL VERTEBRAL DISLOCATIONS/FRACTURES, OPEN OR CLOSED; OTHER VERTEBRAL 

DISLOCATIONS/FRACTURES, OPEN OR UNSTABLE; SPINAL CORD INJURIES WITH OR 

WITHOUT EVIDENCE OF VERTEBRAL INJURY, 351 CONDITIONS OF THE BACK AND SPINE 

WITH URGENT SURGICAL INDICATIONS, 366 SCOLIOSIS,532 CONDITIONS OF THE BACK 

AND SPINE WITHOUT URGENT SURGICAL INDICATIONS 

b. Evidence—lumbar discectomy for lumbar disc herniation 

i. Rasouli 2014, Cochrane review of minimally invasive lumbar discectomy vs 

open; study not included due to length, can be viewed here: 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010328.pub2/pdf 

1. N=11 studies (1172 participants).  

2. There was low quality evidence that MID was associated with worse leg 

pain than MD/OD at follow-up ranging from six months to two years 

(e.g. at one year: MD 0.13, 95% CI 0.09 to 0.16), but differences were 

small (less than 0.5 points on a 0 to 10 scale) and did not meet standard 

thresholds for clinically meaningful differences. There was low-quality 

evidence that MID was associated with worse LBP than MD/OD at six-

month follow-up (MD 0.35, 95% CI 0.19 to 0.51) and at two years (MD 

0.54, 95% CI 0.29 to 0.79). There was no significant difference at one 

year (0 to 10 scale: MD 0.19, 95%CI -0.22 to 0.59). Statistical 

heterogeneity was small to high (I2 statistic= 35% at six months, 90% at 

one year and 65% at two years). There were no clear differences 

between MID techniques and MD/OD on other primary outcomes 

related to functional disability (Oswestry Disability Index greater than 

six months postoperatively) and persistence of motor and sensory 

neurological deficits, though evidence on neurological deficits was 

limited by the small numbers of participants in the trials with 

neurological deficits at baseline.  

3. MID was associated with lower risk of surgical site and other infections, 

but higher risk of re-hospitalisation due to recurrent disc herniation. In 

addition, MID was associated with slightly lower quality of life (less than 

5 points on a 100-point scale) on some measures of quality of life, such 

as some physical subclasses of the 36-item Short Form. Some trials 

found MID to be associated with shorter duration of hospitalisation 

than MD/OD, but results were inconsistent. 

4. Authors’ conclusions MID may be inferior in terms of relief of leg pain, 

LBP and re-hospitalisation; however, differences in pain relief appeared 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD010328.pub2/pdf
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to be small and may not be clinically important. Potential advantages of 

MID are lower risk of surgical site and other infections. MID may be 

associated with shorter hospital stay but the evidence was inconsistent. 

Given these potential advantages, more research is needed to define 

appropriate indications for MID as an alternative to standard MD/OD. 

ii. Wang 2014, meta-analysis of minimally invasive lumbar discectomy vs open for 

lumbar disc herniation 

1. N=11 studies (1012 patients)  

2. The results of the meta-analysis indicated that there were significant 

differences between the two groups in blood loss (SMD = −0.93, 95% CI 

−1.84, −0.02; p = 0.05), and the number of days stays in hospital (SMD = 

−0.79, 95% CI −1.55, −0.04; p = 0.04). However, there were no 

significant differences in the short-term back visual analog scale (VAS) 

scores (SMD = −0.34, 95% CI −0.81, 0.14; p = 0.16), the long-term back 

VAS scores (SMD = 0.13, 95% CI −0.04, 0.30; p = 0.14), the short-term 

leg VAS scores (SMD = 0.14, 95%CI −0.01, 0.29; p = 0.07), the long-term 

leg VAS scores (SMD = 0.12, 95% CI −0.05, 0.30; p = 0.17), the short-

term Oswestry disability index (ODI) scores (SMD = 0.01, 95% CI −0.14, 

0.15; p = 0.92), the long-term ODI scores (SMD = 0.11, 95% CI −0.03, 

0.25; p = 0.14), and the incidence of complications (RR = 1.22, 95% 

CI0.88, 1.69; p = 0.24).  

3. The results of this meta-analysis demonstrate that ILMI and MD are 

both safe and effective surgical procedures for treating LDH. Compared 

with MD, ILMI can shorten days in hospital, decrease the mounts of 

blood loss during surgery. However, the overall GRADE evidence quality 

was very low. Therefore, further validation is required, and medical 

institutions should conduct high-quality studies. 

iii. Nerland 2015, case series of minimally invasive lumbar decompression for 

lumbar stenosis 

1. N=885 patients with central stenosis of the lumbar spine (414 open 

laminectomy, 471 microdecompression) 

2. 721 patients (81%) completed the one year follow-up. Equivalence 

between microdecompression and laminectomy was shown for the 

Oswestry disability index (difference 1.3 points, 95% confidence interval 

−1.36 to 3.92, P<0.001 for equivalence). Equivalence was confirmed in 

the propensity matched cohort and full information regression analyses. 

No difference was found between groups in quality of life (EQ-5D) one 

year after surgery. The number of patients with complications was 

higher in the laminectomy group (15.0% v 9.8%, P=0.018), but after 

propensity matching for complications the groups did not differ 

(P=0.23). The duration of surgery for single level decompression was 

shorter in the microdecompression group (difference 11.2 minutes, 95% 

confidence interval 4.9 to 17.5, P<0.001), but after propensity matching 

the groups did not differ (P=0.15). Patients in the microdecompression 



Spinal Surgical Procedures 
2017 CPT Code Review 

7 
 

group had shorter hospital stays, both for single level decompression 

(difference 1.5 days, 95% confidence interval 1.7 to 2.6, P<0.001) and 

two level decompression (0.8 days, 1.0 to 2.2, P=0.003).  

3. Conclusion: At one year the effectiveness of microdecompression is 

equivalent to laminectomy in the surgical treatment of central stenosis 

of the lumbar spine. Favourable outcomes were observed at one year in 

both treatment groups. 

c. Other policies 

i. Premara BCBS and Aetna find minimally invasive lumbar spine surgery 

investigational 

d. HERC staff summary: There is limited, low quality evidence regarding percutaneous 

endoscopic lumbar spinal surgery 

e. HERC staff recommendation: 

i. Place 62380: Endoscopic decompression of spinal cord, nerve root(s), including 

laminotomy, partial facetectomy, foraminotomy, discectomy and/or excision of 

herniated intervertebral disc, 1 interspace, lumbar on the Services 

Recommended for Non-Coverage table 

1. Investigational 
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Abstract

Background: Dynamic interspinous spacers, such as X-stop, Coflex, DIAM, and Aperius, are widely used for the treatment of
lumbar spinal stenosis. However, controversy remains as to whether dynamic interspinous spacer use is superior to
traditional decompressive surgery.

Methods: Medline, Embase, Cochrane Library, and the Cochrane Controlled Trials Register were searched during August
2013. A track search was performed on February 27, 2014. Study was included in this review if it was: (1) a randomized
controlled trial (RCT) or non-randomized prospective comparison study, (2) comparing the clinical outcomes for
interspinous spacer use versus traditional decompressive surgery, (3) in a minimum of 30 patients, (4) with a follow-up
duration of at least 12 months.

Results: Two RCTs and three non-randomized prospective studies were included, with 204 patients in the interspinous
spacer (IS) group and 217 patients in the traditional decompressive surgery (TDS) group. Pooled analysis showed no
significant difference between the IS and TDS groups for low back pain (WMD: 1.2; 95% CI: 210.12, 12.53; P = 0.03; I2 = 66%),
leg pain (WMD: 7.12; 95% CI: 23.88, 18.12; P = 0.02; I2 = 70%), ODI (WMD: 6.88; 95% CI: 214.92, 28.68; P = 0.03; I2 = 79%), RDQ
(WMD: 21.30, 95% CI: 23.07, 0.47; P = 0.00; I2 = 0%), or complications (RR: 1.39; 95% CI: 0.61, 3.14; P = 0.23; I2 = 28%). The TDS
group had a significantly lower incidence of reoperation (RR: 3.34; 95% CI: 1.77, 6.31; P = 0.60; I2 = 0%).

Conclusion: Although patients may obtain some benefits from interspinous spacers implanted through a minimally invasive
technique, interspinous spacer use is associated with a higher incidence of reoperation and higher cost. The indications,
risks, and benefits of using an interspinous process device should be carefully considered before surgery.
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Introduction

Degenerative lumbar spinal stenosis is common in the elderly

population, and many affected individuals have pain and

neurogenic intermittent claudication. Decompressive surgery is

recommended for their treatment [1,2]. Flexion tends to relieve

symptoms for some patients. Therefore, dynamic devices have

been designed to limit spinal extension. These devices include

interspinous spacers, such as the X-stop, Coflex, DIAM, and

Aperius devices [3,4,5].

However, controversy remains about whether interspinous

spacers produce better or worse outcomes than traditional

decompressive surgery [6,7]. Richards et al. reported that

implanted interspinous spacers could increase the spinal canal

area, as well as the width and area of the intervertebral foramen

[8]. Zucherman et al. [9] reported good functional improvement

and pain relief after the implantation of interspinous spacers.

However, Bowers et al. [10] noted that the procedure carried a

high rate of complications, which was separately reported by Kim

et al. [11].

The aim of this study was to compare the clinical outcomes of

interspinous spacer use to traditional decompressive surgery.

Methods

Search strategy
Electronic databases of Medline, Embase, Cochrane Library,

and the Cochrane Controlled Trials Register were searched

without restriction for publication date or language during August

2013. The following keywords were used, in combination with
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Boolean operators: ‘‘lumbar spinal stenosis,’’ ‘‘neurogenic inter-

mittent claudication,’’ ‘‘interspinous spacer,’’ ‘‘X-stop,’’ ‘‘Coflex,’’

‘‘DIAM,’’ ‘‘Wallis,’’ ‘‘Aperius,’’ and ‘‘decompressive surgery’’.

Related articles and reference lists were searched to avoid

omissions. A track search was performed on February 27, 2014,

to add any new publications.

Eligibility criteria
A study was included in the analysis if it was: (1) a randomized

controlled trial (RCT) or a non-randomized prospective compar-

ative study, (2) comparing the clinical outcomes of interspinous

spacer use versus traditional decompressive surgery, (3) in at least

30 patients, (4) with a follow-up period of at least 12 months. Two

authors (AMW and YZ) assessed the potentially eligible studies

independently. Any disagreement was discussed and resolved with

a third independent author (LQL).

Data extraction
Data were independently extracted by two investigators (XLW

and YLJ) using a standardized form (Table S1). Collected data

included the publication date, study design, sample size, follow-up

duration, interventions, complications, incidence of reoperation,

and clinical outcomes, including low back pain, leg pain, the

Oswestry disability index (ODI), and the Roland disability

questionnaire (RDQ).

Risk of bias assessment
Risk of bias was assessed with the Downs and Black checklist

[12]. The quality levels of randomized and non-randomized

studies of healthcare interventions were assessed with 27 questions,

as shown in Table S2.

Statistical analysis
Meta-analyses were performed in the RevMan 5.2 software

(Cochrane Collaboration, Software Update, Oxford, UK), ac-

Figure 1. Flowchart of the study selection process.
doi:10.1371/journal.pone.0097142.g001

Table 1. Characteristics of the four included studies.

Characteristic Stromqvist 2013 Beyer 2013 Richter 2012 Kim 2007 Moojen 2013

Study design RCT Non-RCT Non-RCT Non-RCT RCT

Follow-up duration 24 months 24 months 24 months 12 months 12 months

Participants 100 patients Age: 69
(49–89) years

45 patients Age:
69.369.7 years

62 patients Age:
68 (52–79) years

62 patients Age:
50 (20–81) years

159 patients Age:
63 (45–83) years

Intervention IS = 50 TDS = 50 IS (X-Stop) IS = 12 TDS = 33 IS
(Aperius)

IS = 31 TDS = 31 IS
(Coflex)

IS = 31 TDS = 31 IS
(DIAM)

IS = 80 TDS = 79 IS
(distraXion)

Outcomes VAS of low back pain and
leg pain, complications
and reoperation

VAS of low back pain
and leg pain, ODI and
complications

ODI, RDQ, complications
and reoperation

VAS of low back pain
and leg pain,
complications

VAS of low back pain
and leg pain, RDQ,
complications, reoperation

Note: RCT: Randomized controlled trial; IS: Interspinous spacer group; TDS: Traditional decompressive surgery group; VAS: Visual analogue scale; ODI: Oswestry
disability index; RDQ: Roland disability questionnaire.
doi:10.1371/journal.pone.0097142.t001
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cording to the recommendations of the Cochrane Collaboration.

Another author independently checked the data before the

analysis was performed. Risk ratios (RRs) were calculated for

binary outcomes and weighted mean differences (WMDs) for

continuous outcomes, along with the 95% confidence intervals

(CIs). Heterogeneity was evaluated by chi-squared and I2 tests.

Acceptable heterogeneity was defined by a P-value of ,0.01 for

the chi-squared test and ,30% for the I2 test. A sensitivity analysis

was performed, in which the possible effects of removing one study

from the analysis were evaluated. Homogeneous data were pooled

with a fixed-effects model. Heterogeneous data were assessed by a

random-effects model.

Results

Studies included and risk of bias
The first search strategy identified 426 potential studies, of

which 422 reports were excluded. One RCT [13] and three non-

randomized prospective studies [14,15,16] were included accord-

ing to the eligibility criteria. Another RCT was included by the

track search [17] (Fig. 1). In total, there were 208 patients in the

interspinous spacer (IS) group and 217 patients in the traditional

decompressive surgery (TDS) group. The characteristics of all five

included studies are shown in Table 1. The risk of bias assessment

according to the Downs and Black checklist of all included studies

is shown in Table S2.

Clinical outcomes
Four studies [13,14,16,17] reported visual analogue scale (VAS)

scores for low back pain and leg pain. Pooled analysis showed no

significant differences between the IS and TDS groups for low

back pain (WMD: 1.20; 95% CI: 210.12, 12.53; P = 0.03;

I2 = 66%) or leg pain (WMD: 7.12; 95% CI: 23.88, 18.12;

P = 0.02; I2 = 70%; Fig. 2A, B). Two studies each reported the

results of the ODI [15,16] and RDQ [15,17]. Pooled analysis

shown no significant difference between the IS and TDS groups

Figure 2. Forest plot showing the meta-analysis of visual analogue scale (VAS) scores for low back pain (A) and leg pain (B), the
Oswestry disability index (C), and the Roland disability questionnaire (D).
doi:10.1371/journal.pone.0097142.g002
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for the ODI (WMD: 6.88; 95% CI: 214.92, 28.68; P = 0.03;

I2 = 79%) or RDQ (WMD: 21.30; 95% CI: 23.07, 0.47;

P = 0.88; I2 = 0%; Fig. 1C, D).

Complications
All of the included studies reported the outcome of complica-

tions. There were 23/204 complications in the IS group and 18/

217 complications in the TDS group. Pooled analysis showed no

significant differences between the groups (RR: 1.39; 95% CI:

0.61, 3.14; P = 0.23; I2 = 28%; Fig. 3). Analyses of the minimally

invasive (MI) and open surgery (OS) subgroups revealed no

significant differences between the IS and TDS groups (MI

subgroup: RR: 1.08; 95% CI: 0.47, 2.48; OS subgroup: RR: 1.76;

95% CI: 0.35, 8.84; Fig. 3).

Reoperation
The incidence of reoperation was reported in three studies

[13,15,17]. In the IS group, 31/161 cases required a second

operation, compared to 11/160 cases in the TDS group. The

incidence of reoperation was significantly lower in the TDS group

(RR: 3.34; 95% CI: 1.77, 6.31; P = 0.60; I2 = 0%, Fig. 4).
Analyses of the MI and OS subgroups showed a higher incidence

of reoperation in the IS group (MI subgroup: RR: 3.46; 95% CI:

1.47, 8.11; OS subgroup: RR: 3.20; 95% CI: 1.23, 8.33; Fig. 4).

Discussion

Patients with lumbar spinal stenosis can experience intermittent

neurogenic claudication, pain, and numbness in the legs.

Implantation of an interspinous spacer can increase the cross-

Figure 3. Forest plot showing the meta-analysis for the incidence of complications.
doi:10.1371/journal.pone.0097142.g003

Figure 4. Forest plot showing the meta-analysis for the reoperation rate.
doi:10.1371/journal.pone.0097142.g004
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sectional area of the spinal canal [18]. Many interspinous spacers

have been designed [19] for clinical use [20], and an increasing

number of studies have reported their use for the treatment of

degenerative lumbar spinal stenosis [4,5,21,22]. However, most of

these studies were case series or clinical experiments without

contrasting controls [23]. Our eligibility criteria permitted only

five studies to be included in our meta-analysis. Although the

included sample size was not large, it is larger than most other

studies of dynamic device use for the management of lumbar

spinal stenosis [24,25]. All of the included studies were prospective

and comparatively designed, and two were RCTs [13]. Therefore,

the results of our meta-analysis are credible.

The meta-analysis revealed no statistically significant differences

in the clinical outcomes for back/leg pain, ODI, and RDQ

between the two groups. Complication rates were also similar,

although the incidence of complications in the TDS group (18/

217; 8.3%) was slightly lower than that in the IS group (23/204;

11.3%). Interspinous spacer insertion has been associated with

spinous process fracture, implant dislocation, [14,15], and

heterotopic ossification [26,27], which may explain the slightly

higher rate of complications in the IS group.

The reoperation rate was significantly higher in the IS group

(37/161; 23.0%) compared to the TDS group (11/160, 6.9%).

Moojen et al. [17] and Beyer et al. [16] implanted interspinous

spacers through an MI method. Therefore, we performed a

subgroup analysis of the incidence rates of complications and

reoperations for the MI and OS subgroups. The subgroup analysis

revealed the same results as the overall analysis, indicating that the

higher reoperation rate was not related to the surgical method (MI

or OS). Many surgeons choose indirect decompressive surgery

[13] or simply insert the implant percutaneously [28,29]. It may be

that patients could obtain benefits from the MI technique;

however, the cost of each interspinous process device is at least

J2,000 (£1,704; $2,756), as reported by Moojen et al. [17]. An

alternative might be the use of microsurgical technique of simple

decompression without interspinous spacer use, many of which

have been reported.

A limitation of this meta-analysis was that only five studies were

included. There is a lack of studies comparing interspinous spacer

use and traditional decompressive surgery in the published

literature. Based on the above meta-analysis of 12 to 24 months

of clinical results, we conclude that patients may obtain some

benefit from MI techniques with interspinous spacer use.

However, the high cost and high reoperation rate associated with

interspinous spacer use are worrisome. Therefore, the indications,

risks, and benefits of using an interspinous process device should

be carefully considered before surgery.
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A Multicenter, Prospective, Randomized Trial
Evaluating the X STOP Interspinous Process
Decompression System for the Treatment of
Neurogenic Intermittent Claudication
Two-Year Follow-Up Results

James F. Zucherman, MD,* Ken Y. Hsu, MD,* Charles A. Hartjen, MD,†
Thomas F. Mehalic, MD,‡ Dante A. Implicito, MD,§§ Michael J. Martin, MD,¶
Donald R. Johnson II, MD,� Grant A. Skidmore, MD,** Paul P. Vessa, MD,††
James W. Dwyer, MD,†† Stephen T. Puccio, MD,§§§§ Joseph C. Cauthen MD,¶¶ and
Richard M. Ozuna, MD��

Study Design. A randomized, controlled, prospective
multicenter trial comparing the outcomes of neurogenic
intermittent claudication (NIC) patients treated with the
interspinous process decompression system (X STOP)
with patients treated nonoperatively.

Objective. To determine the safety and efficacy of the
X STOP interspinous implant.

Summary of Background Data. Patients suffering from
NIC secondary to lumbar spinal stenosis have been lim-
ited to a choice between nonoperative therapies and de-
compressive surgical procedures, with or without fusion.
The X STOP was developed to provide an alternative
therapeutic treatment.

Methods. 191 patients were treated, 100 in the X STOP
group and 91 in the control group. The primary outcomes
measure was the Zurich Claudication Questionnaire, a
patient-completed, validated instrument for NIC.

Results. At every follow-up visit, X STOP patients had
significantly better outcomes in each domain of the Zu-
rich Claudication Questionnaire. At 2 years, the X STOP
patients improved by 45.4% over the mean baseline
Symptom Severity score compared with 7.4% in the con-
trol group; the mean improvement in the Physical Func-
tion domain was 44.3% in the X STOP group and �0.4% in

the control group. In the X STOP group, 73.1% patients
were satisfied with their treatment compared with 35.9%
of control patients.

Conclusions. The X STOP provides a conservative yet
effective treatment for patients suffering from lumbar spi-
nal stenosis. In the continuum of treatment options, the X
STOP offers an attractive alternative to both conservative
care and decompressive surgery.

Key words: prospective randomized study design,
lumbar spinal stenosis, neurogenic intermittent claudica-
tion, epidural injection, laminectomy, interspinous pro-
cess decompression. Spine 2005;30:1351–1358

Studies evaluating neurogenic intermittent claudication
(NIC) secondary to lumbar spinal stenosis (LSS) indicate
that 3 to 4% of patients with low back pain who see a
general physician have LSS, and 13 to 14% of patients
with low back pain who see a specialist have LSS.1–4 The
cost to society of NIC resulting from medical care, loss of
productive work hours, legal costs, and compensation
costs is in the tens of billions of dollars in the United
States annually.5,6 The definition, etiology, clinical
symptoms, incidence, and treatment of NIC have been
well documented and are generally attributed to neural
compression at one or more lumbar motion seg-
ments.7–22

The characteristic symptoms of NIC such as back and
leg pain, tingling, numbness, and weakness are generally
present depending on the patient’s posture, with symptoms
exacerbated in positions of lumbar extension such as stand-
ing and walking, and relieved in positions of flexion such
as sitting or bending forward.8,12,17,19–21,23–25 The pri-
mary level affected is L4–L5, followed by L3–L4, L5–S1,
L2–L3, and L1–L2.14,15,17,22,26 Patients with stable
symptoms are treated with a regimen of nonoperative
therapy that may include epidural steroid injections, oral
steroids, nonsteroidal anti-inflammatory medication,
analgesics, physical therapy, and spinal manipulation.
The only treatment option available to patients who fail
to respond to these therapies is decompressive surgery,
such as a laminectomy, which may be accompanied by a
fusion. The success rate of decompressive surgery as re-
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ported in the clinical literature is quite variable, and the
procedure is associated with a relatively high complica-
tion and reoperation rate.27–32 Turner’s meta-analysis of
74 published studies of surgery for lumbar spinal steno-
sis found good to excellent results ranging from 26 to
100%.33

The interspinous process decompression system (X
STOP) provides an alternative therapy to conservative
treatment and decompressive surgery for patients suffer-
ing from NIC.34 The X STOP is implanted between the
spinous processes and reduces pathologic extension at
the symptomatic level(s), while allowing flexion and un-
restricted axial rotation and lateral bending.35 Biome-
chanical studies have shown that the implant signifi-
cantly reduces intradiscal pressure and facet load and
prevents narrowing of the spinal canal and neural fora-
mens.36–38 The current study reports the 2-year out-
comes from a prospective, randomized, multicenter
study of NIC patients. The specific aims of the study were
to measure the percentage of improvement of patients
treated nonoperatively and with the X STOP. The au-
thors hypothesized that the X STOP would be signifi-
cantly more effective than conservative care at all fol-
low-up visits.

Patients and Methods

Patient Selection. One hundred ninety-one patients were en-
rolled in a prospective, randomized, controlled trial at 9 US
centers over a 15-month period from May 2000 to July 2001.
The study was conducted under a Food and Drug Administra-
tion-approved Investigational Device Exemption and was ap-
proved by the Institutional Review Board at each participating
institution before initiation. All patients signed an Institutional
Review Board-approved informed consent form before participa-
tion in the study. Patient eligibility to participate in the study was
based on the following key inclusion and exclusion criteria.

Key Inclusion Criteria. Patients had to be at least 50 years
old and have leg, buttock, or groin pain with or without back
pain that was relieved during flexion. To identify a study pop-
ulation of patients with more moderate symptoms of NIC,
patients had to be able to walk at least 50 feet.

Key Exclusion Criteria. Patients could not have a fixed mo-
tor deficit, cauda-equina syndrome, previous lumbar surgery of
the stenotic level, or spondylolisthesis greater than grade I on a
scale of I to IV at the affected level(s).

Randomization. Block randomization by site was used to
ensure a balanced proportion of X STOP and control subjects

in each clinical site and for the entire study. The date of surgery
was considered as the treatment date for X STOP patients, and
the date of the initial epidural injection was considered as the
treatment date for control patients.

Control Group. Nonoperative therapy was selected as a con-
trol in the current study, both because it is the standard of care
in the treatment for patients with mild to moderate NIC and
because implantation of the X STOP, like nonoperative care,
does not require the patient to undergo a highly invasive pro-
cedure. Patients randomized to the control group received at
least one epidural steroid injection following enrollment and
were prescribed additional epidural steroid injections, nonste-
roidal anti-inflammatory medications, analgesics, and physical
therapy as necessary. Physical therapy consisted of back school
and methods such as ice packs, heat packs, massage, stabiliza-
tion exercises, and pool therapy.

X STOP Group. Patients randomized to the X STOP group
underwent surgery for implantation of the device, which con-
sists of two components: a spacer assembly and a wing assem-
bly. The X STOP is placed between the spinous processes from
a lateral direction without resecting the supraspinous ligament
or the removing of any tissue (Figure 1). The surgical technique
is described in more detail by Zucherman et al34

Outcomes Assessment. Assessments were made before treat-
ment (baseline) and at 6 weeks, 6 months, 1 year, and 2 years
following treatment. Assessment of the primary outcome was
based on data collected using the patient-completed Zurich
Claudication Questionnaire (ZCQ), which consists of Symp-
tom Severity and Physical Function domains that are com-
pleted before and after surgery and the Patient Satisfaction
domain that is completed after surgery.39,40 The mean percent
improvement from baseline in the Symptom Severity and Phys-
ical Function domains was calculated for each patient at each
time point. Also, the proportion of patients in both groups who
were clinically significantly improved and who were satisfied
with their treatment was compared at each follow-up time
point. The mean percent improvement from baseline in the
Symptom Severity and Physical Function domains was com-
pared between the X STOP and control groups using an
ANOVA with a level of significance of 0.05. The percentage of
patients who had significant clinical improvement in each do-
main was compared between the X STOP and control groups
using the Fisher exact test with a level of significance of 0.05.
Pretreatment variables including baseline scores, patient demo-
graphics such as age or gender, the presence of comorbid con-
ditions, and operative variables for X STOP patients were cor-
related with treatment success using univariate and
multivariate regression analyses to determine predictors of out-
comes. All independent variables associated with levels of sig-

Figure 1. A schematic of the X
STOP in situ. The posterior (A),
lateral (B), and axial (C) views
show that the implant is placed
between the spinous process.
The lateral wings prevent ante-
rior and lateral migration, and the
supraspinous ligament prevents
posterior migration.
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nificance �0.1 in the univariate analyses were included in mul-
tiple logistic regression models with stepwise selection of
variables.

Radiographic Analysis. All patients underwent a radio-
graphic examination at each follow-up visit. The examination
included anteroposterior and sagittal plain radiographs of the
lumbar spine in the neutral or standing position. The distance
between the spinous processes of the implanted levels of X
STOP was compared between the 6-week and 2-year radio-
graphs using the method of Neumann et al.41 Additional mea-
surements were made to determine if the X STOP resulted in
any radiographic changes to the lumbar spine that could be of
potential clinical significance, such as whether there was an
increase or decrease in the angulation or curvature of the spine
or whether there was an increase or decrease in the percentage
of spondylolisthesis. Measurements in the X STOP patients
were compared with measurements made in control patients at
1- and 2-year follow-up. All measurements were made by an
independent radiologist and comparisons were performed us-
ing Student’s t test with a level of significance of 0.05.

Safety. Complications were assessed intraoperatively and after
surgery until patients completed the study.

Results

Demographics and Baseline Variables
There were no significant differences in age, height, or
weight between the two groups (Table 1). The mean age
was 70 years in the X STOP group and 69.1 in the con-
trol group. Also, there were no significant differences in
baseline Symptom Severity or Physical Function domain
scores between the two groups (Table 1). Spondylolis-
thesis of Grade I or less was present in 35% of the X
STOP patients and 27% of the control patients; the re-
maining patients had no spondylolisthesis present.

Operative Details
A total of 136 levels were implanted in 100 patients; 64
single levels and 36 double levels. The procedure took an
average of 54 � 18 minutes (mean � SD), and the aver-
age blood loss was 46 mL. The most common level im-
planted was L4–L5 (89/136), and the second most com-
mon level was L3–L4 (43/136). The procedure was
performed under local anesthesia in 97 patients and un-
der general anesthesia in 3 patients. Ninety-six patients
were in the hospital less than 24 hours and four stayed
greater than 24 hours.

Epidural Injections
All 91 patients in the control group received an epidural
steroid injection following enrollment. An additional
125 injections were administered to control group pa-
tients over the course of the study, for a total of 216
injections. Fifty-nine control group patients received at
least one additional injection after the initial injection at
baseline: 22 patients received 1 additional injection, 21
patients received 2 additional injections, 8 patients re-
ceived 3 additional injections, and 8 patients received 4
or more injections.

Patient Follow-up
At 2-years follow-up, data from 93 of the 100 X STOP
patients and 81 of the 91 control patients were available
for analysis. In the X STOP group, seven patients were
lost to follow-up; four patients died, two patients failed
to complete the ZCQ, and one patient withdrew. In the
control group, ten patients were lost to follow-up; three
patients died, one patient could not tolerate the initial
epidural steroid injection which was aborted, and six
patients withdrew. Outcomes from these patients are not
included in the results. None of the deaths in the study
were attributable to treatment in either group.

Primary Outcomes
The mean percent improvement of the Symptom Severity
and Physical Function domain scores in the X STOP
group were significantly greater than those of the control
group at each time point (Figures 2 and 3). At 2 years, the
mean Symptom Severity scores improved by 45.4% from
the baseline scores in the X STOP group and by 7.4% in
the control group (P � 0.001). At the same time point, the
mean Physical Function scores improved by 44.3% in
the X STOP group and by �0.4% in the control group
(P � 0.001). These findings were consistent for the two
domains at all time points (Figures 2 and 3). In the X
STOP group, there were no significant differences be-
tween the mean percent improvement at any two fol-

Table 1. Patient Demographics and Baseline Variables

Variable X STOP Control P *

Age (years) 70.0 (9.8) 69.1 (9.9) 0.513
Height (cm) 170.9 (9.7) 168.4 (11.2) 0.117
Weight (kg) 80.4 (15.8) 81.8 (18.9) 0.569
Baseline SS 3.14 (0.56) 3.10 (0.51) 0.582
Baseline PF 2.48 (0.48) 2.48 (0.51) 0.938
Spondylolisthesis present 35/100 24/90 0.272

Note. mean (SD).
* Student’s t test.

Figure 2. The mean percent change of the Symptom Severity
scores relative to each patient’s baseline score. At each time
point, the mean percent change of the X STOP patient’s score was
significantly greater than that of the control patient’s score (P �
0.001). There were no significant differences between time points
for either the X STOP (P � 0.590) or control groups (P � 0.900). The
percent change for each patient at each time point was calculated
as the change from baseline relative to the baseline score, i.e.,
(Baseline score � scoret)/Baseline score.
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low-up time points in the Symptom Severity or Physical
Function domains (P � 0.59 and P � 0.087, respec-
tively). In the control group, there were no significant
differences between the mean percent improvement at
any two follow-up time points in the Symptom Severity
or Physical Function domains (P � 0.9 and P � 0.27,
respectively).

At the 2-year evaluation, 56 of 93 patients (60.2%)
reported a clinically significant improvement in the
Symptom Severity domain compared with 15 of 81 pa-
tients (18.5%) in the control group (P � 0.001), 53 of 93
patients (57.0%) reported clinically significant improve-
ment in the Physical Function compared with 12 of 81
patients (14.8%) in the control group (P � 0.001), and
68 of 93 patients (73.1%) were at least somewhat satis-
fied compared with 28 of 78 patients (35.9%) in the
control group (P � 0.001). The proportion of patients
who satisfied all three ZCQ criteria was 48.4% in the X
STOP group compared with 4.9% in the control group.
The percentage of patients with significant clinical im-
provement at 6 weeks, 6 months, and 1 year has been
reported previously.34

Predictors of Outcomes
In the univariate analysis, 13 variables were significantly
correlated to patient success in the X STOP group, and
three of these variables remained significant in the mul-
tivariate model (Table 2). A positive femoral stretch test,
the absence of comorbid conditions, and lower surgical
blood loss were the most significant predictors of patient
success in the univariate analysis and the only significant
predictors in the multivariate analysis. No variables as-
sociated with the control group were significant in the
univariate analysis. The presence of spondylolisthesis
was not predictive of outcomes although 55.9% (19 of
34) of the X STOP patients with spondylolisthesis were
clinically successful compared with 44.1% (26 of 59) of
patients without spondylolisthesis.

Additional Surgery
Six patients in the X STOP group and 24 patients in the
control group underwent decompressive surgery (lami-
nectomy) for unresolved stenosis symptoms during the
2-year follow-up period. Postlaminectomy outcomes are
available for 28 patients (6 X STOP and 22 control pa-
tients). The mean follow-up time for this group was 12.8
months (range 2.5–26.9 months). The patients undergo-
ing a laminectomy improved by 33.2% in the Symptom
Severity domain and by 37.9% in the Physical Function
domain. Sixteen of 28 (57.1%) patients had significant
clinical improvement in Symptom Severity, 18 of 28
(64.3%) had significant clinical improvement in Physical
Function, and 15 of 28 (53.6%) were satisfied with the
outcome of their treatment (Table 3). Forty-three percent
(12/28) of laminectomy patients met all three of the ZCQ
criteria.

Safety/Complications
No device-related intraoperative complications oc-
curred, and investigators were able to complete implan-
tation of the X STOP in all patients. No procedures were
converted to a laminectomy at the time of X STOP
surgery.

Three complications occurred intraoperatively or
within 72 hours following surgery in the X STOP group
(Table 4). There was one episode of respiratory distress
and one ischemic coronary episode that resolved without
clinical sequelae. One X STOP patient with a history of

Figure 3. The mean percentage change of the Physical Function
scores relative to each patient’s baseline score. At each time
point, the mean percent change of the X STOP patient’s score was
significantly greater than that of the control patient’s score (P �
0.001). There were no significant differences between time points
for either the X STOP (P � 0.087) or control groups (P � 0.270). The
percent change for each patient at each time point was calculated
as the change from baseline relative to the baseline score, i.e.,
(Baseline score � scoret)/Baseline score.

Table 2. Predictors of Outcomes

X STOP Group Univariate Multi- Factor

Variable Estimate P Estimate P

Femoral stretch test �1.70 0.001 * �1.50 0.010 †
Comorbid conditions 1.39 0.003 * 1.33 0.013 †
Blood loss 0.02 0.004 * 0.02 0.007 †
ZCQ physical function �1.40 0.005 * NS
SF-36 social functioning 0.02 0.010 * NS
Range of motion-extension �0.06 0.012 * NS
SF-36 bodily pain 0.04 0.013 * NS
Range of motion-rotation �0.04 0.021 * NS
Employed �0.98 0.034 * NS
Age 0.04 0.048 * NS
L4–L5 involvement �2.06 0.058 * NS
Back pain present 1.14 0.075 * NS
Use of narcotics �0.75 0.081 * NS

NS � not significant.
* Indicates a level of significance � 0.1.
† Indicates a level of significance � 0.05.

Table 3. Comparison of X STOP and Laminectomy ZCQ
Outcomes

X STOP Laminectomy P *

Symptom severity 56/93 (60.2%) 16/28 (57.1%) 0.827
Physical function 53/93 (57.0%) 18/28 (64.3%) 0.520
Patient satisfaction 68/93 (73.1%) 15/28 (53.6%) 0.064
Overall success 45/93 (48.4%) 12/28 (42.9%) 0.669

* Fisher’s exact test.
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cardiovascular disease developed pulmonary edema 2
days following device implantation. This patient subse-
quently died. There were four minor operative site-
related complications in the immediate postoperative pe-
riod: one wound dehiscence, one swollen wound that
was aspirated, one hematoma, and one report of inci-
sional pain (Table 4). There were three device-related
complications in the X STOP group (Table 4). One X
STOP patient suffered a fall that caused the implant to
dislodge. The dislodged implant was removed without
sequelae. An asymptomatic spinous process fracture was
diagnosed in another patient on routine 6-month fol-
low-up radiographs, which required no further medical
treatment or surgical intervention. One patient reported
worsening pain 382 days following treatment, which
was determined to be possibly related to the implant.
Finally, one implant was placed posterior enough to be
considered malpositioned.

Five complications were associated with the epidural
injection (Table 4). One patient was unable to tolerate
the injection, and the investigator abandoned the proce-
dure; one patient had a severe flare in symptoms and was
admitted overnight; two patients had leg paresthesias
and were discharged following observation; and one pa-
tient sought treatment at an emergency room for back
pain 6 hours following the injection. Another patient
suffered a heart attack 3 days following treatment; it is
unknown whether the heart attack was related to the
injection procedure.

Distraction was maintained in 96% of the levels im-
planted with the X STOP, defined as no measurable
change in the distance between the spinous processes
when radiographs taken at the 6 week follow-up were
compared with radiographs taken at the 2-year follow-
up. There were no significant differences between the X
STOP and control groups in the mean values of any other
radiographic measurements made at either the 1-year or
2-year follow-up visits (Table 5).

Discussion

Currently available options to treat NIC are limited to
either nonoperative therapy or decompressive lumbar
laminectomy, with or without a fusion. With the excep-
tion of the 1-year report by Zucherman et al,34 no ran-
domized, prospective, multicenter study has been per-
formed on NIC patients to determine the efficacy of
either nonoperative therapy or surgical decompres-
sion.33,42 Few studies are prospective, the follow-up data
collection methods are unclear, rarely is the data ana-
lyzed by someone other than the treating physician, and
the outcomes are not assessed at consistent time inter-
vals.33,42

The current study reports the 2-year outcomes of NIC
patients in a randomized, prospective, multicenter study
using a validated, patient-completed instrument to quan-
tify a change in the symptoms, physical function, and

Table 5. Mean Radiographic Measurements, 12- and 24-Month Follow-up Visits

Measurement Follow-up (months) X STOP Control P *

Spinous process Distance (mm) 12 52.1 (7.1) 51.0 (7.0) 0.336
24 51.8 (7.4) 51.2 (7.1) 0.592

Anterior disc height (mm) 12 9.9 (4.2) 9.7 (3.8) 0.776
24 9.0 (4.1) 8.9 (4.3) 0.839

Posterior disc height (mm) 12 5.3 (2.5) 5.1 (2.3) 0.626
24 4.6 (2.3) 4.6 (2.2) 0.935

Treated level angulation (deg) 12 14.6 (7.4) 16.5 (6.7) 0.099
24 15.1 (7.1) 15.5 (7.6) 0.707

L1–L5 angulation (deg) 12 34.4 (11.9) 33.5 (14.1) 0.701
24 35.6 (11.5) 32.8 (13.1) 0.198

Foraminal height (mm) 12 23.2 (2.5) 22.5 (2.5) 0.088
24 21.2 (2.8) 21.5 (2.7) 0.412

Spondylolisthesis (%) 12 4.1 (8.7) 5.9 (9.0) 0.201
24 4.7 (9.2) 7.0 (10.4) 0.154

L1–L5 coronal curve (deg) 12 4.9 (4.3) 5.8 (5.5) 0.267
24 6.1 (5.5) 4.9 (4.1) 0.193

Note. Mean (SD).
* Student’s t test.

Table 4. Complications of X STOP and Control Patients

Complication
X STOP

(N � 100)
Control

(N � 91)

Intraoperative or procedure related
Respiratory distress 1 1.0% 0 0.0%
Coronary episode, ischemic 1 1.0% 0 0.0%
Pulmonary edema 1 1.0% 0 0.0%
Wound dehiscence 1 1.0% NA NA
Wound swelling 1 1.0% NA NA
Hematoma 1 1.0% NA NA
Incisional pain 1 1.0% NA NA
Injection intolerance NA NA 1 1.1%
Symptom flare NA NA 1 1.1%
Leg paresthesia NA NA 2 2.2%
Increased back pain NA NA 1 1.1%
Heart attack NA NA 1 1.1%

Device related
Malpositioned implant 1 1.0% NA NA
Implant dislodgement/migration 1 1.0% NA NA
Spinous process fracture 1 1.0% NA NA
Increased pain at implant level 1 1.0% NA NA

NA � not applicable.
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patient satisfaction following treatment for NIC. The
results of this study and the previous report by Zucher-
man et al34 demonstrate that the X STOP significantly
improves symptoms and function compared with epi-
dural steroid injections and conservative therapy at
6-week, 6-month, 1-year, and 2-year follow-up.

The presence of comorbid conditions was a negative
predictor of outcomes in this trial, which has been noted
in outcomes of decompressive surgery for LSS. Katz et
al31 reported that patients with greater co-morbidities
and worse self-rated health, physical function, symptom
severity, and depression were associated with worse out-
comes. Jonsson et al30 reported that 23 of the 50 patients
had concomitant diseases that affected walking ability
and likely the outcomes.

To place the outcomes of the X STOP in the spectrum
of current treatment alternatives for NIC, we have com-
pared the outcomes of the relevant literature regarding
the safety and efficacy of decompressive laminectomy
with the X STOP outcomes.26,31,32,43–45 In a study by
Johnsson et al,45 approximately 60% of the LSS patients
treated surgically graded their condition as improved,
whereas approximately 40% were either unchanged or
worse. In a study by Amundsen et al,26 15 of 48 (31%) of
patients treated surgically assessed their pain as none to
light and could be considered clinically successful. In two
successive reports by Atlas et al,32,46 between 60 and
70% of the surgical patients were satisfied following sur-
gery, and their predominant symptom was “better” in
approximately 55 to 70% of the patients. Using a more
rigorous definition of clinical success, Gunzburg et al44

reported that 21 of 36 (58%) reported improvement in
three of the four outcomes measures (visual analog pain
intensity scale, Oswestry Low Back Pain Disability Ques-
tionnaire, Waddell Disability Index, and Low Back Out-
come Score), used in their study, and 14 of 36 (39%)
reported improvement in all four outcomes measures.
Katz et al reported outcomes in 197 patients with 2 year
follow-up, using the ZCQ and the same success crite-
ria in a patient population similar to those enrolled in
this study. Katz et al31,43 reported that 63% of the
patients were significantly improved in Symptom Se-
verity, 59% were improved in Physical Function, and
72% were satisfied (Figure 4). Forty-seven percent of
patients met all three criteria. These results confirm that
outcomes of X STOP patients are comparable with the
results of patients undergoing decompressive laminecto-
my.26,31,32,43–45 There were also no significant differ-
ences in the outcomes of the 6 X STOP and 22 control
patients who underwent a decompressive laminectomy
compared with the X STOP using the same outcomes
measure (Figure 4).

Although the outcomes of the X STOP and surgical
decompression procedures are comparable, there are sig-
nificant differences in the risks associated with the two
surgical procedures. Mean operative time for the X
STOP procedure was 54 minutes, which is considerably
less than the range of 72 to 278 minutes reported for

laminectomy procedures.11,30,47–50 Also, the mean blood
loss of 46 mL during the X STOP procedure is consider-
ably less than the range of 115 to 1040 mL reported
for decompressive surgery.11,30,47,48,50 Complications
reported for laminectomy include paralysis, myocar-
dial infarction, pulmonary embolism, pneumonia, he-
matoma, deep vein thrombosis, neurologic deficit,
deep infection, superficial infection, dural tears, implant
failure (when accompanied by a fusion), and pseudar-
throsis.7,32,33,47,51–53 Turner’s meta-analysis reported
the following complication rates for NIC surgery: peri-
operative mortality (0.32%), dural tears (5.91%), deep
infection (1.08%), superficial infection (2.3%), deep
vein thrombosis (2.78%), any complication (12.64%).33

None of these major complications was reported as a
result of the X STOP procedure. Because the X STOP is
not implanted adjacent to nerve roots or the spinal cord,
the risk of neurologic deficit or paralysis may be consid-
ered minimal, and no incidence of either complication
was reported in this study. Compared with the incidence
and severity of complications cited in the laminectomy
literature, the complications associated with the X STOP
procedure suggest that the procedure is at least as safe as
a decompressive laminectomy, and likely safer. In addi-
tion, the X STOP does not result in any significant radio-
graphic changes to the lumbar spine. There were no dif-
ferences between the mean disc height, curvature of the
spine, or angulation of the spine of X STOP and control
patients compared at 1 and 2 years. There was also no
difference in the degree of spondylolisthesis between the
X STOP and the control groups.

The incidence of a second operation for unresolved
stenosis symptoms in the X STOP group was 6%
through 2-year follow-up, a rate of reoperation favor-
ably comparable with rates reported in the clinical liter-
ature for the surgical treatment of stenosis.29,30,32,54 At-
las et al32 reported a 6% reoperation rate at 1 year
follow-up for 81 patients. Markwalder et al29 reported a
reoperation rate of 12% (12 of 100 patients) at a mean
follow-up period of 2.9 years, and Jonsson et al 30 re-
ported a reoperation rate of 18% (19 of 105 patients)
occurring from 0.5 years to 4.5 years after the initial
operation. Katz et al54 reported a reoperation rate of 6%

Figure 4. A comparison of outcomes for NIC patients treated with
decompressive laminectomy and the X STOP.
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at 1 year follow-up (5 of 88), which increased to 17% at
a median follow-up period of 4.2 years.

Outcomes in the control group were significantly
worse than those reported in the clinical literature for
nonoperative therapy. However, the low success rate for
nonoperative therapy should be considered a result of
the rigorous outcomes measure used in the study, and
not a confirmation that nonoperative therapy is not effi-
cacious. NIC patients are typically considered as suc-
cesses in the clinical literature if they experience at least
some improvement after undergoing nonoperative ther-
apy.10,26,32,45,46,55 Hurri et al10 reported that 44% had
at least some improvement in neurologic symptoms, and
Atlas et al32 reported 45% had improvement in leg pain.
Johnsson et al45 found that 32% of the patients treated
nonoperatively considered their condition improved. In
this trial, 44% of control patients experienced at least
some improvement in pain symptoms and 43% experi-
enced some improvement in their physical function. The
outcomes of the control group in this study were consis-
tent with and comparable with results reported in the
literature.

The genesis of the concept that an implant placed be-
tween the spinous processes might provide relief for pa-
tients suffering from neurogenic intermittent claudica-
tion came about from a straightforward clinical
observation; most of these patients get relief of symp-
toms when they bend forward and flex their spines and
conversely their symptoms worsen when they stand erect
and extend their spines. Results of this randomized, mul-
ticenter trial clearly demonstrate that the X STOP im-
proves clinical symptoms and function significantly com-
pared with epidural steroid injections and conservative
therapy in patients with symptoms of NIC. In each do-
main of the primary outcomes measure, X STOP patients
had significantly better outcomes at every follow-up
visit. The absence of any major complications demon-
strates that the X STOP is safe. Because the X STOP
procedure may be performed with a small exposure un-
der local anesthesia, this treatment represents an attrac-
tive alternative for NIC patients.

The X STOP provides a conservative, yet effective,
treatment for patients suffering from lumbar spinal ste-
nosis. In the continuum of treatment options, the X
STOP offers an attractive alternative to both nonopera-
tive treatment and decompression surgery for patients
with symptoms related to lumbar spinal stenosis.

Key Points

● A randomized, controlled, prospective multi-
center trial of neurogenic intermittent claudication
patients was conducted to compare the safety and
efficacy of the X STOP interspinous implant with
nonoperative therapy.

● Using a validated, patient-completed, condition-
specific outcomes measure, the efficacy of the X
STOP treatment was significantly greater than the
control group, yet with a comparably low compli-
cation rate.
● The X STOP is a safe and effective treatment for
neurogenic intermittent claudication patients com-
pared with both nonoperative therapy and decom-
pressive surgery.
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a b s t r a c t

Interspinous distraction devices provide an effective treatment for patients suffering from lumbar spinal
stenosis and/or degenerative disk disease. The aim of this multicenter study was the prospective evalua-
tion of patients treated for symptomatic lumbar spinal stenosis with interspinous process decompression
(IPD) implants compared with a population of patients managed with conservative treatment.

542 patients affected by symptomatic lumbar spine degenerative disease were enrolled in a controlled
trial.

422 patients underwent surgical treatment consisting of X-STOP device implantation, whereas 120
control cases were managed conservatively. Both patient groups underwent follow-up evaluations at 6,
12, 24, and 36 months using the Zurich Claudication Questionnaire, the Visual Analog Scale score and
spinal lumbar X-rays, CT scans and MR imaging.

One-year follow-up evaluation revealed positive good results in the 83.5% of patients treated with IPD
with respect to 50% of the nonoperative group cases. During the first three years, in 38 out of the 120
control cases, a posterior decompression and/or spinal fixation was performed because of unsatisfactory
results of the conservative therapy. In 24 of 422 patients, the IPD device had to be removed, and a

decompression and/or pedicle screw fixation was performed because of the worsening of neurological
symptoms.

Our results support the effectiveness of surgery in patients with stenosis. IPD may offer an effective
and less invasive alternative to classical microsurgical posterior decompression in selected patients with
spinal stenosis and lumbar degenerative disk diseases.

© 2014 Elsevier B.V. All rights reserved.
. Introduction
Neurogenic intermittent claudication (NIC) secondary to lumbar
pinal stenosis (LSS) and degenerative disk diseases is a position-
ependent pathological condition that is aggravated by extension

Abbreviations: IPD, interspinous process decompression; NIC, neurogenic inter-
ittent claudication; VAS, Visual Analog Scale.
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E-mail address: robertogazzeri@gmail.com (R. Gazzeri).
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and improved by flexion [1–3,5,11]. Despite issues and concerns
surrounding their efficacy and complication rates, interspinous
process decompression (IPD) systems provide a minimally inva-
sive effective treatment for patients suffering from lumbar spinal
stenosis and are increasingly used in orthopedic and neurosurgical
settings [9,15,34]. However, there is a lack of comparative clinical
trials to establish the mid- and long-term follow-up of the IPD.

This prospective randomized study in patients with neuro-

genic intermittent claudication compared the results obtained in
patients undergoing interspinous process decompression device
(IPD) implantation with those achieved in patients managed by
means of conservative measures.
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Table 1
Summary of pathologies observed.

Pathologies observed
542

Control group
120 patients

X-STOP group
422 patients

Lumbar spinal stenosis one or two
levels
435

89 346

Previous lumbar microdiskectomy
performed in other hospital
22

7 15

Degenerative spondylolisthesis
(>grade I) associated a Modic I
25

9 16

Facet joint disorder with pathologic
movements of same
34

9 25

Black disk associated at the height of
the interspace reduced
26

6 20

Table 2
Summary of levels surgically treated.

Double levels
surgically treated

Number
of cases

Single levels
surgically treated

Number
of cases

L1-L2 L2-L3 1 L2-L3 21
L2-L3 L3-L4 3 L3-L4 77
L2-L3 L4-L5 2 L4-L5 248
F. Puzzilli et al. / Clinical Neurology

. Materials and methods

From May 2005 to December 2009, all patients affected by
ymptomatic single- or two-level segmental lumbar spine degen-
rative disease were considered for enrollment in this prospective,
ulticentric, controlled trial. The inclusion criteria were as follows:

atients 18 years or older with positional claudication with symp-
om relief while sitting and/or during trunk flexion, and a 6-month
rial of conservative therapy (medical and/or physical) failure.
xclusion criteria included an inability to walk 150 m, an inabil-
ty to sit for at least 50 min, or spondylolisthesis greater than 25%
s documented by imaging studies. Neuroradiologic assessment
ncluded magnetic resonance imaging (MRI), MRI “Axial Loader”
Mikai Manufacturing srl, Padova, Italy) (in 25 cases preoperatively
nd 8 postoperatively) and/or computed tomography (CT) scanning
in 45 cases postoperatively). The “Axial Loader” (Mikai Manufac-
uring srl, Padova, Italy) is a non-ferromagnetic (MRI compatible)
nd X-ray transparent (CT compatible) cradle that can be easily
laced on the MRI table and it is able to develop a variable and
eproducible axial load, mimicking the orthostatic load, with the
atient in supine position. Axial loading MRI examination is per-
ormed with the patient supine on the device with a platform under
he feet and a prop for the shoulders. The platform pushes under
omputer control, maintaining a stable push during the examina-
ion. A dynamometer placed between the inferior platform and
atient’s feet can measure the load applied, that usually is 65% of
he patient’s weight: the value of 65% of total patient weight mimics
he physiological weight of the head and the trunk at the lum-
ar level in an orthostatic position. The examination is performed

n a neutral position and after loading with axial and sagittal T2-
eighted scans. The images are subsequently evaluated to identify

oad-induced changes [28].
After obtaining informed consent, all patients were randomly

ssigned to one of the two different groups with an initial enrolling
atio of 1:1. Group 1 represented the conservative cohort consist-
ng of the continuation of physical therapy, chiropractic treatment,
xternal orthosis, anti-inflammatory and opioid medications and
pidural/periradicular injections. The patients enrolled in group
underwent an IPD surgical insertion (X-STOP, St. Francis Med-

cal Technologies Concorde, CA, USA, and lately by Medtronic,
olochenaz, Switzerland) according to the currently available tech-
ical procedures. The trial of the conservative group was stopped
fter 24 months due to poor clinical results of the physical and med-
cal therapy, although the enrolled patients of group 1 were studied
or a minimum of three years.

The IPD surgical insertion (X-STOP, St. Francis Medical tech-
ologies Concorde, CA, USA, and lately by Medtronic, Tolochenaz,
witzerland) was performed according the currently available
echnical procedures. All patients underwent a radiographic exam-
nation before and during the surgical procedure as well as at 1, 12,
nd 36 months after treatment. The examination included ortho-
tatic standard X-rays of the lumbar spine in a neutral position.

The Zurich Claudication Questionnaire (ZCQ) and Visual Ana-
og Scale score (VAS) were used to assess clinical outcomes. The
CQ consists of 18 questions regarding three domains: symptom
everity, physical function, and patient satisfaction [24,25]. The
CQ is a valuable outcome assessment instrument that compares
he baseline status of patients affected by lumbar stenosis with the
ostoperative clinical status, physical impairment, and patient sat-

sfaction. Pratt et al. [18] found that the ZCQ was the most reliable
nstrument in the evaluation of patients with LSS. The ZCQ was
esponsive to the treatment of LSS, and a 15-point improvement

n the normalized ZCQ score along with a patient satisfaction score
f less than 2.5 was defined as “success” in an individual case [24].
e used the same criteria to determine the success outcomes in the

resent study. The VAS score displays a 0–10 rating scale, where 0
L3-L4 L4-L5 17 L5-S1 43
L4-L5 L5-S1 12

stands for no pain and 10 is equivalent to the worst level of pain.
The Web 1000 4.1 Agfa software was used for measurements of
digital radiograms.

3. Results

From May 2005 to December 2009, 542 patients affected
by symptomatic single- or two-level segmental lumbar spine
degenerative disease were enrolled in a prospective, multicentric,
controlled trial. The study included 253 female patients with a
mean age of 65.1 years (range: 51–82 y.o.) and 289 male patients
with a mean age of 62.3 years (range: from 45 to 80 y.o.). Four hun-
dred thirteen patients exhibited single- or two-level spinal stenosis,
25 cases exhibited grade I degenerative spondylolisthesis associ-
ated with Modic I modifications, 34 patients presented with facet
joint disorder with pathologic movements, 26 patients exhibited a
black disk disclosed in MRI associated with a reduced disk height,
and 22 patients had previous lumbar discectomy (Table 1).

The surgical operations were performed under general anesthe-
sia in 347 patients and under local anesthesia in 75 cases. In most
of the cases (279 of 422 patients), the L4-L5 level was affected. In
97 patients, L3-L4 was affected; in 55 patients, L5-S1 was affected;
in 28 cases, the L2-L3 level was affected; and in 22 cases, L1-L2 was
affected. The interspinous spacer was implanted bisegmentally in
35 cases (Table 2). The IPDs used were typically 12 mm in height.
The median operative time was 35 min (range: 15–48 min) for the
single level and 57 min for the double levels (range: 39–110), with
an average blood loss of 40 cc. The median postoperative hospital
stay was 1.7 days (range: 1–5 days).

3.1. Clinical analysis

The average follow-up period was 53.8 months (range: 36–84

months). In the postoperative period (1 month after surgery), 381
of 422 patients in the X-STOP group had a successful clinical out-
come with an average ZCQ of 90.4%. A six-month postoperative
evaluation revealed positive results in 85% (358/422) of patients
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Table 3
VAS (Visual Analog Scale) values at 1, 6 months, and every year until 7 years after surgery comparing the X-STOP group and the Control group (at first month follow up:
422/120 patients; at three years f.u. 327/86; at seven years f.u. 33/12 cases).

Preoperative 1 mth 6 mths 1 year 2 years 3 years 4 years 5 years 6 years 7 years

X-STOP group 8.3 3.2 2.1 2.2 2.4 2.4 2.4 2.5 2.5 2.7
Control group 8.0 3.6 6.1 6.2 6.7 7.0 7.0 7.5 7.7 7.7

Table 4
ZCQ values at 1, 6 months and 1 year after surgery.

Follow up One month Six months One year P value

X-STOP group (%) Control group (%) X-STOP group (%) Control group (%) X-STOP group (%) Control group (%)
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Symptom severity 97.5 80 89
Physical function 89 60 82
Patient satisfaction 93 63 85

reated with an X-STOP device compared with 66.6% (80/120) of
atients in the control group. The mean preoperative VAS score
as 8.3 for the X-STOP group and 8.0 for the control group. The
ean postoperative VAS score, recorded at 6 months follow-up,
as 2.1 and 6.1 for the X-STOP and control groups, respectively

Table 3). The mean improvement score observed for the X-STOP
roup was 6.2, whereas the mean improvement score for the con-
ervative group was 1.9. The mean 1-year follow-up VAS score was
.2 for the X-STOP group and 6.1 for the control group. At the three-
ear follow-up, the VAS of the surgical group remained stable with
mean score of 2.4, whereas the VAS increased to 7.0 in the con-

ervative group. The mean values of the ZCQ symptom severity and
he physical function and patient satisfaction domain scores in the
-STOP group were significantly greater than those of the control
roup at each follow-up interval (Table 4). One-year follow-up data
ere obtained in 484 patients, comprising 375 out of the 422 orig-

nal patients (88.8%) of the X-STOP group and 101 out of the 120
riginal patients (84.1%) of the control group (58 patients lost at
.u.). One-year clinical follow-up evaluations revealed good results
n 83.5% of patients treated with X-STOP compared with 50% of
atients in the non-operative group cases. Three-year follow-up
ata were obtained in 327 of the X-STOP group and 86 of the con-
ervative group (129 cases lost at follow-up). Seven-year follow up
ata were obtained in 33 patients of the surgical group and 9 of the
onservative patients (Table 5).

A cross-over group of 18 patients from the conservative group
nderwent interspinous spinal decompression within the first two
ears of the follow-up period due to worsening pain, neurological
ymptoms and overall quality of life.

Statistically significant improvements in the ZCQ and VAS scores
ere seen in patients treated with the X-STOP device but not in

he nonoperative control patients at all postoperative intervals
P < 0.05).

.2. Radiological analysis

All patients underwent a radiographic examination, including
rthostatic standard X-rays of the lumbar spine in a neutral posi-

ion, CT scans (axial and sagittal images) and MR imaging.

Additional measurements were made to determine whether the
-STOP implantation resulted in radiographic changes in the lum-
ar spine, correlated with potentially significant clinical changes

able 5
CQ values at 1, 6 months, and every year until 7 years after surgery.

Follow up 1 months (%) 6 months (%) 1 year (%) 2 years (%)

Symptom severity 97.5 89 84 80
Physical function 89 82 78 75
Patient satisfaction 93 85 81 80
62 84 41 <0.05
47 78 39 <0.05
50 81 40 <0.05

(Figs. 1 and 2). At the 1-year follow up, the mean increase in the
foraminal height and width was 0.7 mm (range: 0.2–1.8 mm) and
0.6 mm (range: 0.1–1.2 mm), respectively. The mean disk height
augmentation measured at the mid-body level was 1.6 mm (range:
1–3 mm). Segmental lordosis, measured by the angle between a line
parallel to the inferior endplate of the superior vertebra and a line
parallel to the superior endplate of the inferior vertebra, exhibited
a mean reduction of 2.5◦ (range: 1.1–5.6◦) (Figs. 3 and 4). At the 3-
year follow-up, the foraminal height and width decreased 5% and
3%, respectively, but the decrease between the 3-year follow-up
and the 4- and 5-year follow-up was not statistically significant. The
antero-posterior diameter of the lumbar canal exhibited a mean
increase of 1.4 mm (±0.4 mm) on axial CT scans after IPD implan-
tation. In 5 of 8 patients, a marked improvement of soft stenosis
was demonstrated postoperatively in the “axial loader” MRI stud-
ies (Fig. 5). In contrast, no reduction of listhesis was achieved in
16 patients affected by degenerative spondylolisthesis. Of these
patients, 5 underwent posterior spinal fusion with pedicle screws
after a few years (range: 15–47 months) for worsening of the neu-
rological symptoms.

A cross-over group of 18 patients from the conservative group
underwent interspinous spinal decompression within the follow-
up period. Forty-four patients, 24 from the X-STOP group and 20
from the control group, underwent laminectomy and/or pedicle
screw fixation during the follow-up period.

3.3. Complications

Twenty-five intraoperative (4.9%) and fourty-seven postopera-
tive (11.1%) complications were observed. No neurologic adverse
events were reported. There were 16 intraoperative spinous pro-
cess fractures. In these patients, the fractures were caused by the
wrong position of the distractor instrument used to distract the
spinal processes and to determine the adequate size of the implant.
Of these, 14 patients had a history of osteoporosis with an aver-
age T-score of 2.2, and the fracture was likely due to an osteopenic
bone. In seven of these latter cases, the interspinous device could be
regularly implanted due to existing sufficient spinous bone stock.
There were 9 craniospinal fluid leakages secondary to the low
insertion of the dilator instrument inside the interspinous ligament
with dural damage. In most of the cases (7 of 9), the L5-S1 level was
affected. The CSF fistula was treated immediately in all cases with

3 years (%) 4 years (%) 5 years (%) 6 years (%) 7 years (%)

79 76 76 74 72
75 72 72 70 70
78 75 72 72 72
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ig. 1. Foraminal width, height, and disk height (A) pre- and (B) post-implantation
lacement of the X-STOP device.

muscular graft inserted in the hole and fibrin glue. In three cases,
minimal subcutaneous CSF collection without clinical symptoms
as noted at the 1-month follow-up and resolved with subcuta-
eous CSF tapping in 1 case and spontaneously in 2 cases. There
ere 13 superficial skin infections that resolved after antibiotic

herapy. No deep infection was noted. Eighteen patients experi-

nced postoperative device dislocations correlated with pain; in
ll cases except two, the X-STOP was removed, and a laminec-
omy/spinal fusion was performed; in two cases, another IPD
as inserted. One patient experienced spontaneous painful spinal

ig. 2. (A) Preoperative and (B) postoperative sagittal CT scan demonstrating an increas
nd L3-L4 levels.
X-STOP IPD device. Note the extent of the opening of the neuroforamen after the

process fracture without any history of trauma or strenuous activ-
ity after 4 years of follow-up, suggesting a possible fatigue fracture.
Although reporting a VAS of 8, the patient refused any further
surgery. In 15 cases, dislocation of the IPD was appreciated on X-ray
follow-up and was not correlated with pain or neurological wors-
ening; in 10 cases, the X-STOP was removed, whereas 5 patients

refused device removal. Only removal of the interspinous device
was performed in 3 patients who did not consent to further decom-
pressive surgery, whereas in 7 cases, a laminectomy/spinal fixation
was performed. In all cases of implant dislocation and reoperation,

e in the L3 foraminal height and width after the insertion of two IPDs at the L2-L3
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ig. 3. (A) Preoperative and (B) postoperative lateral lumbar X-ray demonstrating
he inferior endplate of the superior vertebra and a line parallel to the superior end

he supra-spinous ligament was ruptured. Overall minor and major
omplication rate (intraoperative and postoperative) was 16%.

Laminectomy and instrumented fusion with pedicle screws
as performed in 24 cases of the surgical group secondary to
orsening of the neurological symptoms, whereas the procedure
as performed in 20 cases of the conservative group. In the sur-

ical group, the overall failure/reoperation rate was 12.32% (52
atients): twenty-four cases of neurological worsening, 18 cases
f symptomatic dislocation and 10 cases of asymptomatic disloca-
ion/spinous process erosion.
. Discussion

NIC secondary to LSS is a posture-dependent complaint and typ-
cally affects patients 50 years of age or older. NIC is defined as

ig. 4. (A) Preoperative and (B) postoperative sagittal lumbar CT scan revealing modificat
-STOP implantation.
cation in the segmental lordosis, measured by the angle between a line parallel to
of the inferior vertebra, after X-STOP implantation.

pain or numbness in the buttocks, thighs, and/or calf caused by a
decrease in the spinal canal area that is brought on by either pro-
longed standing or exercise in the erect posture. The symptoms
are typically relieved by various maneuvers that flex the lum-
bar spine, which cause a significant increase in the spinal canal
area [5,7,8,10,12,13,16,17,20,21,30,31,34]. The current accepted
algorithm for conservative treatment for lumbar spinal stenosis
includes physiotherapy, nonsteroidal anti-inflammatory drugs and
narcotics, steroid medications and pain management modalities
such as epidural/periradicular injections. Failure of conservative
treatment is an indication for surgical decompression by laminec-

tomy with or without fusion. The risks of a decompressive surgery
with or without instrumented fusion, should be balanced for each
individual, especially in those patients in advanced age, with
comorbidities such as diabetes, obesity, chronic coronary disease,

ion in the focal lordosis and posterior disk height on the operated level (L4-L5) after
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ig. 5. (A) Preoperative sagittal MR and (B)“Axial Loader” T2-weighted images in a
oading conditions. (C) Postoperative axial loading MRI documenting the alignmen
ondition and a reduction in disk bulge. Radiologic findings corresponded to a satis

r chronic lung diseases, because these features and hospitaliza-
ions in the previous year are associated with more complications
nd mortality. The lumbar interspinous process decompression
evice represents a promising surgical treatment alternative for
variety of spinal pathologies [15,22]. Intuitively, IPDs provide an
nloading distractive force to the stenotic middle column part of
he motion segment and have the potential to relieve the symp-
oms of neurogenic intermittent claudication (NIC) associated with
umbar spinal stenosis (LSS) [7]. The first interspinous implant for
he lumbar spine was developed in the 1950s by Knowles. Owing
o flaws in design, material, surgical technique and applied indica-
ions, its use was abandoned. In the 1990s, several other IDP devices
xhibiting significant differences in design, materials, surgical tech-
iques and indications appeared in Europe and South America, for
hich there are ongoing trials of evaluation for a host of clinical

ndications [15,22].
In most cases, the interspinous device was implanted following

iscectomy in an attempt to improve the clinical outcome. The X-
TOP was the first FDA-approved IPD device used in the U.S.A. for
he treatment of patients with NIC related to LSS. X-STOP is the only
DP device with class I data and a prospective randomized control
rial supporting its safety and efficacy compared to nonoperative

reatment [33,34].

The X-STOP interspinous implant is placed between the
pinous processes without hooks or laces like other IPD implants
o prevent extension in the symptomatic segments yet allow
ar-old woman revealing an increase in the focal lordosis and disk bulge under axial
he vertebral endplates with minimal increases in the focal lordosis under loading
y postoperative outcome with symptom relief.

flexion, axial rotation and lateral bending [14]. In contrast to other
rigid IPD devices, placement of the X-STOP does not violate the
supraspinous/interspinous ligamentous complex, which was found
to be the largest resisting contributor to applied flexion moments
in the lumbar spine in animal models. This minimally invasive,
stand-alone device represents an alternative to conservative and
standard surgical decompressive treatments of LSS [13]. There are
only few prospective studies comparing conservative treatment
versus X-STOP, but in two of these papers, the beneficial outcomes
reported were misleading inflated and, in addition, there was a con-
flict of interest for the two primary authors [33,34]. In all these
studies, while the short-term results are encouraging, it is not pos-
sible to reach scientific conclusions related to long-term health
outcomes. Clinical and pre-clinical studies have demonstrated that
such implants significantly increase the dimensions of the neural
pathways at the treated segment [19,23]. Biomechanical studies
have also demonstrated that the device significantly reduces the
pressure on the facets, on the nucleolus pulposus and in the poste-
rior annulus of the disk of the treated segment, whereas the device
limits the maximal extension without inducing changes in adjacent
levels [19,23,32].

In a magnetic resonance imaging cadaver study, Richards et al.

reported that the X-STOP increases the neural foramen area by 26%
and the spinal canal area by 18% during extension [19]. In addition,
foraminal width was increased by 41%, and subarticular diame-
ter was increased by 50% in extension [19]. Terminal extension at
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he implanted level was reduced by 62% after X-STOP placement,
hereas lateral bending and the axial rotation range of motion

emained unchanged [29]. In a cadaveric disk pressure study, Swan-
on et al. reported that the pressures in the posterior annulus and
ucleolus pulposus were reduced by 63% and 41%, respectively,
uring extension, and by 38% and 20%, respectively, in the neu-
ral, standing position [26]. Wiseman et al. performed a cadaveric
acet loading study and reported that the mean facet force during
xtension decreased by 68% during extension [32]. In each of these
tudies, the adjacent level measurements were not found to be sig-
ificantly changed from the intact specimen state. These preclinical
tudies also indicate that the X-STOP increases spinal canal and
eural foramina space and produces a significant unloading effect
n the disk and facets [19,26,32]. In the present study, we observed
greater foraminal width, foraminal height and disk height com-
aring pre- and post-operative imaging data. A decrease in the
ngle of lordosis at the treated levels was also observed. These find-
ngs were in accordance with the recently published literature data
4,12,27,33,34].

Current management of spondylolisthesis with pedicle screw
xation offers a significant clinical benefit to the presence of pro-
ressive neurological deficits; Anderson et al. reported satisfying
linical results in patients with NIC secondary to lumbar degenera-
ive spondylolisthesis treated by means of X-STOP implantation [4].
n our series, no postoperative vertebral alignment was observed in
ny of the 16 cases of grade I spondylolisthesis. At 6 months follow-
p, 14 of 16 patients reported a significant improvement of pain,
hereas two patients did not experience any relief of symptoms

ollowing surgery. However, at 3 years follow-up, in five cases of
pondylolisthesis, the X-STOP was removed, and a decompression
nd posterolateral fusion with instrumentation was performed.
ur data support the recommendation that X-STOP should not be
sed in patients with spondylolisthesis suitable for instrumenta-
ion with pedicle screws.

In a prospective, randomized, multicenter study published by
ucherman, clinical results revealed that at 1 year, clinically sig-
ificant improvement was achieved in 59% of the X-STOP group
ompared to 12% of the conservative group. At the 2-year follow-up,
3.1% of patients were satisfied with the outcome of their surgery
ompared with 35.9% of the conservative group [13].

In our series, patients in the surgical group were younger and
ore likely to be working than patients in the conservative group.

atients in the group undergoing surgery had a higher self-reported
isability and more psychological distress than did the patients in
he control group.

From a clinical standpoint, in our series, patients of the X-
TOP group experienced persistent relief from pain and persistent
mprovement in all of the ZCQ domains and VAS compared with
he control group during the 36 months of the follow-up period. In
he X-STOP group, 51 patients underwent decompressive laminec-
omy and/or pedicle screw fixation during the follow-up period.
n two cases, the X-STOP was removed and replaced with a dif-
erent IPD. In 24 cases, there was a poor clinical outcome after
-STOP implantation, and in twenty-seven cases, an implant dis-

ocation was detected in follow-up X-rays. We presume that the
islodgment of the device in the latter cases was caused by a high

nsertion of the X-STOP in the interspinous space with subsequent
upraspinous ligament rupture in 25 cases and by incomplete posi-
ioning of the adjustable wing to the lateral face of the spinous
rocess in three cases. Fifteen patients, despite not gaining any

mmediate benefit from the treatment with X-STOP, declined to
epeat any operation.
In the conservative group, an initial pain relief trend and
mprovement in the ZCQ scores of patients was followed by a global
rogressive decrease in these values at 6, 12 and 24 months follow-
p. This pattern likely depends on an initial, but temporary, benefit
eurosurgery 124 (2014) 166–174

caused by medication and rest. This trend is also underscored by the
38 cases of patients who underwent decompressive surgery during
the follow-up period (18 cases of interspinous spacer decompres-
sion (cross-over group) and 20 cases of laminectomy and/or pedicle
screw fixation). However, as early as two years after surgery, we
observed differences between the groups in terms of quality of life.
The trial of the conservative group was stopped after 24 months
due to the poor results of the physical and medical therapy, but
the patients enrolled were studied at follow-up for a minimum of
3 years.

We have observed a dynamically degenerative modification of
the lumbar spine performing MRI under axial loading in 25 cases.
In accordance with previously reported studies, we observed disk
bulging increase under loading conditions with consequent restric-
tions of the spinal canal area, irregular slipping and abnormal
movements of the articular facet joints, as well as increases in local
scoliosis with asymmetric restrictions of the neuroforamen area
[6,23,27].

Decompressive surgery with or without fusion is the cur-
rent “gold standard” treatment for symptomatic LSS of moderate
to severe grade. Decompressive surgery provides good clinical
outcomes, improving the quality of life of patients. Never-
theless, decompressive surgery may be associated with major
complications, particularly in cases in which a fusion is also
performed. Postoperative complications may include cardiovascu-
lar and pulmonary complications, infection, iatrogenic instability,
pseudoarthrosis, hardware failure, and/or the need for repeat
surgery for the occurrence of new disease at the same or adja-
cent levels. In 1992, an extensive meta-analysis of the literature
of spinal stenosis surgery reported by Turner et al. reported the
following complication rate for lumbar decompressive surgery:
peri-operative mortality 0.3%, dural tears 5.9%, deep infection 1.1%,
superficial infection 2.3%, and deep vein thrombosis 2.7% for an
overall complication rate of 12.6% [29]. The overall complication
rate in X-STOP surgery amounts to 3.3%, including fracture of the
spinous processes, dislocation of the prosthesis and skin infec-
tions, whereas the rate is 9.7% for decompressive laminectomies
[29]. In our series, the complication rate was higher (4.9%) than
that reported in the literature, with a reoperation rate of 9.4%:
the higher failure rate in our cases may be probably due to a
longer follow up, ranging from three to seven years, while most
of the series reported in literature had a 2 years follow up. Stucki
et al. reported outcomes with a 2-year follow-up in a series of
197 NIC patients treated with a lumbar laminectomy versus X-
STOP-treated patients, demonstrating higher ZCQ-success rates
compared with the scores of the laminectomy patients [24]. Turner
reported an evaluation of cost and effectiveness of X-STOP and
laminectomy surgery during index hospitalization for the treat-
ment of 33 patients with LSS in the U.S.A. [29]. The patients
were matched for age, number of levels treated and preoperative
disability. X-STOP was demonstrated to be significantly more cost-
effective compared with laminectomy for the treatment of single-
and two-level LSS. Furthermore, no surgical complications in the
IPD group with a shorter operative time when compared with the
open decompression group suggests that this surgery may be pre-
ferred in older instable patients with comorbidities. We suggest
that the indications for IPD implantation are in patients who are, for
one reason or another, not suitable for conventional decompressive
laminectomy, minimally invasive or open. There are some impor-
tant limitations to this study: the “control group” is heavily biased
toward pathologies such as “black disc” disease, facet joint disor-
ders with pathologic movement, degenerative spondylolisthesis of

grade I, and a history of prior lumbar discectomy; all pathologies
that would inherently be expected to do worse. In contrast, the
X-STOP group is heavily weighted toward simple lumbar stenosis.
Another limitation is that there are only 120 patients in the control
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roup, because the 1:1 enrolling ratio was stopped after 2 years due
o the poor clinical results of the conservative therapy. In our study,
t seven years f.u., we only had 33/422 of the X-STOP and 12/120 of
he conservative patients: therefore, without a reasonable number
f patients in the long term follow-up, we cannot really answer
hether X-STOP helped patients to avoid open decompressive

aminectomy.
In recent years, the cost of pharmaceuticals and outpatient pro-

edures (mostly interventional pain procedures) for the treatment
f back pain has increased more than the cost of surgical proce-
ures. X-STOP implantation may be more cost-effective only in an
utpatient basis. Cost analysis comparing the two treatments (con-
ervative vs IPD) was not performed in this study because we could
nly use the cost perspective of the hospital rather than that of
he society. Future studies incorporating cost benefit analysis are
ecessary to provide us some guidance.

. Conclusions

Although benefits of surgery for lumbar spinal stenosis are
roven, there is an increasing number of patients treated by phy-
iotherapists and also by anesthesiologists in Pain Management
epartments, using epidural and periradicular injections. The com-
on view of the approach to lumbar stenosis is to use a stepwise

reatment pathway that progresses from least invasive treatments
activity modification, orthoses, physical therapy) to more inva-
ive (epidural injection). In our patients with spinal stenosis from
egenerative lumbar spine diseases with symptoms persisting for
t least 6 months, surgery was superior to conservative treatment
n relieving symptoms. The surgical effect was seen as early as

weeks and persisted for up to seven years; the symptoms of
atients in the nonsurgical group improved only moderately dur-

ng the first month but worsened at the 6-month follow-up. In the
resent study, the implantation of IDP devices was more effective
han conservative treatment in the management of symptomatic
IC secondary to degenerative lumbar disease. The trial of the con-

ervative group was stopped after 24 months due to the poor results
f the physical and medical therapy, but the enrolled patients were
tudied for a minimum of 3 years follow-up. Although the conser-
atively treated group seemed to have worse outcome measures, at
east they did not suffer major complications as CSF leaks, spinous
rocess fractures, etc.

The decompression of the lumbar spine with IDP implants may
ffer an effective treatment for patients suffering from mild NIC
econdary to lumbar spinal stenosis. Advantages of the technique
re that IDP devices can be implanted under local or general anes-
hesia and require only 24 h of hospitalization after surgery. This

inimally invasive technique may offer an alternative to both con-
ervative and more invasive surgical therapies in selected cases
ith functional NIC due to degenerative lumbar spine diseases and
oes not preclude any other further operative treatment on the

umbar spine. However, patient selection should be performed judi-
iously: although minimally invasive, interspinous device process
mplantation may not be as free as complications and reopera-
ions as previously reported. Indications for implantation of X-STOP
evice should be evaluated carefully, especially in patients who
re suitable for a conventional decompressive laminectomy. Fur-
her clinical studies are needed to compare X-STOP placement with
urrent standards of treatment (decompressive laminectomy, min-
mally invasive or open).
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Occult Spinous Process Fractures Associated With 
Interspinous Process Spacers

David H. Kim, MD,* Mark Tantorski, DO,† Jeremy Shaw, BA,‡ Juli Martha, MPH,§ Ling Li, MSPH,§ 
Nael Shanti, MD,|| Tal Rencus, MD,¶ Stephen Parazin, MD,* and Brian Kwon, MD.*

Study Design. Prospective observational study.
Objective. To provide a more accurate estimate of the rate of acute 
spinous process fractures associated with IPS surgery.
Summary of Background Data. Biomechanical cadaveric 
studies have suggested adequate spinous process strength to support 
placement of interspinous process spacers (IPS). Postoperative 
spinous process fractures have been reported in one%—to 
5.8% of patients in previous series based on routine biplanar 
radiographic evaluation. However, most fractures occur between 
the base and midportion of the spinous process in an area that is 
typically diffi cult to visualize on plain radiographs due to device 
design.
Methods. All patients underwent preoperative biplanar plain 
radiographs and computed tomography (CT) of the lumbar spine to 
confi rm anatomy favorable for IPS placement and rule out fracture 
or spondylolysis. Postoperatively, all patients underwent repeat 
CT imaging within six months of surgery, biplanar radiographs at 
two weeks, six weeks, three months, six months, and one year. All 
studies were reviewed independently by a neuroradiologist and two 
orthopedic spine surgeons.
Results. Fifty implants (38 L4–5, 12 L3–4) were placed in 38 
patients who completed follow-up and were included in fi nal 
analysis. Three IPS designs were included (34 Medtronic X-STOP 
titanium, 8 X-STOP PEEK, 8 Lanx Aspen). Postoperative CT 
revealed 11 nondisplaced spinous process fractures in 11 patients 

(28.9% of patients, 22% of levels). Five fractures were associated 
with mild to moderate lumbar back pain and six fractures were 
asymptomatic. No patient reported a traumatic incident. No fracture 
was identifi able on plain radiographs. One fracture displaced during 
follow-up evaluation. Three patients underwent IPS removal and 
laminectomy. Three fractures healed by CT in one year. Overall, 
patients with fractures tended toward poorer outcomes by Zurich 
Claudication Questionnaire (ZCQ) (28.5% vs. 34.8% improvement 
in symptom severity, P � 0.496; 21.4% vs. 30.7% improvement in 
physical function, P � 0.199) and tended toward lower satisfaction 
rates (50% vs. 73.7%, P � 0.24) at one year compared to patients 
without fracture.
Conclusion. Interspinous process spacer surgery appears associated 
with a higher rate of early postoperative spinous process fracture than 
previously reported. In all cases, in this series, plain radiographs were 
inadequate to identify fractures because all fractures were initially 
minimal or nondisplaced, many patients were osteopenic, and the 
metallic wings of the devices often obscured fractures. Moreover, 
in most patients, fractures were associated with mild or no acute 
localized pain. This study suggests that unrecognized spinous process 
fracture may be responsible for a signifi cant number of patients who 
experience unsatisfactory outcome after IPS surgery. CT imaging is 
required to identify the vast majority of such fractures.
Key words: interspinous process spacer, complication, fracture, mini-
mally invasive surgery, motion preservation, lumbar spinal stenosis. 
Spine 2011;36:E1080–E1085

Interspinous process spacers represent a new and relatively 
less invasive surgical alternative to traditional lumbar lami-
nectomy for patients suffering neurogenic claudication and/or 

sciatica due to spinal stenosis.1 An implant is positioned between 
adjacent spinous processes at the affected level and serves as a 
block against segmental extension, thereby limiting the increase 
in both canal and foraminal narrowing associated with regional 
lumbar extension.2 Appropriate indications for this treatment 
option are considered to be the occurrence of back, buttock, or 
lower extremity pain in the upright position and rapid reliable 
relief of those symptoms in the seated or forward fl exed position.

One concern regarding this technique is the relative struc-
tural weakness of the spinous process, which is designed to 
sustain tension as opposed to compression loading. However, 
biomechanical studies have suggested that the failure load of 
the spinous process is signifi cantly less than the typical lat-
eral insertion load for placement of a spacer.3 Moreover, the 
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Since Verbiest’s (21) description of neuro-
genic intermittent claudication secondary
to degenerative lumbar spine stenosis

(DLSS), several surgical and conservative treat-
ment options have been proposed for its man-
agement (8). Recent evidence suggests that sur-

gical management of DLSS achieves better
results than nonsurgical care (23). Among sur-
gical options, interspinous distractors (6) have
gained great attention in the past few years,
with reported positive short- and intermedi-
ate-term outcomes. In the literature, the X-Stop
Interspinous Process Decompression (IPD)
System (St. Francis Medical Technologies,
Concord, CA), a titanium or PEEK-OPTIMA
spacer inserted between the spinous processes
(SPs), is regarded as a safe and effective device

ABBREVIATIONS: DLSS, degenerative lumbar
spine stenosis; IPD, Interspinous Process Decom -
pression; MRI, magnetic resonance imaging; 
SP, spinous process

ANALYSIS OF COMPLICATIONS IN PATIENTS TREATED
WITH THE X-STOP INTERSPINOUS PROCESS
DECOMPRESSION SYSTEM: PROPOSAL FOR A NOVEL
ANATOMIC SCORING SYSTEM FOR PATIENT
SELECTION AND REVIEW OF THE LITERATURE

OBJECTIVE: The X-Stop Interspinous Process Decompression System (St. Francis Medical
Technologies, Concord, CA) is an interspinous device used with increasing frequency in
the treatment of degenerative lumbar spine conditions. To date, limited data are avail-
able on complications observed in association with X-Stop procedures, and even less
information exists on their underlying causes. The aim of this study was to analyze a series
of complications occurring at a single institution and their potential causes and propose
an anatomic scoring system that may help to classify patients and prevent complications.
METHODS: Sixty-nine patients were treated with the X-Stop. Forty-six single-level and
23 double-level operations (92 devices) were performed according to recommended indi-
cations. The mean follow-up duration was 23 months.
RESULTS: Eight complications were recorded: 4 device dislocations and 4 spinous
process (SP) fractures, including 2 spontaneous fractures of the L4 SP in patients treated
at L3–L4 and L4–L5. The following anatomic variants were demonstrated: markedly
decreased interspinous distance (kissing spine–like), with concomitant facet joint hyper-
trophy, a posterior V-shaped interspinous area, limited accessibility of the space between
the base and the tip of the SP because of facet joint hypertrophy and variations in the
shape of the inferior surface of the cranial SP.
CONCLUSION: This is the first study focusing on interspinous distractor complications
and the anatomic features of the SP and interspinous areas of the patients, which could
potentially be the underlying causes for those complications. The X-Stop can be an
effective treatment option, but it is not a panacea for all patients with degenerative lum-
bar spine conditions. Not only do the clinical indications deserve attention, but also,
and most importantly, the patient’s anatomic characteristics.

KEY WORDS: Complication, Distractor/interspinous device, Lumbar stenosis, Neurogenic claudication,
Sandwich phenomenon, Spondylolisthesis, X-Stop

Neurosurgery 65:111–120, 2009 DOI: 10.1227/01.NEU.0000346254.07116.31 www.neurosurgery- online.com
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This guidance replaces IPG165.

11 GuidanceGuidance

This document replaces previous guidance on interspinous distraction procedures for lumbar

spinal stenosis causing neurogenic claudication (interventional procedure guidance 165).

1.1 Current evidence on interspinous distraction procedures for lumbar spinal

stenosis causing neurogenic claudication shows that these procedures are

efficacious for carefully selected patients in the short and medium term,

although failure may occur and further surgery may be needed. There are no

major safety concerns. Therefore these procedures may be used provided that

normal arrangements are in place for clinical governance, consent and audit.

1.2 Patient selection should be carried out by specialist spinal surgeons who are

able to offer patients a range of surgical treatment options.

© NICE 2010. All rights reserved. Page 1 of 6
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22 The procedureThe procedure

2.1 Indications and current treatments

2.1.1 Lumbar spinal stenosis is most often caused by degenerative disease of the

lumbar vertebrae and their associated joints. Neurogenic claudication can then

result from compression of spinal nerves by inward buckling of the ligamentum

flavum. The principal symptom is leg pain when standing or walking, which is

relieved by sitting or by flexing the spine.

2.1.2 Conservative treatments include non-steroidal anti-inflammatory drugs and

rest. For patients with refractory symptoms, surgery may be performed to

decompress the spinal nerve roots (laminectomy or ligamentectomy). Spinal

fusion may also be performed.

2.2 Outline of the procedure

2.2.1 Interspinous distraction procedures involve placing an implant between the

spinous processes of the affected vertebrae (usually L4/5) with the aim of

limiting extension and so preventing or reducing leg pain when standing or

walking.

2.2.2 These procedures are normally carried out with the patient under local

anaesthesia and conscious sedation, but general anaesthesia may be used. The

patient is positioned with their spine flexed: operative level(s) are usually

confirmed by fluoroscopy. The vertebral spinous processes and their

interspinous ligament are exposed through a midline incision. An implant of

appropriate size is positioned through the supraspinous ligament, which helps

to hold the implant in place between the flexed spinous processes of adjacent

vertebrae. More than one spacer may be inserted for multiple-level disease.

2.2.3 Various devices are available for these procedures.

Sections 2.3 and 2.4 describe efficacy and safety outcomes from the published

literature that the Committee considered as part of the evidence about this procedure.

For more detailed information on the evidence, see the overview.

Interspinous distraction procedures for lumbar spinal stenosis causing neurogenic claudication
(IPG365)
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2.3 Efficacy

2.3.1 A randomised controlled trial (RCT) of 191 patients treated by interspinous

distraction (n = 100) or conservatively (n = 91) reported improvements in

symptom severity (measured using the Zurich Claudication Questionnaire) of

45% and 7% respectively at 2-year follow-up (p < 0.001).

2.3.2 A non-randomised controlled study of 61 patients treated by interspinous

distraction (n = 30, mean follow-up 40.4 months) or posterior lateral interbody

fusion (n = 31, mean follow-up 38.4 months) reported a significant improvement

in visual analogue scores (0–10 scale) for low back pain (from 4.7 to 2.4 and

from 5.5 to 3.3 respectively) and for leg pain (from 6.9 to 2.4 and from 6.5 to 2.6

respectively; p < 0.001 from baseline to follow-up for all scores but no

significant difference between groups).

2.3.3 The non-randomised study of 61 patients reported a significant decrease in the

Oswestry Disability Index (0–100 scale, 100 being greatest disability) for

patients treated by interspinous distraction and those treated by interbody

fusion, from 23% to 11% and from 21% to 11% respectively; p < 0.001; no

significant difference between groups (mean follow-up 40.4 months and 38.4

months respectively).

2.3.4 The RCT of 191 patients reported that subsequent laminectomy because of

unresolved stenosis was required in 6% (6/100) of patients who had

interspinous distraction and 26% (24/91) of patients in the control group (time

of conversion not stated).

2.3.5 The RCT of 191 patients showed significantly better Short Form-36 scores for

physical function, health-related physical limitations, bodily pain, energy levels,

social functioning and mental health for patients treated by interspinous

distraction compared with those who had conservative treatment at 2-year

follow-up.

2.3.6 The Specialist Advisers listed key efficacy outcomes as relief of claudication pain

in the leg and functional improvement.

Interspinous distraction procedures for lumbar spinal stenosis causing neurogenic claudication
(IPG365)
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2.4 Safety

2.4.1 The RCT of 191 patients reported 1 case of implant malpositioning (not

otherwise described) and 1 of implant migration after a fall, requiring removal

without sequelae. An RCT of 75 patients reported that 1 of the 42 patients

treated by interspinous distraction had implant malpositioning, detected on

6-month radiographic examination (not otherwise described). A case series of

69 patients (92 implantations) reported 4 cases of device dislocation (3

patients) at 4-day, 6-day and 2-week follow-up. The same study reported device

malpositioning in 1 patient at 6-week follow-up. All 4 patients had revision

surgery.

2.4.2 The non-randomised study of 61 patients reported device fracture in 1 of the 30

patients treated by interspinous distraction (time of occurrence and further

details not stated).

2.4.3 A case series of 69 patients reported spinous process fracture in 1 patient

intraoperatively and 3 patients postoperatively (at 1 week, 4 months and

6 months). The postoperative fractures were treated by revision surgery. One

was caused by trauma.

2.4.4 An unpublished abstract of 69 patients treated by interspinous distraction

reported that 27% (18/66) of patients required removal of the spacer and

revision surgery (timing of events not stated). A case series of 175 patients

reported that 5% (8/175) of patients required removal of the device because

the effect of the procedure was unsatisfactory.

2.4.5 The Specialist Advisers considered anecdotal adverse events to include

infection and movement of the implant after placement.

33 FFurther informationurther information

Information for patients

NICE has produced information on this procedure for patients and carers ('Understanding NICE

guidance'). It explains the nature of the procedure and the guidance issued by NICE, and has been

written with patient consent in mind.

Interspinous distraction procedures for lumbar spinal stenosis causing neurogenic claudication
(IPG365)
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44 About this guidanceAbout this guidance

NICE interventional procedure guidance makes recommendations on the safety and efficacy of the

procedure. It does not cover whether or not the NHS should fund a procedure. Funding decisions

are taken by local NHS bodies after considering the clinical effectiveness of the procedure and

whether it represents value for money for the NHS. It is for healthcare professionals and people

using the NHS in England, Wales, Scotland and Northern Ireland, and is endorsed by Healthcare

Improvement Scotland for implementation by NHSScotland.

This guidance was developed using the NICE interventional procedure guidance process.

It updates and replaces NICE interventional procedure guidance 165.

We have produced a summary of this guidance for patients and carers. Information about the

evidence it is based on is also available.

Changes since publicationChanges since publication

3 January 2012: minor maintenance.

YYour responsibilityour responsibility

This guidance represents the views of NICE and was arrived at after careful consideration of the

available evidence. Healthcare professionals are expected to take it fully into account when

exercising their clinical judgement. This guidance does not, however, override the individual

responsibility of healthcare professionals to make appropriate decisions in the circumstances of

the individual patient, in consultation with the patient and/or guardian or carer.

Implementation of this guidance is the responsibility of local commissioners and/or providers.

Commissioners and providers are reminded that it is their responsibility to implement the

guidance, in their local context, in light of their duties to avoid unlawful discrimination and to have

regard to promoting equality of opportunity. Nothing in this guidance should be interpreted in a

way which would be inconsistent with compliance with those duties.

CopCopyrightyright
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a  b  s  t  r  a  c  t

A  meta-analysis  was  conducted  to evaluate  the  evidence  that  compared  the  safety  and  efficacy  of  inter-
laminar  minimally  invasive  discectomy  (ILMI) and  conventional  microdiscectomy  (MD)  for treating
lumbar  disk  herniation  (LDH)  patients  and  to  develop  GRADE  based  recommendations  for  using the
procedures  to  treat LDH.  Eleven  studies,  encompassing  1012  patients,  met  the  inclusion  criteria.  Over-
all,  the results  of  the  meta-analysis  indicated  that  there  were  significant  differences  between  the  two
groups  in  blood  loss  (SMD  = −0.93,  95%  CI −1.84, −0.02;  p = 0.05),  and  the  number  of  days  stays  in hos-
pital  (SMD  =  −0.79,  95% CI −1.55, −0.04; p =  0.04).  However,  there  were  no  significant  differences  in the
short-term  back  visual  analog  scale  (VAS)  scores  (SMD  = −0.34, 95% CI −0.81,  0.14;  p =  0.16),  the  long-term
back  VAS  scores  (SMD  =  0.13, 95%  CI  −0.04, 0.30;  p =  0.14),  the short-term  leg  VAS scores (SMD =  0.14,  95%
CI  −0.01, 0.29;  p = 0.07),  the  long-term  leg  VAS  scores  (SMD  =  0.12,  95%  CI −0.05,  0.30;  p  =  0.17),  the  short-
term  Oswestry  disability  index  (ODI) scores  (SMD  =  0.01, 95% CI −0.14,  0.15;  p =  0.92),  the  long-term  ODI
scores  (SMD  =  0.11,  95%  CI  −0.03,  0.25;  p = 0.14),  and  the  incidence  of complications  (RR =  1.22,  95%  CI

0.88,  1.69;  p = 0.24).  The  results  of this  meta-analysis  demonstrate  that  ILMI  and  MD  are  both  safe and
effective  surgical  procedures  for treating  LDH.  Compared  with  MD,  ILMI  can  shorten  days  in  hospital,
decrease  the  mounts  of  blood  loss  during  surgery.  However,  the overall  GRADE  evidence  quality  was
very  low.  Therefore,  further  validation  is required,  and  medical  institutions  should  conduct  high-quality
studies.
. Introduction

Sciatica or lumbosacral radicular syndrome affects millions of
ndividuals worldwide and is typically caused by lumbar disk her-
iation (LDH) [1]. It is responsible for considerable personal and
ocietal costs. The natural course is usually favorable. Patients with
isk-related sciatica may  need treatment conservatively or via
urgery when conservative treatment fails or complaints worsen
ver time [2–4]. The goal of surgical intervention is to remove disk
aterial to decompress the nerve root. Since the first successful
umbar disk operation, described by Mixter and Barr in 1934, a
ariety of minimally invasive (MI) techniques have been developed.
ith the introduction of the microscope, the original laminectomy
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was refined into open microdiscectomy (MD), which is now the
most common procedure [5].

Furthermore, advances in surgical technique and technology
have seen an increase in MI  techniques whereby access to the disk is
gained via a tube, using a microscope or endoscope for visualization.
In 1997, Foley and co-workers [6] firstly introduced the minimally
invasive technique of transmuscular tubular discectomy. Currently,
tubular retraction systems and endoscopic systems enable simul-
taneous visualization and removal of disk material via one MI
working portal. MI  techniques are contrasted with MD,  which
requires a larger incision and hypothetically a greater degree of
muscle trauma. Patients are expected to have reduced postopera-
tive pain, thus allowing quicker mobilization and contributing to
shorter hospitalization and faster resumption daily activities. In

spite of the above advantages, safety of the MI  approach has been
questioned due to the small working channel and compromised
visualization. The minimal working space might lead to the dam-
age of dural and neural tissue. Therefore, assessing the efficacy of MI
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Minimally invasive decompression versus open laminectomy for 
central stenosis of the lumbar spine: pragmatic comparative 
effectiveness study
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AbstrAct

ObjeCtive
To test the equivalence for clinical effectiveness 
between microdecompression and laminectomy in 
patients with central lumbar spinal stenosis.
Design
Multicentre observational study.
setting
Prospective data from the Norwegian Registry for Spine 
Surgery.
PartiCiPants
885 patients with central stenosis of the lumbar spine 
who underwent surgery at 34 Norwegian orthopaedic 
or neurosurgical departments. Patients were treated 
from October 2006 to December 2011.
interventiOns
Laminectomy and microdecompression.
Main OutCOMe Measures
The primary outcome was change in Oswestry 
disability index score one year after surgery. Secondary 
endpoints were quality of life (EuroQol EQ-5D), 
perioperative complications, and duration of surgical 
procedures and hospital stays. A blinded 
biostatistician performed predefined statistical 
analyses in unmatched and propensity matched 
cohorts.
results
The study was powered to detect a difference between 
the groups of eight points on the Oswestry disability 
index at one year. 721 patients (81%) completed the 
one year follow-up. Equivalence between 
microdecompression and laminectomy was shown for 
the Oswestry disability index (difference 1.3 points, 
95% confidence interval −1.36 to 3.92, P<0.001 for 

equivalence). Equivalence was confirmed in the 
propensity matched cohort and full information 
regression analyses. No difference was found between 
groups in quality of life (EQ-5D) one year after surgery. 
The number of patients with complications was higher 
in the laminectomy group (15.0% v 9.8%, P=0.018), 
but after propensity matching for complications the 
groups did not differ (P=0.23). The duration of surgery 
for single level decompression was shorter in the 
microdecompression group (difference 11.2 minutes, 
95% confidence interval 4.9 to 17.5, P<0.001), but after 
propensity matching the groups did not differ (P=0.15). 
Patients in the microdecompression group had shorter 
hospital stays, both for single level decompression 
(difference 1.5 days, 95% confidence interval 1.7 to 2.6, 
P<0.001) and two level decompression (0.8 days, 1.0 
to 2.2, P=0.003).
COnClusiOn
At one year the effectiveness of microdecompression is 
equivalent to laminectomy in the surgical treatment of 
central stenosis of the lumbar spine. Favourable 
outcomes were observed at one year in both treatment 
groups.
trial registratiOn
ClinicalTrials.gov NCT02006901.

Introduction
Stenosis of the lumbar spine is a highly prevalent con-
dition that often results from a gradual, degenerative 
aging process.1 The clinical syndrome of the stenosis is 
characterised by low back pain and pain and numbness 
in the legs, and it is a common source of impaired walk-
ing and disability in older people (≥60 years). Sudden 
changes in symptomatology are uncommon,2 and an 
expectant or non-surgical approach is often chosen for 
patients with mild or moderate symptoms, with sparse 
motivation for surgery, or in whom the risk of surgery 
outweighs the potential benefits.3–5 Most patients with 
symptoms who are managed without surgery report no 
substantial change over the course of one year.6–8 Still, 
there is growing evidence that surgical decompression 
offers an advantage over non-surgical management for 
selected patients with persistent severe symp-
toms.3 4 6 9 10 Consequently, lumbar spinal stenosis is the 
most common indication for spinal surgery in elderly 
people, and as the oldest sector of the population con-
tinues to grow the prevalence of the condition is likely 
to increase.11–13

Open laminectomy, often combined with medial fac-
etectomy and foraminotomy, has traditionally been the 

WhAt Is AlreAdy knoWn on thIs topIc
Evidence shows that surgical decompression for central lumbar spinal stenosis 
offers an advantage over non-surgical management for patients with persistent 
severe symptoms
Laminectomy has traditionally been the standard treatment in patients without 
instability, but in recent years less invasive procedures such as 
microdecompression have emerged
The shift towards minimally invasive surgical methods has not been backed by solid 
evidence

WhAt thIs study Adds
The effectiveness of microdecompression is equivalent to laminectomy in the 
surgical treatment of central lumbar spinal stenosis

http://
http://crossmark.crossref.org/dialog/?doi=10.1136/bmj.h1603&domain=pdf&date_stamp=2015-04-01
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standard treatment in patients without instability.13 In 
recent years less invasive procedures have emerged,14 15 
and microdecompression through smaller incisions is 
frequently performed. As is often the case in surgery, 
the shift towards minimally invasive methods has not 
been backed by solid evidence.16 Except for a small and 
probably underpowered trial that reported promising 
results with bilateral microdecompression, no compar-
ative studies have been performed.15 In the manage-
ment of lumbar spinal stenosis it is essentially unknown 
if microdecompression is equivalent to the traditional 
laminectomy that it has replaced in many spine centres.

In this observational registry based equivalence 
study we compared clinical outcomes in patients with 
central stenosis of the lumbar spine treated with either 
open laminectomy or microdecompression.

Methods
Reporting is consistent with the strengthening the 
reporting of observational studies in epidemiology 
statement.17 The study was registered in ClinicalTrials.
gov and the protocol published before the study was 
started.18

study population
Norway has a public healthcare system with equal dis-
tribution of resources and uniform training and licens-
ing of healthcare staff. The population is homogeneous 
and stable. In general the departments that partici-
pated in this study have one preferred surgical strategy 
for lumbar spinal stenosis without radiological instabil-
ity. Patients are usually treated at the hospital serving 
their residential address, limiting referral bias.

We collected data through the Norwegian Registry for 
Spine Surgery (NORspine), a comprehensive registry for 
quality control and research. In total, 36 of 40 centres 
performing lumbar spine surgery in Norway report to 
the registry. NORspine is linked to the National Registry 
and Statistics Norway, which contain information on 
everyone who either is or has been a resident in Norway. 
According to the Norwegian Directorate of Health 
approximately 65% of all patients who undergo lumbar 
spine surgery in Norway are included in NORspine. The 
inclusion rate is presumably higher for lumbar spinal 
stenosis related surgery as most of these procedures are 
scheduled. Participation in the registration by provid-
ers or patients was not mandated, nor was participation 
required as a necessary condition for a patient to gain 
access to healthcare or for a provider to be eligible for 
payment. We screened patients who underwent surgery 
between October 2006 and December 2011 for eligibil-
ity. Follow-up time from the date of the operation was 
one year.

We considered patients to be eligible for the study if 
they had a diagnosis of central stenosis of the lumbar 
spine, surgery was at one or two lumbar levels with 
either open laminectomy or microdecompression, and 
their data were included in the NORspine registry. 
Patients were excluded who had undergone previous 
surgery of the lumbar spine, undergone discectomy as 
part of the decompression, or had associated spinal 

conditions (disc herniation, spondylolisthesis, or 
degenerative scoliosis).

Outcome measures
The primary outcome was change in disease specific 
functional outcome between baseline and 12 months’ 
follow-up measured with version 2.0 of the Oswestry 
disability index,19 which has been translated into 
 Norwegian and tested for psychometric properties.20 
The Oswestry disability index questionnaire is used to 
quantify disability for degenerative conditions of the 
lumbar spine and covers intensity of pain, ability to lift, 
ability to care for oneself, ability to walk, ability to sit, 
sexual function, ability to stand, social life, sleep 
 quality, and ability to travel. For each topic there are six 
statements describing potential scenarios, and patients 
select the one that most closely resembles their situa-
tion. The index is scored from 0 to 100. Zero means no 
disability and 100 reflects maximum disability.

Secondary outcome measures were changes in 
generic health related quality of life, measured with the 
Euro-Qol-5D (EQ-5D) between baseline and 12-months’ 
follow-up, perioperative complications, and duration of 
surgical procedures and hospital stays.

The Norwegian version of EQ-5D has shown good 
psychometric properties.21 Surgeons provided the fol-
lowing complications and adverse events to NORspine: 
intraoperative haemorrhage blood replacement or 
postoperative haematoma, unintentional durotomy, 
cardiovascular complications, respiratory complica-
tions, anaphylactic reactions, and wrong level for sur-
gery. Patients reported the following complications if 
occurring within three months of surgery: wound 
infection, urinary tract infection, micturition prob-
lems, pneumonia, pulmonary embolism, and deep 
vein thrombosis.

Data collection by nOrspine
On admission for surgery the patients completed the 
baseline questionnaire, which included questions 
about demographics and personal characteristics 
 (marital status, education, body mass index, and smok-
ing) in addition to the outcome measures. Using a stan-
dard registration form, surgeons recorded data on 
diagnosis, comorbidity (including rheumatic diseases, 
hip or knee osteoarthritis, depression or anxiety, mus-
culoskeletal pain, neurological disorder, cerebrovascular 
disease, cardiovascular disease, vascular claudication, 
lung disease, cancer, osteoporosis, hypertension, endo-
crine disorders), American Society of Anesthesiologists 
grade, image findings, surgical procedure, and complica-
tions. NORspine distributed questionnaires to the 
patients by post three and 12 months after surgery. 
Non-responders received one reminder with a new copy 
of the questionnaire. The patients completed question-
naires without assistance from the surgeon.

Diagnostic imaging
The investigators of this study had access to all mag-
netic resonance imaging performed at all seven hospi-
tals in the central Norway health region. Two authors 
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(CW, VR) were blinded to treatment and together 
 performed a morphological grading from A-D for the 
severity of the stenosis as described by Schizas and 
 colleagues.22 They registered the grade of the most 
 stenotic level for which surgery was performed.

surgical procedures
When a laminectomy is performed, the spinous process 
and the laminas of the involved levels as well as the 
medial aspects of the facet joints are resected.15 Micro-
decompression through a smaller skin incision can be 
performed using a bilateral or unilateral approach 
depending on the surgeon’s preference and the 
patient’s anatomy and symptoms. Unlike with a lami-
nectomy, the spinous process and the supraspinous 
and interspinous ligaments are left intact during a 
microdecompression.15 An operating microscope is 
used to perform microdecompression, whereas lami-
nectomy procedures can be performed either with or 
without an operating microscope. Surgical techniques 
other than those previously described were not 
included in the study.

statistical analysis
Statistical analyses were performed with SPSS 18.0 and 
Software R.23 The minimal clinically important differ-
ence for change in the mean Oswestry disability index 
score is considered to be in the range of 8–10 points.24–26 
The size of the study was based on a null hypothesis of 
non-equivalence and an alternative hypothesis of 
equivalence. If the population effect of treatment on 
changes is eight points or less, treatments are consid-
ered equivalent for effectiveness. The sample size 
 calculation related to a two one sided test for equiva-
lence, with a significance level of 2.5%. We computed 
the P values for equivalence as 1 minus the maximum 
confidence level at which the confidence interval was 
contained in (−8 to 8) divided by 2 giving the P values 
of the two one sided test for equivalence. This applied 
to both the complete case analysis and the mixed linear 
model analysis in both the aggregate cohort and the 
propensity matched cohort. Assuming a correlation of 
0.5 between baseline and follow-up measurements and 
a standard deviation of 18 for the individual measure-
ments, the study would have 90% power, with 132 
patients in each group. For statistical comparison tests 
we defined the significance level as P≤0.05 with no 
adjustments for multiple comparisons. For the primary 
outcome and one secondary outcome (EQ-5D) a statis-
tician (ØS) blinded to treatment performed both a com-
plete case analysis and a full information analysis 
using mixed linear models. In the mixed model 
patients were not excluded from the analysis if the vari-
able was missing at some, but not all, time points after 
baseline. In the mixed linear model analysis of the 
aggregate cohort, we took the combination of treat-
ment and time as the fixed factor (giving six levels for 
this covariate) and patient identity as the random 
effect. We used Wald type confidence intervals for lin-
ear contrasts of parameters. In the mixed linear model 
for the propensity matched cohort we assumed no 

treatment effect at baseline owing to the matching pro-
cedure. Furthermore, we included a random effect of 
pair identity to account for dependence introduced by 
the matching. The P values for the complete case anal-
ysis and mixed linear model analysis relate to 12 
months’ equivalence testing. We handled missing data 
with mixed linear models and did not perform multiple 
imputations. This strategy was in line with a study 
showing that it is not necessary to handle missing data 
using multiple imputations before performing a mixed 
model analysis on longitudinal data.27 In the addi-
tional analyses (categorical data at three months’ fol-
low-up), we did not replace missing data. To evaluate 
the magnitude of change in EQ-5D score, we estimated 
effect sizes according to the method of Kazis.28 An 
effect size of 0.8 or more is considered large. We con-
ducted two prespecified subgroup analyses to compare 
the clinical effectiveness of microdecompression and 
laminectomy in elderly patients aged 70 years or more 
and in obese patients (body mass index ≥30).18 Before 
statistical analyses we predefined the table and figure 
contents. We did not carry out additional exploratory 
statistical analyses.

analyses of aggregate cohort
We analysed continuous variables using an unpaired 
two tailed t test for normally distributed data and con-
tinuous data with skewed distribution using the 
Mann-Whitney U test. A χ2 analysis was used to com-
pare discrete variables. All tables were determined 
before any statistical procedure was undertaken, and 
no information was deleted when results were known.

analyses of the propensity matched cohort
The matching approach technique of using propensity 
scores, as opposed to stratification or regression 
adjustment, was chosen because it is the closest 
approximate to a randomised clinical trial and pro-
vides the greatest balance between the two treatment 
groups.29 30 We generated propensity scores for surgical 
technique using logistic regression and adjusting for 
baseline covariates that could influence treatment out-
comes, including age, sex, life partner, comorbidity, 
body mass index, smoking, educational level, number 
of operated levels, and preoperative Oswestry disabil-
ity index score. All covariates were entered into a logis-
tic regression analysis, and we fitted a maximum 
likelihood model based on these covariates as predic-
tors of surgical technique. The coefficients for these 
predictors of surgical technique were used to calculate 
a propensity score of 0 to 1 for each patient. Based on 
the calculated propensity scores, two evenly matched 
groups were formed for surgical technique using a 
matching algorithm with the common caliper set at 
0.010. This dataset is referred to as the “propensity 
matched cohort.” We analysed continuous variables 
using a related samples two tailed t test for data with a 
normal distribution and continuous data exhibiting a 
skewed distribution using the Wilcoxon matched pair 
signed rank test. We used the McNemar’s test to com-
pare discrete variables.
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results
baseline characteristics
Figure 1 shows the inclusion and exclusion process 
leading to 885 eligible patients, 414 of whom had lam-
inectomy and 471 microdecompression. Participants 
underwent surgery at 34 orthopaedic or neurosurgical 
departments in 32 hospitals in Norway. Baseline char-
acteristics were stratified by treatment groups and by 
matching (table 1). In the aggregate cohort there were 
statistically significant differences between the two 
treatment groups for baseline characteristics such as 
age, life partner, educational level, body mass index, 
American Society of Anesthesiologists grade, mean 

baseline Oswestry disability index score, and mean 
baseline EQ-5D score. After propensity score matching 
(246 pairs), these differences in baseline characteris-
tics disappeared. In the aggregate cohort the dropout 
rate at one year follow-up was 14.3% (n=59) in the lam-
inectomy group and 22.3% (n=105) in the microdecom-
pression group (P=0.002). The only differences in 
baseline characteristics between responders and 
non-responders at one year were smoking (25.5% v 
16.2%, P=0.004), life partner (83.1% v 77.2%, P=0.044), 
and preoperative EQ-5D (mean difference −0.085, 95% 
confidence interval −0.143 to −0.027, P=0.004). In the 
propensity matched cohort the dropout rate in the 

Microdecompression (n=471)Laminectomy (n=414)

Patients screened (n=2745)

Eligible patients (n=885; 100%)

Complete 12 month follow-up with primary outcome (Oswestry disability index) (n=721; 81%)

Two level
laminectomy (n=223)

Single level
laminectomy (n=191)

Two level
microdecompression (n=166)

Single level
microdecompression (n=305)

Two level
laminectomy (n=182)

Single level
laminectomy (n=173)

Two level
microdecompression (n=127)

Single level
microdecompression (n=239)

Ineligible patients (n=1860):
  Fracture, tumour, infection, haemorrhage, or deformity (n=249)
  Lateral spinal stenosis or foraminal stenosis (n=535)
  Previous lumbar spine surgery (n=568)
  Other surgical procedures (n=475)
  Other reasons (n= 33)

Fig 1 | Flow diagram with study enrolment and follow-up

table 1 | Personal characteristics, coexisting illnesses, and measures of health status for both treatment groups in aggregate and propensity matched 
cohorts. values are numbers (percentages) unless stated otherwise

variables

aggregate cohort

P value

Propensity matched cohort

P value
laminectomy group 
(n=414)

Microdecompression 
group (n=471)

laminectomy group 
(n=246)

Microdecompression 
group (n=246)

Age (years) 70.1 66.6 <0.001 69.1 68.0 0.113
Female sex 205 (49.5) 222 (47.1) 0.479 116 (47.2) 103 (41.9) 0.267
Married or partner 282 (68.1) 353 (74.9) 0.024 177 (72.0) 183 (73.6) 0.762
Attended college 75 (18.1) 133 (28.2) <0.001 53 (21.5) 52 (21.1) 1.000
Body mass index 28.1 27.2 0.005 27.5 27.7 0.968
Current smoker 80 (19.3) 120 (25.5) 0.034 59 (24.0) 59 (24.0) 1.000
Comorbidity 223 (53.9) 264 (56.1) 0.514 139 (56.5) 129 (52.4) 0.430
ASA grade >2 116 100 0.024 72 54 0.076
Preoperative ODI score 42.5 38.6 <0.001 40.5 40.0 0.820
Preoperative EQ-5D 0.33 0.38 0.046 0.35 0.34 0.912
Preoperative diagnostic imaging:
 MRI 395 463 0.013 233 (94.7) 241 (98.0) 0.096
 CT 46 22 <0.001 28 (11.4) 11 (4.5) 0.007
Severity of stenosis* (n=162): 62 98 28 46
 A 1 0

0.324

1 0

0.317
 B 12 12 5 6
 C 33 54 15 21
 D 16 32 7 19
ODI=Oswestry disability index; ASA=American Society of Anesthesiologists; MRI=magnetic resonance imaging; CT=computed tomography.
*Maximum of Schizas grade.
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laminectomy group was 12.2% (n=30) and in the 
microdecompression group was 22.8% (n=56) 
(P=0.006). In the aggregate cohort the use of operating 
microscopes was 100% (n=471) in the microdecom-
pression group and 39.4% (n=163) in the laminectomy 
group (P<0.001).

Diagnostic imaging
All patients underwent preoperative diagnostic imag-
ing with magnetic resonance imaging or computed 
tomography. Most patients in both treatment groups 
underwent preoperative magnetic resonance imaging, 
but patients in the laminectomy group were more likely 
to have preoperative investigations with computed 
tomography both in the aggregate and in the propensity 
matched cohorts (table 1). In all patients from the seven 
hospitals in central Norway regional health authority 
morphological grading of stenosis was performed with 
a preoperative magnetic resonance imaging (n=162). 
The groups did not differ (table 1).

Primary outcome
Among the 721 patients (81%) with complete one year 
follow-up, 70.5% (n=508) achieved a minimal clinically 
important difference predefined as an improvement of 
eight points or more in Oswestry disability index score 
from baseline. For both groups combined the mean 
Oswestry disability index score at baseline was 40.0 
and at one year follow-up was 22.2 (difference 17.79, 95% 
confidence interval 16.47 to 19.11, P<0.001).

Figure 2 shows the primary outcomes in the aggre-
gate and propensity matched cohorts during one year of 
follow-up. Table 2 presents the primary outcomes of 

both complete case analyses and mixed linear models 
for the aggregate and propensity matched cohorts. In 
the complete case analysis for the aggregate cohort the 
mean difference between groups at one year follow-up 
was 1.3 (95% confidence interval −1.35 to 3.92, P<0.001 
for equivalence). In the propensity matched cohort the 
mixed linear model showed a mean reduction in 
Oswestry disability index score at one year follow-up of 
16.0 in the laminectomy group and 19.0 in the microde-
compression group. The difference between groups of 
3.0 points (95% confidence interval 0.41 to 5.58) was sig-
nificant (P=0.023). However, the difference was smaller 
than the eight points that the study was designed to 
detect, and equivalence between the two treatment 
groups thus remained significant (P<0.001).

secondary outcomes
Overall, regardless of surgical technique, there was a 
significant improvement in EQ-5D index score from 
baseline to one year follow-up, from 0.38 to 0.67 
(P<0.001). This represents a large clinical change, with 
an effect size of 0.98. Table 2 presents the changes in 
EQ-5D index score after one year follow-up for laminec-
tomy and microdecompression. No statistically signifi-
cant differences between treatment groups were found 
in either cohort regardless of model used.

Table 3 provides details of surgical treatments, dura-
tion of procedures, length of hospital stays, and compli-
cations. After propensity score matching, differences in 
number of levels decompressed (single level or two level 
decompression) and distribution of anatomical levels 
decompressed (L2/L3 to L5/S1) were no longer statisti-
cally significant between the groups. The duration of sur-
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gery for single level decompression was shorter in the 
microdecompression group (difference 11.2 minutes, 
95% confidence interval 4.9 to 17.5, P<0.001), but after 
propensity matching the groups did not differ (P=0.15).

The microdecompression group had shorter hospital 
stays than the laminectomy group both in the aggregate 
and in the propensity matched cohorts. In the propensity 
matched cohort the mean duration of hospital stays 
were 1.6 (95% confidence interval 1.4 to 3.1, P<0.001) 
and 2.0 (−0.1 to 2.4, P=0.006) days longer in the lami-
nectomy group for single level and two level decom-
pressions, respectively.

The proportion of patients with one or more complica-
tions (both surgeon and patient reported) was 12.2% 
(n=108). The number of patients experiencing complica-
tions was significantly higher in the laminectomy group 
(15.0% v 9.8%, P=0.018), but after propensity matching 
the groups were equal (14.6% v 10.6%, P=0.23).

Planned subgroup analyses
Complete case and mixed linear model analyses were 
performed in the aggregate cohort. Figure 2 and table 4 
present the results for elderly patients (≥70 years, 
n=425) and obese patients (body mass index ≥30, 
n=210). In elderly patients there were no statistically 
significant differences between the groups in Oswestry 
disability index or EQ-5D changes one year after sur-
gery, and equivalence between treatment groups was 
found in both complete case and mixed linear model 
analyses. In obese patients there were no differences in 
Oswestry disability index or EQ-5D changes one year 
after surgery between the groups. There was a trend 
towards equivalence in Oswestry disability index 
change one year after surgery between the groups.

Post hoc analyses
The departments providing patients were not used as 
variables in the predefined statistical analyses. In a pro-
pensity matched cohort in which treating department 
(public hospital neurosurgical department, public hos-
pital orthopaedic department, or private hospital) also 
was accounted for (providing 157 patients in each 
group), the mixed linear model showed mean reduction 
in Oswestry disability index score at one year follow-up 
of 18.3 in the microdecompression group and 18.1 in the 
laminectomy group (mean difference 0.20, 95% confi-
dence interval −3.09 to 3.64, P<0.001 for equivalence).

Some departments were in transition from laminec-
tomy to microdecompression during the study period, 
representing possible bias. Change in Oswestry disabil-
ity index score during the first two years did not differ 
between the groups (laminectomy 98, microdecompres-
sion 39, difference 2.17, 95% confidence interval −4.86 to 
9.19, P=0.54) or final two years (laminectomy 162, micro-
decompression 268, −1.96, −5.49 to 1.57, P=0.275). The 
microdecompression group had shorter hospital stays 
during both the first two years (laminectomy 78, micro-
decompression 43, 1.5 days, 0.4 to 2.2, P=0.006) and the 
final two years (laminectomy 155, microdecompression 
297, 1.8 days, 1.4 to 2.23, P<0.001).

discussion
The effectiveness of microdecompression was equiva-
lent to laminectomy in the surgical treatment for cen-
tral stenosis of the lumbar spine in this registry based 
multicentre observational study. This finding was 
consistent in both unmatched and propensity 
matched populations. A small difference in favour of 
microdecompression was seen in the primary out-
come variable (change in Oswestry disability index 
score after one year) in a mixed linear model analysis 
of the propensity matched cohort. However, this dif-
ference of three points was smaller than the minimal 
clinically important difference of eight points that the 
study was designed to detect. Neither of the planned 
subgroup analyses in elderly and obese patients 
showed a difference between microdecompression 
and laminectomy. For elderly patients equivalence 
was demonstrated.

In accordance with previous observational stud-
ies,5 10 15 secondary outcome analyses showed a major 
improvement in health related quality of life measured 
by EQ-5D in both treatment groups. Although results at 
one year were strikingly similar, patients in the micro-
decompression group had shorter hospital stays than 
patients who underwent laminectomy. This finding was 
consistent using different strategies for analysing data. 
A likely explanation is that microdecompression 
decreases surgical trauma, allowing earlier mobilisa-
tion after surgery. However, it is also possible that surgi-
cal units adapting to minimal invasive techniques may 
be prone towards shorter hospital stays, having differ-
ent routines for postoperative mobilisation, pain man-
agement, and hospital discharge.

table 4 | subgroup analyses for outcomes at one year in obese (body mass index ≥30) and elderly (≥70 years) patients with central stenosis of the 
lumbar spine. values are mean changes unless stated otherwise

variables

Complete case analysis  
(aggregate cohort) Difference in mean 

change between 
groups

P for  
equivalence

Mixed linear model analysis 
(aggregate cohort) Difference in mean 

change between 
groups

P for 
equivalence

laminectomy  
group

Microdecompression 
group

laminectomy  
group

Microdecompression 
group

Body mass index ≥30:
 ODI −15.8 −12.6 −3.24 (−8.69 to 2.22) 0.043 −15.8 −12.6 −3.24 (−8.18 to 1.71) 0.030
 EQ-5D 0.26 0.23 0.03 (−0.09 to 0.15) 0.26 0.23 0.03 (−0.07 to 0.13) —
Age ≥70 years:
 ODI −17.2 −18.5 1.28 (−2.78 to 5.33) <0.001 −17.2 −18.5 1.28 (−2.43 to 4.99) <0.001
 EQ-5D 0.31 0.28 0.023 (−0.06 to 0.11) — 0.30 0.29 0.008 (−0.07 to 0.09) —
ODI=Oswestry disability index.
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Since the effectiveness of the procedures seems equiv-
alent, it could be argued that treatment preferences 
should be based on the safety of procedures. The propor-
tion of patients having durotomies and complications 
overall was significantly higher in the laminectomy 
group, but this difference did not remain after propensity 
score matching. However, patients in the laminectomy 
group were more likely to report micturition problems 
within three months after surgery. Degenerative 
 spondylosis is usually a continuous process and 
although we found no difference at one year, a longer fol-
low-up may be warranted to detect the effect of the two 
procedures on progression of spondylosis.

Novel techniques in spine surgery are often widely 
implemented without adequate scientific evidence 
backing effectiveness and safety. To our knowledge no 
sufficiently powered prospective studies have compared 
the clinical outcomes of open laminectomy versus 
microdecompression for stenosis of the lumbar spine. In 
a randomised controlled trial, microdecompression was 
shown to be a promising treatment alternative com-
pared with laminectomy.15 However, there were only 40 
patients in each treatment arm. As minimally invasive 
techniques become more widely adopted, large clinical 
registries such as NORspine allow the effectiveness and 
safety of these procedures to be monitored, evaluated, 
and refined. The best available evidence supporting sur-
gical treatment of stenosis of the lumbar spine is the 
SPORT trial, a randomised controlled trial with a con-
current observational cohort.10 The improvement in 
Oswestry disability index score in our study is slightly 
lower than that achieved in patients undergoing decom-
pressive surgery in the SPORT trial (17.8 v 21.4 points). 
Higher baseline Oswestry disability index scores in the 
SPORT trial are possibly part of the explanation, as these 
have a strong impact on outcomes after surgery.31

The incidence and prevalence of symptomatic stenosis 
of the lumbar spine are not fully established, but it has 
been reported that leg pain in the setting of low back 
pain affects 12–21% of older adults.32 33 Management of 
the stenosis has broad medical relevance, with a large 
industry evolving around the different treatment options. 
The rate of surgery for lumbar spinal stenosis per 100 000 
US Medicare beneficiaries aged 65 years or older was 
135.5 in 2007.34 For many non-surgical approaches such 
as physical exercises, patient education, physiotherapy, 
lumbar corsets, and analgesic treatment there are no 
high quality trials to assess efficacy in the management 
of lumbar spinal stenosis.2 A recent study showed that 
the common practice of epidural injections provided no 
benefit in the management of lumbar spinal stenosis.35 In 
addition to implementing minimally invasive surgery, 
some surgeons have shifted towards more complex 
fusion procedures for lumbar spinal stenosis believing 
this will improve stability and long term outcomes. This 
trend is backed by scarce evidence, and complex proce-
dures are generally more invasive and can involve greater 
risks of complications and longer hospital stays, which 
in turn lead to higher healthcare costs.34 36 In light of our 
favourable results, upfront decompression and fixation 
in patients without spondylolisthesis may seem overly 

aggressive.34 37 If there are concerns about later instability 
we believe that surgeons should choose from the mini-
mal invasive spectrum of decompressive procedures. 
Microdecompression consistently shows good clinical 
results, now adding equivalence to laminectomy at one 
year follow-up and a beneficial risk profile.14 Theoreti-
cally, microdecompression may also induce less postop-
erative instability38 and reduce the need for later spinal 
instrumentation.

strengths and limitations of this study
The major strengths of this study are the pragmatic 
study design based on prospective registry data in an 
everyday clinical setting, large sample size, re-evalua-
tion of preoperative magnetic resonance imaging in a 
large subgroup, and protocol based statistical analyses 
with blinded assessment of main outcome measures. 
The main limitation was the lack of randomised treat-
ment allocation. Although propensity score matching 
adjusts for known interactions, while unlikely, residual 
or introduction of confounding cannot be ruled out. 
Another weakness was the loss to follow-up of 19% of 
participants regarding Oswestry disability index scores 
at 12 months. A previous study on a similar population 
from the NORspine registry showed no difference in 
outcomes between responders and non-responders.39

Conclusion
The effectiveness of microdecompression is equivalent 
to laminectomy in the surgical treatment of central ste-
nosis of the lumbar spine. Favourable outcomes were 
observed at one year in both treatment groups.
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1) 33340 Percutaneous transcatheter closure of the left atrial appendage with endocardial implant, 

including fluoroscopy, transseptal puncture, catheter placement(s), left atrial angiography, left 

atrial appendage angiography, when performed, and radiological supervision and interpretation 

a. Current coding: this procedure is coded with the generic CPT 93799 Unlisted 

cardiovascular service or procedure  

b. Description: placement of a device to reduce the risk of thromboembolism from the left 

atrial appendage (LAA) in patients with non-valvular atrial fibrillation in patients who are 

candidates for anticoagulation but who have an appropriate rationale to seek a non-

pharmacologic alternative to warfarin.  The FDA approved the Watchman device in 2015 

for percutaneous left atrial appendage occlusion  

c. Evidence 

i. Noelk 2016, systematic review percutaneous left atrial appendage occlusion for 

stroke prevention in atrial fibrillation vs oral anticoagulation (OAC) 

1. N=20 studies 

a. 2 RCTs (1,104 patients), 11 observational studies (1,792 

patients) of percutaneous LAA occlusion 

b. 7 studies of surgical LAA occlusion 

2. Trials found low-strength evidence that percutaneous LAA exclusion 

confers similar risks of stroke and mortality as continued OAC, but this 

evidence was limited to the Watchman device in patients eligible for 

long-term OAC. Observational studies found moderate-strength 

evidence of serious harms with a variety of percutaneous LAA 

procedures. There is low-strength evidence that surgical LAA exclusion 

does not add significant harm during heart surgery for another 

indication, but evidence on stroke reduction is insufficient. 

3. Conclusions:  

a. There is limited evidence that the Watchman device may be 

noninferior to long-term OAC in selected patients.  

b. There is no evidence to recommend percutaneous left atrial 

appendage exclusion in patients with atrial fibrillation who are 

ineligible for therapeutic anticoagulation; randomized trials 

have not been performed. 

c. In the few published case series available, the overall risk of 

serious adverse events with percutaneous device therapy is ≈1 

in 15 patients. 

d. Surgical left atrial appendage exclusion does not seem to be 

associated with increased harm when performed during cardiac 

surgery for another indication, but there is insufficient evidence 

to compare the efficacy of this procedure to anticoagulation 

therapy. 

ii. Singh 2013, economic analysis of left atrial appendage occlusion vs oral 

anticoagulation 

1. Canadian study 
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2. Warfarin therapy had the lowest discounted quality-adjusted life years 

at 4.55, followed by dabigatran at 4.64 and LAA occlusion at 4.68. The 

average discounted lifetime cost was $21 429 or a patient taking 

warfarin, $25 760 for a patient taking dabigatran, and $27 003 for LAA 

occlusion. Compared with warfarin, the incremental cost-effectiveness 

ratio for LAA occlusion was $41 565. Dabigatran was extendedly 

dominated. 

3. Conclusions—Percutaneous LAA occlusion represents a novel therapy 

for stroke reduction that is cost-effective compared with warfarin for 

patients at risk who have nonvalvular atrial fibrillation. 

iii. Munkholm-Larsen 2012, systematic review percutaneous left atrial appendage 

occlusion for stroke prevention in atrial fibrillation 

1. N=14 studies (2,444 patients) 

2. Periprocedural mortality and stroke rates were 1.1% and 0.6%, 

respectively. The incidences of pericardial effusion/ cardiac tamponade 

and device embolisation were 4% and 0.7%, respectively. At the time of 

the latest followup (up to 40 months), the overall incidence of stroke 

among all studies was 1.4% per annum.  

3. Existing evidence suggests that PLAAO is a relatively safe treatment for 

patients with AF. However, there is a need for further evaluation of its 

efficacy in the form of large and well-designed randomised controlled 

trials. 

a. Other policies 

i. NICE 2010 

1. Update 2014:  

a. Consider left atrial appendage occlusion (LAAO) if 

anticoagulation is contraindicated or not tolerated and discuss 

the benefits and risks of LAAO with the person. 

b. Do not offer LAAO (left atrial appendage occlusion) as an 

alternative to anticoagulation unless anticoagulation is 

contraindicated or not tolerated  

2. Current evidence suggests that percutaneous occlusion of the left atrial 

appendage (LAA) is efficacious in reducing the risk of thromboembolic 

complications associated with non-valvular atrial fibrillation (AF) 

3. Percutaneous occlusion of the LAA is a technically challenging 

procedure which should only be carried out by clinicians with specific 

training and appropriate experience in the procedure. 

4. This procedure should be carried out only in units with on-site cardiac 

surgery 

ii. American College of Cardiology/American Heart Association 2015; study not 

included due to length, can be viewed here: 

http://content.onlinejacc.org/article.aspx?articleid=2360689\ 

 

http://content.onlinejacc.org/article.aspx?articleid=2360689/
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a. The current ACC/American Heart Association/HRS Guideline for the 

Management of Patients with Atrial Fibrillation does not include 

recommendations for the use of LAA occlusion devices because of the 

lack of adequate data and the absence of an FDA-approved LAA 

closure device labeled for the indication of stroke prevention at the 

time of their development 

iii. HERC staff summary: percutaneous left atrial appendage occlusion has not 

been shown to be superior or cost-effective compared to anticoagulation in 

patients who are eligible for anticoagulation.  These devices have not been 

studied in patients who are not eligible for anticoagulation.  There is a high 

rate of complications with these devices 

iv. HERC staff recommendation: 

a. Add 33340 Percutaneous transcatheter closure of the left atrial 

appendage with endocardial implant to the Services Recommended 

for Non-Coverage table 

i. Experimental 
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2) 36456 Partial exchange transfusion, blood, plasma or crystalloid necessitating the skill of a 

physician or other qualified health care professional, newborn 

a. Current coding:  

i. 36450 (Exchange transfusion, blood; newborn) which is Ancillary 

ii. 36455 (Exchange transfusion, blood; other than newborn) is Services 

Recommended for Non-Coverage 

b. Description: This is a treatment in which red blood cells are selectively removed from 

the blood of a neonate to treat polycythemia.  Previously, this procedure was coded 

with the same code as exchange transfusion (used to treat a wider variety of conditions 

including hyperbilirubinemia).  This new code is specific for partial exchange transfusion. 

c. Evidence 

i. Ozek 2010, Cochrane review of partial exchange transfusion for newborn 

polycythemia 

1. One study (Kumar 2004) reported no demonstrable effect on the risk of 

neonatal mortality (RR 5.23, 95% CI 0.66, 41.26). 

2. Four studies reported on neurodevelopmental assessment at 18months 

or older. The completeness of follow-up differed widely between the 

studies. Overall, no difference was seen in developmental delay when 

all trials are analysed based on available cases (typical RR 1.45, 95% CI 

0.83 to 2.54) and when only the randomized controlled trials are 

analysed (typical RR 1.35, 95% CI 0.68 to 2.69).  

3. Two studies reported on necrotizing enterocolitis (Van der Elst 1980; 

Black 1985). An increase in the risk of NEC was noted in infants receiving 

PET (typical RR 11.18, 95% CI 1.49, 83.64; typical RD 0.14, 95% CI 0.05, 

0.22). No differences in short-term complications including 

hypoglycemia (two studies) and thrombocytopenia (one study) were 

noted. 

4. Authors’ conclusions: There are no proven clinically significant short or 

long-term benefits of PET in polycythemic newborn infants who are 

clinically well or who have minor symptoms related to hyperviscosity. 

PET may lead to an increase in the risk of NEC. The data regarding 

developmental follow-up are extremely imprecise due to the large 

number of surviving infants who were not assessed and, therefore, the 

true risks and benefits of PET are unclear. 

ii. Dempsey 2006, systematic review of partial exchange transfusion for neonatal 

polycythemia 

1. N=6 studies 

2. There is no evidence of an improvement in long term neurological 

outcome (mental developmental index, incidence of mental delay, and 

incidence of neurological diagnoses) after partial exchange transfusion 

in symptomatic or asymptomatic infants. There is no evidence of 

improvement in early neurobehavioural assessment scores (Brazelton 

neonatal behavioural assessment scale). Partial exchange transfusion 
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may be associated with an earlier improvement in symptoms, but there 

are insufficient data to calculate the size of the effect. Necrotising 

enterocolitis is probably increased by partial exchange transfusion 

(relative risk 8.68, 95% confidence interval 1.06 to 71.1). Conclusion: 

There is no evidence of long term benefit from partial exchange in 

polycythaemic infants, and the incidence of gastrointestinal injury is 

increased. The long term outcome is more likely to be related to the 

underlying cause of polycythaemia. 

iii. Expert input—no responses 

iv. HERC staff summary: recent systematic reviews find no evidence of decrease in 

mortality or improvement in neurodevelopmental outcomes for PET in neonates 

with polycythemia.  The procedure may increase the risk of NEC or other serious 

intestinal complications 

v. HERC staff recommendation 

1. Add 36456 (Partial exchange transfusion, blood) to the Services 

Recommended for Non-Coverage table 

a. No evidence of effectiveness, evidence of possible harm 
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3) 43284 and 43285, placement and removal of esophageal sphincter augmentation device 

a. Definition: Placement of one of a number of minimally invasive devices are marketed to 

provide a treatment option for GERD to patients who have failed standard medical 

therapies, or individuals who decide against or could not afford drug therapy. Devices 

include the LINX Reflux Management System (a sphincter augmentation device), the 

Durasphere, the Gatekeeper Reflux Repair System and the Plexiglas 

polymethylmethacrylate (PMMA) microspheres.  Standard therapies for GERD include 

PPIs, and fundoplication surgery. 

b. Codes: 

i. 43284 Laparoscopy, surgical, esophageal sphincter augmentation procedure, 

placement of sphincter augmentation device (ie, magnetic band), including 

cruroplasty when performed 

ii. 43285 Removal of esophageal sphincter augmentation device 

iii. Previously coded with HCPCS C9737 (Laparoscopy, surgical, esophageal 

sphincter augmentation with device (eg, magnetic band)) which was Ancillary 

c. Evidence 

i. Overall, little literature identified; not covered by major insurers 

ii. Sphincter augmentation procedures not listed as a treatment option in the 

AHRQ 2011 evidence based review of treatments for GERD or in the NICE 2014 

evidence based review for GORD; study not included due to length, can be 

viewed here: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2672641/ 

 

iii. NICE 2012, evidence review of laparoscopic insertion of a magnetic bead band 

for GERD 

1. The evidence on the safety and efficacy of laparoscopic insertion of a 

magnetic bead band for gastro-oesophageal reflux disease (GORD) is 

limited in quantity. Therefore, this procedure should only be used with 

special arrangements for clinical governance, consent and audit or 

research 

2. The evidence on efficacy consists of a single case series of 44 patients 

3. Note: Several studies are ongoing or published since this review 

iv. AHRQ 2013, emerging technologies review; study not included due to length, 

can be viewed here: http://effectivehealthcare.ahrq.gov/ehc/assets/File/Peptic-

Ulcer-Horizon-Scan-High-Impact-1512.pdf 

1. Review of the Linx Reflux Management System, a laparoscopically 

placed device that uses magnetic titanium beads on a wire placed 

around the outer muscle layer of the esophagus at the LES to ensure 

closure of the LES sphincter after swallowing  

2. Conclusion: small amount of data on safety and efficacy; lack of long-

term data on safety and efficacy.  

d. HERC staff recommendations: 

i. Place CPT 43284 on the Services Recommended for Non-Coverage table 

1. Experimental 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2672641/
http://effectivehealthcare.ahrq.gov/ehc/assets/File/Peptic-Ulcer-Horizon-Scan-High-Impact-1512.pdf
http://effectivehealthcare.ahrq.gov/ehc/assets/File/Peptic-Ulcer-Horizon-Scan-High-Impact-1512.pdf
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ii. Place CPT 43285 on line 430 COMPLICATIONS OF A PROCEDURE USUALLY 

REQUIRING TREATMENT to allow removal of devices causing medical issues in 

patients who had previous placement 

 

4) 58674 Laparoscopy, surgical, ablation of uterine fibroid(s) including intraoperative ultrasound 

guidance and monitoring, radiofrequency 

a. Definition: Minimally invasive destruction of uterine fibroids with radiofrequency waves.  

Alternative treatments include oral contraceptives, Mirena IUD, hysterectomy, 

myomectomy, endometrial ablation, uterine artery embolization.   

b. Currently, vascular embolization, myomectomy, and hysterectomy are included on line 

409 UTERINE LEIOMYOMA AND POLYPS for treatment of uterine fibroids, with a 

guideline.  

c. Evidence 

i. Chittawar 2015 Review of nonsurgical/minimally invasive treatments for uterine 

fibroids 

1. Radiofrequency ablation/myolysis is an emerging conservative option  

2. Included 1 RCT (Brucker 2014, N=50), 1 prospective study (Guido 2013, 

N=135) 

ii. Van der Kooij 2012, Review of nonsurgical/minimally invasive treatments for 

uterine fibroids 

1. MRgFUS, myolysis/radiofrequency ablation, and laparoscopic or vaginal 

occlusion of uterine arteries are not widely studied and more evidence 

is needed before these interventions can be implemented in the 

therapeutic arsenal for symptomatic uterine fibroids in daily practice. 

2. No RCTs had been conducted at the time of this review 

iii. 1 RCT has been conducted of RFA vs laparoscpic myomectomy (published in two 

separate articles)–  

1. Brucker 2014 

2. Radiofrequency volumetric thermal ablation (RFVTA) of fibroids (N=25) 

versus laparoscopic myomectomy (LM) (N=25) 

3. The mean hospitalization times were 10.0± 5.5 (median 7.8 [range 4.2–

25.5]) hours for the RFVTA group and 29.9 ± 14.2 (median 22.6 [range 

16.1–68.1]) hours for the LM group (P b 0.001, Wilcoxon test). 

Intraoperative blood loss was 16 ± 9 (median 20 [range: 0–30]) mL for 

the RFVTA procedures and 51±57 (median 35 [range 10–300]) mL for 

the LM procedures. The percentage of fibroids imaged by laparoscopic 

ultrasound that were treated/excised was 98.6% for RFVTA and 80.3% 

for LM. Two complications were reported: vertigo (n=1; RFVTA) and port 

site hematoma (n=1; LM).  

4. Conclusion: Radiofrequency volumetric thermal ablation resulted in the 

treatment of more fibroids, a significantly shorter hospital stay, and less 

intraoperative blood loss than laparoscopic myomectomy. 

5. Hahn 2013 
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6. Both groups had similar pain medication, days of work missed. Mean 

symptom severity scores decreased (improved) by − 7.8 for the ablation 

subjects and by − 17.9 for the myomectomy subjects (p=0.16). Health-

related quality of life improved (increased) by 7.5 and 13.1, respectively, 

for the two groups (p=0.46). Two myomectomy subjects had 

pregnancies that ended in a Cesarean delivery and a vaginal delivery of 

healthy infants. Two pregnancies in the RFVTA group ended in full-term 

vaginal deliveries of healthy infants. 

7. Conclusions: Early postoperative recovery and twelve-month results 

attest to similar clinical benefits from RFVTA and LM. 

iv. Literature submitted by Dr. Sedacky (plus Hahn 2013): 

1. Chudnoff 2013, HALT cohort study 

a. N=135, followed through 24 months 

b. At 3-, 6-, and 12-month follow-ups, mean alkaline hematin and 

associated menstrual blood loss decreased from baseline levels 

by 31.8%, 40.7%, and 38.3%, respectively (P<.001, paired t test). 

Symptom severity decreased from a baseline mean transformed 

score of 61.1 to 26.6 at 12 months postprocedure (P<.001, 

paired t test). Health related quality of life improved from a 

mean transformed score of 37.3 at baseline to 79.5 at 12 

months (P<.001, paired t test). At 12 months postprocedure, 

total mean myoma volume decreased from baseline by 45.1% 

(measured by magnetic resonance imaging). There was one 

serious adverse event (one of 135 [0.7%]) requiring readmission 

5 weeks postprocedure and one surgical reintervention for 

persistent bleeding. Ninety-four percent of the women reported 

satisfaction with the treatment. 

c. CONCLUSION: Radiofrequency volumetric thermal ablation of 

myomas is well tolerated and results in rapid recovery, high 

patient satisfaction, improved quality of life, and effective 

symptom relief. 

2. Guido 2013, 24 month follow up of HALT study above 

a. N=112 women 

b. Change in symptom severity from baseline was –35.7 (95% CI, –

40.1 to –31.4; p<.001). Change in health-related quality of life 

(HRQL) was 40.9 (95% CI, 36.2 to 45.6; p < .001). HRQL 

subscores also improved significantly from baseline to 24 

months in all categories (concern, activities, energy/mood, 

control, self-consciousness, and sexual function) [p<.001]. Six 

patients underwent surgical re-intervention for fibroid-related 

bleeding between 12 and 24 months providing a re-intervention 

rate of 4.8% (6/124). 

c. Conclusion: Radiofrequency volumetric thermal ablation of 

myomas significantly reduces symptom severity and improves 
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quality of life with low surgical re-intervention through 24 

months of follow up 

3. Berman 2014, 36 month follow up of HALT study above 

a. N=104 

b. change in mean (SD) symptom severity from baseline (60.2 

[18.8]) to 36 months was –32.6 (95% confidence interval, –37.5 

to –27.8; p , .001). Health-related quality of life also was 

improved, from the baseline value of 39.2 (19.2) to 38.6 (95% 

confidence interval, 33.3 to 43.9; p , .001) at 36 months. 

Patient-reported Uterine Fibroid Symptom and Health-Related 

Quality of Life questionnaire subscores demonstrated 

statistically significant improvement from baseline to 36 months 

in all categories (Concern, Activities, Energy/Mood, Control, 

Self-consciousness, and Sexual Function) (p , .001). For the 104 

participants with 36-month data, mean state of health scores 

(EuroQOL-5D Health State Index) improved from a baseline 

value of 71.0 (19.3) to 86.2 (11.7) at 36 months. The cumulative 

repeat intervention rate of 11% (14 of 135 participants) at 36 

months was well below the possible 25% maximum expected at 

the beginning of the trial. 

c. Conclusion: RFVTA of uterine myomas resulted in sustained 

relief from myoma symptoms and continued improvement in 

health-related quality of life through 36 months after ablation. 

The low repeat intervention data through 36 months is a 

positive outcome for patient well-being. 

4. Bongers 2014, cohort study 

a. N=50 

b. Perfused fibroid volumes were reduced at 3 months by an 

average of 68.8±27.8 % (P<0.0001; Wilcoxon signed-rank test). 

At 6 months, mean Menstrual Pictogram and Symptom Severity 

Score scores decreased by 60.8±38.2 and 59.7±30.4 %, 

respectively; the mean Health-Related Quality of Life score 

increased by 263±468 %. There were two serious adverse 

events (overnight admissions for abdominal pain and 

bradycardia, respectively) and no surgical reinterventions.  

a. These 6-month results suggest that the VizAblate System is safe 

and effective in providing relief of abnormal uterine bleeding 

associated with fibroids, with appropriate safety and a low 

reintervention rate. 

v. Expert input: From Amanda Sedacky from OHSU OB/Gyn. “I don’t think this is 

considered an experimental treatment anymore because it was FDA approved in 

2012 and there is good data to support its efficacy. I don’t think it has been 

widely adopted primarily due to the expense of purchasing the equipment, need 

for special training and some difficulty defining the procedure for insurance 
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coverage. It is definitely something that we should push to have here at OHSU in 

the future because some patients are asking for it and it is a good uterine 

sparing treatment where there are not a lot of other options.”  

d. Other policies 

i. Aetna 2016 covers radiofrequency ablation of fibroids 

ii. Most BCBS policies consider radiofrequency ablation of fibroids investigational 

e. HERC staff recommendation: 

i. Place 58674 on the Services Recommended for Non-Coverage table 

1. Experimental 

2. Only 2 studies (N=135, N=50) identified 

3. Can reassess after further evidence is published 
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5) 76706 Ultrasound, abdominal aorta, real time with image documentation, screening study for 

abdominal aortic aneurysm (AAA) 

a. Current coding: this type of screening was coded with the generic code 76770 

(Ultrasound, retroperitoneal (eg, renal, aorta, nodes), real time with image 

documentation; complete) which is diagnostic.  Also coded with HCPCS G0389 

(Ultrasound, B-scan and/or real time with image documentation; for abdominal aortic 

aneurysm (AAA) screening [one time for men 65 years of age or older]) which was 

Ancillary.  G0389 is deleted for 2017. 

b. The USPSTF recommends one-time screening for abdominal aortic aneurysm (AAA) with 

ultrasonography in men ages 65 to 75 years who have ever smoked (level B 

recommendation).  Screening for AAA in never-smoking men 65-75 is a C 

recommendation, in women ever-smokers is an I recommendation and in woman who 

have never smoked is a D recommendation. 

c. ICD-10 Z13.5 (Encounter for screening for cardiovascular disorders) is used to code for 
AAA screening and is on lines 3: PREVENTION SERVICES WITH EVIDENCE OF 
EFFECTIVENESS and 625: PREVENTION SERVICES WITH LIMITED OR NO EVIDENCE OF 
EFFECTIVENESS 

d. HERC staff recommendations: 

i. Add CPT 76706 to lines 3 PREVENTION SERVICES WITH EVIDENCE OF 

EFFECTIVENESS and 625 PREVENTION SERVICES WITH LIMITED OR NO EVIDENCE 

OF EFFECTIVENESS 

ii. Modify GN 106 to specify that the USPSTF “D” recommendations are included 

on line 625 

GUIDELINE NOTE 106, PREVENTIVE SERVICES 
Line 3,625 

Included on this line 3 are the following preventive services as required by federal law: 
1. US Preventive Services Task Force (USPSTF) “A” and “B” Recommendations  

http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-
recommendations/  

2. American Academy of Pediatrics (AAP) Bright Futures Guidelines: 
http://brightfutures.aap.org. Periodicity schedule available at http://www.aap.org/en-
us/professional-resources/practice-support/Periodicity/Periodicity%20Schedule_FINAL.pdf. 

3. Health Resources and Services Administration (HRSA) Women’s Preventive Services - Required 
Health Plan Coverage Guidelines:  

http://www.hrsa.gov/womensguidelines/  
4. Immunizations as recommended by the Advisory Committee on Immunization Practices (ACIP): 

http://www.cdc.gov/vaccines/schedules/hcp/index.html 

USPSTF “D” recommendations are included on line 625 

  

http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-recommendations/
http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-recommendations/
http://brightfutures.aap.org/
http://www.aap.org/en-us/professional-resources/practice-support/Periodicity/Periodicity%20Schedule_FINAL.pdf
http://www.aap.org/en-us/professional-resources/practice-support/Periodicity/Periodicity%20Schedule_FINAL.pdf
http://www.hrsa.gov/womensguidelines/
http://www.cdc.gov/vaccines/schedules/hcp/index.html
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6) 77065-77067 Diagnostic and screening mammography with computer-aided-detection 

a. Codes:  

i. 77065 Diagnostic mammography, including computer-aided detection (CAD) 

when performed; unilateral 

ii. 77066 Diagnostic mammography, including computer-aided detection (CAD) 

when performed; bilateral 

iii. 77067 Screening mammography, bilateral (2-view study of each breast), 

including computer-aided detection (CAD) when performed 

b. New codes are bundling computer-aided-detection (CAD) with mammography.  

Currently CAD (77051 and 77052) are Services Recommended for Non Coverage; 

mammography (77055, 77056, 77057) are Diagnostic Procedures File.  The non-

coverage of CAD is based on a coverage guidance and has an associated guideline 

c. Screening mammography (CPT 77057 currently, 77067 new code) is paired with ICD-10 

Z12.31 (Encounter for screening mammogram for malignant neoplasm of breast), which 

is on line 3 PREVENTION SERVICES WITH EVIDENCE OF EFFECTIVENESS 

d. HERC staff recommendations: 

i. Add 77065 and 77066 to the Diagnostic Procedures File 

1. Used for evaluation of a lump or other area of concern 

ii. Add 77067 to line 3 PREVENTION SERVICES WITH EVIDENCE OF EFFECTIVENESS  

1. Used for breast cancer screening in asymptomatic women 

2. Mammography is USPSTF “B” Recommendation for women 50-74, “C” 

Recommendation for women 40-49, and “I” Recommendation for 

women 75 and older 

iii. Delete GN D15 – no longer able to identify when CAD is used based on coding 

 

DIAGNOSTIC GUIDELINE D15, COMPUTER-AIDED MAMMOGRAPHY 

Computer-aided mammography (CPT code 77051 and 77052) is not a covered service. 
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7) 81327 SEPT9 (Septin9) (eg, colorectal cancer) methylation analysis 

a. Definition: blood test to screen for colorectal cancer (trade name Epi proColon) 

b. Evidence: 

i. Johnson 2015 

1. Trial to determine sensitivity and specificity of Epi proColon  

2. N=199 

a. 102 patients with colon cancer previously found on colonoscopy 

b. 97 control patients 

3. For all samples, sensitivity for CRC detection was 73.3% (95% CI 63.9–

80.9%) and 68.0% (95% CI 58.2–76.5%) for Septin9 and FIT, respectively. 

Specificity of the Epi proColon test was 81.5% (95% CI 75.5–86.3%) 

compared with 97.4% (95% CI 94.1–98.9%) for FIT. For paired samples, 

the sensitivity of the Epi proColon test (72.2% –95% CI 62.5–80.1%) was 

shown to be statistically non-inferior to FIT (68.0%–95% CI 58.2–76.5%). 

When test results for Epi proColon and FIT were combined, CRC 

detection was 88.7% at a specificity of 78.8%. 

4. Conclusions: At a sensitivity of 72%, the Epi proColon test is non- 

inferior to FIT for CRC detection, although at a lower specificity. With 

negative predictive values of 99.8%, both methods are identical in 

confirming the absence of CRC. 

5. Industry funded study 

ii. Jin 2015 

1. Sensitivity and specificity trail for second generation Septin9 test 

version 2.0 

2. N=135 patients with CRC, 169 patients of adenomatous polyps, 81 with 

hyperplastic polyps, and 91 healthy controls were included. The clinical 

status of all subjects was verified by colonoscopy. In all patients, 

peripheral blood samples were taken 

3. Results: The sensitivity and specificity of SEPT9 for CRC were 74.8% 

(95% confidence interval [CI]: 67.0–81.6%) and 87.4% (vs non-CRC, 95% 

CI: 83.5–90.6%), respectively. SEPT9 was positive in 66.7% of stage I, 

82.6% of stage II, 84.1% of stage III, and 100% of stage IV CRCs. The 

sensitivity of SEPT9 for advanced adenomas was 27.4% (95% CI: 18.7–

37.6%). The sensitivity and specificity of FIT for CRC was 58.0% (95% CI: 

46.1– 69.2%) and 82.4% (95% CI: 74.4–88.7%), respectively. SEPT9 

showed better performance in CRC detection than FIT, but similar 

among advanced adenomas. 

4. Conclusions: With improved performance characteristics in detecting 

CRC, the second generation SEPT9 assay could play an important role in 

CRC screening and early detection. 

c. HERC staff summary: new technology, still experimental 

d. HERC staff recommendation: 

i. Place CPT 81327 on the Services Recommended for Non-Coverage table 

1. Experimental 
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8) 81539 Oncology (high-grade prostate cancer), biochemical assay of four proteins (Total PSA, 

Free PSA, Intact PSA, and human kallikrein-2 [hK2]), utilizing plasma or serum, prognostic 

algorithm reported as a probability score 

a. The 4Kscore Test is a blood test that generates a risk score for the probability of finding 

high-grade prostate cancer (defined as a Gleason Score > 7) if a prostate biopsy were 

performed. The intended use of the test is to aid in the decision of whether or not to 

proceed with a prostate biopsy. The test algorithm combines the measurement of 4 

prostate-specific kallikreins (total prostate specific antigen (tPSA), free PSA (fPSA), intact 

PSA (iPSA), and human kallikrein 2 (hK2), which are combined in an algorithm with 

patient age, digital rectal exam (DRE) (nodules or no nodules), and whether the patient 

has had a prior negative prostate biopsy.  

b.  NCCN 2016 Prostate Cancer Early Detection  

i. 4Kscore listed as an option instead of biopsy for PSA >3 

1. “Biomarkers that improve the specificity of detection are not 

recommended as firstline screening tests.  However, there may be some 

patients who meet PSA standards for consideration for prostate biopsy, 

but for whom the patient and/or the physician wish to further define 

the probability of high-grade cancer.  A percent free PSA <10%, PHI>35 

or 4Kscore are potentially informative in patients who have never 

undergone biopsy or after a negative biopsy 

ii. 4Kscore listed as a possible further test after a benign prostate biopsy 

1. “follow up: consider percent free PSA, 4Kscore, HI, pSC1, or 

ConfirmMDx and/or Multiparametric MRI and/or refined prostate 

biopsy technique” 

2. Footnote: Those patients with negative prostate biopsies should be 

followed with DRE and PSA.  Tests that improve specificity in the post-

biopsy state—including 4Kscore, PHI, percent free PSA, PCA3 and 

ConfirmMDx—should be considered in patients thought to be higher 

risk despite a negative prostate biopsy.  

iii. The 4Kscore studies 

1. Prospective trial of 1012 patients showed that 4Kscore results have a 

high discrimination value (AUC 0.82).  In this study, using a threshold for 

biopsy of ≥15% risk allowed for 591 biopsies to be avoided (58%) while 

183 high grade tumors were detected and 48 high-grade tumors (4.7% 

of 1012 participants) were missed.   

2. Prospective study of 6129 men, AUD also 0.82 (95% CI 0.80-0.84).  Using 

6% risk of high grade cancer as a cutoff, 428 of 1000 men could avoid 

biopsy, with 119 of 133 high grade cancers detected and 14 of 133 

missed 

3. Multicenter utility study found a 65% reduction in prostate biopsies 

iv. Conclusion: The panel consensus is that the test can be considered for patients 

prior to biopsy and for those with prior negative biopsy for men thought to be 

at higher risk for clinically significant prostate cancer.  It is important for 
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patients and their urologists to understand, however, that no cut-off threshold 

has been established for the 4Kscore.  If a 4Kscore test is performed, the patient 

and his urologist should discuss the results and decide whether to proceed with 

biopsy.  

c. Similar code CPT 81313 (PCA3/KLK3 (prostate cancer antigen 3 [non-protein 

coding]/kallikrein-related peptidase 3 [prostate specific antigen]) ratio (eg, prostate 

cancer)) is SRNC, reviewed as part of the 2015 new CPT codes 

d. ConfirmMDx was reviewed as part of a coverage guidance and was recommended for 

non-coverage (CPT 81599, generic code) 

e. Free PSA (CPT 84154) is covered as Diagnostic Procedure 

f. HERC staff recommendation 

i. Place CPT 81539 on the Services Recommended for Non-Coverage table 

1. Utility still unclear; the alternative test, prostate biopsy, is covered and 

has proven diagnostic value.  Similar tests (i.e. ConfirmMDx) are SNRC 
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9) 93590-93592 Percutaneous transcatheter closure of paravalvular leak 

a. Definition: minimally invasive technique to repair a prosthetic value leak when the 

patient is symptomatic with heart failure or other complications and the patient cannot 

tolerate an open procedure. 

b. Coding 

i. 93590 Percutaneous transcatheter closure of paravalvular leak; initial occlusion 

device, mitral valve 

ii. 93591 Percutaneous transcatheter closure of paravalvular leak; initial occlusion 

device, aortic valve 

iii. 93592 Percutaneous transcatheter closure of paravalvular leak; initial occlusion 

device, each additional occlusion device 

iv. The open equivalent (CPT 33496 Repair of non-structural prosthetic valve 

dysfunction with cardiopulmonary bypass) is on lines 

74,94,110,115,190,192,227,261,290 

v. The percutaneous procedure was previously coded with the generic CPT 93799 

(Unlisted cardiovascular service or procedure) 

vi. Actual percutaneous replacement of the valves are covered (ex: 33361 

Transcatheter aortic valve replacement (TAVR/TAVI) with prosthetic valve; 

percutaneous femoral artery approach), 33418 Transcatheter mitral valve 

repair, percutaneous approach) 

vii. ICD-10 T82.03XA (Leakage of heart valve prosthesis) is on line 290 

COMPLICATIONS OF A PROCEDURE ALWAYS REQUIRING TREATMENT 

c. Evidence: case studies, case series and technical bulletins were identified.  Outcomes 

appear to vary based on technique, type of device used, indications, and underlying 

heart disease and comorbidities.  Appears to be an option for use when a patient cannot 

tolerate an open procedure.   

i. Cruz-Gonzalez 2016, systematic review of percutaneous repair of paravalvular 

leak (PVL)  

1. Percutaneous treatment of PVLs has emerged as a safe and less invasive 

alternative, with low complication rates and high technical and clinical 

success rates. However, it is a complex procedure, which needs to be 

performed by an experienced team of interventional cardiologists and 

echocardiographers. The success of the procedure is higher in centres 

with extensive experience in this field. 

2. N=13 studies with 392 patients (mostly case series and registry studies) 

a. Mitral or aortic valve repair 

b. Reported technical success (defined as the correct deployment 

of an occlusive device through the PVL and the lack of 

significant residual regurgitation or new prosthetic valve 

malfunction) ranged from 77% to 86%.  

c. Reported clinical success (defined as a reduction of ≥1 grade on 

the New York Heart Association functional class scale and/or 

improvement in HA) ranged from 67% to 77%.  
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d. High rate of complications (54%?) 

d. Expert group recommendations 

i. AHA/ACC 2014 Management of valvular disease 

a. Class 1: Surgery is recommended for operable patients with 

mechanical heart valves with intractable hemolysis or HF due to 

severe prosthetic or paraprosthetic regurgitation (Level of Evidence: 

B) 

b. CLASS IIa: Surgery is reasonable for operable patients with severe 

symptomatic or asymptomatic bioprosthetic regurgitation. (Level of 

Evidence C) 

c. Class IIa: Percutaneous repair of paravalvular regurgitation is 

reasonable in patients with prosthetic heart valves and intractable 

hemolysis or NYHA class III/IV HF who are at high risk for surgery and 

have anatomic features suitable for catheter-based therapy when 

performed in centers with expertise in the procedure. (Level of 

Evidence B) 

e. HERC staff summary: There is little high quality evidence identified regarding these 

procedures; however, these procedures are done on high risk patients with few other 

options 

f. HERC staff recommendations: 

i. Place 93590-93591 (Percutaneous transcatheter closure of paravalvular leak, 

aortic or mitral or additional procedure) on line 290 COMPLICATIONS OF A 

PROCEDURE ALWAYS REQUIRING TREATMENT 

1. Will pair with ICD-10 T82.03XA (Leakage of heart valve prosthesis)  

ii. Adopt the following new guideline note 

 
GUIDELINE NOTE XXX PERCUTANEOUS REPAIR OF PARAVALVULAR LEAKS 
Line 290 
Percutaneous transcatheter closure of paravalvular leak (CPT 93590-93592) is included on this line only 
for patients with  

1) prosthetic heart valves with paravalvular leak AND 
2) intractable hemolysis or NYHA class III/IV heart failure AND 
3) who are at high risk for surgery and have anatomic features suitable for catheter-based therapy 

AND 
4) when performed in centers with expertise in the procedure. 
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10) 96377 Application of on-body injector (includes cannula insertion) for timed subcutaneous 

injection 

a. Definition: an automatic injection system in which pre-loaded medication can be 

administered to a patient at a preselected time.  Amgen recently received approval for 

use of the Neulasta Delivery Kit.  The manufacturer advertises that this technology will 

improve the rate of patient follow up for medications like granulocyst-colony 

stimulating factor which need to be given the day after chemotherapy, and will no 

longer require the patient to return to a medical facility for the injection.  A patent was 

applied for in May, 2016 for an “on-body injector” by Medtronic. 

b. No other medication use other than Neulasta (pegfilgrastim) was found but future uses 

may be developed 

c. Previous coding: this device was previously coded as CPT 96372 (Therapeutic, 

prophylactic, or diagnostic injection (specify substance or drug); subcutaneous or 

intramuscular) which is Ancillary 

d. Expert input: Kevin Olson, MD 

i. These devices are helpful for rural patients and those with long travel times.  

The device avoids the need for the patient to return to the clinic or infusion 

center.  It also frees up infusion center time and staff.  It is commonly used in 

oncology practice.  

e. Comparative costs: 

i. From P&T: $5295 for the Neulasta 6mg/0.6ml syringe and $5408 for Neulasta 

Onpro 6mg/0.6ml.   

ii. The syringe would also require a nurse visit/injection fee 

f. HERC staff summary: the on-body injector avoids a nurse/clinic visit, and is commonly in 

use.  The cost is minimally higher than the traditional injection/visit. 

g. HERC staff recommendation 

i. Add 96377 to all lines with chemotherapy in the treatment description 

1. Alternate: Add 96377 to the Ancillary Procedures File 
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Atrial fibrillation (AF) is the most common cardiac 
arrhythmia, affecting between 2.7 and 6.1 million people 

in the United States.1 The prevalence of AF increases with age 
and is often associated with structural heart disease and com-
mon comorbidities.

Cardioembolic strokes account for 14% to 36% of all isch-
emic strokes, and AF is the most important cause of cardio-
embolic stroke. In general, the risk of stroke in patients with 
nonvalvular AF is 2 to 7 times higher than in patients without 
AF.2 Antithrombotic therapy with aspirin, warfarin, or one 
of several newer oral anticoagulants (OACs) has become the 
mainstay of stroke prevention in AF, but it is associated with 
an increased risk of bleeding.

The mechanism of thrombosis formation is stasis of blood in 
the left atrium, and it is currently thought that a high percentage 
of thromboemboli develop in the left atrial appendage (LAA).3,4 
Given the high prevalence of AF, along with the potential risks 

and inconvenience of long-term (LT) OAC therapy, there is a 
growing interest in LAA occlusion or removal as an alterna-
tive stroke risk reduction strategy. Various procedures have been 
developed that attempt to isolate the LAA from circulating blood 
flow in an effort to reduce the risk of thromboembolic stroke. 
Surgery was the only option for exclusion of the LAA before 
2002, but several devices designed to occlude the LAA percuta-
neously have since been developed. The devices currently in use 
include the Percutaneous Left Atrial Appendage Transcatheter 
Occlusion (PLAATO) device (Appriva Medical, Plymouth, 
MN), the Amplatzer device (AGA Medical Corporation/St. Jude 
Medical, Golden Valley, MN), the Watchman device (Boston 
Scientific, Natick, MA), and the LARIAT suture delivery device 
(SentreHeart, Redwood City, CA).

We conducted a systematic review of the benefits and 
harms of surgical or percutaneous LAA occlusion or removal. 
We use the general term LAA exclusion throughout the report 

Background—Atrial fibrillation is an important cause of cardioembolic stroke. Oral anticoagulants (OAC) reduce stroke 
risk but increase the risk of serious bleeding. Left atrial appendage (LAA) procedures have been developed to isolate the 
LAA from circulating blood flow, as an alternative to OAC. We conducted a systematic review of the benefits and harms 
of surgical and percutaneous LAA exclusion procedures.

Methods and Results—We searched multiple data sources, including Ovid MEDLINE, Cochrane, and Embase, through 
January 7, 2015. Of 2567 citations, 20 primary studies met prespecified inclusion criteria. We abstracted data on patient 
characteristics, stroke, mortality, and adverse effects. We assessed study quality and graded the strength of evidence 
using published criteria. Trials found low-strength evidence that percutaneous LAA exclusion confers similar risks of 
stroke and mortality as continued OAC, but this evidence was limited to the Watchman device in patients eligible for 
long-term OAC. Observational studies found moderate-strength evidence of serious harms with a variety of percutaneous 
LAA procedures. There is low-strength evidence that surgical LAA exclusion does not add significant harm during heart 
surgery for another indication, but evidence on stroke reduction is insufficient.

Conclusions—There is limited evidence that the Watchman device may be noninferior to long-term OAC in selected patients. 
Data on effectiveness of LAA exclusion devices is lacking in patients ineligible for long-term OAC. Percutaneous LAA 
devices are associated with high rates of procedure-related harms. Although surgical LAA exclusion during heart surgery 
does not seem to add incremental harm, there is insufficient evidence of benefit.  (Circ Cardiovasc Qual Outcomes. 
2016;9:395-405. DOI: 10.1161/CIRCOUTCOMES.115.002539.)

Key Words: anticoagulants ◼ atrial appendage ◼ atrial fibrillation ◼ hemorrhage ◼ stroke
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Atrial fibrillation (AF) is the most commonly encoun-
tered arrhythmia in clinical practice.1 The prevalence of 

this disorder will increase with time, which poses a signifi-
cant public health burden from AF-related stroke. Thus, the 
development of safe, effective, and economical strategies 
to reduce stroke risk in this population is critical. Warfarin 
traditionally has been used in patients with moderate to 
high risk for AF-related stroke because it reduces the risk 
of stroke compared with placebo.2 Balanced against this is 
an increase in life-threatening bleeding, need for regular 
monitoring, and narrow therapeutic range, factors that have 
resulted in underprescribing of warfarin in clinical practice.3 
As a result, there has been tremendous study into alterna-
tives to warfarin.

Editorial see p 2375
Clinical Perspective on p 2423

The Randomized Evaluation of Long-term Anticoagulation 
Therapy (RE-LY) trial compared the novel oral anticoagulant 
(OAC) dabigatran to warfarin.4 Dabigatran 150 mg twice daily 

was superior and 110 mg twice daily noninferior to warfarin in 
the prevention of ischemic strokes, with a lower rate of hemor-
rhagic stroke. This resulted in the approval of dabigatran for 
stroke prophylaxis in the setting of nonvalvular AF (NVAF) 
in Canada,5 as well as a recommendation from the Canadian 
Cardiovascular Society that patients should receive this agent 
in preference to warfarin.6

Strategies to exclude the left atrial appendage (LAA) from 
the systemic circulation have been developed with the hope 
of reducing the risk of stroke without the need for OAC. The 
PROTECT AF (WATCHMAN Left Atrial Appendage System 
for Embolic Protection in Patients With Atrial Fibrillation) 
study compared percutaneous LAA occlusion to warfarin 
in patients with NVAF.7 LAA occlusion was noninferior 
to warfarin with regard to the primary end point of stroke, 
cardiovascular death, and systemic embolism.

Novel OACs and percutaneous LAA occlusion are chal-
lenging the current paradigm for stroke prevention in patients 
with NVAF. Direct comparisons of these therapies are lacking. 
As such, the magnitude to which these new therapies reduce 

Background—Percutaneous left atrial appendage (LAA) occlusion and novel pharmacological therapies are now available 
to manage stroke risk in patients with nonvalvular atrial fibrillation; however, the cost-effectiveness of LAA occlusion 
compared with dabigatran and warfarin in patients with nonvalvular atrial fibrillation is unknown.

Methods and Results—Cost-utility analysis using a patient-level Markov microsimulation decision analytic model with 
a lifetime horizon was undertaken to determine the lifetime costs, quality-adjusted life years, and incremental cost-
effectiveness ratio of LAA occlusion in relation to dabigatran and warfarin in patients with nonvalvular atrial fibrillation 
at risk for stroke without contraindications to oral anticoagulation. The analysis was performed from the perspective of 
the Ontario Ministry of Health and Long Term Care, the third-party payer for insured health services in Ontario, Canada. 
Effectiveness and utility data were obtained from the published literature. Cost data were obtained from the Ontario Drug 
Benefits Formulary and the Ontario Case Costing Initiative. Warfarin therapy had the lowest discounted quality-adjusted life 
years at 4.55, followed by dabigatran at 4.64 and LAA occlusion at 4.68. The average discounted lifetime cost was $21 429 
for a patient taking warfarin, $25 760 for a patient taking dabigatran, and $27 003 for LAA occlusion. Compared with 
warfarin, the incremental cost-effectiveness ratio for LAA occlusion was $41 565. Dabigatran was extendedly dominated.

Conclusions—Percutaneous LAA occlusion represents a novel therapy for stroke reduction that is cost-effective compared 
with warfarin for patients at risk who have nonvalvular atrial fibrillation. (Circulation. 2013;127:2414-2423.)
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bleeding and stroke compared with warfarin, a determination 
of whether this offsets the increased costs, and the existence 
of any potential safety concerns remain unclear. Decision ana-
lytic modeling can address this gap in knowledge because it 
provides an explicit framework to incorporate all available 
evidence and thereby balance the potential benefits and trade-
offs of these strategies. In the present analysis, we assessed the 
projected quality-adjusted survival and costs associated with 
the strategies of stroke prevention with warfarin, dabigatran, 
or LAA occlusion in patients with NVAF. We believe that this 
will aid in both clinical decision making and health policy 
with regard to health technology adoption.

Methods

Study Design
We developed a Markov microsimulation model with 10 000 indi-
vidual patient iterations to assess the costs and outcomes for patients 
with NVAF at risk of stroke. Three primary treatment strategies were 
evaluated: (1) Dose-adjusted warfarin with a target international nor-
malized ratio of 2.0 to 3.0, (2) dabigatran, and (3) LAA occlusion.

Dabigatran dosing was based on that approved by Health Canada; 
all patients received 150 mg twice daily, except those ≥80 years of 
age or those ≥75 years old with a creatinine clearance between 30 and 
50 mL/min, who were instead treated with dabigatran 110 mg twice 
daily.5 The concomitant use of warfarin and dual-antiplatelet therapy 
with LAA occlusion was modeled on the PROTECT AF study.7 
Patients treated with LAA occlusion received warfarin for 6 weeks 
until assessment of a residual leak by transesophageal echocardiog-
raphy. If no leak was identified, patients received dual-antiplatelet 
coverage from 6 weeks to 6 months, followed by aspirin indefinitely. 
If a leak was noted, patients continued taking warfarin for 6 months, 
at which point a repeat assessment for leak was performed. The pres-
ence of a persistent leak resulted in warfarin continuation indefinitely.

Outcomes of interest were life expectancy (measured in years), 
quality-adjusted life years (QALYs), costs (reported in 2012 Canadian 
dollars), and the incremental cost-effectiveness ratio. The model was 
analyzed from the perspective of the Ontario Ministry of Health and 
Long-Term Care, the third-party payer for government insured health 
services in the province of Ontario. Cycle length was 1 month, with a 
life-time time horizon. All health outcomes and costs were discounted 
at 5% per year according to recommendations from the Canadian 
Agency for Drug and Technology in Health.8 Consistent with conven-
tion in economic analyses, we present our primary results by ordering 
the 3 strategies based on lowest to highest lifetime costs; we deter-
mined the incremental cost-effectiveness ratios based on the incre-
mental cost and effectiveness compared with the next less inexpensive 
strategy. If a strategy was more expensive and less effective than its 
comparator, it was considered dominated and thus ruled out. In addi-
tion, we compared the strategies with the least expensive strategy and 
recalculated the incremental cost-effectiveness ratios. If a less expen-
sive strategy had a higher incremental cost-effectiveness ratio than the 
alternative in the present analysis, it was less efficient per unit cost and 
considered to be extendedly dominated and thus not favorable.

Base Case
The baseline characteristics for simulated patients were obtained 
from a report on consecutive AF patients with nonvalvular AF pre-
senting to an outpatient OAC clinic at an academic institution and 
are described in Table 1.9 The prevalence of stroke risk factors in 
the study population was similar to that reported in the RE-LY4 and 
PROTECT AF7 studies, as well as the general Canadian popula-
tion.10 The prevalence and incidence of patient comorbidities in the 
study population, including diabetes mellitus, hypertension, coronary  
artery and cerebrovascular disease, heart failure, liver disease, renal 
disease, alcohol consumption, and prior bleeding, were incorporated 

into the model given their impact on current and subsequent stroke 
and bleed risk (Table 1).1,9,11–13

Model Structure
A simplified model schematic is presented in Figure 1. In any 
1-month cycle, patients may remain in their current health state, die, 
or sustain a clinical event, including a stroke, bleed, or myocardial 
infarction (MI). Clinical events were consistent with those defined in 
the RE-LY trial.4 The stroke and bleeding risk was updated with each 
cycle of the model to reflect new clinical events and changes in the 
prevalence of risk factors.

Transition Probabilities
Ischemic Stroke Risk and Severity
The risk of ischemic stroke for patients with NVAF not undergoing 
treatment was determined on the basis of the CHA

2
DS

2
VASc risk 

score (based on history of congestive heart failure, hypertension, 
age, diabetes mellitus, stroke/transient ischemic attack/thromboem-
bolism, vascular disease, and sex: Table I in the online-only Data 
Supplement),21 which has been shown to yield a superior prediction 
of thromboembolic risk over the traditional CHADS

2
 scoring sys-

tem (based only on history of congestive heart failure, hypertension, 
age ≥75 years, diabetes mellitus, and history of stroke or transient 
ischemic attack), particularly when patients at low risk of stroke are  
assessed. Individuals with a score ≥2 require oral anticoagulation for 
stroke prevention.6,22 Once the baseline stroke risk was calculated, the 
odds ratio (OR) for stroke reduction was applied based on the treat-
ment strategy (Table 1). The OR for individuals undergoing warfarin 
therapy was 0.31.17 The ORs in relation to warfarin for individuals 
taking dabigatran and undergoing LAA occlusion were obtained from 
the RE-LY4 and PROTECT AF studies,7 respectively.

We estimated that 8.2% of ischemic strokes were fatal, 40.2% 
were severe (nonfatal) strokes with substantial residual neurological 
deficits that prevented independent living, 42.5% were minor strokes 
with minimal residual neurological deficits (with no impact on inde-
pendent living), and 9.1% were transient ischemic events with no  
residual neurological deficit (Table 1).18,23,24 Hemorrhagic strokes 
were considered a bleeding complication, as described below.

Bleeding Risk and Severity
The probabilities for bleeding were calculated with the HAS-BLED 
score (based on hypertension, abnormal renal/liver function, stroke, 
bleeding history or predisposition, labile INR, elderly, and drugs/al-
cohol concomitantly; Table II in the online-only Data Supplement), 
which has consistently been shown to predict bleeding in patients with 
NVAF undergoing warfarin therapy,9,25,26 has excellent performance 
for predicting intracranial hemorrhage,26 and is endorsed by both the 
Canadian and European cardiovascular societies.6,22 The OR of ma-
jor bleeding with dabigatran compared with warfarin was obtained 
from the RE-LY study,4 and the OR of major bleeding within the first 
6 months after LAA occlusion device implantation (OR=0.84) was 
obtained from the PROTECT AF study7 (Table 1). The long-term risk 
of major bleeding after successful LAA occlusion was assumed to be 
related to aspirin use (OR=0.62 compared with warfarin).17

The incremental risk of bleeding associated with dual-antiplatelet 
therapy in patients who sustained an MI while taking an OAC was 
modeled with the use of data from the RE-LY study19 (Table 1). We 
assumed a 2-month course of dual-antiplatelet therapy in addition to 
OAC when an MI occurred. The proportion of bleeds classified as 
intracranial hemorrhage, major bleed, and minor bleed, as well as the 
risk of death with a bleeding event, was obtained from the published 
literature.14,15,27

Probability of MI
We estimated the 1-year probability of MI with warfarin and the 2 
dabigatran doses from the RE-LY study (Table 1).4 We assumed that 
patients receiving LAA occlusion devices had the same MI risk as 
patients taking warfarin.20 In addition, we incorporated the benefi-
cial impact of dual-antiplatelet therapy on MI risk16 from day 45 to 6 
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Table 1. Model Variables and Ranges Used in Sensitivity Analyses

Value Low High Distribution Reference

Patient characteristics

 Age, y 76 74.47 77.53 Normal 9

 Male sex 0.5 0.484 0.516 β 9

Disease prevalence

 Diabetes mellitus 0.255 0.241 0.269 β 9

 Heart failure 0.314 0.299 0.329 β 9

 Hypertension 0.824 0.812 0.836 β 9

 Stroke 0.19 0.177 0.203 β 9

 MI 0.0017 0.0015 0.0018 β 9

 Bleeding history 0.085 0.076 0.094 β 9

 Abnormal liver function 0.309 0.294 0.324 β 9

 Abnormal renal function 0.097 0.088 0.107 β 9

 Excessive alcohol consumption 0.027 0.022 0.032 β 9

 Labile INR 0.268 0.179 0.357 β 9

 Vascular disease 0.0362 0.035 0.038 β 9

Disease incidence (1 y)

 Diabetes mellitus 0.63 0.42 0.84 β 11

 Hypertension 3.21 3.17 3.25 β 12

 Heart failure 1.93 1.75 2.11 β 13

Two-year medication discontinuation rates

 Warfarin 0.166 0.161 0.171 β 4

 Dabigatran 150 mg 0.212 0.207 0.217 β 4

 Dabigatran 110 mg 0.207 0.202 0.212 β 4

Hazard ratio of death after ICH

 0–1 mo 20.8 13.87 27.73 Log-normal 14

 1–12 mo 4.5 3.0 6.0 Log-normal 15

 12–72 mo 2.2 1.47 2.93 Log-normal 15

Hazard ratio of death after bleed

 0–8 mo 4.2 3.28 5.12 Log-normal 14

 Hazard ratio of death after major stroke

 0–8 mo 8.2 6.39 10.01 Log-normal 14

 8–54 mo 2.17 1.45 2.89 Log-normal 14

Hazard ratio of death after minor stroke

 0–8 mo 2.5 1.01 3.99 Log-normal 14

Hazard ratio of death after MI

 0–60 mo 1.7 1.13 2.27 Log-normal 16

 60–120 mo 1.2 0.8 1.6 Log-normal 16

Stroke OR

 Warfarin 0.31 0.21 0.41 Log-normal 17

 Dabigatran 150 mg (0.76×warfarin OR) 0.66 0.86 Log-normal 4

 Dabigatran 110 mg (1.11×warfarin OR) 1.03 1.19 Log-normal 4

 LAA occlusion (1.34×warfarin OR) 0.32 2.36 Log-normal 7

Proportion of patients with the following:

 Fatal stroke 0.082 0.055 0.109 β 18

 Major stroke 0.402 0.268 0.536 β 18

 Minor stroke 0.425 0.283 0.567 β 18

 TIA 0.091 0.061 0.121 β 18

Bleeding OR

 Warfarin 1  …  … Log-normal 4

 Dabigatran 150 mg 0.91 0.88 0.94 Log-normal 4

(Continued)
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months after LAA occlusion device implantation, during which time 
patients received dual-antiplatelet therapy.

Probability of Death
The baseline age- and sex-specific probability of death was obtained 
from Ontario life tables. These baseline probabilities were modified 
on the basis of the presence of clinical events.14,15,28 We modeled a dif-
ferential impact of clinical events based on the time from the incident 

event (Table 1). For example, the OR for death after an intracranial 
hemorrhage was increased by 20.8 the first month after the event,14 by 
4.5 the following year, and by 2.2 between years 2 and 6.15

Medication Discontinuation
Medication discontinuation rates were based on data from the RE-LY 
trial. We assumed that patients who discontinued OAC would do so 
within the first 2 years of initiation.29 An intracranial hemorrhage 

Table 1. Continued

 Dabigatran 110 mg 0.78 0.76 0.80 Log-normal 4

LAA occlusion

 <6 mo 0.837 0.56 1.12 Log-normal 7

 ≥6 mo 0.62 0.23 1.01 Log-normal 17

 Dual-antiplatelet plus OAC 1.4 0.93 1.87 Log-normal 19

Proportion of patients with the following:

 ICH 0.021 0.015 0.027 β 14

 Fatal ICH 0.308 0.269 0.347 β 14

 Major bleed 0.298 0.279 0.317 β 14

 Minor bleed 0.68 0.661 0.699 β 14

One-year probability of MI

 Warfarin 0.53 0.0044 0.0062 β 4

 Dabigatran 150 mg 0.72 0.0063 0.0085 β 4

 Dabigatran 110 mg 0.74 0.0061 0.0083 β 4

 OR for reduction in MI risk with use of 
dual-antiplatelet agents

0.77 0.71 0.83 Log-normal 20

Abnormal liver function includes chronic hepatic disease, cirrhosis, or biochemical evidence of significant hepatic derangement; abnormal renal function: chronic 
dialysis, renal transplantation, or serum creatinine ≥200 µmol/L; bleed history: anemia; excessive alcohol consumption: ≥8 drinks/wk; hypertension: systolic blood 
pressure >160 mm Hg; labile INR (international normalized ratio): time in therapeutic range <60%; major bleeding: any bleeding requiring hospitalization or causing a 
decrease in hemoglobin level >2 g/L or requiring blood transfusion that was not a hemorrhagic stroke; stroke: focal neurological deficit of sudden onset, diagnosed by a 
neurologist, lasting >24 hours; and vascular disease: peripheral artery disease, previous myocardial infarction, or aortic plaque. ICH indicates intracranial hemorrhage; 
INR, international normalized ratio; LAA, left atrial appendage; MI, myocardial infarction; OAC, oral anticoagulant; OR, odds ratio; and TIA, transient ischemic attack. 

Figure 1. Structure of the decision model. For 
each of the treatment options, patients can be 
in 1 of 5 health states: well, sustain a myocardial 
infarction (MI), have a stroke, bleed, or die. Patients 
may transition from 1 health state to another after 
each cycle (1 month). ICH indicates intracranial 
hemorrhage; and TIA, transient ischemic attack.
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would result in permanent discontinuation of OAC.30 OAC was tem-
porarily interrupted for 1 month after a major bleed and 2 days after 
a minor bleed. The model assumed that patients who discontinued 
OAC would use aspirin alone.

LAA Occlusion Complications
Procedure-related complications were modeled based on the 
PROTECT AF study7 to include pericardial effusion that required 
drainage (4.8%), procedure-related stroke (1.1%), and device embo-
lization (0.6%).

Quality-of-Life Estimates
Where high-quality studies were available, we used health state utili-
ties derived from the general population with a consistent scaling 
(time trade-off; Table 2).31,32 The baseline utility for AF and the utility 
decrements associated with aspirin and warfarin were only available 
in studies of patients with AF31,37; however, when tested in 1-way sen-
sitivity analyses as outlined below, this did not impact the robustness 
of our conclusions. The utility for dabigatran was assumed to be the 
same as for ximelagatran, an older OAC with a similar mechanism 
of action and dosing.23 Because there are no published data on the 
utility decrement associated with LAA occlusion, we assumed this to 
be the same as that associated with a percutaneous coronary revascu-
larization procedure.38 Additional utility decrements were applied if a 
procedure-related complication (eg, stroke) occurred.

Costs
Costs, adjusted to 2012 Canadian dollars, reflected direct medi-
cal costs associated with medication or device use, hospitalization, 
and physician services (Table 2). Unit costs for medications were  
obtained from the Ontario Drug Benefits Formulary.33 The monthly 
cost for physician-monitored warfarin therapy was $36,34 whereas it 
was $0.93 for aspirin, $31 for aspirin in addition to clopidogrel, and 
$99 for dabigatran (regardless of dose).

We estimated the cost associated with LAA occlusion procedures 
based on the cost of an LAA occlusion device ($8500), overnight 
hospitalization, cardiac catheterization laboratory costs, and physi-
cian fees (Table 2). Physician fees were obtained from the Ontario 
Schedule of Benefits36 and included anesthesia administration, per-
formance of a transesophageal echocardiogram at the time of implan-
tation and during follow-up (6 weeks and 6 months if necessary), and 
device implantation. Given the absence of a specific physician fee 
for LAA occlusion procedures in Ontario, costs associated with the 
physician who implanted the device were estimated by combining 
the billing codes for performance of a transseptal puncture, angio-
gram, and percutaneous transluminal catheter-assisted closure of a 
secundum atrial septal defect, a procedure very similar to percutane-
ous LAA occlusion.

Costs associated with clinical events were obtained from the 
Ontario Case Costing Initiative, a province-wide initiative that reports 
cost data for acute inpatient events, complex continuing care, and 
rehabilitation35 (Table 2). International Classification of Diseases, 
Tenth Revision codes were used to identify typical case costs and  
average length of stay reported in the Ontario Case Costing Initiative 
for each health state (Table 2).

Sensitivity Analysis
A probabilistic sensitivity analysis was performed with 1000 outer 
loops and 10 000 inner loops. β-Distributions were applied to all 
probabilities and utilities, γ-distributions to all costs, and log- 
normal distributions for all ORs and hazard ratios. Distributions were 
estimated with the means and SDs from source documentation. If a 
SD was not available, it was assumed to be one third of the mean. 
One-way deterministic sensitivity analyses were performed on key 
input parameters.

Model Verification
We verified our model by comparing the characteristics of the simu-
lated patients to input parameters. Model outputs closely reflected 
input parameters (Tables 1 and 3). All analyses were performed with 
TreeAge Pro Suite 2012 Software Release 2 (TreeAge Software Inc, 
Williamstown, MA).

Results
Clinical Events
On the basis of the baseline distribution of CHA

2
DS

2
VASc 

scores, 8.8% of patients had a score of 2 and 25.7% had 
a score of 3. A total of 64.4% of patients had a moderate 
stroke risk, with a CHA

2
DS

2
VASc score ≥4, which corre-

sponds to an annual stroke risk without therapy between 
7.8% and 31.3% (Table I in the online-only Data Supple-
ment). Similarly, 65.7% had an HAS-BLED score ≥3, 
which indicates a high bleeding risk (Table II in the online-
only Data Supplement). Over a lifetime horizon, major 
strokes occurred in 16.5% of patients receiving warfarin, 
17.3% receiving dabigatran, and 17.4% with LAA occlu-
sion (Table 3), whereas intracranial hemorrhage occurred 
in 0.9% of patients receiving warfarin, 0.6% receiving dabi-
gatran, and 0.5% with LAA occlusion (Table 3). An over-
all reduction in bleeding was apparent with the strategy of 
LAA occlusion (Table 3).

Treatment Strategies and Discontinuation
Treatment discontinuation occurred with each strategy. 
Specifically, 16.3% of patients discontinued warfarin; for 
patients receiving dabigatran, only 15.8% received 150 mg 
twice a day, whereas 63.7% were taking 110 mg twice a day, 
and 20.5% discontinued this medication. Of patients treated 
with the LAA occlusion strategy, 9.3% had an unsuccess-
ful device implantation and received long-term warfarin 
therapy. Of those with acute successful device implanta-
tion, 12.2% had a residual leak at 6 weeks that necessi-
tated the use of warfarin for an additional 4.5 months, and 
7.1% had a residual leak at 6 months and required warfarin 
indefinitely.

Life Expectancy, QALY, and Cost
Table 4 summarizes the nondiscounted and discounted results 
of the cost-effectiveness analysis. The average nondiscounted 
life expectancy in the warfarin group was 8.85 life years, 
whereas it was 8.94 and 9.01 years in the dabigatran and LAA 
occlusion groups, respectively. Warfarin therapy had the low-
est discounted life expectancy of 6.71 years and a discounted 
quality-adjusted life expectancy of 4.55 QALYs. This was 
followed by dabigatran therapy, with 6.79 years and 4.64 
QALYs. LAA occlusion had the greatest survival, with 6.81 
years and 4.68 QALYs.

The average discounted lifetime costs were $21 429 for 
warfarin, $25 760 for dabigatran, and $27 003 for LAA occlu-
sion. Compared with warfarin, the incremental cost-effective-
ness ratio was $46 560 for a strategy of dabigatran therapy 
and $41 565 for a strategy of LAA occlusion. As such, dabi-
gatran therapy was extendedly dominated by LAA occlusion, 
given that dabigatran was more expensive per additional unit 
of effectiveness. Our model showed a considerable amount 
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Table 2. Health Utilities and Costs With Ranges Used in Sensitivity Analyses

Value Low High Distribution Reference

Health state utilities
 Atrial fibrillation 0.998 0.665 1 β 30
 ICH 0.189 0.126 0.252 β 31
 Major stroke first year 0.3 0.2 0.4 β 30
 Major stroke second year 0.4 0.27 0.53 β 30
 Abnormal renal function 0.58 0.39 0.77 β 30
 Heart failure 0.63 0.61 0.65 β 30
 Hypertension 0.72 0.71 0.73 β 30
 Minor stroke 1 mo 0.75 0.5 1 β 31
 Vascular disease 0.8 0.53 1 β 31
 Diabetes mellitus 0.84 0.56 1 β 30
 MI first year 0.87 0.67 1 β 30
 MI second year 0.94 0.62 1 β 30
 MI after second year 0.95 0.63 1 β 30
 Abnormal liver function 0.92 0.61 1 β 30
 Utility decrement, warfarin 0.013 0 0 β 32
 Utility decrement, dabigatran 0.006 0 0 β 23
 Utility decrement, aspirin 0.002 0 0 β 32
 Utility decrement, major bleed 0.159 0 0 β 30, 31
 Utility decrement, pericardial effusion 0.159 0 0 β 30, 31
 Utility decrement, device embolization 0.25 0 0 β 30, 31
 Utility decrement, procedure-related stroke 0.25 0 0 β 30, 31
 Utility decrement, LAA implant 0.06 0 0 β 38
Costs
 Medication costs (monthly), $
 Warfarin 36 24 48 γ 33, 34
 Dabigatran 99 …  …  … 33
 Aspirin 0.93 0.62 1.23 γ 33
 Aspirin plus clopidogrel 31 21 42 γ 33
Transitional 1-time costs, $
 Stroke (major, minor, TIA) 6595 12 13 178 γ 35
 ICH 15 190 10 127 20 253 γ 35
 Major bleed 4890 3260 6520 γ 35
 Minor bleed 77 51 102 γ 35
 MI 8972 122 17 822 γ 35
Ongoing monthly costs, $
 ICH 6335 4223 8446 γ 18
 Major stroke 6001 4001 8001 γ 18
 Minor stroke 2745 1830 3660 γ 18
 MI 317 211 422 γ 18
LAA occlusion costs, $
 Unit cost per device 8500 6800 10 200 γ
 Anesthesia fee 500 … … … 36
 Nursing fee 1700 1500 2000 γ
 Physician fee 456 … … … 36
 One-night hospitalization 1773 … … …
 TEE at procedure 211 … … … 36
 6-wk/6-mo TEE 303 … … γ 36
LAA occlusion complications, $
 Pericardial effusion 9900 6600 13 200 γ 35
 Device embolization 26 428 17 618 35 237 γ 35
 Procedure-related stroke 6595 12 13 178 γ 35

The utility decrement is a short-term 1-time decrement over 1 cycle. The utility decrement of a minor bleed is the same as a major bleed but for a length of 2 days. 
The utility decrement for a pericardial effusion and left atrial appendage occlusion device embolism was assumed to be similar to that for a major bleed and minor 
stroke, respectively. The cost for a left atrial appendage occlusion device embolism was assumed to be similar to that for coronary artery bypass graft surgery. The 
utility decrement and costs of a periprocedural stroke were assumed to be the same as for a minor stroke. Ongoing monthly costs for intracranial hemorrhage are 
continued for the patient’s life. Ongoing monthly costs for a major stoke are continued for 2 years. Ongoing monthly costs for a minor stroke are continued for 1 month. 
Ongoing monthly costs for a myocardial infarction are continued for 2 years. ICH indicates intracranial hemorrhage; LAA, left atrial appendage; MI, myocardial infarction;  
TEE, transesophageal echocardiography; and TIA, transient ischemic attack. 
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of first-order uncertainty/variability between individual runs, 
as reflected in Figure 2, a scatterplot of incremental cost ver-
sus incremental QALY for the pairwise comparison of LAA 
occlusion versus warfarin.

Sensitivity Analyses
The model was robust for the ranges of the majority of the 
variables on 1-way sensitivity analyses. However, the model 
was sensitive to 2 important parameters: the OR for bleed-
ing with aspirin therapy and the OR for stroke with LAA 
occlusion. LAA occlusion was no longer cost-effective 
compared with dabigatran when the OR for bleeding with 
aspirin therapy compared with warfarin was >0.75 or if the 
OR for a stroke with LAA occlusion in relation to warfarin 
was >1.56.

Our probabilistic sensitivity analyses demonstrated that 
the strategy of LAA occlusion compared with warfarin was 
cost-effective in 43% of simulations using a willingness- 
to-pay threshold of $50 000 and in 47% of simulations using a 
willingness-to-pay threshold of $100 000 (Figure 3).

Discussion
We evaluated the cost-effectiveness of 2 novel approaches 
for stroke prevention in NVAF and found that compared with 
warfarin, LAA occlusion and dabigatran are cost-effective. 
More importantly, our work suggests that a strategy of LAA 
occlusion is preferable to dabigatran therapy, based on current 
evidence.

Alternatives to warfarin are an area of very active research. 
The 2 nonwarfarin strategies evaluated in the present model 
represent potential paradigm shifts in the management of 
NVAF. Dabigatran is a new pharmacological agent, the main 
appeal of which is the lack of monitoring required, whereas 
LAA occlusion represents a radical nonpharmacological 
option. The present study is unique because it is the first 
comparison of these novel therapies for stroke prevention in 
NVAF. Although a direct head-to-head randomized compari-
son of these 2 approaches would be ideal, such a study would 
require a large number of patients with long follow-up to 
demonstrate noninferiority39 and is unlikely to be forthcom-
ing in the near future. Given the current market availability 
of these alternative novel OACs and LAA occlusion devices, 
we believe our work will stimulate clinicians and health pol-
icy makers to critically evaluate the merits of each approach.

From a methodological standpoint, our model presents 
a substantial advancement. The CHA

2
DS

2
VASc and HAS-

BLED scores were used to predict stroke and bleeding, respec-
tively, and were updated with each cycle, based on increasing 
age and the incidence of new risk factors. These enhance-
ments result in more realistic simulated natural history.

In the present model, LAA occlusion was the preferred 
option over dabigatran. As seen in the 1-way sensitivity anal-
yses, this conclusion was robust. Only 2 variables resulted in 
LAA occlusion not being the preferred option. Because prior 
studies have demonstrated the odds of bleeding with aspirin 
compared with warfarin are <0.75,40,41 and a recent system-
atic review assessing various LAA occlusion devices strongly 
suggested that the annual risk of stoke with LAA occlusion 
devices is similar to that with warfarin,42,43 the true estimates 
of the odds of these 2 parameters are likely well less than the 
upper limit used in the present sensitivity analysis. Moreover, 
the cost-effectiveness of LAA occlusion is likely underes-
timated in the present model. Specifically, improvements 

Table 3. Base Case Results

Demographics Warfarin Dabigatran LAA Occlusion

Age, y 76 76 76

Male sex, % 50.2 50.2 50.2

Diabetes mellitus, % 29.6 29.6 29.6

Heart failure, % 42.0 42.0 42.0

Hypertension, % 87.2 87.2 87.2

Vascular disease, % 22.5 22.5 22.5

Abnormal liver function, % 30.4 30.4 30.4

Abnormal renal function, % 9.8 9.8 9.8

Excessive alcohol consumption, % 2.8 2.8 2.8

INR out of therapeutic range, % 22.1  …  …

LAA occlusion device leaks, %

 6 wk  …  … 12.2

 6 mo  …  … 7.1

Clinical events over a lifetime horizon

Patients with strokes, %

No. of major strokes: Total 16.5 17.3 17.4

 1 14.0 14.6 14.9

 2 2.1 2.2 2.1

 3 0.3 0.4 0.3

 4 0.1 0.1  …

No. of minor strokes: Total 10.3 10.6 11.0

 1 8.8 8.9 9.5

 2 1.2 1.4 1.3

 3 0.2 0.2 0.3

 4  … 0.1  …

No. of TIAs: Total 13.0 13.7 13.9

 1 10.4 10.8 11.3

 2 2.2 2.3 2.2

 3 0.3 0.4 0.4

 4 0.1 0.1 0.1

Patients with bleeds, %

ICH 0.9 0.6 0.5

Major bleed 13.0 9.3 8.4

No. of minor bleeds: Total 22.4 17.1 15.9

 1 16.3 13.5 12.6

 2 4.3 2.8 2.6

 3 1.3 0.6 0.6

 4 0.3 0.2 0.1

 5 0.1  …  …

Patients with MI, % 19.6 20.5 19.8

 1 MI 18.9 19.4 19.1

 2 MI 0.7 1.0 0.7

 3 MI  … 0.1  …

ICH indicates intracranial hemorrhage; INR, international normalized ratio; 
LAA, left atrial appendage; MI, myocardial infarction; and TIA, transient ischemic 
attack.
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in LAA device implantation techniques subsequent to the 
publication of the PROTECT AF trial have resulted in a 
higher rate of successful device implantation (90.9% in 
PROTECT AF, 94.3% in the Continued Access Registry,44 
and 95.1% in the Prospective Randomized Evaluation of the 
WATCHMAN LAA Closure Device in Patients With Atrial 
Fibrillation Versus Long Term Warfarin Therapy (PREVAIL) 
trial [D. Holmes, MD, unpublished data, 2013]) and a lower 
rate of procedural complications (composite of vascular 
complications, cardiac perforation, pericardial effusion with 
tamponade, ischemic stroke, and device embolism: 8.7% in 
PROTECT AF, 4.1% in the Continued Access Registry,44 and 
4.4% in the PREVAIL trial), which will favorably impact 
the cost-effectiveness of LAA occlusion. Additionally, the 
present results are extrapolated from clinical trials in which 

medication compliance is traditionally superior to real life,45 
which further underestimates the real-world cost-effective-
ness of LAA occlusion with our model.

Limitations to our work merit discussion. First, estimates 
of the effectiveness of novel therapies were obtained from 
single randomized trials with restrictive enrollment and lim-
ited follow-up. It is possible that clinical event rates may 
change with time. Second, our base case represented a typical 
patient with NVAF eligible for OAC. Because the age of the 
base case was 76 years, it is possible that the present results 
may not be applicable to young patients. Third, the present 
results are based on Canadian costs and are reflective of med-
ical practice in Ontario, Canada, where a single-payer, pub-
lically funded universal healthcare system exists. This may 
not be applicable to other jurisdictions with different models 

Table 4. Costs and QALY

Cost, $CDN 2012 Incremental Cost, $CDN 2012 QALY* Incremental QALY ICER ($/QALY)

Undiscounted

Warfarin 25 877 0 6.06 0 0

LAA 
occlusion

30 936 5059 6.23 0.16 30 813

Dabigatran 32 143 1207 6.17 −0.06 Dominated

Discounted

Warfarin 21 429 0 4.55 0 …

Dabigatran 25 760 4331 4.64 0.09 46 560*

LAA 
occlusion

27 003 1243 4.68 0.04 30 256*

Warfarin 21 429 0 4.55 0 …

LAA occlusion 27 003 5574 4.68 0.13 41 565†

$CDN 2012 indicates 2012 Canadian dollars; ICER, incremental cost effectiveness ratio; LAA, left atrial appendage; and QALY, quality-adjusted life year.
*ICERs for dabigatran and LAA occlusion were calculated compared with the next less inexpensive strategy. 
†ICER for LAA occlusion was calculated compared with warfarin.

Figure 2. Incremental 
cost-effectiveness of left 
atrial appendage occlusion 
compared with warfarin. 
Scatterplot of incremental cost 
(in Canadian dollars; $CDN) vs 
incremental quality-adjusted 
life year (QALY) for the 10 000 
simulations comparing left 
atrial appendage occlusion to 
warfarin. A willingness-to-pay 
threshold of $100 000 CDN is 
indicated.
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of healthcare delivery and funding. Fourth, because physi-
cian fees associated with LAA occlusion device implantation 
are not available currently in Ontario, conservative estimates 
were imputed into our model. Finally, given the limited data 
on the new strategies, we had to make multiple assumptions 
and obtain data from a limited number of sources. The vari-
ability between individual trials of the microsimulation and 
the parameter uncertainty apparent with the probabilistic 
sensitivity analyses reinforce the need for additional research 
to refine key input parameters. Our model can provide direc-
tion for researchers to target the areas within this field that 
would most benefit from further research through the value 
of partial perfect information analyses.

In conclusion, we found that novel stroke prevention strat-
egies are cost-effective compared with warfarin therapy in 
patients at risk for stoke because of NVAF, with a strategy of 
LAA occlusion being most cost-effective. The present study 
reinforces the need for further study on the effectiveness, 
safety, and feasibility of adoption of this new technology.
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CLINICAL PERSPECTIVE
The increasing prevalence of atrial fibrillation will pose a significant public health burden related to the increased risk 
of stroke. Warfarin therapy has been proven to reduce stroke risk in nonvalvular atrial fibrillation; however, it confers an 
increased risk of bleeding, has a narrow therapeutic range, and necessitates frequent monitoring. Novel oral anticoagulants 
and percutaneous left atrial appendage occlusion are challenging the current paradigm for stroke prevention in patients with 
nonvalvular atrial fibrillation, because these novel approaches may provide stroke protection while reducing the risk of bleed-
ing compared with warfarin. Currently, no direct head-to-head comparisons of these novel therapies exist. As such, we con-
structed a decision-analytic model that incorporated all available evidence to assess the balance between the potential benefits 
and trade-offs of these novel strategies compared with warfarin. Our work demonstrated that warfarin therapy has the lowest 
quality-adjusted life years at 4.55, followed by the novel oral anticoagulant dabigatran at 4.64 quality-adjusted life years 
and left atrial appendage occlusion at 4.68 quality-adjusted life years. The average lifetime costs were $21 429 for a patient 
taking warfarin, $25 760 for a patient taking dabigatran, and $27 003 for a patient treated by left atrial appendage occlusion. 
Our results suggest that a strategy of left atrial appendage occlusion is preferable to dabigatran therapy. These findings are 
important because they may guide policy makers to critically evaluate the merits of each approach before adoption and pro-
vide clinical researchers with direction for future research in the field of stroke prevention in nonvalvular atrial fibrillation.
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Percutaneous atrial appendage occlusion for stroke
prevention in patients with atrial fibrillation:
a systematic review
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Ulrik Dixen1,4

ABSTRACT
This review aims to evaluate systematically the safety
and efficacy of percutaneous left atrial appendage
occlusion (PLAAO) in stroke prevention for patients with
atrial fibrillation (AF). A systematic review of peer-
reviewed journals on PLAAO before June 2011 was
performed on three electronic databases. Fourteen
studies were identified for evaluation. Overall,
implantation was successful in 93% of all cases.
Periprocedural mortality and stroke rates were 1.1% and
0.6%, respectively. The incidences of pericardial effusion/
cardiac tamponade and device embolisation were 4%
and 0.7%, respectively. At the time of the latest follow-
up (up to 40 months), the overall incidence of stroke
among all studies was 1.4% per annum. Existing
evidence suggests that PLAAO is a relatively safe
treatment for patients with AF. However, there is a need
for further evaluation of its efficacy in the form of large
and well-designed randomised controlled trials.

Atrial fibrillation (AF) is the most common cardiac
arrhythmia encountered in clinical practice, with
a projected prevalence of more than 10 million by
year 2050 in the USA alone.1e4 It is associated with
three serious sequelae: irregular and rapid heart rate
causing haemodynamic instability; loss of atrial-
ventricular synchrony, which may lead to conges-
tive heart failure; and blood stasis in the left
atrium, causing thromboembolism. Stroke is a
devastating complication for patients with AF,
with a reported annual incidence of 4.4%.5 For
patients with cardioembolic strokes caused by AF,
up to 70% will result in death or significant
disability.6 To assess the risk of stroke in individual
patients with non-valvular AF, the CHADS2 score
was developed to determine the appropriate
management.7 The CHA2DS2VASc score has
recently been introduced as an attempt to improve
risk stratification in the low-risk group according to
CHADS2.8

Traditionally, anticoagulation therapy with
warfarin has been the standard of care for stroke
prevention in patients with AF.9 However, due to
poor patient compliance, contraindications,
a narrow therapeutic window and potential
bleeding complications, warfarin has been underu-
tilised in patients with AF, even in those who have
higher risks of a cerebrovascular event.10 Anti-
platelet therapy such as aspirin has been used for
low-risk patients.11 12 In February 2011, the
American College of Cardiology Foundation and
the American Heart Association added dabigatran

to their guidelines for management of non-valvular
AF with a class I recommendation.13 Other
emerging pharmacological agents include rivarox-
aban14 and apixaban.15 Non-pharmacological
methods of preventing stroke in patients with AF
have also been developed in recent years. Several
studies have demonstrated that up to 90% of
thrombi deriving from the left atrium are formed in
the left atrial appendage (LAA).16e19 Therefore,
LAA occlusion to prevent cardioembolic stroke
would be a strategy to minimise cerebrovascular
events.
The first study on percutaneous left atrial

appendage occlusion (PLAAO) in humans was
conducted in 2002 by Sievert et al.20 Since then,
a number of studies using three different devices
have reported encouraging results in stroke
prevention.21e33 Despite these findings, concerns
about the safety and efficacy of this relatively novel
procedure have hindered its widespread application.
To date, only one randomised controlled trial (RCT)
has compared PLAAO with warfarin, using the
Watchman left atrial appendage system (Atritech
Inc, Plymouth, Minnesota, USA).21 The current
systematic review aims to evaluate the safety and
efficacy of PLAAO in stroke prevention for patients
with AF.

METHODS
Literature search strategy
Electronic literature searches were performed to
identify all peer-reviewed articles on PLAAO in
patients with AF. The following electronic data-
bases were searched from their inception until June
2011: MEDLINE, PubMed and EMBASE. The
keywords used during the search included: ‘left
atrial appendage occlusion’, ‘left atrial appendage
closure’, ‘Watchman device’, ‘Amplatzer cardiac
plug’ and ‘PLAATO’. The reference lists of all
retrieved studies were manually searched for
further identification of potentially relevant
studies. All articles were selected with application
of predefined inclusion and exclusion criteria.

Selection criteria
Studies selected for appraisal presented results of
PLAAO in patients with paroxysmal, persistent or
permanent AF. All studies selected were human
studies, published in the English language. Studies
reporting on the safety and efficacy of surgical LAA
occlusion were excluded. Studies focusing on
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transoesophageal echocardiography (TEE), CT or MRI tech-
niques during device implantation or follow-up, and studies
focusing entirely on AF, without examining percutaneous LAA
occlusion, were excluded. Abstracts, case reports, editorials,
letters and expert opinions were also excluded.

Data extraction and critical appraisal
All data were extracted and tabulated from the relevant articles’
texts, tables and figures. Two investigators (SML) and (CC)
independently reviewed each retrieved article. Discrepancies
between the two reviewers were resolved by discussion and
consensus. The quality of the selected studies was evaluated
according to the Oxford Centre for Evidence-Based Medicine
levels of evidence34 and the RCTwas assessed by the Jadad scale.
The Jadad scale, also known as the Oxford quality scoring
system, is a procedure to assess independently the methodo-
logical quality of clinical trials.35 Periprocedural outcomes were
defined by endpoints occurring during hospital admission or up
to 30 days after the procedure. It was difficult to compare the
data with respect to certain outcome measures, as some studies
reported their follow-up results using patient-years21e23 and
others reported a mean follow-up in days or months.20 24e33 It
was also impossible to establish the incidence of adverse events
at fixed intervals from the available published data. The clinical
endpoints were reported at the latest follow-up. The final results
were reviewed by the senior investigators (TDY and UD). A
meta-analysis was not appropriate because 13 out of 14 studies
lacked a comparator.

Outline of the procedure
PLAAO is performed under general or local anaesthesia. A sheath
is introduced into the right femoral vein. Access to the left
atrium takes place via a patent foramen ovale, atrial septal defect
or trans-septal puncture. After approximating the size and shape
of the LAA under TEE or fluoroscopic guidance, the device is
sized using a standardised chart and is then advanced into the
LAA orifice. Imaging is used to confirm optimal positioning
before the device is released and the delivery system withdrawn
into the right atrium.

RESULTS
Quantity of evidence
Electronic searches using three databases identified 301 publi-
cations. After removing duplicates, and limiting the search to
human studies in the English language, 125 publications were
retrieved for screening. Review of the abstracts of these publi-
cations identified 77 potentially relevant articles. Manual search
of the reference lists did not identify any additional relevant
studies. When the inclusion and exclusion criteria were applied
to these 77 publications, 14 studies were selected for eval-
uation.20e33 A total number of 1737 patients who underwent
device implantation were included for appraisal and data
extraction (table 1).

Quality of evidence
The 14 selected studies were published between 2002 and 2011,
including one RCT,21 12 prospective non-comparative observa-
tional studies20 22 23 25e33 and one retrospective study.24 No
previous systematic review or meta-analysis was identified. The
only existing RCTon PLAAO, the PROTECT AF study, compared
implantation of the Watchman device with the standard treatment
using warfarin for stroke prevention. There were 463 patients who
underwent PLAAO and 244 patients who were treated with
warfarin.21 This RCTwas successfully completed with the treat-

ment allocated by an adequate process of concealed randomisation.
The two arms were similar in baseline characteristics. Based on the
Oxford Centre for Evidence-Based Medicine levels of evidence, the
RCT was graded as level 1b evidence.34 The Jadad score was 2,
which indicates an intermediate quality of study.35

The remaining 13 studies were all graded as level 4
evidence.20 22e33 The largest study, an observational multi-
institutional registry, included 1002 patients.22 This study was
a continuation of the interventional arm of the PROTECT AF
study and presented an accumulating number of patients with
an increased length of follow-up. Five studies had more than
100 patients21e24 31 and three studies had between 60 and 100
patients (range 64e75).26 27 29 The other six studies had 20
patients or fewer (range 7e20).20 25 28 30 31 33 Due to the limited
numbers of patients, these six studies were unlikely to be
representative of the target population.

Treatment protocols
The treatment protocols varied between institutions (table 2).
Three studies used the Watchman device,21 22 29 one study used
the Amplatzer septal occluder (AGA Medical Corp, Golden
Valley, Minnesota, USA),33 two studies used the Amplatzer
cardiac plug (AGA Medical Corp)24 25 and eight studies used the
percutaneous left atrial appendage transcatheter occlusion
(PLAATO) device (originally produced by ev3 Inc., Plymouth,
Minnesota, USA).20 23 26e28 30e32 However, all studies shared the
same concept in treatment rationale including LAA occlusion
with a percutaneous device followed by administration of
antiplatelet agents.
It should be acknowledged that medical therapy varied among

different studies. In four studies, warfarin was given following
the procedure.21 22 29 33 Five studies used periprocedural antibi-
otics for endocarditis prophylaxis.23 25 27 32 33 Five studies
reported the administration of aspirin and clopidogrel 24e48 h
before device implantation.23 25 27 28 32 Eight studies used
heparin during the procedure.20 22 24 25 27 29 32 33 In all but three
studies, patients were treated with aspirin indefinitely.24 26 33

Clopidogrel was prescribed in 13 out of the 14 studies.20e28 30e33

In seven studies, this was administered for 6 months,20e23 26 28 31

but the duration varied from 4 weeks to 3 months in other
reports.
The follow-up periods ranged from 24 h to 40 months. Four

studies had a mean follow-up of more than 2 years.22 28e30

TEE was performed in nine studies at 6 months after the
procedure.21 22 26e32 The mean procedure time varied from 50 to
102 min.

Baseline characteristics and periprocedural outcomes
The mean age of all patients was 70 years. Sixty-five per cent
were men and the mean CHADS2 score was 2.5 (table 1).
Successful PLAAO was performed in 93%. Periprocedural
mortality was 1.1%. The combined haemorrhagic and embolic
stroke rate was 0.6%. The rates of systemic embolism, perfora-
tion, pericardial effusion/tamponade and device embolisation
were 1.6%, 0.9%, 4.0% and 0.7%, respectively. Major bleeding
occurred in 0.7% of patients and 1.1% required surgical
intervention (table 3).

Clinical outcomes at the latest follow-up
Overall mortality of the 14 studies was 6.2% at the time of the
latest follow-up. Stroke occurred in 1.4%. Of all patients, the
expected annual risk of stroke based on the CHADS2 score
ranged from 1.9% to 8.6%, and the actual annual risk reported in

Heart 2012;98:900e907. doi:10.1136/heartjnl-2011-301256 901

Systematic review



Ta
bl
e
1

S
um

m
ar
y
of

ba
se
lin
e
ch
ar
ac
te
ris
tic
s
an
d
en
dp
oi
nt
s
pr
es
en
te
d
in
re
le
va
nt

pu
bl
ic
at
io
ns

of
PL
A
A
O
fo
r
st
ro
ke

pr
ev
en
tio
n
in
A
F

Fi
rs
t
au
th
or
,

ye
ar
,

re
fe
re
nc
e

Le
ve
l
of

ev
id
en
ce

n

A
ge

m
ea
n

(y
ea
rs
)

G
en
de
r

(%
m
al
e)

C
H
A
D
S
2

sc
or
e

(m
ea
n)

S
uc
ce
ss
fu
l

de
vi
ce

im
pl
an
ta
ti
on

Is
ch
ae
m
ic

st
ro
ke

H
ae
m
or
rh
ag
ic

st
ro
ke

S
tr
ok
e

(n
on
-

sp
ec
ifi
ed
)

TI
A

S
ys
te
m
ic

em
bo
lis
m

S
ur
ge
ry

re
la
te
d
to

im
pl
an
ta
ti
on

M
aj
or

bl
ee
di
ng

P
er
ic
ar
di
al

ef
fu
si
on
/

ta
m
po
na
de

D
ev
ic
e

em
bo
lis
at
io
n

M
or
ta
lit
y

H
ol
m
es
,
20
09

2
1

Le
ve
l
1
b

In
te
rv
en
tio
n

46
3

72
70

3.
2

�
�

�
�

�
�

�
�

C
on
tr
ol

24
4

73
70

2.
3

�
�

�
�

�
�

�
Pa
rk
,*

20
11

2
4

Le
ve
l
4

14
3

74
62

�
�

�
�

�
La
m
,
20
11

2
5

Le
ve
l
4

20
68

80
2.
3

�
�

�
�

�
�

�
�

R
ed
dy
,
20
10

2
2

Le
ve
l
4

PR
O
TE
C
T

A
F

10
02

72
70

2.
2

�
�

�
�

�
�

C
A
P

re
gi
st
ry

74
65

2.
4

�
�

�
�

�
�

B
ay
ar
d,

20
10

2
3

Le
ve
l
4

18
0

70
66

3.
1

�
�

�
�

�
Pa
rk
,
20
09

2
6

Le
ve
l
4

73
73

51
2.
3

�
�

�
�

�
�

B
lo
ck
,
20
09

2
7

Le
ve
l
4

64
73

61
2.
5

�
�

�
�

�
U
ss
ia
,
20
09

2
8

Le
ve
l
4

20
69

65
3.
0

�
�

�
S
ic
k,

20
07

2
9

Le
ve
l
4

75
69

64
1.
8

�
�

�
�

�
�

�
�

El
-C
ha
m
i,

20
07

3
0

Le
ve
l
4

11
71

55
3.
3

�
�

�
�

U
ss
ia
,
20
06

3
1

Le
ve
l
4

7
64

29
2.
9

�
O
st
er
m
ay
er
,

20
05

3
2

Le
ve
l
4

11
1

71
59

2.
5

�
�

�
�

�
�

M
ei
er
,
20
03

3
3

Le
ve
l
4

16
66

81
�

�
�

S
ie
ve
rt
,
20
02

2
0

Le
ve
l
4

15
69

�
�

�
�

*R
et
ro
sp
ec
tiv
e
st
ud
y.

A
F,

at
ria
l
fib
ril
la
tio
n;

PL
A
A
O
,
pe
rc
ut
an
eo
us

le
ft
at
ria
l
ap
pe
nd
ag
e
oc
cl
us
io
n;

TI
A
,
tr
an
si
en
t
is
ch
ae
m
ic
at
ta
ck
.

902 Heart 2012;98:900e907. doi:10.1136/heartjnl-2011-301256

Systematic review



the studies ranged from 0% to 3.8%. The rates of transient
ischaemic attack (TIA), myocardial infarction, systemic embo-
lism, pericardial effusion/tamponade and surgery related to
implantation were 2.8%, 0.3%, 0.6%, 4.1% and 1.1%, respectively.
Major bleeding occurred in 0.7% of patients (table 4).

Current devices
In 2006, the manufacturer of the PLAATO device discontinued
the development of this product.36 The Watchman and
Amplatzer devices are currently available in clinical practice.
These two devices were used in six studies published from 2002
to 2011. Three studies, including one RCT,21 one multi-institu-
tional registry study22 and one case series29 used the Watchman
device, while the remaining three studies were case series
reporting on the Amplatzer device.24 25 33 Successful implanta-
tion of either the Watchman or the Amplatzer device was carried
out in 1154 out of 1250 patients (92%) enrolled into the six
studies. The periprocedural mortality of the six studies was 0%,
and the mortality at the latest follow-up was 4%. The mean
periprocedural stroke rate was 0.6%, and the stroke rate at the
latest follow-up was 0.6%. There were no periprocedural
episodes of TIA, but one study reported two episodes during
follow-up, which resulted in a mean TIA rate of 2.1% at the
latest follow-up. The expected annual stroke/TIA risk ranged
from 1.9% to 5.3%, compared with an actual stroke/TIA risk of
0%. The occurrence of periprocedural pericardial effusion/
tamponade was 3.9%, and at the latest follow-up the pericardial
effusion/tamponade rate was 4.0%. More recently, a study

examining a transcatheter patch device (Custom Medical
Devices, Athens, Greece) has reported encouraging results in 20
patients.37

DISCUSSION
For patients who have contraindications for oral anticoagulation
therapy, occlusion of the LAA has emerged as a stroke prevention
option. Surgical ligation or amputation of the LAA was first
performed by Madden38 in 1949. This procedure is now widely
practised in patients with AF undergoing mitral valve surgery.39

The percutaneous approach to LAA obliteration has shown
similar advantages in stroke prevention.20e33 The PLAATO
device was the first to be successfully deployed in humans, but is
no longer available.20 The Watchman device consists of a self-
expanding nitinol frame. It has fixation barbs, but the permeable
polyester fabric only covers the surface exposed to the left
atrium. In contrast to the initial PLAATO device, the fabric of
the Watchman device is permeable to blood, and all studies to
date have used warfarin as thromboembolic prophylaxis until
endothelialisation was confirmed by TEE.21 22 29 In a small case
series published in 2003, the Amplatzer septal occluder was used
to close the LAA.33 More recently, the Amplatzer cardiac plug
was developed. The Amplatzer cardiac plug is a self-expanding
device consisting of a lobe, which is positioned within the LAA,
and a disc, which is designed to close the entrance to the LAA.
The lobe and the disc are separated by a compliant connecting
segment, known as the waist. To date, this novel device has been

Table 2 Summary of treatment protocols and follow-up After LAA occlusion in patients with AF

First
author, reference

Contraindications
to warfarin

Device
used

Duration of
implantation
min.(mean)

Medical therapy after procedure
Follow-up TEE
after interventionAspirin Clopidogrel (months) Other

Holmes
(Interventional
group)21

No W e Indefinitely From discontinuation of
warfarin and until
6 months
visit

Warfarin $45 days
or until
Endothelialization.

45 days
6, 12 months

Park24 Yes ACP e $5 months 1e3 e e

Lam25 Yes ACP 79** Indefinitely 1 e 1 month

Reddy22 No W 62yy50zz Indefinitely From discontinuation of
warfarin and until
6 months
visit

Warfarin $45 days
or until
Endothelialization.

45 days
6, 12 months

Bayard23 Yes P 65 Indefinitely 6{ Antibiotics{ 2 months

Park26 Yes P 58 6 months 6 e 3e6 monthsx
Block27 Yes P e Indefinitely 1e1.5 e 1, 6 monthsy
Ussia28 Yes P e Indefinitely 6 (Ticlopidine) e 6 months

Sick29 No W e Indefinitely e Heparin until INR¼2
Warfarin $45 days

45 days
6 months

El-Chami30 Yes P e Indefinitely 1.5 e 6 months

Ussia31 Yes P 102 Indefinitely 6 (Ticlopidine) Heparin 3 days 6 months*

Ostermayer32 Yes P 68 Indefinitely 1 Antibiotics
6 months

1, 6 monthsz

Meier33 No ASD e xx {{ xx Warfarin*** (1 daye5 months)x
Sievert20 Yes P 93 Indefinitely 6 e 1 month

e: Not reported.
*Ussia et al31 only reported the results of two TEE examinations after 6 months.
yFollow-up TEE was only preformed in the first 20 patients.
zFollow-up TEE was only preformed in selected patients.
xEach individual patient only had one TEE within the timeframe indicated.
{Clopidogrel for 6 months and antibiotics were at the discretion of the investigators
**median.
yyPROTECT AF.
zzCAP registry.
xxIn 12 out of 16 patients aspirin and clopidogrel were administered until TEE follow-up, which took place a few months after intervention (the exact time of drug discontinuation was not
specified).
{{2 patients were treated with aspirin indefinitely, and one patient did not receive aspirin after the intervention.
***Warfarin was administered in 3 of the 16 patients. In two patients the drug was discontinued after 6 weeks, but in one patient warfarin was used for 3 months.
ACP, Amplatzer Cardiac Plug; AF, atrial fibrillation; ASD, AmplatzerSeptalOccluder; LAA, Left Atrial Appendage; P, Percutaneous left atrial appendage transcatheter occlusion device;
W, Watchman device.
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used in one small prospective observational study25 and one
large retrospective observational study.24

A number of periprocedural complications were identified
from the present systematic review. Periprocedural death
occurred in five patients, with an overall rate of 1.1%. The causes
of the deaths included: exacerbation of congestive heart failure
aggravated by the administration of anaesthesia;32 haemorrhagic
shock due to perforation of the iliac artery in an attempt to
remove an embolised device;32 cerebral haemorrhage after anti-
coagulation treatment for deep vein thrombosis, which occurred
secondary to cardiac surgery;32 acute occlusion of the left
ventricular outflow tract due to device embolisation26 and death
following cardiovascular surgery.27

Pericardial effusion/cardiac tamponade was the most frequent
procedure-related adverse event among all studies, reported in 69
patients (4.1%). In the RCT, this complication was reported in
30 patients (6.5%).21 Of these, 22 patients (5%) were treated
with surgical drainage or pericardiocentesis. Periprocedural
device embolisation occurred in 10 patients among the 14
studies (0.7%). The PROTECT AF trial reported device emboli-
sation in three out of the 463 patients in the intervention group
(0.6%).21 One event was detected during the procedure and two
were detected on TEE at the 45-day follow-up. One embolised
device was removed percutaneously and two were removed
surgically. Device instability occurred in one patient in a case
series of 73 patients.26 A case series from 2007 consisting of 75
patients reported delivery wire fractures in the first-generation
devices.29 Perforation of the right femoral artery when assessing
the right femoral vein was reported in another patient in a case
series of 111 patients.32 Overall, urgent cardiac surgery was
required in 17 patients (1.1% of the cases),22 23 26 27 29 32 33

mainly due to effusion/cardiac tamponade,22 23 32 followed by
device embolisation.22 26 29 33

Mid-term outcomes varied between the studies included in
the present review. Successful closure of the LAAwas reported in
93% of all patients. The overall stroke rate among the 14 studies
at the latest follow-up was 1.4%. The RCT included in this
review reported all-cause stroke rates in the intervention group
and the warfarin group of 2.3 and 3.2 per 100 patient-years,
respectively (rate ratio 0.71, credible interval 0.35 to 1.64).21

Results from the PROTECT AF study showed that major
bleeding and haemorrhagic stroke were more frequent in the
warfarin group (4.1% and 2.5%, respectively) compared with the
interventional group (3.5% and 0.2%, respectively). This indi-
cates that PLAAO is not inferior to warfarin in terms of cardi-
oembolic and haemorrhagic strokes, and that it is trended
towards superiority.

Based on historical controls, stroke rates for patients on
warfarin therapy ranged from 1.11% to 2.42%.40e42 Eight
studies compared a predicted annual stroke risk calculated from
the CHADS2 score with the actual annual stroke risk.23 25e30 32

This comparison indicated an overall stroke reduction from
1.9e8.6% to 0e3.8% in respective studies.

Despite identifying a number of encouraging reports from the
existing literature on PLAAO, results of the present review are
limited by a lack of comparative data on PLAAO versus anti-
coagulation therapy. In addition, there have been concerns about
the design of the PROTECT AF trial, such as using a non-infe-
riority hypothesis to compare two different modalities of
treatment. With regard to patient selection, a high proportion of
patients in both groups had paroxysmal AF with a CHADS2
score of 1, indicative of a relatively low-risk population.
According to the American College of Cardiology Foundation,
American Heart Association and European Society of Cardiology

recommendations, patients with a CHADS2 score of 1 can be
treated with aspirin rather than warfarin.9 Finally, the haemor-
rhagic stroke rate in the control group was noted to be much
higher than reported in previous trials,40 41 which may have
influenced the non-inferiority results for efficacy.
In patients with an increased potential of bleeding complica-

tions, or who are unwilling to take anticoagulation, exhibit
a lack of compliance or have contraindications to warfarin,
PLAAO might be the only stroke-preventing option.43 Given the
promising results of the RE-LY trial, patients with AF might
benefit from dabigatran treatment instead of warfarin.40 Future
trials should also compare PLAAO with dabigatran or other
emerging pharmacological alternatives to warfarin. A non-
randomised feasibility study (the ASAP study) is currently in the
process of recruiting patients for PLAAO.44 The aim of that
study is to test the performance of the Watchman device in
patients with AF who have contraindications to long-term
warfarin therapy. This study is an important step in the general
acceptance and distribution of the Watchman device.
The present systematic review on PLAAO for stroke preven-

tion in patients with AF identified a number of studies that
evaluated three different devices. The Watchman occlusion
device and the Amplatzer cardiac plug are still in clinical use.
Existing evidence from the current literature suggests that
PLAAO is a safe treatment modality for stroke prevention in
patients with AF, despite increased risks associated with the
learning curve effect of a novel procedure. However, there is
a need for further evaluation of its efficacy, ideally in the form of
large and well-designed randomized controlled trials comparing
PLAAO with new warfarin alternatives. Until such trials are
performed, valuable clinical evidence may be derived from
national registries such as the Central Cardiac Audit Database.45

The use of PLAAO should currently be confined to institutions
experienced in this procedure, with on-site surgical facilities
available. Patient selection should involve a multidisciplinary
approach, with cardiologists and other clinicians familiar with
the management of AF.
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This guidance replaces IPG181.

11 GuidanceGuidance

This guidance replaces previous guidance on percutaneous occlusion of the left atrial

appendage for atrial fibrillation (interventional procedure guidance 181).

1.1 Current evidence suggests that percutaneous occlusion of the left atrial

appendage (LAA) is efficacious in reducing the risk of thromboembolic

complications associated with non-valvular atrial fibrillation (AF). With regard

to safety, there is a risk of life-threatening complications from the procedure,

but the incidence of these is low. Therefore, this procedure may be used

provided that normal arrangements are in place for clinical governance, consent

and audit.

1.2 Patient selection should be carried out by a multidisciplinary team including a

cardiologist and other appropriate clinicians experienced in the management of

patients with AF at risk of stroke. Patients should be considered for alternative

treatments to reduce the risk of thromboembolism associated with AF, and

should be informed about these alternatives.
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1.3 Percutaneous occlusion of the LAA is a technically challenging procedure which

should only be carried out by clinicians with specific training and appropriate

experience in the procedure.

1.4 This procedure should be carried out only in units with on-site cardiac surgery.

1.5 Any device-related adverse events resulting from the procedure should be

reported to the Medicines and Healthcare products Regulatory Agency

(MHRA).

22 The procedureThe procedure

2.1 Indications and current treatments

2.1.1 AF is the irregular and rapid beating of the atria. Patients with AF may be

asymptomatic or may have symptoms such as fatigue, palpitations, chest pain,

shortness of breath and fainting. They also have an increased risk of

thromboembolic stroke. In non-rheumatic AF, thrombi largely develop in the

LAA.

2.1.2 Patients with AF who are considered to be at high risk of thromboembolic

stroke are often treated with warfarin anticoagulation therapy. Surgical

intervention may involve obliteration of the LAA through an open or

thoracoscopic approach.

2.2 Outline of the procedure

2.2.1 Percutaneous occlusion of the LAA is usually carried out with the patient under

general anaesthesia. Using fluoroscopic guidance, a catheter is advanced

through the femoral vein into the right atrium and then into the left atrium via a

transseptal puncture. The location of the LAA is confirmed and the size of the

LAA orifice is established by transoesophageal echocardiography (TOE). An

appropriately sized device is selected and deployed in the mouth of the LAA

where it is expanded to fit the space.

2.2.2 The position and patency of the occlusion device may be confirmed

postoperatively using echocardiographic imaging.

Percutaneous occlusion of the left atrial appendage in non-valvular atrial fibrillation for the prevention
of thromboembolism (IPG349)
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Sections 2.3 and 2.4 describe efficacy and safety outcomes from the published

literature that the Committee considered as part of the evidence about this procedure.

For more detailed information on the evidence, see the overview.

2.3 Efficacy

2.3.1 A randomised controlled trial (RCT) of 707 patients treated by percutaneous

closure of the LAA (n = 463) or warfarin (n = 244) reported 2.3 and 3.2 all-cause

strokes respectively per 100 patient-years (rate ratio 0.71, credible interval

[CrI] 0.35 to 1.64).

2.3.2 A case series of 111 patients reported stroke in 2 patients at 173- and 215-day

follow-up. TOE at 1 and 6 months revealed a stable device in both patients and

no thrombogenic layer on the surface of the device.

2.3.3 Transient ischaemic attack was reported in 2 patients in the case series of 111

patients (not otherwise described).

2.3.4 The RCT of 707 patients treated by the procedure or warfarin reported

successful closure in 88% (408/463) of patients randomised to the procedure.

2.3.5 The Specialist Advisers listed key efficacy outcomes as freedom from stroke,

and other neurological and cardiac events.

2.4 Safety

2.4.1 Cardiac tamponade requiring median sternotomy, pericardiocentesis and

ligation of the LAA occurred 4 hours after the procedure in 1 patient in the case

series of 111 patients. The patient later developed deep vein thrombosis and

died 27 days after the procedure (attributed to cerebral haemorrhage

associated with anticoagulation therapy).

2.4.2 Cardiac arrest 30 minutes after the procedure because of device embolisation

was reported in 1 patient, who subsequently died, in a case series of 73 patients.

2.4.3 Device embolisation was reported in less than 1% (3/463) of patients in the RCT

of 707 patients: 1 detected during the procedure, and 2 detected on TOE at

Percutaneous occlusion of the left atrial appendage in non-valvular atrial fibrillation for the prevention
of thromboembolism (IPG349)
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45-day follow-up (1 was removedpercutaneously and 2 underwent surgery; not

otherwise described).

2.4.4 The case series of 73 patients reported that 1 implant required open heart

surgery because the device was unstable.

2.4.5 Delivery wire fracture requiring surgical removal was reported in 1 patient in

the case series of 75 patients.

2.4.6 The RCT of 707 patients reported pericardial effusion successfully treated

surgically or with pericardiocentesis in 5% (22/463), pericardial effusion not

requiring drainage in 2% (8/463), oesophageal tear in less than 1% (1/463) and

procedure-related arrhythmia in less than 1% (1/463) of patients treated by

percutaneous occlusion.

2.4.7 Perforation of the right femoral artery when accessing the right femoral vein

and left atrial thrombus at the time of the procedure preventing the

implantation of the device was reported in 1 patient each in the case series of

111 patients.

2.4.8 The Specialist Advisers considered theoretical adverse events to include the

inability to recover an incorrectly positioned device by endovascular means, so

requiring emergency surgery; and persistent atrial septal defect.

2.5 Other comments

2.5.1 The Committee noted that the published evidence included different occlusion

devices and were mindful that clinical outcomes may not necessarily be the

same with all devices.

2.5.2 The Committee noted that new pharmacological products are in development

for use in reducing the risk of thromboembolism associated with AF.

33 FFurther informationurther information

3.1 For related NICE guidance see our website.

Percutaneous occlusion of the left atrial appendage in non-valvular atrial fibrillation for the prevention
of thromboembolism (IPG349)

© NICE 2010. All rights reserved. Page 4 of 6

http://www.nice.org.uk/


Information for patients

NICE has produced information on this procedure for patients and carers ('Understanding NICE

guidance'). It explains the nature of the procedure and the guidance issued by NICE, and has been

written with patient consent in mind.

44 About this guidanceAbout this guidance

NICE interventional procedure guidance makes recommendations on the safety and efficacy of the

procedure. It does not cover whether or not the NHS should fund a procedure. Funding decisions

are taken by local NHS bodies after considering the clinical effectiveness of the procedure and

whether it represents value for money for the NHS. It is for healthcare professionals and people

using the NHS in England, Wales, Scotland and Northern Ireland, and is endorsed by Healthcare

Improvement Scotland for implementation by NHSScotland.

This guidance was developed using the NICE interventional procedure guidance process.

It updates and replaces NICE interventional procedure guidance 181.

It has been incorporated into the NICE pathway on stroke, along with other related guidance and

products

We have produced a summary of this guidance for patients and carers. Information about the

evidence it is based on is also available.

Changes since publicationChanges since publication

4 January 2012: minor maintenance.

YYour responsibilityour responsibility

This guidance represents the views of NICE and was arrived at after careful consideration of the

available evidence. Healthcare professionals are expected to take it fully into account when

exercising their clinical judgement. This guidance does not, however, override the individual

responsibility of healthcare professionals to make appropriate decisions in the circumstances of

the individual patient, in consultation with the patient and/or guardian or carer.

Percutaneous occlusion of the left atrial appendage in non-valvular atrial fibrillation for the prevention
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Implementation of this guidance is the responsibility of local commissioners and/or providers.

Commissioners and providers are reminded that it is their responsibility to implement the

guidance, in their local context, in light of their duties to avoid unlawful discrimination and to have

regard to promoting equality of opportunity. Nothing in this guidance should be interpreted in a

way which would be inconsistent with compliance with those duties.
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A B S T R A C T

Background

Hyperviscosity of blood results in increased resistance to blood flow and decreased oxygen delivery. In the neonate, hyperviscosity
can cause abnormalities of central nervous system function, hypoglycemia, decreased renal function, cardiorespiratory distress, and
coagulation disorders. Hyperviscosity has been reported to be associated with long-term motor and cognitive neurodevelopmental
disorders. Blood viscosity exponentially increases when an infant has polycythemia (hematocrit ≥ 65%). Partial exchange transfusion
(PET) is traditionally used as the method to lower the hematocrit and treat hyperviscosity.

Objectives

To evaluate the effect of PET on mortality and neurodevelopmental outcome in infants with neonatal polycythemia.

Search strategy

Electronic databases searched included: The Cochrane Central Register of Controlled Trials (CENTRAL, The Cochrane Library),
MEDLINE (1966 to October 2009), EMBASE (1980 to October 2009) and CINAHL (1982 to October 2009).

Selection criteria

Randomized controlled clinical trials or quasi-randomized trials comparing partial exchange transfusion to control (non-treatment) in
infants with neonatal polycythemia

Data collection and analysis

Data collection and analysis was performed according to the standards of the Cochrane Neonatal Review Group.

Main results

One study (Kumar 2004) reported no demonstrable effect on the risk of neonatal mortality (RR 5.23, 95% CI 0.66, 41.26).

Four studies reported on neurodevelopmental assessment at 18 months or older. The completeness of follow-up differed widely between
the studies. Overall, no difference was seen in developmental delay when all trials are analysed based on available cases (typical RR
1.45, 95% CI 0.83 to 2.54) and when only the randomized controlled trials are analysed (typical RR 1.35, 95% CI 0.68 to 2.69). A
best case/worst case analysis of developmental delay is consistent with large benefit or harm from PET.

1Partial exchange transfusion to prevent neurodevelopmental disability in infants with polycythemia (Review)
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Background: Severe polycythaemia in the neonate may produce symptoms due to hyperviscosity and may
be associated with serious complications. Partial exchange transfusion will reduce the packed cell volume.
Objective: To determine whether partial exchange transfusion in term infants with polycythaemia
(symptomatic and asymptomatic) is associated with improved short and long term outcomes.
Search strategy: Medline, EMBASE, and the Cochrane Controlled Trials Register of the Cochrane Library
were searched. The following keywords were used: polycythaemia, partial exchange transfusion,
hyperviscosity, and limited to the newborn. This covered years 1966–2004. Abstracts of the Pediatric
Academic Societies and personal files were also searched.
Selection criteria: Randomised or quasi-randomised trials in term infants with polycythaemia and/or
documented hyperviscosity were considered. Clinically relevant outcomes included were short term
(resolution of symptoms, neurobehavioural scores, major complications) and long term neurodevelop-
mental outcome.
Data collection and analysis: All data for each study were extracted, assessed, and coded separately. Any
disagreements were resolved by discussion.
Main results: Six studies were identified; five had data that could be evaluated for analysis. There is no
evidence of an improvement in long term neurological outcome (mental developmental index, incidence of
mental delay, and incidence of neurological diagnoses) after partial exchange transfusion in symptomatic
or asymptomatic infants. There is no evidence of improvement in early neurobehavioural assessment
scores (Brazelton neonatal behavioural assessment scale). Partial exchange transfusion may be associated
with an earlier improvement in symptoms, but there are insufficient data to calculate the size of the effect.
Necrotising enterocolitis is probably increased by partial exchange transfusion (relative risk 8.68, 95%
confidence interval 1.06 to 71.1).
Conclusion: There is no evidence of long term benefit from partial exchange in polycythaemic infants, and
the incidence of gastrointestinal injury is increased. The long term outcome is more likely to be related to
the underlying cause of polycythaemia.

P
olycythaemia occurs in 2–5% of term newborns,1 usually
as a compensatory mechanism secondary to intrauterine
fetal hypoxia, or sometimes as a result of delayed cord

clamping.2 It leads to hyperviscosity, which can result in
impaired end organ perfusion; this can manifest as neuro-
logical,3 cardiorespiratory,4 gastrointestinal,5 and metabolic6

symptoms. These symptoms are generally transient and may
be minor despite severe degrees of polycythaemia.7 Although
serious complications such as renal vein thrombosis or
cerebral venous sinus thrombosis have been described in
infants with polycythaemia,8 these are rare, and the principle
clinical concern is that polycythaemia may be associated with
adverse long term neurological sequelae.
Partial exchange transfusion (PET) has been used as a

therapeutic modality to reduce packed cell volume and
thereby blood viscosity while at the same time maintaining
intravascular volume.9 Observational studies suggest that
symptomatic infants who undergo PET may have an
improvement in symptoms; however, the symptoms are in
any case transient. More importantly, it is also unclear if PET
is associated with improved long term neurological outcome.
The objective of this systematic review was to assess the
efficacy and safety of PET in the treatment of the
polycythaemic newborn.

METHODS
Criteria for inclusion
Studies were included if they were randomised or quasi-
randomised clinical trials, if the participants were newborn
with documented central polycythaemia (defined as a central
packed cell volume greater than or equal to 64%), and if the
interventions consisted of a PET designed to reduce central
packed cell volume to 60% or less, compared with observation
only.

Outcome measures

(1) Long term neurodevelopmental, expressed as the propor-
tion of infants with a neurological diagnosis, develop-
mental delay, and/or motor abnormalities at 18 months
or older. Alternatively, evaluation of cognitive or motor
development using a validated continuous scale was
acceptable.

(2) Short term neurological assessed by neurological and
behavioural assessment scores.

Abbreviations: BNBAS, Brazelton neonatal behaviour assessment
scale; NEC, necrotising enterocolitis; PET, partial exchange transfusion
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(3) Short term clinical as determined by resolution of
symptoms attributed to polycythaemia.

(4) Adverse events.

Search strategy for identification of studies
The search was performed using Medline (1966–2005),
EMBASE (1986–2005), and Cochrane Register of Controlled
Trials. Keywords used were; polycythaemia, partial exchange
transfusion, hyperviscosity, and limited to newborn.
Abstracts from the Society for Pediatric Research were also
reviewed. The search revealed 94 reports; each was inspected
to determine their suitability for inclusion. Original papers
were retrieved and reviewed. Citations from these papers
were also assessed.
Each identified trial was assessed for methodological

quality with respect to: (a) clear statement of inclusion and
exclusion criteria; (b) reliability of the method of randomisa-
tion including generation of randomisation sequence and
masking of allocation; (c) masking of treatment groups at
follow up; (d) completeness of follow up. We felt that
masking of the intervention was not feasible. Where deemed
appropriate, meta-analysis was performed using Revman 4.2
software using a random effects model. For dichotomous
outcomes, we calculated a relative risk (RR) and 95%
confidence interval (CI), and for continuous variables a
weighted mean difference and 95% CI. Heterogeneity was
evaluated using the I2 statistic.

RESULTS
We identified a total of five randomised controlled trials of
PET in newborns with polycythaemia or hyperviscosity: Van
der Eelst et al,10 Goldberg et al,11 Black et al,12 Bada et al,13 and
Ratrisawadi et al.14 A sixth study, published in abstract form,
by Hakanson15 was excluded because of inadequate data
availability. Table 1 provides a description of the included
studies, and table 2 the methodological quality of each study.

Analysis of outcomes
Neurodevelopmental assessment at 18 months or
older
Mental delay was assessed in two studies.12 13 Bada et al13

presented both the mean scores and the number with
‘‘suspect/borderline mental retardation’’ (precise definition
is not given). Black et al12 presented the proportion of infants
with ‘‘mental delay’’ (not further defined). The summary
estimate of the RR for the presence of developmental delay
was 1.26 (95% CI 0.62 to 2.56) (fig 1). The quasi-randomised
study of Ratrisawadi et al14 had only 38% follow up at 2 years;
abnormal developmental quotient was defined as less than
100 on the Gasel [sic] developmental test, present in 11/25 of
infants treated with PET and 4/15 controls. This study had a
lower quality assessment (based on method of allocation and
low follow up rate). However, a sensitivity analysis including
this study does not change the conclusion of no benefit on
proportion with neurodevelopmental delay at >18 months
(RR 1.36, 95% CI 0.78 to 2.41). At 7 years of age there was no
difference between the groups in terms of intelligence
quotient or scores on the wide range achievement test.16

The mean difference (95% confidence interval (CI)) for
mental developmental index in the study of Bada et al13 was
23.0 (212.67 to 6.67). The presence of a neurological
diagnosis was assessed in two studies12 13; the summary
estimate of the relative risk (RR) is 0 .73 (95% CI 0.13 to 4.18)
(fig 2). There is moderate heterogeneity for this outcome (I2

= 40.5%).

Short term neurobehavioural assessment
Three studies10–12 present data on short term neurobeha-
vioural outcome assessed by the Brazelton neonatal behaviour
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assessment scale (BNBAS) and the Prechtl scale. Van der Elst et
al10 found no difference between exchanged and observed
groups in BNBAS and Prechtl scores at 10 days. Goldberg et al11

found a significant decrease in abnormalities initially present on
BNBAS assessment when re-examined at two weeks only in the
exchanged patients. Black et al12 mentioned that BNBAS was
performed, but no data are presented. These studies do not
allow us to make any firm conclusions as to the short term
neurobehavioural effects of PET.

Short term symptoms
Most infants in these studies are asymptomatic. Van der Elst
et al10 presented data on clinical signs and noted that
peripheral cyanosis improved in all six patients, five after
PET and one spontaneously in the observation group. Bada et
al13 noted that clinical manifestations in the symptomatic
polycythaemic group resolved (87%) or became less severe
(13%) after PET, and Black et al12 noted that gastrointestinal
symptoms were common after PET. There are inadequate
firm data to reach a conclusion.

Adverse events
Van der Elst et al10 noted that one of 24 patients developed
necrotising enterocolitis (NEC) 24 hours after PET and
required surgery. None of the 25 control patients developed
NEC. There were no deaths. Black et al12 noted the onset of
gastrointestinal symptoms in 42% of patients after PET and
in only 2% of the controls. They also noted in a separate
publication that eight of the 43 infants who had PET (and
none of the 50 controls) developed typical NEC with
pneumatosis and clinical symptoms.5 No adverse events were
recorded in the studies of Goldberg et al,11 Bada et al,13 and
Ratrisawadi et al.14 The RR for the development of NEC is 8.68
(95% CI 1.06 to 71.1).

DISCUSSION
The current standard neonatal practice for performing a PET
is (a) symptomatic with a packed cell volume of 65% or
more17 or (b) asymptomatic with a packed cell volume of 70%
or more. The Committee of the Fetus and Newborn of the
American Academy of Pediatrics does not issue any definitive
guidelines, stating that the accepted treatment of poly-
cythaemia is PET.18 We identified five randomised trials of
PET in polycythaemic newborns. The studies have small
numbers of patients, use various definitions of polycythaemia
based on packed cell volume, and have various follow up
times. Only two studies evaluated the efficacy of PET in
studies limited to asymptomatic patients,13 14 both using a
packed cell volume of 65% or more.
There are no randomised trials of PET in only symptomatic

patients, which reduces the power of this review to determine
the effects of PET in such infants. This lack of information is
not surprising as there is a tendency to treat all symptomatic
patients with PET, probably because of published recom-
mendations.17 However, there appears to be no clear evidence
that the long term outcome of polycythaemic infants is worse
in symptomatic patients, compared with those who were
asymptomatic. Bada et al13 evaluated the long term outcome
of the 10 non-randomised symptomatic infants in their
study, which do not appear to be substantially different from
the outcomes of the asymptomatic infants in the randomised
trial—for example, the scores on the Bayley scales of infant
development were almost identical (90¡13 in the sympto-
matic infants compared with 85¡9 in the PET group and
88¡13 in the controls). Observational studies suggest that
symptoms attributed to polycythaemia do improve after
PET,19 20 but these are in any case transient, and the lack of
controls prevents us from drawing any firm conclusions
about the effect of PET on timing of resolution of symptoms.

Table 2 Methodological quality of included studies

Study Inclusion/exclusion criteria Randomisation Masking of examiners Completeness of follow up

Van der Elst et al10 Clearly stated Not clearly stated Examiner was masked to
intervention status

Exact percentage follow up at
8 months not stated

Goldberg et al11 Clearly stated Not clearly stated Examiners were masked to
intervention status

There was complete follow up in
the treated; 60% untreated

Black et al12 Clearly stated Drawing a card from deck
generated by a random
number table

Unclear Two year follow up of 62%. Some
data provided on failure of follow
up. 7 year follow up of 49/93.

Bada et al13 Clearly stated Not clearly stated Examiners were masked to
intervention status

Follow up was 67%

Ratrisawadi et al14 Clearly stated Alternate assignment Unclear Follow up was 38%

Favours observationFavours exchange

RR (random)
(95% CI)

RR (random)
(95% CI)

Weight
(%)

Observation
(n/N)

Exchange
(n/N)

Study
or sub-category

1.34 (0.40 to 4.49)34.204/305/28Black et al12

Review:
Comparison:
Outcome:

Partial exchange for polycythaemia in the newborn
01 partial exchange for polycythaemia
02 presence of developmental delay at 24–30 months

0.1 0.2 0.5 1 2 5 10

1.22 (0.51 to 2.92)65.805/115/9Badda et al13

1.26 (0.62 to 2.56)100.004137Total (95% CI)
Total events: 10 (exchange), 9 (observation)
Test for heterogeneity: χ2 = 0.02, df = 1 (p = 0.90), I2 = 0%
Test for overall effect: Z = 0.64 (p = 0.52)

Figure 1 Forest plot of effect of partial exchange transfusion in polycythaemic newborn infants on the proportion of infants with developmental delay
at 24–30 months of age.
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None of the studies that included both symptomatic and
asymptomatic infants provided long term follow up informa-
tion based on symptomatology. In particular, patients with
severe neurological symptomatology (such as seizures) have
not been reported separately, thus a possibility remains that
such infants may have a long term benefit. This, however,
has not been demonstrated, highlighting the fact that there is
no reliable evidence to support current practice.
The study by Bada et al13 of asymptomatic infants assessed

at 24 months or greater was unable to show any effect of PET
on long term neurodevelopmental outcome. We combined
the findings of this study with those of the much larger study
of Black et al12 (including both symptomatic and asympto-
matic infants) and still found no neurological benefit. Even
follow up to 7 years did not reveal any significant differences
between the groups. These data would seem to indicate that
the cause of the impaired long term outcome is the cause of
the polycythaemia, usually intrauterine fetal hypoxia. Bada et
al, for example, were unable to find an effect of PET, but
noted from multiple regression analysis that fetal distress,
hypoglycaemia, and maternal pre-eclampsia were associated
with poor outcome.
Although not a planned part of our analysis, data on

medium term outcomes (8 months of age) were recorded in
two studies.10 11 Van der Elst et al10 reported that all infants
followed to 8 months were neurologically normal and had ‘‘a
developmental score appropriate for their age’’. Goldberg et
al11 examined 10 PET treated and six control infants and
found 5/10 compared with 4/6 had abnormal neurological
findings and almost identical Bayley scores. These studies
included symptomatic and asymptomatic infants. Although
developmental testing at such an early age does not
accurately predict later functioning, these results support
the findings of the planned analyses that no clinically
important advantage is gained from PET.
PET is not without complications; in the two studies that

report NEC, 9/67 PET infants, compared with 0/75 controls
developed this disorder. In both studies, PET was performed

by umbilical catheterisation. These data suggest a temporal
and causative relation between NEC and umbilical PET. Thus
the only apparent effect of PET from our analysis is an
adverse outcome; however, many of the studies did not
report the incidence of NEC, and the confidence intervals for
this effect are very wide.
In conclusion, we could not find reliable evidence that

there is a clinically important benefit from PET in infants
with polycythaemia. There is, specifically, no evidence of a
long term neurological benefit. Although the outcome of
polycythaemic infants is poorer than that of concurrently
enrolled infants without polycythaemia,11 13 this is probably
related to the underlying cause of polycythaemia, and is not
improved by PET. It remains possible that infants with severe
neurological symptoms could benefit from PET, as the
literature does not appear to have enough power to eliminate
such a benefit. However, for infants with no symptoms or
only minor symptoms, such as most of the infants enrolled in
these studies, the clinical decision of whether to intervene
with PET should take into account the lack of demonstrated
benefit and the apparent increase in necrotising enterocolitis.
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YYour responsibilityour responsibility

The recommendations in this guideline represent the view of NICE, arrived at after careful

consideration of the evidence available. When exercising their judgement, professionals are

expected to take this guideline fully into account, alongside the individual needs, preferences and

values of their patients or service users. The application of the recommendations in this guideline

are not mandatory and the guideline does not override the responsibility of healthcare

professionals to make decisions appropriate to the circumstances of the individual patient, in

consultation with the patient and/or their carer or guardian.

Local commissioners and/or providers have a responsibility to enable the guideline to be applied

when individual health professionals and their patients or service users wish to use it. They should

do so in the context of local and national priorities for funding and developing services, and in light

of their duties to have due regard to the need to eliminate unlawful discrimination, to advance

equality of opportunity and to reduce health inequalities. Nothing in this guideline should be

interpreted in a way that would be inconsistent with compliance with those duties.
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This guideline replaces CG17.

This guideline is the basis of QS96.

IntroductionIntroduction

This guideline updates and replaces 'Dyspepsia' (NICE clinical guideline 17). See about this

guideline for details.

Dyspepsia describes a range of symptoms arising from the upper gastrointestinal (GI) tract, but it

has no universally accepted definition. The British Society of Gastroenterology (BSG) defines

dyspepsia as a group of symptoms that alert doctors to consider disease of the upper GI tract, and

states that dyspepsia itself is not a diagnosis. These symptoms, which typically are present for

4 weeks or more, include upper abdominal pain or discomfort, heartburn, gastric reflux, nausea or

vomiting. In this guideline, gastro-oesophageal reflux disease (GORD) refers to endoscopically

determined oesophagitis or endoscopy-negative reflux disease.

Some of the costs associated with treating dyspepsia are decreasing, but the overall use of

treatments is increasing. As a result, the management of dyspepsia continues to have potentially

significant costs to the NHS.

The use of endoscopy has increased considerably over the past decade, as awareness of its value in

investigating dyspepsia and GORD has grown.

The review of 'Dyspepsia: management of dyspepsia in adults in primary care' (NICE clinical

guideline 17) highlighted some concerns about the drug regimens that were recommended in the

guideline for Helicobacter pylori (hereafter referred to as H pylori) eradication, because some

bacterial resistance has developed. Overall, the review process concluded that some guidance in

this area should be updated and expanded to cover aspects of specialist hospital care.

NICE clinical guideline 17 covered the management of several underlying causes of dyspepsia in

primary care, but there is a lack of comprehensive national guidance about managing GORD (in

particular, surgical management) when pharmacological treatments fail. Because of this, and the

possible role of GORD (with the subsequent development of Barrett's oesophagus) as a risk factor

for cancer, the scope of the guideline update was extended to cover managing GORD in secondary

care.
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This guideline update covers adults (18 years and older) with symptoms of dyspepsia, symptoms

suggestive of GORD, or both. It also covers endoscopic surveillance for adults with a diagnosis of

Barrett's oesophagus, but it does not cover the management of Barrett's oesophagus. It is

important to note that children and young people (younger than 18 years) and people with a

diagnosis of oesophagogastric cancer are not covered in this guideline update.

In this guideline, specialist care is defined as treatment decisions made by a consultant-led service

in secondary or tertiary care.

Drug recommendations

The guideline will assume that prescribers will use a drug's summary of product characteristics to

inform decisions made with individual patients.

This guideline recommends some drugs for indications for which they do not have a UK marketing

authorisation at the date of publication, if there is good evidence to support that use. The

prescriber should follow relevant professional guidance, taking full responsibility for the decision.

The patient (or those with authority to give consent on their behalf) should provide informed

consent, which should be documented. See the General Medical Council's Good practice in

prescribing and managing medicines and devices for further information. Where recommendations

have been made for the use of drugs outside their licensed indications ('off-label use'), these drugs

are marked with a footnote in the recommendations.

Specific dosage information on proton pump inhibitors (PPIs) is detailed in appendix A.
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PPatient-centred careatient-centred care

This guideline offers best practice advice on the care of adults (18 years and older) with symptoms

of dyspepsia or symptoms suggestive of GORD, or both.

Patients and healthcare professionals have rights and responsibilities as set out in the NHS

Constitution for England – all NICE guidance is written to reflect these. Treatment and care should

take into account individual needs and preferences. Patients should have the opportunity to make

informed decisions about their care and treatment, in partnership with their healthcare

professionals. Healthcare professionals should follow the Department of Health's advice on

consent. If someone does not have capacity to make decisions, healthcare professionals should

follow the code of practice that accompanies the Mental Capacity Act and the supplementary code

of practice on deprivation of liberty safeguards.

NICE has produced guidance on the components of good patient experience in adult NHS services.

All healthcare professionals should follow the recommendations in Patient experience in adult NHS

services.
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KKeey priorities for implementationy priorities for implementation

The following recommendations have been identified as priorities for implementation. The full list

of recommendations is in section 1.

Referral guidance for endoscopy

For people presenting with dyspepsia together with significant acute gastrointestinal bleeding,

refer them immediately (on the same day) to a specialist. [2004][2004] (Also see Acute upper

gastrointestinal bleeding [NICE clinical guideline 141].)

Interventions for uninvestigated dyspepsia

Leave a 2-week washout period after proton pump inhibitor (PPI) use before testing for

Helicobacter pylori (hereafter referred to as H pylori) with a breath test or a stool antigen test.

[2004, amended 2014][2004, amended 2014]

Interventions for gastro-oesophageal reflux disease (GORD)

Offer people a full-dose PPI (see table 2 in appendix A) for 8 weeks to heal severe oesophagitis,

taking into account the person's preference and clinical circumstances (for example,

underlying health conditions and possible interactions with other drugs). [new 2014][new 2014]

Offer a full-dose PPI (see table 2 in appendix A) long-term as maintenance treatment for

people with severe oesophagitis, taking into account the person's preference and clinical

circumstances (for example, tolerability of the PPI, underlying health conditions and possible

interactions with other drugs), and the acquisition cost of the PPI. [new 2014][new 2014]

Do not routinely offer endoscopy to diagnose Barrett's oesophagus, but consider it if the

person has GORD. Discuss the person's preferences and their individual risk factors (for

example, long duration of symptoms, increased frequency of symptoms, previous oesophagitis,

previous hiatus hernia, oesophageal stricture or oesophageal ulcers, or male gender). [new[new

2014]2014]

Interventions for peptic ulcer disease

Offer H pylori eradication therapy to people who have tested positive for H pylori and who have

peptic ulcer disease. Also see H pylori testing and eradication. [2004][2004]
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For people using NSAIDs with diagnosed peptic ulcer, stop the use of NSAIDs where possible.

Offer full-dose PPI (see table 1 in appendix A) or H2RA therapy for 8 weeks and, if H pylori is

present, subsequently offer eradication therapy. [2004][2004]

Offer people with peptic ulcer (gastric or duodenal) and H pylori retesting for H pylori 6 to

8 weeks after beginning treatment, depending on the size of the lesion. [2004, amended 2014][2004, amended 2014]

Referral to a specialist service

Consider referral to a specialist service for people:

of any age with gastro-oesophageal symptoms that are non-responsive to treatment or

unexplained[1]

with suspected GORD who are thinking about surgery

with H pylori that has not responded to second-line eradication therapy. [new 2014][new 2014]

Surveillance for people with Barrett's oesophagus

Consider surveillance to check progression to cancer for people who have a diagnosis of

Barrett's oesophagus (confirmed by endoscopy and histopathology), taking into account:

the presence of dysplasia (also see Barrett's oesophagus – ablative therapy [NICE

clinical guideline 106])

the person's individual preference

the person's risk factors (for example, male gender, older age and the length of the

Barrett's oesophagus segment).

Emphasise that the harms of endoscopic surveillance may outweigh the benefits in people who are

at low risk of progression to cancer (for example, people with stable non-dysplastic Barrett's

oesophagus). [new 2014][new 2014]

[1] In Referral guidelines for suspected cancer (NICE clinical guideline 27), 'unexplained' is defined as

'a symptom(s) and/or sign(s) that has not led to a diagnosis being made by the primary care

professional after initial assessment of the history, examination and primary care investigations (if

any)'. (Please note that an update is in progress; publication expected May 2015. For more

information see http://www.nice.org.uk/Guidance/InDevelopment/GID-CGWAVE0618.)
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11 RecommendationsRecommendations

The following guidance is based on the best available evidence. The full guideline gives details of

the methods and the evidence used to develop the guidance.

The wording used in the recommendations in this guideline (for example, words such as 'offer' and

'consider') denotes the certainty with which the recommendation is made (the strength of the

recommendation). See about this guideline for details.

These recommendations apply to adults (aged 18 and over) with symptoms of dyspepsia, symptoms

suggestive of gastro-oesophageal reflux disease (GORD), or both.

Terms used in this guideline

In this guideline, GORD refers to endoscopically determined oesophagitis or endoscopy-negative

reflux disease.

1.1 The community pharmacist

1.1.1 Community pharmacists should offer initial and ongoing help for people with

symptoms of dyspepsia. This includes advice about lifestyle changes, using over-

the-counter medication, help with prescribed drugs and advice about when to

consult a GP. [2004][2004]

1.1.2 Community pharmacists should record adverse reactions to treatment and may

participate in primary care medication review clinics. [2004][2004]

1.2 Common elements of care

1.2.1 Offer simple lifestyle advice, including advice on healthy eating, weight

reduction and smoking cessation. [2004][2004]

1.2.2 Advise people to avoid known precipitants they associate with their dyspepsia

where possible. These include smoking, alcohol, coffee, chocolate, fatty foods

and being overweight. Raising the head of the bed and having a main meal well

before going to bed may help some people. [2004][2004]

Gastro-oesophageal reflux disease and dyspepsia in adults: investigation and management (CG184)

© NICE 2014. All rights reserved. Last updated November 2014 Page 10 of 41

http://www.nice.org.uk/guidance/cg184


1.2.3 Provide people with access to educational materials to support the care they

receive. [2004][2004]

1.2.4 Recognise that psychological therapies, such as cognitive behavioural therapy

and psychotherapy, may reduce dyspeptic symptoms in the short term in

individual people. [2004, amended 2014][2004, amended 2014]

1.2.5 Encourage people who need long-term management of dyspepsia symptoms to

reduce their use of prescribed medication stepwise: by using the effective

lowest dose, by trying 'as-needed' use when appropriate, and by returning to

self-treatment with antacid and/or alginate therapy (unless there is an

underlying condition or comedication that needs continuing treatment). [2004,[2004,

amended 2014]amended 2014]

1.3 Referral guidance for endoscopy

1.3.1 For people presenting with dyspepsia together with significant acute

gastrointestinal bleeding, refer them immediately (on the same day) to a

specialist. [2004][2004] (Also see Acute upper gastrointestinal bleeding [NICE clinical

guideline 141].)

1.3.2 Review medications for possible causes of dyspepsia (for example, calcium

antagonists, nitrates, theophyllines, bisphosphonates, corticosteroids and non-

steroidal anti-inflammatory drugs [NSAIDs]). In people needing referral,

suspend NSAID use. [2004][2004]

1.3.3 Think about the possibility of cardiac or biliary disease as part of the differential

diagnosis. [2004, amended 2014][2004, amended 2014]

1.3.4 If people have had a previous endoscopy and do not have any new alarm signs[2],

consider continuing management according to previous endoscopic findings.

[2004][2004]

For more information about when to refer people to specialists when they present with symptoms

that could be caused by cancer, see Referral for suspected cancer (NICE clinical guideline 27

[update in progress; publication expected May 2015: http://www.nice.org.uk/Guidance/

InDevelopment/GID-CGWAVE0618]).
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1.4 Interventions for uninvestigated dyspepsia

1.4.1 Be aware that dyspepsia in unselected people in primary care is defined broadly

to include people with recurrent epigastric pain, heartburn or acid

regurgitation, with or without bloating, nausea or vomiting. Also see Common

elements of care. [2004, amended 2014][2004, amended 2014]

1.4.2 Leave a 2-week washout period after proton pump inhibitor (PPI) use before

testing for Helicobacter pylori (hereafter referred to as H pylori) with a breath

test or a stool antigen test. [2004, amended 2014][2004, amended 2014]

1.4.3 Offer empirical full-dose PPI therapy (see table 1 in appendix A) for 4 weeks to

people with dyspepsia. [2004]. [2004]

1.4.4 Offer H pylori 'test and treat' to people with dyspepsia. [2004][2004]

1.4.5 If symptoms return after initial care strategies, step down PPI therapy to the

lowest dose needed to control symptoms. Discuss using the treatment on an 'as-

needed' basis with people to manage their own symptoms. [2004][2004]

1.4.6 Offer H2 receptor antagonist (H2RA) therapy if there is an inadequate response

to a PPI. [2004, amended 2014][2004, amended 2014]

1.5 Reviewing patient care

1.5.1 Offer people who need long-term management of dyspepsia symptoms an

annual review of their condition, and encourage them to try stepping down or

stopping treatment (unless there is an underlying condition or comedication

that needs continuing treatment). [2004, amended 2014][2004, amended 2014]

1.5.2 Advise people that it may be appropriate for them to return to self-treatment

with antacid and/or alginate therapy (either prescribed or purchased over-the-

counter and taken as needed). [2004, amended 2014][2004, amended 2014]

1.6 Interventions for gastro-oesophageal reflux disease (GORD)

1.6.1 Manage uninvestigated 'reflux-like' symptoms as uninvestigated dyspepsia.

[2004, amended 2014][2004, amended 2014]

Gastro-oesophageal reflux disease and dyspepsia in adults: investigation and management (CG184)

© NICE 2014. All rights reserved. Last updated November 2014 Page 12 of 41



1.6.2 Offer people with GORD a full-dose PPI (see table 1 in appendix A) for 4 or

8 weeks. [2004][2004]

1.6.3 If symptoms recur after initial treatment, offer a PPI at the lowest dose possible

to control symptoms. [2004, amended 2014][2004, amended 2014]

1.6.4 Discuss with people how they can manage their own symptoms by using the

treatment when they need it. [2004][2004]

1.6.5 Offer H2RA therapy if there is an inadequate response to a PPI. [2004, amended[2004, amended

2014]2014]

1.6.6 People who have had dilatation of an oesophageal stricture should remain on

long-term full-dose PPI therapy (see table 1 in appendix A). [2004][2004]

1.6.7 Offer people a full-dose PPI (see table 2 in appendix A) for 8 weeks to heal

severe oesophagitis, taking into account the person's preference and clinical

circumstances (for example, underlying health conditions and possible

interactions with other drugs). [new 2014][new 2014]

1.6.8 If initial treatment for healing severe oesophagitis fails, consider a high dose of

the initial PPI, switching to another full-dose PPI (see table 2) or switching to

another high-dose PPI (see table 2 in appendix A), taking into account the

person's preference and clinical circumstances (for example, tolerability of the

initial PPI, underlying health conditions and possible interactions with other

drugs). [new 2014][new 2014]

1.6.9 Offer a full-dose PPI (see table 2 in appendix A) long-term as maintenance

treatment for people with severe oesophagitis, taking into account the person's

preference and clinical circumstances (for example, tolerability of the PPI,

underlying health conditions and possible interactions with other drugs), and

the acquisition cost of the PPI. [new 2014][new 2014]

1.6.10 If the person's severe oesophagitis fails to respond to maintenance treatment,

carry out a clinical review. Consider switching to another PPI at full dose or high

dose (see table 2 in appendix A), taking into account the person's preference and

clinical circumstances, and/or seeking specialist advice. [new 2014][new 2014]
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1.6.11 Do not routinely offer endoscopy to diagnose Barrett's oesophagus, but

consider it if the person has GORD. Discuss the person's preferences and their

individual risk factors (for example, long duration of symptoms, increased

frequency of symptoms, previous oesophagitis, previous hiatus hernia,

oesophageal stricture or oesophageal ulcers, or male gender). [new 2014][new 2014]

1.7 Interventions for peptic ulcer disease

1.7.1 Offer H pylori eradication therapy to people who have tested positive for H pylori

and who have peptic ulcer disease. Also see H pylori testing and eradication.

[2004][2004]

1.7.2 For people using NSAIDs with diagnosed peptic ulcer, stop the use of NSAIDs

where possible. Offer full-dose PPI (see table 1 in appendix A) or H2RA therapy

for 8 weeks and, if H pylori is present, subsequently offer eradication therapy.

[2004][2004]

1.7.3 Offer people with gastric ulcer and H pylori repeat endoscopy 6 to 8 weeks after

beginning treatment, depending on the size of the lesion. [2004, amended 2014][2004, amended 2014]

1.7.4 Offer people with peptic ulcer (gastric or duodenal) and H pylori retesting for

H pylori 6 to 8 weeks after beginning treatment, depending on the size of the

lesion. [2004, amended 2014][2004, amended 2014]

1.7.5 Offer full-dose PPI (see table 1 in appendix A) or H2RA therapy for 4 to 8 weeks

to people who have tested negative for H pylori who are not taking NSAIDs.

[2004][2004]

1.7.6 For people continuing to take NSAIDs after a peptic ulcer has healed, discuss

the potential harm from NSAID treatment. Review the need for NSAID use

regularly (at least every 6 months) and offer a trial of use on a limited, 'as-

needed' basis. Consider reducing the dose, substituting an NSAID with

paracetamol, or using an alternative analgesic or low-dose ibuprofen (1.2 g

daily). [2004][2004]

1.7.7 In people at high risk (previous ulceration) and for whom NSAID continuation is

necessary, consider a COX-2 selective NSAID instead of a standard NSAID. In

either case, prescribe with a PPI. [2004, amended 2014][2004, amended 2014]
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1.7.8 In people with an unhealed ulcer, exclude non-adherence, malignancy, failure to

detect H pylori, inadvertent NSAID use, other ulcer-inducing medication and

rare causes such as Zollinger–Ellison syndrome or Crohn's disease. [2004][2004]

1.7.9 If symptoms recur after initial treatment, offer a PPI to be taken at the lowest

dose possible to control symptoms. Discuss using the treatment on an 'as-

needed' basis with people to manage their own symptoms. [2004, amended[2004, amended

2014]2014]

1.7.10 Offer H2RA therapy if there is an inadequate response to a PPI. [2004][2004]

1.8 Interventions for functional dyspepsia

1.8.1 Manage endoscopically determined functional dyspepsia using initial treatment

for H pylori if present, followed by symptomatic management and periodic

monitoring. [2004][2004]

1.8.2 Offer eradication therapy to people testing positive for H pylori. [2004][2004]

1.8.3 Do not routinely offer re-testing after eradication, although the information it

provides may be valued by individual people. [2004][2004]

1.8.4 If H pylori has been excluded and symptoms persist, offer either a low-dose PPI

(see table 1 in appendix A) or an H2RA for 4 weeks. [2004, amended 2014][2004, amended 2014]

1.8.5 If symptoms continue or recur after initial treatment, offer a PPI or H2RA to be

taken at the lowest dose possible to control symptoms. [2004, amended 2014][2004, amended 2014]

1.8.6 Discuss using PPI treatment on an 'as-needed' basis with people to manage their

own symptoms. [2004][2004]

1.8.7 Avoid long-term, frequent dose, continuous antacid therapy (it only relieves

symptoms in the short term rather than preventing them). [2004, amended[2004, amended

2014]2014]
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1.9 Helicobacter pylori testing and eradication

TTestingesting

1.9.1 Test for H pylori using a carbon-13 urea breath test or a stool antigen test, or

laboratory-based serology where its performance has been locally validated.

[2004, amended 2014][2004, amended 2014]

1.9.2 Perform re-testing for H pylori using a carbon-13 urea breath test. (There is

currently insufficient evidence to recommend the stool antigen test as a test of

eradication[3].) [2004][2004]

1.9.3 Do not use office-based serological tests for H pylori because of their

inadequate performance. [2004, amended 2014][2004, amended 2014]

ErEradicationadication

First-line trFirst-line treatmenteatment

1.9.4 Offer people who test positive for H pylori a 7-day, twice-daily course of

treatment with:

a PPI (see table 3 in appendix A) andand

amoxicillin andand

either clarithromycin or metronidazole.

Choose the treatment regimen with the lowest acquisition cost, and take into account previous

exposure to clarithromycin or metronidazole. [new 2014][new 2014]

1.9.5 Offer people who are allergic to penicillin[4] a 7-day, twice-daily course of

treatment with:

a PPI (see table 3 in appendix A) andand

clarithromycin andand

metronidazole. [new 2014][new 2014]
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1.9.6 Offer people who are allergic to penicillin[4] and who have had previous exposure

to clarithromycin a 7-day, twice-daily course of treatment with:

a PPI (see table 3 in appendix A) andand

bismuth andand

metronidazole andand

tetracycline. [new 2014][new 2014]

1.9.7 Discuss treatment adherence with the person and emphasise its importance.

For more information about supporting adherence, see Medicines adherence

(NICE clinical guideline 76). [new 2014][new 2014]

Second-line trSecond-line treatmenteatment

1.9.8 Offer people who still have symptoms after first-line eradication treatment a

7-day, twice-daily course of treatment with:

a PPI (see table 3 in appendix A) andand

amoxicillin andand

either clarithromycin or metronidazole (whichever was not used first-line). [new 2014][new 2014]

1.9.9 Offer people who have had previous exposure to clarithromycin and

metronidazole a 7-day, twice-daily course of treatment with:

a PPI (see table 3 in appendix A) andand

amoxicillin andand

a quinolone or tetracycline (whichever has the lowest acquisition cost). [new 2014][new 2014]

1.9.10 Offer people who are allergic to penicillin[4] (and who have not had previous

exposure to a quinolone) a 7-day, twice-daily course of treatment with:

a PPI (see table 3 in appendix A) andand

metronidazole andand
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levofloxacin. [new 2014][new 2014]

1.9.11 Offer people who are allergic to penicillin[4] and who have had previous exposure

to a quinolone:

a PPI (see table 3 in appendix A) andand

bismuth andand

metronidazole andand

tetracycline. [new 2014][new 2014]

1.9.12 Seek advice from a gastroenterologist if eradication of H pylori is not successful

with second-line treatment. [new 2014][new 2014]

1.10 Laparoscopic fundoplication

1.10.1 Consider laparoscopic fundoplication for people who have:

a confirmed diagnosis of acid reflux and adequate symptom control with acid

suppression therapy, but who do not wish to continue with this therapy long term

a confirmed diagnosis of acid reflux and symptoms that are responding to a PPI, but

who cannot tolerate acid suppression therapy. [new 2014][new 2014]

1.11 Referral to a specialist service

1.11.1 Consider referral to a specialist service for people:

of any age with gastro-oesophageal symptoms that are non-responsive to treatment or

unexplained[5]

with suspected GORD who are thinking about surgery

with H pylori that has not responded to second-line eradication therapy. [new 2014][new 2014]

1.12 Surveillance for people with Barrett's oesophagus

1.12.1 Consider surveillance to check progression to cancer for people who have a

diagnosis of Barrett's oesophagus (confirmed by endoscopy and

histopathology), taking into account:
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the presence of dysplasia (also see Barrett's oesophagus – ablative therapy [NICE

clinical guideline 106])

the person's individual preference

the person's risk factors (for example, male gender, older age and the length of the

Barrett's oesophagus segment).

Emphasise that the harms of endoscopic surveillance may outweigh the benefits in

people who are at low risk of progression to cancer (for example, people with stable

non-dysplastic Barrett's oesophagus). [new 2014][new 2014]

[2] For more information about alarm signs please see Referral for suspected cancer (NICE clinical

guideline 27 [update in progress; publication expected May 2015. For more information see

http://www.nice.org.uk/Guidance/InDevelopment/GID-CGWAVE0618]).

[3] This refers to evidence reviewed in 2004.

[4] For the assessment of allergy to beta-lactam antibiotics and referral to specialist care, please see

Drug allergy (NICE clinical guideline 183).

[5] In Referral guidelines for suspected cancer (NICE clinical guideline 27), 'unexplained' is defined as

'a symptom(s) and/or sign(s) that has not led to a diagnosis being made by the primary care

professional after initial assessment of the history, examination and primary care investigations (if

any)'. (Please note that an update is in progress; publication expected May 2015. For more

information see http://www.nice.org.uk/Guidance/InDevelopment/GID-CGWAVE0618.)
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22 Research recommendationsResearch recommendations

The Guideline Development Group has made the following recommendations for research, based

on its review of evidence, to improve NICE guidance and patient care in the future.

2.1 Patient characteristics, risk factors and predictors that indicate
endoscopy for excluding Barrett's oesophagus

In people who experience symptoms of gastro-oesophageal reflux disease (GORD) or symptoms

suggestive of GORD, what patient characteristics, risk factors and predictors indicate when

endoscopy is needed to exclude Barrett's oesophagus?

WhWhy this is importanty this is important

The aim is to identify adults with symptoms of GORD or symptoms suggestive of GORD who may

benefit from having an endoscopy for the purpose of early identification of Barrett's oesophagus

(or to exclude Barrett's oesophagus).

2.2 Laparoscopic fundoplication compared with medical management

What is the effectiveness of laparoscopic fundoplication compared with medical management in

people with GORD that does not respond to optimal proton pump inhibitor (PPI) treatment?

WhWhy this is importanty this is important

Current evidence on the clinical and cost effectiveness of laparoscopic fundoplication compared

with medical management involves people who had relatively good treatment control with PPIs at

baseline. The driver was the desire to be free from medication rather than their GORD being non-

responsive to PPIs.

2.3 Effective proton pump inhibitor dosage for severe erosive reflux disease

What is the clinical effectiveness of double-dose PPIs in people with severe erosive reflux disease

(Los Angeles classification grade C/D or Savary–Miller grade 3/4):

to reduce severe oesophagitis

to control symptoms
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as maintenance therapy?

WhWhy this is importanty this is important

People with severe erosive reflux disease or severe oesophagitis (Los Angeles classification grade

C/D or Savary–Miller grade 3/4) experience severe heartburn, and prolonged acid and pepsin

exposure in the lower oesophagus, which can affect their day-to-day wellbeing. It would

substantially improve people's quality of life if an optimal treatment regimen could be identified.

Currently, there is a lack of evidence on the efficacy of 'double-dose' PPIs in treating severe erosive

reflux disease.

2.4 Other specialist management

What specialist management is effective for people whose symptoms do not respond to PPIs

despite optimum primary care, or for people whose symptoms return after surgery?

WhWhy this is importanty this is important

There is a small group of people whose symptoms do not resolve, despite medical management

and/or surgery for reflux. The group should be divided into people with proven (by pH monitoring)

GORD and people with symptoms but no diagnosed reflux. The first group should have a trial of a

twice-daily, high-dose PPI versus a standard or full-dose PPI. The second group should have a trial

of tricyclic antidepressants versus standard or full-dose PPI. The purpose of any treatment should

focus on improving quality of life.

2.5 Specialist investigation

What specialist investigations should be conducted to exclude a diagnosis of functional dyspepsia

in people with uninvestigated dyspepsia that does not respond to PPIs or H2 receptor antagonists

(H2RAs) despite optimum primary care?

WhWhy this is importanty this is important

People with uninvestigated dyspepsia that fails to respond to PPIs or H2RAs, despite optimum

primary care, can have a poor quality of life. It is important to ensure that appropriate

investigations are carried out to make the correct diagnosis or to correct misdiagnosis, so that the

most appropriate treatment can be offered.
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33 Other informationOther information

3.1 Scope and how this guideline was developed

NICE guidelines are developed in accordance with a scope that defines what the guideline will and

will not cover.

How this guideline was deHow this guideline was devvelopedeloped

NICE commissioned the Internal Clinical Guidelines Programme to develop this guideline. The

Centre established a Guideline Development Group (see section 4), which reviewed the

evidence and developed the recommendations.

The methods and processes for developing NICE clinical guidelines are described in The

guidelines manual.

3.2 Related NICE guidance

Further information is available on the NICE website.

PublishedPublished

GenerGeneralal

Patient experience in adult NHS services. NICE clinical guidance 138 (2012).

Medicines adherence. NICE clinical guidance 76 (2009).

Condition-specificCondition-specific

Drug allergy. NICE clinical guideline 183 (2014).

Endoscopic radiofrequency ablation for gastro-oesophageal reflux disease. NICE

interventional procedure guidance 461 (2013).

Laparoscopic insertion of a magnetic bead band for gastro-oesophageal reflux disease. NICE

interventional procedure guidance 431 (2012).

Acute upper gastrointestinal bleeding. NICE clinical guideline 141 (2012).

Minimally invasive oesophagectomy. NICE interventional procedure guidance 407 (2011).
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Endoluminal gastroplication for gastro-oesophageal reflux disease. NICE interventional

procedure guidance 404 (2011).

Barrett's oesophagus – ablative therapy. NICE clinical guideline 106 (2010).

Chest pain of recent onset. NICE clinical guideline 95 (2010).

Endoscopic submucosal dissection of gastric lesions. NICE interventional procedure guidance

360 (2010).

Endoscopic mucosal resection and endoscopic submucosal dissection of non-ampullary

duodenal lesions. NICE interventional procedure guidance 359 (2010).

Endoscopic submucosal dissection (ESD) of oesophageal dysplasia and neoplasia. NICE

interventional procedure guidance 355 (2010).

Photodynamic therapy for Barrett's oesophagus. NICE interventional procedure guidance 350

(2010).

Epithelial radiofrequency ablation for Barrett's oesophagus. NICE interventional procedure

guidance 344 (2010).

Photodynamic therapy for early oesophageal cancer. NICE interventional procedure guidance

200 (2006).

Catheterless oesophageal pH monitoring. NICE interventional procedure guidance 187

(2006).

Endoscopic injection of bulking agents for gastro-oesophageal reflux disease. NICE

interventional procedure guidance 55 (2004).

Under deUnder devvelopmentelopment

NICE is developing the following guidance (details available from the NICE website):

GORD in children. NICE clinical guideline. Publication expected January 2015.

Suspected cancer (update of CG27). NICE clinical guideline. Publication expected May 2015.
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Appendix A: Dosage information on proton pump inhibitorsAppendix A: Dosage information on proton pump inhibitors

In 2004, when the original guideline was developed (CG17), doses of proton pump inhibitors (PPIs)

were based on the British National Formulary (BNF) at the time, as in table 1 below.

During the update of this guideline (2014), the Guideline Development Group (GDG) has further

defined the PPI doses specifically for severe oesophagitis and H pylori eradication therapy, as in

tables 2 and 3 below.

TTable 1 PPI doses relating to eable 1 PPI doses relating to evidence synthesis and recommendations in the original guidelinevidence synthesis and recommendations in the original guideline

((CG17; 2004)CG17; 2004)

PPI Full/standard dose Low dose (on-demand dose) Double dose

Esomeprazole 20 mg1 once a day Not available 40 mg3 once a day

Lansoprazole 30 mg once a day 15 mg once a day 30 mg2 twice a day

Omeprazole 20 mg once a day 10 mg2 once a day 40 mg once a day

Pantoprazole 40 mg once a day 20 mg once a day 40 mg2 twice a day

Rabeprazole 20 mg once a day 10 mg once a day 20 mg2 twice a day

1 Lower than the licensed starting dose for esomeprazole in GORD, which is 40 mg, but

considered to be dose-equivalent to other PPIs. When undertaking meta-analysis of dose-

related effects, NICE classed esomeprazole 20 mg as a full-dose equivalent to omeprazole

20 mg.
2 Off-label dose for GORD.
3 40 mg is recommended as a double dose of esomeprazole because the 20-mg dose is

considered equivalent to omeprazole 20 mg.

TTable 2 PPI doses for seable 2 PPI doses for sevvere oesophagitis in this guideline update (2014)ere oesophagitis in this guideline update (2014)

PPI Full/standard dose Low dose (on-demand dose) High/double dose

Esomeprazole 40 mg1 once a day 20 mg1 once a day 40 mg1 twice a day

Lansoprazole 30 mg once a day 15 mg once a day 30 mg2 twice a day

Omeprazole 40 mg1 once a day) 20 mg1 once a day) 40 mg1 twice a day

Gastro-oesophageal reflux disease and dyspepsia in adults: investigation and management (CG184)

© NICE 2014. All rights reserved. Last updated November 2014 Page 28 of 41



Pantoprazole 40 mg once a day 20 mg once a day 40 mg2 twice a day

Rabeprazole 20 mg once a day 10 mg once a day 20 mg2 twice a day

1 Change from the 2004 dose, specifically for severe oesophagitis, agreed by the GDG during

the update of CG17.
2 Off-label dose for GORD.

TTable 3 PPI doses forable 3 PPI doses for HH pyloripylori ereradication theradication therapapy in this guideline update (2014)y in this guideline update (2014)

PPI Dose

Esomeprazole 20 mg

Lansoprazole 30 mg

Omeprazole 20–40 mg

Pantoprazole 40 mg

Rabeprazole 20 mg
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Changes after publicationChanges after publication

September 2014:September 2014: minor maintenance.

NoNovvember 2014ember 2014: recommendation 1.7.7 has been amended to clarify the type of NSAID to be used

and that a proton-pump inhibitor should also be prescribed.
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About this guidelineAbout this guideline

NICE clinical guidelines are recommendations about the treatment and care of people with specific

diseases and conditions.

NICE guidelines are developed in accordance with a scope that defines what the guideline will and

will not cover.

This guideline was developed by the NICE Internal Clinical Guidelines Programme. The Internal

Clinical Guidelines Programme worked with a Guideline Development Group, comprising

healthcare professionals (including consultants, GPs and nurses), patients and carers, and technical

staff, which reviewed the evidence and drafted the recommendations. The recommendations were

finalised after public consultation.

The methods and processes for developing NICE clinical guidelines are described in The guidelines

manual.

NICE produces guidance, standards and information on commissioning and providing high-quality

healthcare, social care, and public health services. We have agreements to provide certain NICE

services to Wales, Scotland and Northern Ireland. Decisions on how NICE guidance and other

products apply in those countries are made by ministers in the Welsh government, Scottish

government, and Northern Ireland Executive. NICE guidance or other products may include

references to organisations or people responsible for commissioning or providing care that may be

relevant only to England.

Update information

This guideline updates and replaces NICE clinical guideline 17 (published in April 2004).
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Recommendations are marked as [new 2014][new 2014], [2014][2014], [2004][2004] or [2004, amended 2014][2004, amended 2014]:

[new 2014][new 2014] indicates that the evidence has been reviewed and the recommendation has

been added or updated

[2014][2014] indicates that the evidence has been reviewed but no change has been made to the

recommended action

[2004][2004] indicates that the evidence has not been reviewed since 2004

[2004, amended[2004, amended2014]2014] indicates that the evidence has not been reviewed since 2004, but

changes have been made to the recommendation wording that change the meaning.

Recommendations from NICE clinical guideline 17 that have been amended

Recommendations are labelled [2004, amended 2014] if the evidence has not been reviewed since

2014 but changes have been made to the recommendation wording that change the meaning.

Recommendation in 2004

guideline

Recommendation in 2014 guideline Reason for change

1.2.3 Consider the

possibility of cardiac or

biliary disease as part of the

differential diagnosis.

1.3.3 Think about the possibility of

cardiac or biliary disease as part of

the differential diagnosis. [2004,[2004,

amended 2014]amended 2014]

Changed to make

recommendation active.

1.3.6 Psychological

therapies, such as cognitive

behavioural therapy and

psychotherapy, may reduce

dyspeptic symptoms in the

short term in individual

patients. Given the intensive

and relatively costly nature

of such interventions,

routine provision by primary

care teams is not currently

recommended.

1.2.4 Recognise that psychological

therapies, such as cognitive

behavioural therapy and

psychotherapy, may reduce

dyspeptic symptoms in the short

term in individual people. [2004,[2004,

amended 2014]amended 2014]

Changed to make

recommendation active

and to bring in line with

The guidelines manual

2012 and editorial

guidance.
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1.3.7 Patients requiring

long-term management of

dyspepsia symptoms should

be encouraged to reduce

their use of prescribed

medication stepwise: by

using the effective lowest

dose, by trying as-required

use when appropriate, and

by returning to self-

treatment with antacid and/

or alginate therapy.

1.2.5 Encourage people who need

long-term management of dyspepsia

symptoms to reduce their use of

prescribed medication stepwise: by

using the effective lowest dose, by

trying 'as-needed' use when

appropriate, and by returning to

self-treatment with antacid and/or

alginate therapy (unless there is an

underlying condition or

comedication that needs continuing

treatment). [2004, amended 2014][2004, amended 2014]

Changed to make this

recommendation active

and for clarity as this

recommendation now

only applies to people

without an underlying

condition or

comedication that needs

continuing treatment.

1.4.1 Dyspepsia in

unselected patients in

primary care is defined

broadly to include patients

with recurrent epigastric

pain, heartburn, or acid

regurgitation, with or

without bloating, nausea or

vomiting.

Review common elements of

care for managing dyspepsia

(section 1.3).

1.4.1 Be aware that dyspepsia in

unselected people in primary care is

defined broadly to include people

with recurrent epigastric pain,

heartburn or acid regurgitation, with

or without bloating, nausea or

vomiting. Also see 'Common

elements of care'. [2004, amended[2004, amended

2014]2014]

Changed to make

recommendation active

and for clarity.

1.4.2 Initial therapeutic

strategies for dyspepsia are

empirical treatment with a

PPI or testing for and

treating H pylori. There is

currently insufficient

evidence to guide which

should be offered first. A

2-week washout period

following PPI use is

necessary before testing for

H pylori with a breath test or

a stool antigen test.

1.4.2 Leave a 2-week washout

period after proton pump inhibitor

(PPI) use before testing for

Helicobacter pylori (hereafter

referred to as H pylori) with a breath

test or a stool antigen test. [2004,[2004,

amended 2014]amended 2014]

Changed to make

recommendation active

and for clarity.

Gastro-oesophageal reflux disease and dyspepsia in adults: investigation and management (CG184)

© NICE 2014. All rights reserved. Last updated November 2014 Page 33 of 41



1.4.6 Offer H2RA or

prokinetic therapy if there is

an inadequate response to a

PPI.

1.4.6 Offer H2 receptor antagonist

(H2RA) therapy if there is an

inadequate response to a PPI. [2004,[2004,

amended 2014]amended 2014]

Reference to prokinetic

therapy has been

removed as the original

guideline only reviewed

the evidence for

cisapride, not

domperidone or

metoclopramine.

Cisapride has been

suspended in the UK

since the publication of

CG17.

1.5.1 Offer people requiring

long-term management of

symptoms for dyspepsia an

annual review of their

condition, encouraging them

to try stepping down or

stopping treatment.

1.5.1 Offer people who need long-

term management of dyspepsia

symptoms an annual review of their

condition, and encourage them to

try stepping down or stopping

treatment (unless there is an

underlying condition or

comedication that needs continuing

treatment). [2004, amended 2014][2004, amended 2014]

Changed for clarity.

1.5.2 A return to self-

treatment with antacid and/

or alginate therapy (either

prescribed or purchased

over-the-counter and taken

as-required) may be

appropriate.

1.5.2 Advise people that it may be

appropriate for them to return to

self-treatment with antacid and/or

alginate therapy (either prescribed

or purchased over-the-counter and

taken as needed). [2004, amended[2004, amended

2014]2014]

Changed to make

recommendation active.
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1.6.1 Gastro-oesophageal

reflux disease (GORD)

refers to endoscopically

determined oesophagitis or

endoscopy-negative reflux

disease. Patients with

uninvestigated 'reflux-like'

symptoms should be

managed as patients with

uninvestigated dyspepsia.

1.6.1 Manage uninvestigated 'reflux-

like' symptoms as uninvestigated

dyspepsia. [2004, amended 2014][2004, amended 2014]

Changed to make

recommendation active.

1.6.3 If symptoms recur

following initial treatment,

offer a PPI at the lowest

dose possible to control

symptoms, with a limited

number of repeat

prescriptions.

1.6.3 If symptoms recur after initial

treatment, offer a PPI at the lowest

dose possible to control symptoms.

[2004, amended 2014][2004, amended 2014]

Removed 'with a limited

number of repeat

prescriptions' as the

GDG felt this was

included due to the costs

of PPI at the time of

original publication.

Costs have since fallen

and therefore limiting

repeat prescriptions due

to costs is not a factor in

current practice.

1.6.5 Offer H2RA or

prokinetic therapy if there is

an inadequate response to a

PPI.

1.6.5 Offer H2RA therapy if there is

an inadequate response to a PPI.

[2004, amended 2014][2004, amended 2014]

Reference to prokinetic

therapy has been

removed as the original

guideline only reviewed

the evidence for

cisapride, not

domperidone or

metoclopramine.

Cisapride has been

suspended in the UK

since the publication of

CG17.
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1.7.3 Patients with gastric

ulcer and H pylori should

receive repeat endoscopy,

retesting for H pylori

6–8 weeks after beginning

treatment, depending on the

size of the lesion.

1.7.3 Offer people with gastric ulcer

and H pylori repeat endoscopy 6 to

8 weeks after beginning treatment,

depending on the size of lesion.

[2004, amended 2014][2004, amended 2014]

The GDG felt the original

recommendation needed

to be split to reflect the

different actions taken in

each flowchart within the

Full guideline. People

with gastric ulcers

needed an endoscopy

and retesting, however

just retesting for H pylori

was necessary for people

with duodenal ulcers.

1.7.3 Patients with gastric

ulcer and H pylori should

receive repeat endoscopy,

retesting for H pylori

6–8 weeks after beginning

treatment, depending on the

size of the lesion.

1.7.4 Offer people with peptic ulcer

(gastric or duodenal) and H pylori

retesting for H pylori 6 to 8 weeks

after beginning treatment,

depending on the size of lesion.

[2004, amended 2014][2004, amended 2014]

The GDG felt the original

recommendation needed

to be split to reflect the

different actions taken in

each flowchart within the

Full guideline. People

with gastric ulcers

needed an endoscopy

and retesting, however

just retesting for H pylori

was necessary for people

with duodenal ulcers.

The GDG felt peptic ulcer

was the more

appropriate term to use

and included gastric and

duodenal for further

clarification.
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1.7.8 If symptoms recur

following initial treatment,

offer a PPI to be taken at the

lowest dose possible to

control symptoms, with a

limited number of repeat

prescriptions. Discuss using

the treatment on an as-

required basis with patients

to manage their own

symptoms.

1.7.9 If symptoms recur after initial

treatment, offer a PPI to be taken at

the lowest dose possible to control

symptoms. Discuss using the

treatment on an 'as-needed' basis

with people to manage their own

symptoms. [2004, amended 2014][2004, amended 2014]

Removed 'with a limited

number of repeat

prescriptions' as the

GDG felt this was

included due to the costs

of PPI at the time of

original publication.

Costs have since fallen

and therefore limiting

repeat prescriptions due

to costs is not a factor in

current practice.

1.8.4 If H pylori has been

excluded or treated and

symptoms persist, offer

either a low-dose PPI or an

H2RA for 1 month.

1.8.4 If H pylori has been excluded

and symptoms persist, offer either a

low-dose PPI (see table 1 in

appendix A) or an H2RA for 4 weeks.

[2004, amended 2014][2004, amended 2014]

Treatment has been

removed from this

recommendation and this

is now covered by

recommendations on

H pylori eradication.

1.8.5 If symptoms continue

or recur following initial

treatment offer a PPI or

H2RA to be taken at the

lowest dose possible to

control symptoms, with a

limited number of repeat

prescriptions.

1.8.5 If symptoms continue or recur

after initial treatment offer a PPI or

H2RA to be taken at the lowest dose

possible to control symptoms.

[2004, amended 2014][2004, amended 2014]

Removed 'with a limited

number of repeat

prescriptions' as the

GDG felt this was

included due to the costs

of PPI at the time of

original publication.

Costs have since fallen

and therefore limiting

repeat prescriptions due

to costs is not a factor in

current practice.
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1.8.7 Long-term, frequent

dose, continuous

prescription of antacid

therapy is inappropriate and

only relieves symptoms in

the short term rather than

preventing them.

1.8.7 Avoid long-term, frequent

dose, continuous antacid therapy (it

only relieves symptoms in the short

term rather than preventing them).

[2004, amended 2014][2004, amended 2014]

Changed to make

recommendation active

and for clarity

1.9.1 H pylori can be initially

detected using a carbon-13

urea breath test or a stool

antigen test, or laboratory-

based serology where its

performance has been

locally validated.

1.9.1 Test forH pylori using a

carbon-13 urea breath test or a

stool antigen test, or laboratory-

based serology where its

performance has been locally

validated. [2004, amended 2014][2004, amended 2014]

Changed to make

recommendation active.

1.9.3 Office-based

serological tests for H pylori

cannot be recommended

because of their inadequate

performance.

1.9.3 Do not use office-based

serological tests for H pylori because

of their inadequate performance.

[2004, amended 2014][2004, amended 2014]

Changed to make

recommendation active.

Strength of recommendations

Some recommendations can be made with more certainty than others. The Guideline Development

Group makes a recommendation based on the trade-off between the benefits and harms of an

intervention, taking into account the quality of the underpinning evidence. For some interventions,

the Guideline Development Group is confident that, given the information it has looked at, most

patients would choose the intervention. The wording used in the recommendations in this guideline

denotes the certainty with which the recommendation is made (the strength of the

recommendation).

For all recommendations, NICE expects that there is discussion with the patient about the risks and

benefits of the interventions, and their values and preferences. This discussion aims to help them to

reach a fully informed decision (see also Patient-centred care).
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IntervInterventions that must (entions that must (or must not) be usedor must not) be used

We usually use 'must' or 'must not' only if there is a legal duty to apply the recommendation.

Occasionally we use 'must' (or 'must not') if the consequences of not following the

recommendation could be extremely serious or potentially life threatening.

IntervInterventions that should (entions that should (or should not) be used – a 'strong' recommendationor should not) be used – a 'strong' recommendation

We use 'offer' (and similar words such as 'refer' or 'advise') when we are confident that, for the vast

majority of patients, an intervention will do more good than harm, and be cost effective. We use

similar forms of words (for example, 'Do not offer…') when we are confident that an intervention

will not be of benefit for most patients.

IntervInterventions that could be usedentions that could be used

We use 'consider' when we are confident that an intervention will do more good than harm for

most patients, and be cost effective, but other options may be similarly cost effective. The choice of

intervention, and whether or not to have the intervention at all, is more likely to depend on the

patient's values and preferences than for a strong recommendation, and so the healthcare

professional should spend more time considering and discussing the options with the patient.

Recommendation wording in guideline updatesRecommendation wording in guideline updates

NICE began using this approach to denote the strength of recommendations in guidelines that

started development after publication of the 2009 version of The guidelines manual (January

2009). This does not apply to any recommendations ending [2004][2004] (see Update information above

for details about how recommendations are labelled). In particular, for recommendations labelled

[2004][2004] the word 'consider' may not necessarily be used to denote the strength of the

recommendation.

Other versions of this guideline

The full guideline, Dyspepsia and gastro-oesophageal reflux disease, contains details of the

methods and evidence used to develop the guideline. It is published by the Internal Clinical

Guidelines Programme.

The recommendations from this guideline have been incorporated into a NICE Pathway.

We have produced information for the public about this guideline.
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Implementation

Implementation tools and resources to help you put the guideline into practice are also available.

Your responsibility

This guidance represents the view of NICE, which was arrived at after careful consideration of the

evidence available. Healthcare professionals are expected to take it fully into account when

exercising their clinical judgement. However, the guidance does not override the individual

responsibility of healthcare professionals to make decisions appropriate to the circumstances of

the individual patient, in consultation with the patient and/or guardian or carer, and informed by

the summaries of product characteristics of any drugs.

Implementation of this guidance is the responsibility of local commissioners and/or providers.

Commissioners and providers are reminded that it is their responsibility to implement the

guidance, in their local context, in light of their duties to have due regard to the need to eliminate

unlawful discrimination, advance equality of opportunity and foster good relations. Nothing in this

guidance should be interpreted in a way that would be inconsistent with compliance with those

duties.
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Purpose of review

The main purpose of this review is to collect the most recent evidence with regards to safety and
effectiveness of the nonsurgical and minimally invasive treatment options for uterine fibroids.

Recent findings

Among the nonsurgical options, uterine artery embolization (UAE), and in eligible patients, magnetic
resonance-guided high-intensity focused ultrasound (MRgFUS) are emerging as effective alternatives to
surgical options for treatment of symptomatic fibroids. MRgFUS is comparable to UAE, and appears to be
a cost effective treatment option, especially in older women, although long-term data are awaited. The
transvaginal route for radiofrequency ablation is a promising new nonsurgical alternative, which needs to
be studied in larger trials to establish its safety and efficacy.
The laparoscopic myomectomy results in less postoperative pain, reduced febrile morbidity, and shorter
hospital stay when compared with open laparotomy. The newer robotic approach is comparable to
traditional laparoscopic technique in short surgical outcomes but is associated with higher costs.
Hysteroscopic myoma resection is an effective surgical intervention for submucous fibroids and prior
misoprostol use can help in reducing cervical lacerations.

Summary

UAE and MRgFUS can be offered as an alternative nonsurgical option for eligible women with
symptomatic fibroids. Laparoscopic myomectomy remains a safe and effective surgical option with
advantage of less postoperative pain and faster recovery compared with open laparotomy for women who
wish to retain their fertility options.

Keywords

hysteroscopic myomectomy, laparoscopic myomectomy, magnetic resonance-guided focused ultrasound,
radiofrequency ablation, uterine artery embolization
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INTRODUCTION

Uterine fibroids (leiomyomas) are the most com-
mon benign pelvic tumours in reproductive age
group women. It occurs in approximately 20–40%
of women in this age group and about a quarter
among them will have significant clinical symp-
toms, such as menorrhagia, dysmenorrhea, pelvic
pressure symptoms, back pain, subfertility, and
reduced quality of life [1–3].

Currently, the management options included
are medical (hormonal and nonhormonal), nonsur-
gical, and surgery (myomectomy and hysterectomy)
[4–6]. The nonsurgical and minimally invasive
therapies include mainly magnetic resonance-
guided focussed ultrasound surgery (MRgFUS), ute-
rine artery embolization (UAE), laparoscopic myo-
mectomy, and hysteroscopic resection of fibroid
[5,6,7

&

]. Other less popular nonsurgical/minima
lly invasive surgery options include myolysis,
ht © 2015 Wolters Kluwe

rs Kluwer Health, Inc. All rights rese
radiofrequency ablation, and laparoscopic occlu-
sion of uterine arteries.

The pharmacological options do offer sympto-
matic relief in some cases but have undesirable side-
effects and limited use in improving reproductive
outcome [8]. With refinement in endoscopic tech-
niques, the laparoscopic approach for removal
of fibroids has gained popularity with smaller
incisions, less postoperative pain, and shorter hos-
pital stay compared with open surgical methods.
However, for patients who wish to avoid invasive
r Health, Inc. All rights reserved.

rved. www.co-obgyn.com
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Purpose of review

Many nonsurgical and minimally invasive therapies for symptomatic uterine fibroids have been introduced.
The purpose of this review is to summarize the recent evidence on these techniques, and their effect on
fibroid volume, menorrhagia, health related quality of life (HRQOL), fertility and their risk of complications.

Recent findings

Laparoscopic or hysteroscopic myomectomy and uterine artery embolization (UAE) have been the most
widely studied and all show significantly beneficial effects on menorrhagia and HRQOL, with a low
incidence of complications. Magnetic resonance-guided high-intensity focused ultrasound (MRgFUS),
myolysis/radiofrequency ablation (RFA) and laparoscopic or vaginal occlusion of uterine vessels (L/V-OUA)
are newer interventions, with a smaller body of evidence.
For women wishing to retain their childbearing possibilities, myomectomy is the best-studied intervention.
Hysteroscopic myomectomy is specifically indicated in submucosal fibroids with subsequently beneficial
effects on fertility. The use of UAE in fertile women has not been studied extensively, but evidence points
toward an increase in adverse pregnancy outcomes after UAE compared with myomectomy. For MRgFUS,
myolysis/RFA and L/V-OUA more evidence is needed.

Summary

Laparoscopic/hysteroscopic myomectomy and UAE are evidence-based beneficial alternative therapies for
symptomatic uterine fibroids. Until more evidence is available, myomectomy stays the option of choice for
women who wish to conceive in the future.

Keywords

laparoscopic/hysteroscopic myomectomy, laparoscopic/vaginal occlusion of uterine vessels, MRgFUS,
myolysis/radiofrequency ablation, uterine artery embolization
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INTRODUCTION

Symptomatic uterine fibroids are very common.
Recent longitudinal studies have estimated the
lifetime risk for developing fibroids in a woman
over the age of 45 years to be more than 60% [1].
Although many fibroids are asymptomatic, some
may cause seriously deteriorating complaints,
such as menorrhagia and subfertility. Hysterectomy
offers a definite solution, but for many women this
is not an option. The effect of fibroids on clinical
signs and symptoms and on fertility is largely
determined by their location. Subserosal fibroids
do not appear to have impact on menstrual bleeding
or fertility outcomes. Intramural fibroids may be
associated with heavy menstrual bleeding, reduced
fertility, and an increased miscarriage rate. However,
there is insufficient evidence to substantiate
the exact impact of intramural fibroids on fertility
and pregnancy, as randomized intervention studies
are lacking altogether. Finally, submucosal fibroids
ams & Wilkins. Unautho
are associated with heavy uterine bleeding, reduced
fertility, and an increased risk of miscarriage rate [2].

Even women without a desire for future preg-
nancies might not wish to lose their uterus for various
reasons. In the past years, several nonsurgical and
minimally invasive treatment options have been
introduced and studied, which not only preserve
the uterus and – possibly – fertility, but also reduce
morbidity and recovery time in comparison with
hysterectomy. Uterine artery embolization (UAE),
rized reproduction of this article is prohibited.
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Objective: To compare the mean hospital discharge times and perioperative outcomes for radiofrequency volu-
metric thermal ablation (RFVTA) of fibroids and laparoscopic myomectomy (LM). Methods: The present
postmarket, randomized, prospective, single-center, longitudinal, comparative study, conducted in Tübingen,
Germany, evaluated the outcomes of RFVTA and the current standard of care (LM) for symptomatic uterine fi-
broids inwomenwho desired uterine conservation. The surgeonswere blinded to the treatment until all fibroids
had beenmapped by laparoscopic ultrasound. Results: The mean hospitalization times were 10.0 ± 5.5 (median
7.8 [range 4.2–25.5]) hours for the RFVTA group and 29.9 ± 14.2 (median 22.6 [range 16.1–68.1]) hours for
the LM group (P b 0.001, Wilcoxon test). Intraoperative blood loss was 16 ± 9 (median 20 [range: 0–30]) mL
for the RFVTA procedures and 51± 57 (median 35 [range 10–300])mL for the LMprocedures. The percentage of
fibroids imagedby laparoscopic ultrasound thatwere treated/excisedwas 98.6% for RFVTAand 80.3% for LM. Two
complicationswere reported: vertigo (n=1; RFVTA) and port site hematoma (n=1; LM). Conclusion: Radiofre-
quency volumetric thermal ablation resulted in the treatment of more fibroids, a significantly shorter hospital

stay, and less intraoperative blood loss than laparoscopic myomectomy.
ClinicalTrials.gov: NCT01750008
© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd.

O
pen access under CC BY-NC-ND license.
1. Introduction

Uterine fibroids are the most common pelvic neoplasms in women;
they severely impact the quality of life and are the leading indication for
a hysterectomy [1,2]. Hysterectomy is the definitive treatment for myo-
mas; however, many patients seek alternative uterine-sparing therapy
and desire to conserve their fertility.

Myomectomy is a much-reported surgical option for women with
symptomatic fibroids and, until recently, the abdominal approach has
been the approach of choice for most surgeons. Over time, patients
have requested less invasive procedures and minimally invasive, lapa-
roscopic options are becoming more popular among patients and their
gynecologists [3]. With an extremely skilled laparoscopic surgeon, the
advantages of laparoscopic myomectomy (LM) over abdominal myo-
mectomy can include reduced blood loss, less postoperative pain,
and Gynecology, University of
+49 7071 29 86224; fax: +49

(M. Hahn).

and Obstetrics. Published by Elsevier I
shorter hospital stay, andmore rapid recovery [4]. However, the techni-
cal challenges of multilayer laparoscopic suturing require skill and ex-
perience. Case reports of uterine rupture occurring in the second or
third trimester of pregnancy following LM have inspired recommenda-
tions against the laparoscopic approach in patients with myomas of
more than 5 cm in diameter, multiple myomas, or deep intramural my-
omas [5,6].

Laparoscopic radiofrequency volumetric thermal ablation (RFVTA)
provides a safe and effective outpatient treatment option for women
with symptomatic uterine fibroids (including those larger than 5 cm)
and for womenwho desire uterine conservation [7–9]. The present ran-
domized study compared the outcomes of RFVTA with those of LM, the
standard of care.
2. Materials and methods

Theprimary objective of the present studywas to compare themean
time to discharge from the hospital following laparoscopic treatment of
fibroids by myomectomy or RFVTA. The secondary objective was to
compare perioperative outcomes. A 5-year follow-up is planned to
reland Ltd. Open access under CC BY-NC-ND license.
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study long-term outcomes, such as pregnancy, symptom improvement,
recurrence or regrowth of myomas, and reintervention rates.

The studywas a postmarket, randomized, prospective, single-center,
longitudinal, comparative study to evaluate the outcomes of RFVTA
and the current standard of care (LM) for symptomatic uterine fibroids
in women who desire uterine conservation. After approval of the study
by the Clinical Ethics Committee at Tübingen University Hospital,
potential participants were enrolled between November 1, 2012, and
June 30, 2013 from referral centers within Germany. Inclusion and
exclusion criteria defined eligibility (Box 1). After being informed of
the purpose of the study, the required testing, procedures, and assess-
ments, the expected duration, and the potential risks and benefits of
study participation, 50 enrollees gave written informed consent and
were treated at Tübingen University Hospital. All participants were
Box 1
Inclusion and exclusion criteria

Inclusion criteria. Women who:

1 Are ≥18 years old and menstruating
2 Have symptomatic uterine fibroids
3 Have a uterine size ≤16 gestational weeks as determined by

pelvic exam
4 Have fibroids that are less than 10 cm in any diameter
5 Desire uterine conservation
6 Have had a normal Papanicolaou test
7 Are willing and able to comply with all study tests, procedures,

and assessment tools
8 Are capable of providing informed consent

Exclusion criteria. Women who:

1 Have contraindications for laparoscopic surgery and/or
general anesthesia

2 Are expected to be high risk for, or are known to have,
significant intra-abdominal adhesions (defined as adhesions
that would require extensive dissection to mobilize and view
all surfaces of the uterus)

3 Patients requiring major elective concomitant procedures
(e.g. hernia repair, hysteroscopic resection, endometrial
ablation, uterine artery ligation) that could confound the
results of the study

4 Are pregnant or lactating
5 Have taken any depot GnRH agonist within 3 months prior to

the screening procedures
6 Have an implanted intrauterine or fallopian tube device for

contraception that cannot or will not be removed at least
10 days prior to treatment

7 Have chronic pelvic pain not due to uterine fibroids
8 Have known or suspected endometriosis or adenomyosis
9 Have active or history of pelvic inflammatory disease
10 Have a history of, or evidence of, gynecologic malignancy or

pre-malignancy within the past 5 years
11 Have had pelvic radiation
12 Have a non-uterine pelvic mass over 3 cm
13 Have a cervical myoma
14 Have 1 or more completely intracavitary submucous fibroids

(type 0) or only type 0/1 submucous fibroids that are better
treated via hysteroscopic methods

15 In the medical judgment of the investigator should not
participate in the study

16 Are not willing to be randomized to treatment
Abbreviation: GnRH, gonadotropin-releasing hormone.
women who desired uterine preservation and who were willing to be
randomized 1:1 to RFVTA or LM (Fig. 1).

Prior to randomization, all patients underwent contact laparoscopic
ultrasound (LUS) mapping with an Aloka SSD-4000 ultrasound system
and a standard Aloka LUS transducer (UST-5526L-7.5; Hitachi Aloka
Medical, Wallingford, CT, USA) for imaging and classification of the
fibroids according to their location and size (Fig. 2). Laparoscopic
ultrasound is a standard step before fibroid treatment by RFVTA but
not before LM. The incorporation of LUS before randomization meant
that the surgeons had equal access to valuable imaging information
regardless of the procedure performed, and were able to plan the treat-
ment accordingly.

Once a patient’s fibroids were mapped, classified, and recorded
on the treatment case report form, an envelope was drawn that
contained the patient’s treatment assignment. An independent
third-party statistician (Innovative Analytics, Kalamazoo, MI, USA)
performed a computer generation of the randomization assignments
in blocks of 6 or 4; the patient and the surgeon were blinded to the
treatment assignment.

Patients who were randomized to LM underwent the standard
surgical procedure in the lithotomy position with 2 additional 5-
mm ports and a uterine manipulator placed according to the rou-
tine practice of the surgeon investigators [10]. Vicryl 0 interrupted
sutures were used in a single layer. Two-layer suturing was
employed only for deep intramurals or intramurals without serosal
or endometrial distortion. Approximately 20 mL of epinephrine
(dilution 1:200) was instilled for vasoconstriction. If the 15-mm
morcellator was placed suprapubically and not at the ultrasound
port site, this counted as an additional incision. Myomectomy was
not performed on intramural myomas that were 1.0–1.5 cm in
diameter.

Patients whowere randomized to RFVTA remained in the dorsal po-
sition, had a tenaculum placed on the cervix, and were treated with the
Acessa system (HaltMedical, Brentwood, CA, USA), which consists of an
electrosurgical radiofrequency generator and a percutaneously inserted,
disposable radiofrequency handpiece with a deployable electrode array
(described in detail in the literature [7–9]). Two 10-mm ports were
placed: 1 for the laparoscope and 1 for the LUS probe. Prior to ablation,
the patients had a small tissue biopsy taken of the largest 1 or 2 fi-
broid(s), using a 16-gauge Bard Magnum laparoscopic core biopsy nee-
dle (Bard Biopsy Systems, Tempe, AZ, USA). The tissue samples were
sent to the laboratory for routine pathologic analysis. The tip of the
handpiece was then placed in the same tract as the biopsy needle and
advanced to thefibroid, and the electrodeswere deployed if appropriate
based on the fibroid size (Fig. 3). Fibroid ablation was then carried out
and the tract was coagulated during probe withdrawal to provide he-
mostasis (Fig. 4).

The 2 surgeons (S.Y.B. and B.K.) each perform more than 100 LM
procedures annually. Neither had prior experience with RFVTA.
As part of the pre-study training process, they attended the stan-
dard Acessa RFVTA course, which consists of didactic instruction, prac-
tice in a simulated laboratory environment, and proctoring of the
initial cases.

At the conclusion of surgery, the port sites were closed per standard
procedure. Standard post-procedure care included routine monitoring
of vital signs and monitoring for any signs of complications. Outcomes
data were collected on the appropriate case report forms for all partici-
pants. Any complications that occurred during and following the proce-
dure were documented.

The procedure timewas defined as randomization time to closure
time for both groups. In addition, the total time in the operating
room, including the time of anesthesia induction, was documented,
as was the time in the post-anesthesia care unit/recovery room
(time from intake to discharge). The hospitalization time was de-
fined as the time between induction of anesthesia and discharge
from the hospital.



Assessed for eligibility (n=110)

Excluded (n=54)

Analyzed (n=25)

Allocated to RFVTA (n=26)

Received allocated intervention (n=25)

Did not receive allocated intervention 
(procedure terminated because operating 
room emergency occurred that was not 
related to the participant) (n=1)

Allocated to LM (n=25)

Received allocated intervention (n=25)

Analyzed (n=25)

Randomized (n=51)

Intraoperative mapping (n=56)

Excluded (n=5)
1 patient had a large (>10 cm) 
fibroid and an IUD that was in place
2 patients had many fibroids and, if 
randomized to LM, would have had 
a hysterectomy
1 patient had no fibroids
1 patient had only 1 large (>10 cm) 
pedunculated fibroid

Fig. 1. Flow of patients through the study. Abbreviations: IUD, intrauterine device; LM, laparoscopic myomectomy; RFVTA, radiofrequency volumetric thermal ablation.
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The sample size needed for the comparison of LM and RFVTA with
regard to hospitalization timewas based on the following assumptions.
The null hypothesis was that RFVTA is more than 10% worse than
LM with regard to length of hospital stay, and the alternative hypoth-
esis was that this is not the case; this was tested using a 1-sided test
of noninferiority of RFVTA relative to LM with an α level of 0.025. The
mean ± SD length of hospital stay for patients undergoing myomecto-
my was assumed to be 15 ± 16 hours [11], so the null hypothesis
would be rejected if the length of stay for patients receiving RFVTA
was less than 16.5 hours (alternatively, if the length of stay for patients
receiving RFVTA subtracted from 16.5 hours was at least 0). The as-
sumed mean ± SD length of hospital stay for patients receiving RFVTA
was based on the results of a study conducted in the USA and assumed
to be 7 ± 4 hours (data not reported in the article [7]). Assuming that
the pooled SD of the difference in the length of hospital stay between
the 2 procedures is 11.7 hours, which is the square root of the mean
of the estimated variances of the 2 procedures, and that the difference
in the length of stay between procedures is 9.5 (16.5 – 7) hours, the
sample size required to reject the null hypothesis with a power of 0.80
was 50 (25 patients per group) (East version 5.4; Cytel, Cambridge,
MA, USA).

Analyses were performed using SAS version 9.2 (SAS Institute,
Cary, NC, USA). The significance level associated with the P value
for the comparison between groups with regard to the length of hos-
pital stay was 0.025. Significance levels of P values associated with
exploratory comparisons between groups presented in the paper
were set to 0.05.
3. Results

Of 110 patients assessed for eligibility, 51 were randomized to the 2
interventions; the final analysis included 25 patients in the RFVTA
group and 25 patients in the LM group (Fig. 1). Baseline demographics
and intraoperative uterine mapping characteristics for each group are
presented in Table 1. The predominant symptom reported by the pa-
tients in the RFVTA and LM groups was heavy menstrual bleeding
followed by urinary frequency, pelvic discomfort and pain, backache, lo-
calized pain, dysmenorrhea, urinary retention, increased abdominal
girth, dyspareunia, uterine pain, and sleep disturbance. There were no
significant differences based on Fisher exact test between the 2 groups
with regard to any of these symptoms, although this could be because
of the relatively small number of patients in each group. Two patients
in each group reported infertility.

The mean time between the first incision and closure of the port
sites was 1.1 ± 0.4 hours (median 1.1 hours, range 0.6–1.9 hours) for
the RFVTA group and 1.3 ± 0.6 hours (median 1.2 hours, range
0.4–2.9 hours) for the LM group (P = 0.16, t test). The mean time be-
tween arrival in post-anesthesia recovery and discharge from the hospi-
tal was 8.2 ± 5.3 hours (median 6.2 hours, range 2.5–22.7 hours) for
the RFVTA group and 28.0 ± 13.8 hours (median 20.6 hours, range
14.8–64.6 hours) for the LM group (P b 0.001, Wilcoxon test). The
mean hospitalization time was 10.0 ± 5.5 hours (median 7.8 hours,
range 4.2–25.5 hours [95% CI, 7.73–12.24]) for the RFVTA group and
29.9 ± 14.2 hours (median 22.6 hours, range 16.1–68.1 hours [95% CI:
24.09–35.79]) for the LMgroup. The P value for the test of noninferiority



Fig. 4. Intraoperative laparoscopic view of the serosal surface with good hemostasis
achieved post-ablation and second insertion of the radiofrequency handpiece tip for the
treatment of another fibroid; the handpiece is to the left of the ultrasound probe.

Fig. 2. Ultrasound image taken during uterine mapping before randomization, showing a
5.25-cm intramural fibroid.
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of RFVTA relative to LM with regard to hospital stay was highly signifi-
cant (P b 0.001, Wilcoxon test). The mean number of treated (RFVTA)
or excised (LM) fibroids per patient was 2.8 ± 2.6 (median 2.0, range
Fig. 3. Ultrasound view of the radiofrequency needle array within the fibroid capsule.
1–9) and 2.0 ± 1.4 (median 1.0, range 1–6), respectively (P = 0.30,
Wilcoxon test). The total number of fibroids treated by RFVTA and LM
was 71 and 49, respectively. The treated/excised fibroids were catego-
rized by type for each treatment group (Table 2). The rate of treated/
excised fibroids, expressed as a percentage of the fibroids imaged by
LUS, was 98.6% (71/72) for RFVTA and 80.3% (49/61) for LM (Table 2).

For each RFVTA procedure, 2 trocars (1 for the ultrasound probe and
1 for the laparoscopic video) were used. In the LM procedures, 4–5 tro-
cars were used. The mean intraoperative blood loss was 16 ± 9 mL
(median 20 mL, range 0–30 mL) for the RFVTA procedures and 51 ±
57 mL (median 35 mL, range 10–300 mL) for the LM procedures
(P b 0.001, Wilcoxon test).

In the RFVTA group, 1 patient had an unplanned hospitalization be-
cause she developed vertigo; this was the only complication reported in
the RFVTA group. Four patients in the RFVTA group were hospitalized
as a standard-of-care measure because they underwent adhesiolysis in
addition to the ablative treatment. In the LM group, 1 patient had a
suprapubic port site hematoma, which was reported as a complication;
no other complicationswere reported in the LMgroup. All 25 patients in
the LMgroupwere hospitalized overnight tomonitor for potential post-
procedure bleeding, administer narcotic pain medications, and ascer-
tain their ability to walk by themselves and use the toilet.
Table 1
Demographics and baseline (intraoperative) myoma characteristics.a,b

Variable RFVTA
(n = 25)

LM
(n = 25)

Age, y 40.0 ± 7.8 34.4 ± 6.1
Height, cm 166.0 ± 5.8 164.4 ± 5.9
Weight, kg 62.4 ± 8.9 64.9 ± 13.5
Race
White 25 (100.0) 25 (100.0)

Heavy menstrual bleeding 21 (84.0) 18 (72.0)
Total number of fibroids 72 61
Number of fibroids per patientc 2.9 ± 2.6 (2 [1–9]) 2.4 ± 1.6 (2 [1–6])
Fibroid type
Submucosal 0 (0.0) 2 (3.3)
Transmural 0 (0.0) 3 (4.9)
Intramural 33 (45.8) 26 (42.6)
IMAE 2 (2.8) 0 (0.0)
Subserosal 37 (51.4) 34 (55.7)
Pedunculated subserosal 0 (0.0) 2 (3.3)

Fibroid diameter, cmd 6.3 (2.6–18.8) 6.2 (1.9–15.2)
Diameter of largest myoma
treated, cm

8.7 9.2

Abbreviations: IMAE, intramural fibroid abutting the endometrium; LM, laparoscopic
myomectomy; RFVTA, radiofrequency volumetric thermal ablation.

a Values are given as mean ± SD or number (percentage) unless indicated otherwise.
b Intraoperative myoma characteristics were evaluated by laparoscopic ultrasound

mapping of the uterus prior to treatment/excision.
c Values are given as mean ± SD (median [range]).
d Values are given as median (range).

image of Fig.�3
image of Fig.�2


Table 2
Types of treated and excised fibroids.a,b

Variable RFVTA LM

Fibroid type
Submucosal 0 (0.0) 1 (2.0)
Transmural 0 (0.0) 1 (2.0)
Intramural 33 (46.5) 18 (36.7)
IMAE 2 (2.8) 0 (0.0)
Subserosal 36 (50.7) 33 (67.3)
Pedunculated subserosalb 0 (0.0) 2 (4.1)

Total number of fibroids imaged on LUS 72 61
Total number of fibroids treated/excised 71 49
Rate of fibroids treated/excised, %c 98.6 80.3

Abbreviations: IMAE, intramural fibroid abutting the endometrium; LM, laparoscopic
myomectomy; LUS, laparoscopic ultrasound; RFVTA, radiofrequency volumetric thermal
ablation.

a Values are given as number (percentage) unless indicated otherwise.
b Pedunculated subserosal fibroids with thick stalks can be treated by RFVTA and are

not a contraindication. Pedunculated subserosal fibroids with thin stalks are more easily
excised by myomectomy. Historically, RFVTA surgeons have excised these fibroids. Be-
cause the present study was a randomized controlled trial of LM versus RFVTA, we did
not want to combine techniques/procedures in any patient.

c Expressed as a percentage of the number of fibroids imaged on LUS.
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No complications such as damage to bladder, ureter, bowel, or
vessels occurred with either procedure, and there were no conversions
to laparotomy.

4. Discussion

Although the use and success of RFVTA of uterine fibroids has been
reported in the literature [7–9,12], there have been no studies to date
comparing RFVTA with the current standard of care, LM. The present
study was a randomized clinical trial comparing the perioperative out-
comes of the 2 procedures—specifically, the number of trocars used, in-
traoperative blood loss, number of fibroids treated, complications, and
times to discharge. These are important parameters to consider because
they indicate the comparative need for treatment resources and may
predict the quality of life after fibroid treatment.

Several studies of operative time, intraoperative blood loss, and du-
ration of hospitalization associatedwith LMhave been reported. Bedient
et al. [13] retrospectively reviewed the charts of 41 women who had
undergone LM; the mean operating time was 1.93 ± 1.07 hours
(range 1.13–5.35 hours). Nezhat et al. [14] reported on LM surgical
times, intraoperative blood loss, and duration of postoperative hospital-
ization for 35 women undergoing LM. The mean surgical time was
3.38 hours (range 1.58–5.50 hours), the mean blood loss was 420 mL
(range 110–750 mL), and the mean duration of postoperative hospital-
ization was 1.05 days (range 1–3 days). The perioperative outcomes in
these 2 studies [13,14] may reflect standard-of-care results for LM.

The finding that the present surgeonswere able to access and ablate
more fibroids by RFVTA than were excised at LM reflects the compre-
hensiveness of fibroid RFVTA and the possibility to ablate small, intra-
mural myomas without a myometrial incision. The shorter operative
and hospitalization times and the lower intraoperative blood loss asso-
ciated with RFVTA indicate a lower burden overall to medical institu-
tions, patients, and society.

Surgeons are often concerned over the potential for intra- and post-
operative bleeding from myometrial incisions. In the present study,
there was a meaningful difference in intraoperative blood loss between
the 2 groups. Given the difference in the number of trocars used (2 for
RFVTA and 4–5 for LM) and the need for amorcellatorwith LM, patients
treated by LM were approximately twice as likely to experience bleed-
ing (hematoma) at a port site. In addition, the placement of trocars
carries an inherent risk of intra-abdominal injury [15].

Like all single-site studies, the present study has limitations. The
racial makeup of the participants was homogeneous (100% white); a
more heterogeneous population might have resulted in decreased bias.
However, all participants had symptomatic fibroids and their surgeons
had extensive experience in LM but no experience with RFVTA prior to
training for the study. Another limitation of the study as presented is
the lack of long-term data, including pregnancy outcomes. The partici-
pants will be followed for 5 years and pregnancy outcomes, symptom
improvement, and overall treatment satisfaction will be evaluated on
the basis of the participants’ responses to validated questionnaires.

In summary, RFVTA provided a safe and shorter operative and post-
operative experience for patients withmyomaswith less intraoperative
blood loss, treatment of a greater number of fibroids, nomyometrial in-
cisions, and less fatigue compared with LM.
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Abstract

Aims: Laparoscopic myomectomy (LM) has been the gold standard treatment for uterine fibroids in
women desiring uterine conservation. To evaluate a new fibroid treatment modality – radiofrequency
volumetric thermal ablation (RFVTA) – we compare 12-month results in women who had symptomatic
uterine fibroids and who were randomized to laparoscopic ultrasound-guided RFVTA or LM. Materials
and Methods: Our study is a 1 : 1 parallel, randomized, prospective, single-center, longitudinal,
comparative analysis of RFVTA to LM for fibroid treatment in women ≥#18 years of age who desired
uterine conservation. Fifty women were randomized intraoperatively to RFVTA (n#=#25) or to LM (n#=#25)
after laparoscopic ultrasound mapping of the uterus. Results: Post surgery, ablation and myomectomy
subjects took pain medications for 4 days (range: 1–46) and 7 days (range: 1–83 days) respectively (p#=#
0.60). Ablation and myomectomy subjects missed 10.0 workdays (range: 2–86 days) and 17.0 workdays
(range: 7–30 days) (p#=#0.28), resumed normal activities in 20.5 days (range: 5–103 days) versus 28.0 days
(range: 10–42 days) (p#=#0.86) respectively. Mean symptom severity scores decreased (improved) by − 7.8
for the ablation subjects and by − 17.9 for the myomectomy subjects (p#=#0.16). Health-related quality of
life improved (increased) by 7.5 and 13.1, respectively, for the two groups (p#=#0.46). Two myomectomy
subjects had pregnancies that ended in a Cesarean delivery and a vaginal delivery of healthy infants. Two
pregnancies in the RFVTA group ended in full-term vaginal deliveries of healthy infants. Conclusions:
Early postoperative recovery and twelve-month results attest to similar clinical benefits from RFVTA and
LM.

Key words: radiofrequency volumetric thermal ablation, laparoscopic myomectomy, fibroids,
laparoscopic ultrasound, Acessa
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Outpatient Procedure for the Treatment and
Relief of Symptomatic Uterine Myomas

Scott G. Chudnoff, MD, MS, Jay M. Berman, MD, David J. Levine, MD, Micah Harris, MD,
Richard S. Guido, MD, and Erika Banks, MD

OBJECTIVE: To estimate the safety and efficacy of

laparoscopic ultrasound-guided radiofrequency volu-

metric thermal ablation of uterine myomas in symptom-

atic women.

METHODS: A cohort of 135 premenopausal symptom-

atic women with uterine myomas, uteri 14 weeks of

gestation-sized or less with no single myoma exceeding

7 cm, and objectively confirmed heavy menstrual bleed-

ing participated in this prospective, international trial

of outpatient laparoscopic ultrasound-guided radiofre-

quency volumetric thermal ablation. Bleeding outcomes

were measured by alkaline hematin analysis at baseline

and again at 3, 6, and 12 months posttreatment. Validated

quality-of-life and patient satisfaction scales and objec-

tive measurements of uterine and myoma volume were

conducted at 3, 6, and 12 months.

RESULTS: The mean baseline menstrual blood loss of

women in the full analysis set (n5127) was 272.7682.3 mL.

At 3-, 6-, and 12-month follow-ups, mean alkaline hema-

tin and associated menstrual blood loss decreased from

baseline levels by 31.8%, 40.7%, and 38.3%, respectively

(P,.001, paired t test). Symptom severity decreased from

a baseline mean transformed score of 61.1 to 26.6 at

12 months postprocedure (P,.001, paired t test). Health-

related quality of life improved from a mean transformed

score of 37.3 at baseline to 79.5 at 12 months (P,.001,

paired t test). At 12 months postprocedure, total mean

myoma volume decreased from baseline by 45.1% (mea-

sured by magnetic resonance imaging). There was one

serious adverse event (one of 135 [0.7%]) requiring read-

mission 5 weeks postprocedure and one surgical reinter-

vention for persistent bleeding. Ninety-four percent of the

women reported satisfaction with the treatment.

CONCLUSION: Radiofrequency volumetric thermal

ablation of myomas is well tolerated and results in rapid

recovery, high patient satisfaction, improved quality of

life, and effective symptom relief.
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In reproductive-aged women with myomas, patients
commonly present with heavy menstrual bleeding,

pelvic pain or pressure, dyspareunia, and urinary
symptoms. In 2002, Lee1 first reported the novel use
of radiofrequency ablation under laparoscopic and
intraabdominal ultrasound guidance to treat patients
with symptomatic myomas. Since then, several au-
thors have reported series of both percutaneous and
laparoscopic-guided radiofrequency ablation to treat
symptomatic myomas.2–6 Difficulties encountered
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with available radiofrequency ablation devices in the
ablation of myomas (principally, limited uterine
myoma detection and penetration) prompted the
development of the study device (Acessa) specifically
for the treatment of symptomatic uterine myomas.

The purpose of this U.S. Food and Drug Admin-
istration (FDA)–approved study was to estimate the
efficacy and safety of laparoscopic ultrasound-guided
radiofrequency volumetric thermal ablation of uterine
myomas using the study device in women with heavy
menstrual bleeding. Study objectives were to compare
the baseline with 12-month posttreatment measures of
myoma symptom severity and quality-of-life scores
(Uterine Fibroid Symptom and Quality-of-Life Ques-
tionnaire),7 uterine and myoma volume, general
health outcome assessments (EuroQOL-5D Health
State Index8 and Overall Treatment Evaluation sur-
vey9), and menstrual blood loss as measured by alka-
line hematin analysis of women’s catamenial products
(pads, liners, and tampons). In addition, the incidence
of device-related adverse events and surgical reinter-
vention for heavy menstrual bleeding was analyzed.

MATERIALS AND METHODS

This study was designed as a prospective, multicenter,
interventional clinical trial with primary outcome
measures of change from baseline to 12 months and
ongoing qualitative follow-up of women for 3 years
posttreatment. Recruitment began in February 2009
with enrollment of the last patient in February 2011.
All women signed informed consent and were
enrolled at nine clinical sites throughout the U.S.
and two clinical sites in Latin America.

All sites were required to obtain local institutional
review board or independent ethics committee
approval of the protocol. In addition, the FDA, the
Guatemalan Ministry of Health, and the Mexican
Health Ministry granted approval to conduct this
study. The study (ClinicalTrials.gov Identifier:
NCT00874029) was, and continues to be, conducted
in accordance with general ethical principles enunci-
ated in the Declaration of Helsinki and in confor-
mance with applicable guidelines for Good Clinical
Practices, the U.S. Code of Federal Regulations for
conducting clinical studies, International Organiza-
tion for Standardization 14155, and other applicable
local or international regulations related to the rights
and welfare of human subjects who participate in
medical research, whichever provided the greater pro-
tection of the participants.

Potential women, who were self-referred or sent
directly by their health care providers, were identified
through a phone or in-person screening process in

which information related to their age, medical his-
tory, menstrual status, and primary myoma-related
complaints was recorded. Study eligibility required
the following: premenopausal women, 25 years of age
or older; presence of symptomatic uterine myomas,
uterine size of 14 weeks of gestation or less by pelvic
examination, and six or fewer treatable myomas with
no single myoma exceeding 7 cm in any diameter as
measured by transvaginal ultrasound; total myoma
volume of 300 cm3 or less; cyclic menstrual blood loss
of 160 mL or more to 500 mL or less as measured by
the alkaline hematin method; a minimum of a 3-month
history of menorrhagia (menstrual blood loss more
than 80 mL) within the last 6 months; the desire for
uterine preservation but not for future childbearing;
normal coagulation profile and normal Pap test result
in the last year; and hemoglobin level of 10.0 g/dL or
more at the time of treatment. Women were excluded
for the following: radiologic evidence by magnetic
resonance imaging of adenomyosis (n5127), pedun-
culated subserosal or intracavitary myomas (n543), a
history of pelvic malignancy, cervical dysplasia, a
prior procedure to treat or remove myomas (n522),
and contraindications to anesthesia or abdominal sur-
gery (n512).

Validated questionnaires (the Uterine Fibroid
Symptom and Quality-of-Life Questionnaire and the
EuroQol-5D) were administered at baseline and at 3, 6,
and 12 months posttreatment. The Overall Treatment
Evaluation questionnaire was also administered at 3, 6,
and 12 months posttreatment. In addition, all women
had baseline and follow-up myoma and uterine size
assessments at 3-month intervals by ultrasound and
3- and 12-month contrast-enhanced magnetic resonance
imaging. Collection of women’s catamenial products for
alkaline hematin analysis occurred at baseline, 3, 6, and
12 months posttreatment.

The study device system is comprised of a dual-
function radiofrequency generator, a disposable ra-
diofrequency 3.4-mm diameter handpiece with a
deployable seven-needle electrode array and two
control buttons for inputting data and modifying
generator parameters, two dispersive electrode pads,
extension cables, and a foot pedal.10 Each needle
electrode of the array contains a thermocouple allow-
ing continuous, real-time temperature feedback. Two
side-by-side video monitors displayed the laparo-
scopic and ultrasonographic images.

All procedures were performed in a standardized
fashion using a 5-mm or 10-mm laparoscope placed
through a 5-mm or 10-mm umbilical trocar. Using
a laparoscopic ultrasound transducer (Aloka) placed
through a standard 10-mm or 12-mm suprapubic
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trocar, systematic ultrasonographic mapping of the
uterus identified the location, size, and number of all
myomas. The handpiece was inserted percutaneously
(directly through the skin without a trocar) under
laparoscopic visualization and was introduced into
each myoma using ultrasonographic guidance. Based
on the dimensions of the target myoma, the surgeon
selected the proper deployment of the needle array,
time of treatment, and generator settings as indicated
by a treatment algorithm. With each deployment,
ultrasonographic imaging verified that the electrode
array was entirely within the capsule and at
a minimum distance of 1 cm from the myoma capsule
(Fig. 1A–B) in all three planes, ensuring preservation
of the surrounding myometrium (Video 1 available
online at http://links.lww.com/AOG/A367). For
myomas measuring less than 1.5 cm in diameter,
deployment of the needle array was not required.
The surgeons were proficient at basic gynecologic
ultrasonography but had no advanced training. They
received brief preoperative simulation training in in-
traoperative ultrasound from the sponsor. Surgeons
learned the elements of laparoscopic ultrasound and
radiofrequency volumetric thermal ablation before
initial surgeries and generally felt proficient in two
to three procedures. No sonographers or radiologists
were needed or used at any of the procedures.

Radiofrequency volumetric thermal ablation of
myomas was carried out using a continuous, alternating
current at 460 kHz with a maximum output of 200 W.
After a 35- to 45-second ramp-up period, the tissue

temperature reached the target of 100°C and the gen-
erator power output automatically adjusted to maintain
target temperature. Once the required time at target
temperature was completed, the surgeon terminated
the ablation, retracted the electrode array into the
probe shaft, and performed monopolar coagulation of
the probe track during probe withdrawal. Visual con-
firmation of hemostasis was performed after each abla-
tion. No suturing was required or performed. In cases
of irregularly shaped myomas, side-by-side or overlap-
ping ablations were performed at the surgeon’s discre-
tion. Often, multiple myomas were ablated through
a single serosal puncture, and most leiomyomas less
than 1 cm in greatest diameter were left untreated, as
specified in the protocol. At the conclusion of the pro-
cedure, the trocar skin and fascial sites were repaired
per standard surgical practice. After completion of the
procedure and standard postoperative care, women
were discharged on the day of treatment with instruc-
tions to return to work and normal activities as they felt
able and to refrain from sexual activity (pelvic rest) for
4–6 weeks. Ibuprofen, naproxen, or celecoxib was pre-
scribed for pain as needed.

Two potential sources of bias were the collection
of alkaline hematin by the women and the qualitative
questions posed to the patients. The former was
minimized by the evaluation of the catamenial prod-
ucts by a central laboratory that had no pecuniary
interest in the study and the latter was minimized

Fig. 1. A. Radiofrequency ablation handpiece tip with
deployed seven-needle array. B. Ultrasonographic image of
deployed array within myoma: myoma capsule (A), tip of
handpiece (B), and one of seven electrode needle tips (C).

Chudnoff. Laparoscopic Radiofrequency Ablation for Myomas.
Obstet Gynecol 2013.

Video 1. Overview of laparoscopic ultrasound-guided
radiofrequency volumetric thermal ablation of myomas.
Video courtesy of Holt Medical, Inc.

Chudnoff. Laparoscopic Radiofrequency Ablation for Myomas.
Obstet Gynecol 2013.

Scan this image to view Video 1 on
your smartphone.
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through the administration of standardized question-
naires by study coordinators rather than investigators.

The coprimary efficacy end points of the study
were volume of menstrual bleeding and surgical
reintervention at 12 months posttreatment. A sample
size calculation was based on the null hypothesis of an
aggressive clinical efficacy assumption of a 50% or
greater menstrual blood loss reduction based on
alkaline hematin levels in at least 45% of the partic-
ipant population (as mandated by the FDA). Setting
the a level equal to 0.05, we determined that a sample
size of 135 would yield a power of 94% given the
alternative hypothesis of 50% blood loss reduction
in 60% of the study population. Assuming a surgical
reintervention rate of no more than 25% as the null
hypothesis and setting the a level equal to 0.05, a sam-
ple of 87 women would yield a power of 90% under
the alternative hypothesis of a surgical reintervention
rate of 11.5%. Based on these assumptions, we
planned to enroll at least 135 and up to 150 women
in the study. Missing data that were the result of either
missed visits or loss to follow-up were not imputed.

All analyses were performed using SAS 9.2.
Continuous variables for these analyses were summa-
rized using descriptive statistics (mean, standard
deviation, median, minimum, and maximum) and
categorical variables were summarized by frequencies
and percentages. P values ,.05 were considered sig-
nificant. For continuous data, P values were based on
the t test, paired t test, and signed-rank test and were
not adjusted for multiple comparisons. Categorical
variables were analyzed using the x2 test. Treatment-
emergent adverse events were recorded starting with
the induction of anesthesia and coded using Med-
DRA. Frequencies and percentages of the number of
women reporting at least one treatment-emergent
device-related adverse event were summarized. In
terms of safety, the study would be successful if the
device-related adverse event rate was 10% or less,
a rate considered acceptable by the investigators and
the scientific advisors to the sponsor.

RESULTS

A total of 135 women met all inclusion criteria, were
enrolled, and underwent the ablation procedure.
There were no cases of intraoperative exclusion;
leiomyomas ranging from 0.7 to 9.7 cm in the largest
diameter were treated, and insertion of the device in
firm, calcified myomas was not problematic. Of the
enrolled women, four were excluded from final
analysis because they were unable to provide catame-
nial products at the 12-month follow-up visit; three
women were excluded because they became pregnant;

and one women was excluded after she was diagnosed
with Hashimoto’s disease, which could have affected
her menstrual bleeding volume. Demographics of
study women (n5127) are provided in Table 1. Intra-
operative findings, outpatient status, and surgical rein-
tervention over the first 12-month cycle of the study
are presented in Table 2.

The objectively measured effects of laparoscopic
ultrasound-guided radiofrequency volumetric thermal
ablation were seen by 3 months posttreatment fol-
lowed by continued improvement to 12 months. The
majority of women (81.9% [104 of 127]) showed
a decrease in menstrual blood loss from baseline to
12 months posttreatment. Of the 127 women, 40.2%
(95% confidence interval [CI] 31.6–48.7%) experi-
enced at least a 50% reduction from baseline to 12
months posttreatment in their menstrual blood flow;

Table 1. Demographic Characteristics at Baseline

Variable

U.S.
Sites
(n581)

Non-U.S.
Sites
(n546) P*

Age (y) .005
Mean6SD 43.264.0 40.964.9
Median 43 41
Range 34–52 31–50

Race ,.001
White or Caucasian 35 (43.2) 24 (52.1)
Black or African
American

43 (53.1) 0 (0)

Asian 2 (2.5) 0 (0)
Other† 1 (1.2) 22 (47.8)

Ethnicity ,.001
Hispanic or Latina 11 (134.6) 46 (100)
Not Hispanic or
Latina

70 (86.4) 0 (0)

Smoking history .071
Current 15 (18.5) 11 (23.9)
Past 18 (22.2) 3 (6.5)
Never 48 (59.3) 32 (69.6)

Height (cm) ,.001
Mean6SD 164.467.9 159.467.4
Median 165.1 160.0
Range 137.2–180.3 145.0–180.0

Weight (kg) .011
Mean6SD 84.0620.0 75.0616.8
Median 81.6 70.8
Range 50–147.4 52.0–122.5

BMI (kg/m2) .204
Mean6SD 30.966.3 29.565.9
Median 29.8 28.1
Range 19.8–47.3 19.8–45.5

SD, standard deviation; BMI, body mass index.
Data are n (%) unless otherwise specified.
* Comparison of U.S. and non-U.S. sites. x2 for race, ethnicity, and

smoking history; t test for age, height, weight, and BMI.
† Other: Hispanic, Hispanic indigenous, and Caribbean.
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48.8% (95% CI 40.1–57.5%) of women experienced at
least a 40% reduction; 59.1% (95% CI 50.5–67.6%)
experienced at least a 30% reduction; and 67.7%
(95% CI 59.6–75.8%) experienced at least a 22%
reduction. Collection and changes in menstrual blood
loss are presented in Table 3.

The reduction in total uterine and myoma vol-
umes over time for each participant as determined by
pretreatment and posttreatment magnetic resonance
imaging was evident at the initial 3-month follow-up
with continued decrease in volumes during the
9 months of subsequent follow-up visits. Total mean
uterine volume decreased by 15.7% (95% CI; 220.4%
to 211.0%; P,.001) at 3 months (n5119) and by

24.3% (95% CI 230.0% to 218.7%; P,.001) at 12
months (n5122). The mean myoma volume at base-
line (n5124) was 80.4684.4 cm3. At 3 months (n5114),
total mean myoma volume decreased from baseline by
39.8% (95% CI 244.1% to 235.6%; P,.001) to
50.2657.0 cm3. At 12 months (n5113), total mean
myoma volume decreased by 45.1% (95% CI 251.6%
to 238.6%; P,.001) to 44.9653.5 cm3. Total uterine
volume was also measured by preoperative and post-
operative ultrasound. Mean decreases in total uterine
volume from baseline (n5126) to 3, 6, and 12 months
were observed: by 14.9% (95% CI 219.5% to 210.4%;
P,.001) at 3 months (n5121), 20.6% (95% CI 226.1%
to 215.0%; P,.001) at 6 months (n5122), and 24.7%
(95% CI 230.4% to 219.0%; P,.001) at 12 months
(n5122).

Patient-reported outcomes showed improvement
at 3 months posttreatment with continued improve-
ment through 12 months of follow-up. Symptom
severity decreased from the mean transformed baseline
score of 61.1618.6 to 29.1618.9 at 3 months (n5124),
a change of 232.0 (95% CI 236.1 to 227.9; P,.001)
for those women with 3-month scores and continued
improving to 12 months. Health-related quality of life
improved over the mean baseline value of 37.3619.1
to 75.1622.1 at 3 months (n5124), a change of 37.7
(95% CI 33.5–42.9; P,.001) for those women with
3-month scores and continued to improve over
12 months. Improvement in Uterine Fibroid Symptom
and Quality-of-Life Questionnaire mean transformed
symptom severity and health-related quality-of-life
scores over time is presented in Figure 2.

We observed a mean increase (improvement) in
the women’s EuroQol-5D Health Status score from
baseline to 3, 6, and 12 months of follow-up. Respec-
tive mean EuroQol-5D scores and percent change
from baseline were: baseline (n5126), 71.1618.9; 3
months (n5122), 85.0612.6 (D 14.3, 95% CI
10.3–18.2; P,.001); 6 months (n5124), 84.8613.0 (D
13.7, 95% CI 10.1–17.2; P,.001); and 12 months
(n5123), 85.8614.1 (D 15.0, 95% CI 11.4–18.6,
P,.001). The results of the Overall Treatment Evalu-
ation surveys at 12 months (n5124) were as follows:
when asked, “Overall, how satisfied were you with
your uterine fibroid treatment?” 12.1% of the respond-
ents were somewhat satisfied, 21.0% were moderately
satisfied, and 61.3% were very satisfied with the treat-
ment for a total satisfaction response of 94.4%. When
asked, “In your opinion, how effective was this treat-
ment in eliminating your symptoms?,” 94.4% of the
women responded that the treatment had been some-
what (14.5%), moderately (29.8%), or very effective
(50.0%) in eliminating their symptoms. Furthermore,

Table 2. Intraoperative Findings, Outpatient
Status, and Surgical Reintervention Rate
(n5127)

Myomas Imaged by Laparoscopic Ultrasonography
Total treated 640
No./woman 5.064.4

4 (1–29)
Location*
Fundal 141 (22.2)
Miduterus 41 (6.4)
Lower uterine 112 (17.66)
Anterior 224 (35.2)
Posterior 219 (34.4)
Left 135 (21.2)
Right 148 (23.3)
Broad ligament 2 (0.3)
Missing 4
Type*
Subserosal 182 (29.3)
Intramural 332 (53.4)
Transmural 37 (5.9)
Submucosal 154 (24.8)
Missing 18

Length of procedure (incision to skin
closure, h) 2.161.0

Blood loss (mL)†

Uterine (n5106) 25.0 (0–100.0)
Total (n5116) 32.5 (5.0–150.0)

No. of outpatients‡

All sites 96.0 (120/125)
Surgical reinterventions through 12 mo§ 0.7 (1/135)

Data are n, mean6standard deviation, median (range), n (%), or %
(n/N).

* A leiomyoma may be in more than one location or be of more
than one type; thus, they total more than 640.

† Intraoperative blood loss was measured from collection after
vacuum suction.

‡ An outpatient was a woman not requiring admission to the
hospital.

§ The one reintervention (n5135) was for a participant who had
been lost to follow-up and who, we later learned, sought treat-
ment by uterine artery embolization. This patient was one of the
eight patients removed from the analysis (n5127), which had
a surgical reintervention rate of 0.0% (0/127).
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98% of the study women responded that they would
recommend the treatment to a friend with the same
health problem: 76.6% would definitely recommend
the treatment and 21.0% would probably recommend
the treatment. Median time to return to normal activ-
ities (excluding sexual activity, n5133) was 9 days
(range 2–60 days). Those study women who reported
that they were employed (n588) missed a median of 5
days (range 0–29 days) of work postprocedure. Treated
women used their own discretion for returning to work.

Device-related adverse events were reported in five
women (five of 135 [3.7%], 95% CI 1.2–8.4%): a post-
operative pelvic abscess in the posterior cul de sac,
which required rehospitalization 5 weeks after the pro-
cedure for antibiotic treatment and a posterior colpoto-
my for drainage; a 2-cm laceration of the sigmoid colon

serosa caused by the ultrasonographic probe, which was
treated prophylactically with sutures; postprocedural
vaginal bleeding treated with intravenous iron supple-
ment; severe lower abdominal pain treated with ibupro-
fen; and a mild superficial uterine serosal burn, which
was not treated and resolved without sequelae. One
participant was lost to follow-up at 6 months and not
monitored within the study; she pursued reintervention
by uterine artery embolization at approximately 10
months after radiofrequency volumetric thermal abla-
tion (one of 135 [0.7%], 95% CI ,0.1–4.1%). We con-
sidered this participant a treatment failure.

DISCUSSION

The study results confirmed the hypothesis that out-
patient, laparoscopic, ultrasound-guided radiofrequency

Table 3. Participant Collection and Alkaline Hematin Bleeding Results Through 12 Mo (n5127)

Variable Baseline 3 Mo 6 Mo 12 Mo

Women 127 (100) 118 (93) 124 (98) 124 (98)
Alkaline hematin (mL) 272.7682.3 187.86140.4 161.86101.7 166.96109.0

248 (160–500) 168 (0–1,290) 140 (0–551) 154 (0–635)
Percent change in alkaline

hematin from baseline*
231.8 (240.3 to 223.3) 240.7 (246.9 to 234.4) 238.3 (245.2 to 231.4)

P† ,.001 ,.001 ,.001
Decrease in alkaline hematin

from baseline (mL)
–87.46131.0 –110.86106.4 –103.66113.3

P‡ ,.001 ,.001 ,.001
Decrease in alkaline hematin

from baseline (mL)
–92.0 (–331 to 804) –108.5 (–383 to 174) –106.0 (–435 to 289)

P§ ,.001 ,.001 ,.001

Data are n (%), mean6standard deviation, median (range), or % (95% confidence interval) unless otherwise specified.
* Percent change from baseline51003(mean posttreatment loss–mean baseline loss)/mean baseline loss for women with alkaline hematin

measurements at baseline and posttreatment.
† t test, null hypothesis of 0% change.
‡ Paired t test, null hypothesis of no change.
§ Signed-rank test, null hypothesis of no change.
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Fig. 2. Improvement in symptom
severity and health-related quality of
life scores (Uterine Fibroid Symptom
and Quality-of-Life Questionnaire)
over time. Lower symptom severity
scores and higher health-related
quality-of-life scores indicate
improvement.
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volumetric thermal ablation of myomas was safe and
effective in reducing uterine and myoma volumes,
reducing severity of symptoms, and improving quality
of life through 12 months follow-up. The posttreatment
menstrual blood loss changes showed clinically and
statistically significant menstrual blood loss reduction in
women with heavy menstrual bleeding.

The number and variety of types of study sites—
ranging from community outpatient ambulatory surgery
centers to major urban teaching hospitals—as well as
a geographically and ethnically diverse population with
menorrhagia documented by alkaline hematin testing
provided strong external factors, which validated the
appropriateness of a heterogeneous participant profile
and minimized potential bias of any single site. The
screening process leading to enrollment was rigorous.
The evaluation of both patient-reported (Uterine
Fibroid Symptom and Quality-of-Life Questionnaire,
EuroQOL-5D, and Overall Treatment Evaluation sur-
vey) outcomes and objective data (safety data, reinter-
ventions, adverse events, uterine and leiomyoma
volumes, and menstrual bleeding by alkaline hematin)
satisfied the researchers’ need for thorough evaluation
of treatment outcomes of highly symptomatic patients.
That favorable results were obtained from 11 sites
with diverse populations and by 13 surgeons—all of
whom were new to the procedure—suggests external
validity and the potential for use by the general gyne-
cologic surgeon. Potential weaknesses of the study
were the uterine size limitation and the exclusion of
small myomas (less than 1 cm) and women with men-
strual blood loss greater than 500 mL. The effective-
ness has not been tested in women with uteri larger
than 14 weeks of gestation nor in women with men-
strual blood loss greater than 500 mL. The protocol-
specified minimum preoperative hemoglobin and
hematocrit levels of 10.0 g/dL and 30%, respectively,
required that some women be administered iron ther-
apy or blood transfusions preoperatively for anemia.
Thus, these measurements were not used as an indi-
cation of efficacy. This FDA-approved study was an
efficacy and safety trial, was designed as a single-arm
cohort, and was not randomized with a comparative
arm. Because this was a population of women who did
not desire future childbearing, this study was not de-
signed to evaluate pregnancy outcomes.

It has been recommended that the clinical man-
agement of heavy menstrual bleeding be guided by
subjective, patient-centered measures.11–13 Lukes et al
correlated the objective and subjective outcomes of
treatment with tranexamic acid (Lysteda tablets) in
patients with heavy menstrual bleeding using receiver
operator characteristic curve analysis as well as alkaline

hematin measures.11,14 They identified the minimum
change in menstrual blood loss (objectively measured
by alkaline hematin) that would be meaningful to
women who were assessed using the Menorrhagia
Impact Questionnaire, a validated patient-reported out-
come measure. The authors concluded that a reduction
in menstrual blood loss of 36 mL per cycle, or a bleed-
ing reduction of approximately 22%, was a meaningful
improvement for the majority of women. Based on the
findings reported by Lukes, 67.7% of our population
achieved a clinically meaningful reduction in menstrual
bleeding. Furthermore, patient-reported outcomes in
the present study demonstrated 94% of the study pop-
ulation was satisfied with the treatment received.

Radiofrequency volumetric thermal ablation as
described here uses laparoscopic ultrasound. The key
feature to laparoscopic ultrasound lies in the inherent
and immediate proximity of the transducer to the
target, allowing the use of higher frequencies with
significantly increased resolution.15 In addition, the
versatility and mobility of laparoscopic ultrasound
permits direct imaging from multiple directions and
angles. The short learning curve (two to three proce-
dures) required to manipulate the transducer while
interpreting image orientation and position of the
treatment probe seems within the capabilities of the
gynecologic surgeon. Laparoscopic ultrasound has
been evaluated in combination with myomectomy
because of its high sensitivity and high resolution.16,17

The Uterine Fibroid Symptom and Quality-of-
Life questionnaire has been used extensively as
a validated measure of myoma treatment outcome,
and results from the questionnaire are considered
effective measurements of outcome even when not
evaluating menstrual blood loss by alkaline hema-
tin.18–21 None of our study women experienced symp-
toms similar to postuterine artery embolization
syndrome (usually consisting of fever, abdominal
pain, nausea, vomiting, or elevated white blood cell
count, or all of these) and no women experienced
delayed cervical passage of myomas or vascular com-
promise to other organs.

Concerns exist regarding adhesion formation,
uterine integrity, and intraoperative blood loss with
techniques that require myometrial suturing.22 Radio-
frequency volumetric thermal ablation does not involve
myometrial suturing, estimated blood loss was minimal,
and surgeons were able to treat several myomas in
a single serosal puncture. The decreased serosal and
myometrial trauma and improved hemostasis associ-
ated with radiofrequency volumetric thermal ablation
could theoretically be positive factors in minimizing the
incidence of postprocedural pelvic adhesions. Ongoing
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evaluation and continued study of the safety of this
device are important in two populations: those with
larger uteri and heavier menses and those with infre-
quent complications. Despite the entry criteria that
required all women to have completed childbearing,
four women in this trial have conceived with two preg-
nancies ending in full-term births of healthy neonates,
one pregnancy progressing uneventfully at 7 months,
and one pregnancy ending in miscarriage. We are fol-
lowing all pregnancies in the study women; however,
we do not have sufficient safety data to evaluate the use
of the device in women desiring future childbearing.

A search of PubMed, PLoS, Medscape, and
ClinicalTrials.gov with search terms fibroids, myomas,
radiofrequency ablation, radiofrequency ablation
fibroids, radiofrequency ablation myomas, radiofre-
quency ablation leiomyomata; English articles; from
January 1990 to November 2012 showed that this is
the largest trial conducted to date addressing radiofre-
quency volumetric thermal ablation of uterine myo-
mas. Based on the results demonstrated in our
diverse population, radiofrequency volumetric ther-
mal ablation of uterine myomas safely achieved a high
rate of patient satisfaction, a low reintervention rate,
and significant improvements in menstrual blood loss,
symptom severity, and quality of life through 12
months of follow-up. Both patients and the health care
system share the burden of symptomatic myomas;
a technology, that is safe and effective and can be
administered by gynecologists is needed. Radiofre-
quency volumetric thermal ablation meets these needs
and therefore may play a significant role in the treat-
ment of uterine myomas.
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Radiofrequency volumetric thermal ablation of
fibroids: a prospective, clinical analysis of two
years’ outcome from the Halt trial
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Abstract

Background: Although most myomas are asymptomatic, quality of life is compromised for many women with
uterine fibroid disease. Twelve-month outcomes from the Halt Trial have been reported in the literature. Here we
analyze the clinical success of radiofrequency volumetric thermal ablation (RFVTA) of symptomatic uterine fibroids
at two years of follow up.

Methods: Prospective, multicenter, outpatient interventional clinical trial of fibroid treatment by RFVTA in 124
premenopausal women (mean age, 42.4 ± 4.4 years) with symptomatic uterine fibroids and objectively confirmed
heavy menstrual bleeding (≥160 to ≤500 mL).
Outcome measures included: subject responses to validated questionnaires, treatment-emergent adverse events,
and surgical re-intervention for fibroids at 24 months postprocedure. Continuous and categorical variables were
summarized using descriptive statistics and means and percentages. Comparisons between visits were based on
t-tests using repeated measures models. P-values < 0.05, adjusted for multiplicity, were statistically significant.

Results: One hundred twelve subjects were followed through 24 months. Change in symptom severity from
baseline was –35.7 (95% CI, –40.1 to –31.4; p<.001). Change in health-related quality of life (HRQL) was 40.9 (95% CI,
36.2 to 45.6; p < .001). HRQL subscores also improved significantly from baseline to 24 months in all categories
(concern, activities, energy/mood, control, self-consciousness, and sexual function) [p<.001]. Six patients underwent
surgical re-intervention for fibroid-related bleeding between 12 and 24 months providing a re-intervention rate of
4.8% (6/124).

Conclusion: Radiofrequency volumetric thermal ablation of myomas significantly reduces symptom severity and
improves quality of life with low surgical re-intervention through 24 months of follow up.

Trial registration: ClinicalTrials.gov: NCT00874029

Keywords: Radiofrequency ablation, Ultrasound, Laparoscopic ultrasound, Fibroid, Myoma, Quality of life
Background
Although most uterine fibroids are asymptomatic, heavy
menstrual bleeding presents as the most common com-
plaint among women who undergo myomectomy [1].
For premenopausal women, average menstrual blood
loss is 40 ± 20 mL [2] with monthly bleeding > 60 mL
possibly leading to anemia from iron deficiency as well
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reproduction in any medium, provided the or
as affecting quality of life [3]. Chudnoff et al reported ef-
ficacy, safety and re-intervention rates up to 12 months
after radiofrequency volumetric thermal ablation (RFVTA)
in 135 women, who had participated in a prospective
multicenter interventional clinical trial for the treat-
ment of uterine myomas and heavy menstrual bleeding
(≥ 160 mL to ≤ 500 mL) [ClinicalTrials.gov Identifier:
NCT00874029] [4]. The RFVTA system delivers mo-
nopolar radiofrequency energy to tissue through a dis-
posable electrosurgical handpiece; the handpiece is
attached to the control unit and is inserted percuta-
neously into the target fibroid tissue [5].
td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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The continued analysis of the subjects’ wellbeing be-
yond the initial study period of 12 months provides a
realistic assessment of the medium-term efficacy of the
RFVTA treatment. Our objectives were analyses of qua-
litative clinical outcomes, as evidenced by subject res-
ponses to validated questionnaires [6,7], as well as the
incidence of device- and/or procedure-related adverse
events and surgical re-intervention for fibroid treatment
among those subjects followed to 24 months post RFVTA
with the Acessa System (Halt Medical, Inc., Brentwood,
California USA).

Materials and methods
For this prospective, interventional clinical trial
[ClinicalTrials.gov Identifier: NCT00874029], in which
subjects served as their own controls, we recruited and
enrolled premenopausal women with ≤ 6 treatable fibroids
with no single fibroid exceeding 7 cm in any diameter;
these parameters were confirmed by transvaginal ultra-
sound. The subjects’ primary complaint was heavy cyclic
menstrual bleeding (≥ 160 mL to ≤ 500 mL), which was
confirmed by alkaline hematin analysis. For the clinical
trial, the U.S. Food and Drug Administration required
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Figure 1 Status of study subjects at 24 months post procedure.
menstrual blood loss assessment through 12 months of
follow up and suggested quality-of-life assessments there-
after. Recruitment started in February 2009 and enroll-
ment of the last patient was in February of 2011. All
subjects signed informed consent and the 11 clinical sites
in the United States (N = 9) and Latin America (N = 2)
[Appendix A] obtained local institutional review board
(IRB) or independent ethics committee (IEC) approval of
the protocol. The study continues to be conducted in ac-
cordance with the general ethical principles outlined in
the Declaration of Helsinki and applicable local or inter-
national regulations concerning the rights and welfare of
human subjects participating in medical research.
Inclusion criteria for enrolled subjects were premeno-

pausal women of at least 25 years of age, with symptom-
atic uterine fibroids imaged by transvaginal ultrasound
and magnetic resonance imaging, having a uterine size
of ≤ 14 weeks as determined by pelvic examination, a
total fibroid volume of ≤ 300 cm3, a minimum of a
three-month history of heavy menstrual bleeding within
6 months of enrollment and desiring uterine conserva-
tion . Laboratory inclusion criteria were a normal coagu-
lation profile, a normal Papanicolaou test result in the
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Table 1 Demographics characteristics of subjects entering
12 months follow up (n = 124)

Variable Statistic/Response a All sites (n = 124)

Age (years) Mean (SD) 42.4 (4.4)

Median 43

Range 31 – 52

Race White or Caucasian 58 (46.8%)

Black or African American 41 (33.1%)

Asian 2 (1.6%)

Other b 23 (18.5%)

Ethnicity Hispanic or Latino 56 (45.2%)

Not Hispanic or Latino 68 (54.8%)

Smoking History Current 25 (20.2%)

Past 21 (16.9%)

Never 78 (62.9%)

Height (cm) Mean (SD) 162.5 (8.1)

Median 162.6

Range 137.2 – 180.3

Weight (kg) Mean (SD) 80.9 (19.4)

Median 79.2

Range 49.0 – 147.4

BMI Mean (SD) 30.5 (6.2)

Median 29.2

Range 19.8 – 47.3
a SD Standard deviation.
b Other, Hispanic, hispanic indigenous, or Caribbean.
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last year, and a hemoglobin level of ≥ 10.0 g/dL at the
time of treatment. Exclusion criteria were radiologic evi-
dence by magnetic resonance imaging of adenomyosis,
pedunculated intracavitary or subserosal fibroids (pres-
ence of types I and II submucous fibroids were allowed);
history of pelvic malignancy or cervical dysplasia; prior
treatment or removal of fibroids; and women desiring
future childbearing. Any contraindications to abdominal
surgery or to anesthesia excluded enrollment. The treat-
ment was free for all study participants.
Radiofrequency volumetric thermal ablation was per-

formed with the Acessa System, which is comprised of
a dual-function radiofrequency generator, a disposable
3.4-mm handpiece with a deployable seven-needle elec-
trode array and controls for inputting data and modi-
fying generator parameters; two disposable dispersive
electrode pads, which were placed on each thigh; ex-
tension cables; and a foot pedal. A 10-mm or 12-mm
laparoscope was inserted through a 10- or 12-mm um-
bilical trocar, and laparoscopic ultrasound through a
separate 10- or 12-mm trocar (Aloka, Wallingford, CT
USA; BK Medical, Peabody, MA USA) permitted map-
ping of the uterus and identification of the location, size,
and number of all fibroids. The handpiece was inserted
percutaneously (without a trocar) and into the fibroid
using ultrasound guidance and the ablation procedure
was carried out. Details of the procedure and technology
have been presented elsewhere [4,8]. Patients were dis-
charged on the day of treatment after standard postope-
rative care with instructions to return to work and to
normal activities as they felt able and to refrain from
sexual activity for 4–6 weeks. Ibuprofen, naproxen or
celecoxib were prescribed for pain on an as-needed
basis. At each of the follow-up visits (3, 6, 12, and 24
months post procedure), subjects provided written res-
ponses to the validated Uterine Fibroid Symptom and
Quality-of-Life questionnaire (UFS-QOL) [6] and respon-
ded to general health and outcome assessments as mea-
sured by the EuroQol Health State Index, (EQ-5D) [7].
Continuous variables for the analyses performed for

this report were summarized using descriptive statistics,
whereas categorical variables were summarized in terms
of frequencies and percentages. Pairwise comparisons
between the baseline visit and the 3, 6, 12, and 24 month
follow-up visits and pairwise comparisons between each
of the follow-up visits with regard to each UFS-QOL
scale and subscale and the EQ-5D health state scale were
based on t-tests using repeated measures models, where
the scores at each visit were the dependent variables.
Because there were 10 possible pairwise comparisons be-
tween visits for each scale or subscale, p-values were ad-
justed for multiplicity using the Šidák correction; the
adjusted p-values are presented. P-values of < 0.05 were
considered statistically significant.
Results
The progression of subjects through their 24-month
visits following RFVTA is presented in Figure 1. Of the
135 women satisfying all inclusion criteria and treated at
baseline, 11 subjects had interfering circumstances unre-
lated to the procedure (pregnancy, lack of menses, and
Hashimoto’s Disease) that could have influenced bleed-
ing assessments positively or negatively. Of the 124 sub-
jects continuing past the 12-month follow up, six sought
surgical re-interventions, one subject became pregnant,
one chose Novasure ablation as diagnostic hysteroscopy
revealed no myomas, and three subjects were lost to fol-
low up or withdrew from the trial. Of the outstanding
113 Uterine Fibroid Symptom and Quality-of-Life ques-
tionnaires, the 11 sites received 112 completed question-
naires. Demographics of those 124 subjects entering the
second year of the study are presented in Table 1.
As shown in Figure 2, patient-reported symptom se-

verity decreased (improved) most readily from baseline
(61.1 ± 18.6) in the first three months of follow up.
Symptom severity scores at 3 months (29.1 ± 18.9), 6
months (28.5 ± 19.3), 12 months (26.6 ± 19.0), and 24
months (25.4 ± 20.6) were similar. The change from the
mean baseline value to that at 24 months for the 112



Figure 2 Mean transformed scores of patient-reported symptom severity and health-related quality of life (UFS-QOL).
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subjects with baseline and 24-month symptom severity
scores was –35.7 (95% CI, –40.1 to –31.4).
Health-related quality of life also improved most rea-

dily from baseline (37.3 ± 19.1) to 3 months (75.1 ± 22.1).
Successive scores were similar to the 3-month value: 6
months (77.8 ± 20.2), 12 months (79.5 ± 20.6), and 24
months (79.3 ± 21.7). The change at 24 months for the
112 subjects with baseline and 24-month HRQL scores
was 40.9 (95% CI, 36.2 to 45.6).
Patient-reported UFS-QOL subscale scores also im-

proved most readily in the first 3 months of follow up
(Figure 3). Improvement from baseline to 24 months for
each of the subscales is summarized in Table 2. Concern
showed the most improvement (Δ 45.6) and sexual func-
tion, although statistically improved, showed the least
improvement (Δ 29.2) over the study period. These chan-
ges were based on those 112 subjects who had both base-
line and 24-month scores.
Mean health state scores (EQ-5D) improved from

baseline to 3 months and then changed slightly over
time from 85.0 to 84.0 (Figure 4). There was a significant
improvement in the mean health state score between
baseline and 3 months after treatment (p < .001). Mea-
surements at subsequent intervals showed no continued
improvement, but remained statistically improved over
baseline.
There was one serious adverse event, which occurred

between 12 and 24 months and was possibly related to
the procedure. One subject became pregnant and de-
livered a healthy, full-term baby by Cesarean section.
However, during the Cesarean section, the subject lost
1400–1500 mL of blood. Approximately 48 hours later,
she experienced abdominal pain with additional blood
loss and tissue expulsion. Preliminary pathology indi-
cated degenerative fibroid tissue. The patient received
6 units of blood altogether and was discharged from the
hospital with oral iron therapy for her anemia.
Six patients (6/124, 4.8%) underwent surgical re-

intervention for fibroid-related bleeding between 12 and
24 months (Table 3): 4 hysterectomies and 2 hystero-
scopic myomectomies. Follow-up pathology revealed
multiple small fibroids with adenomyosis in four cases
(patients 1, 3, 4, and 6), and a possible polyp (patient 5).
Pathology studies were not available for Patient 2.

Discussion
The subject device (the Acessa System, Halt Medical, Inc.,
Brentwood, California USA) and the fibroid ablation



Figure 3 Mean transformed scores of patient-reported UFS-QOL subscale scores over time.
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procedure (RFVTA) were developed and refined by
Lee and others specifically for fibroids [5,9]. Despite
resolution of fibroid symptoms achieved in his early
trials using other radiofrequency ablation systems, Lee
found the characteristic bending of the needles an obstacle
to accurate and dependable fibroid ablation. The current
Acessa System and RFVTA procedure showed promise in
feasibility studies carried out in Latin America [8,10] and
proved effective and safe during the first 12 months of fol-
low up in the FDA-approved prospective interventional
clinical trial [4].
This study describes the continued benefits from 12

months [4] through 24 months of follow up; general and
Table 2 Improvements in UFS-QOL subscale scores from base

Subscale Baseline 24 months

Concern 24.7 ± 20.7 70.8 ± 28.6

Activities 37.1 ± 24.1 81.1 ± 24.2

Energy/Mood 38.1 ± 21.8 79.3 ± 22.9

Control 45.5 ± 24.9 85.8 ± 22.1

Self-consciousness 38.2 ± 28.3 82.1 ± 21.1

Sexual function 45.5 ± 29.8 74.1 ± 29.1
disease-specific quality-of-life outcomes are described.
The UFS-QOL and EQ-5D scales have been validated
and reported as appropriate for use with long-term fol-
low up of patients with symptomatic uterine fibroids
[11]. Coyne et al examined the validity, reliability and re-
sponsiveness of the UFS-QOL scale among women with
symptomatic fibroids through 12 months of follow up
after treatment and among controls (premenopausal
women without fibroids) [12]. The patients in our study
showed significant improvement in their symptom seve-
rity and health-related quality of life from baseline to 3
months post treatment. This was sustained over 2 years,
accompanied by a low rate of re-intervention (4.8%).
line to 24 months

Change in score 95% confidence interval

45.6 39.9, 51.3

41.9 37.5, 48.2

39.6 34.6, 44.6

39.1 33.4, 44.9

42.0 36.3, 47.7

29.2 22.7, 35.8



Figure 4 Mean health state (EQ-5D) scores over time.

Table 3 Surgical re-interventions (6/124, 4.8%) between 12 and 24 months post procedure
Pt Treated fibroidsa Symp severityb HRQLc Reintervention Pathology

Baseline 12 mo Baseline 12 mo

1 6 Subserosals 5.6; 4.4; 1.5;
3.6; 1.9; 3.0

53.1 28.1 46.6 89.7 Hysterectomy at 16.5 months Multiple myomas ranging from
0.4 to 4.7 cm; focally irregular
endo-myometrial junction

2 Intramurals 4.8: 4.7

1 Subserosal/Intramural 2.7

2 4 Intramurals 5.2; 1.8; 1.1; 1.8 68.8 28.1 10.3 82.8 Hysteroscopic myomectomy
by resection at 15 months

No pathology

3 3 Subserosals 5.0; 1.3; 1.9 78.1 43.8 20.7 51.7 Hysterectomy at 14 months Multiple myomas ranging from 0.6
to 3.4 cm; focal adenomyosis

1 Intramural 1.8

4 1 Intramural 2.0 62.5 28.1 10.3 60.3 Supracervical hysterectomy at
23 months

Only morcellated tissue available.
Findings: adenomyosis, leiomyomata,
proliferative endometrium1 Submucosal 2.0 1

Undefined 1.9

5 5 Intramurals 2.7; 2.7; 2.6;
8.5; 6.7

75.0 56.3 17.2 28.4 Hysteroscopic myomectomy
by resection at 16 months

Focal degenerative changes and
features suggestive of polyp

1 Undefined 3.2

6 1 Intramural 2.0 53.1 62.5 37.1 43.1 Hysterectomy at 23.5 months Adenomyosis; multiple myomas ranging
in size from 0.4 cm to 1.2 cm

1 Subserosal 2.0
a Information includes the number of each type of treated fibroid and the maximum diameter (cm) of each fibroid.
b Mean transformed symptom severity scores.
c Mean transformed health-related quality-of-life scores.
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The 3-month outcomes appear to be predictive of long-
term (≥ 2 years) results. Some patients, who did not
improve at 3 months, showed improvement at later
follow-up periods. Continued follow up to 36 months is
planned. Researchers of other fibroid treatments have
reported similar improvements in symptom severity and
quality of life but with re-intervention rates after two-to-
three years nearing 26% [10,13,14].
The introduction of new technologies in gynecology

has increased women’s options for the treatment of
benign gynecologic conditions. These include the use
of global endometrial ablation as an alternative to
hysterectomies, especially for those women with ab-
normal bleeding and adenomyosis, and the use of
uterine fibroid embolization for the treatment of fi-
broids. However, it is important to track the outcomes
of new procedures to confirm the durability of the
treatment.

Conclusions
Radiofrequency volumetric thermal ablation broadly met
the needs of the study patients. The low adverse event
and re-intervention rates through 24 months are positive
outcomes for patient wellbeing and demonstrate that the
improvement in symptoms and the increase in the pa-
tients’ quality of life are durable for at least a period
of 2 years.
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Original Article

Three-Year Outcome of the Halt Trial: A Prospective Analysis of
Radiofrequency Volumetric Thermal Ablation of Myomas

Jay M. Berman, MD*, Richard S. Guido, MD, Jos�e Gerardo Garza Leal, MD,
Rodolfo Robles Pemueller, MD, Fredrick S. Whaley, PhD, and Scott G. Chudnoff, MD, MS,
for the Halt Study Group
From the Department of Obstetrics and Gynecology, Wayne State University School of Medicine, Detroit, Michigan (Dr. Berman), Department of Obstetrics,

Gynecology and Reproductive Sciences, University of Pittsburgh Medical School, Magee-Women’s Research Institute, Pittsburgh, Pennsylvania

(Dr. Guido), Hospital Universitario Nuevo Leon, Monterrey, Mexico (Dr. Garza Leal), Hospital Universitario Esperanza, Universidad Francisco

Marroquin, Guatemala City, Guatemala (Dr. Pemueller), Innovative Analytics, Inc., Kalamazoo, Michigan (Dr. Whaley), and Department of Obstetrics and

Gynecology and Women’s Health, Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, New York (Dr. Chudnoff).

ABSTRACT StudyObjective: To analyze the clinical success of radiofrequency volumetric thermal ablation (RFVTA) at 3-year follow-up
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in terms of subject responses to validated questionnaires and surgical repeat intervention to treat myomas.
Design: Prospective follow-up of patients for 36 months after treatment in a multicenter international trial of outpatient, lapa-
roscopic ultrasound-guided RFVTA of symptomatic uterine myomas (Canadian Task Force classification II-1).
Setting: University hospitals and private surgical centers.
Patients: One hundred thirty-five premenopausal women (mean [SD] age, 42.5 [4.6] years; body mass index, 30.5 [6.1]) with
symptomatic uterine myomas and objectively confirmed heavy menstrual bleeding (R160 to %500 mL).
Interventions: Laparoscopic ultrasound-guided RFVTA.
Measurements andMain Results: One hundred four participants were followed prospectively for 36 months after treatment
of myomas via RFVTA. For 104 evaluable participants with 36-month data, change in mean (SD) symptom severity from
baseline (60.2 [18.8]) to 36 months was –32.6 (95% confidence interval, –37.5 to –27.8; p , .001). Health-related quality
of life also was improved, from the baseline value of 39.2 (19.2) to 38.6 (95% confidence interval, 33.3 to 43.9; p , .001)
at 36 months. Patient-reported Uterine Fibroid Symptom and Health-Related Quality of Life questionnaire subscores demon-
strated statistically significant improvement from baseline to 36 months in all categories (Concern, Activities, Energy/Mood,
Control, Self-consciousness, and Sexual Function) (p , .001). For the 104 participants with 36-month data, mean state of
health scores (EuroQOL-5D Health State Index) improved from a baseline value of 71.0 (19.3) to 86.2 (11.7) at 36 months.
The cumulative repeat intervention rate of 11% (14 of 135 participants) at 36 months was well below the possible 25%
maximum expected at the beginning of the trial.
Conclusion: RFVTA of uterine myomas resulted in sustained relief from myoma symptoms and continued improvement in
health-related quality of life through 36 months after ablation. The low repeat intervention data through 36 months is a positive
outcome for patient well-being. Journal of Minimally Invasive Gynecology (2014) 21, 767–774 � 2014 Published by Elsevier
Inc. on behalf of AAGL.
Keywords: Ablation; Fibroids; Laparoscopic ultrasound; Myomas; Outcomes; Radiofrequency volumetric thermal ablation
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Transcervical, intrauterine ultrasound-guided radiofrequency
ablation of uterine fibroids with the VizAblate® System:
three- and six-month endpoint results from the FAST-EU study

Marlies Bongers & Hans Brölmann & Janesh Gupta &

José Gerardo Garza-Leal & David Toub

Received: 30 July 2014 /Accepted: 13 November 2014 /Published online: 28 November 2014
# The Author(s) 2014. This article is published with open access at Springerlink.com

Abstract This was a prospective, longitudinal, multicenter,
single-arm controlled trial, using independent core laboratory
validation of MRI results, to establish the effectiveness and
confirm the safety of the VizAblate® System in the treatment
of symptomatic uterine fibroids. The VizAblate System is a
transcervical device that ablates fibroids with radiofrequency
energy, guided by a built-in intrauterine ultrasound probe.
Fifty consecutive women with symptomatic uterine fibroids
received treatment with the VizAblate System. Patients had a
minimum Menstrual Pictogram score of 120, no desire for
fertility, and met additional inclusion and exclusion criteria.
The VizAblate System was inserted transcervically and indi-
vidual fibroids were ablated with radiofrequency energy. An
integrated intrauterine ultrasound probe was used for fibroid
imaging and targeting. Anesthesia was at the discretion of

each investigator. The primary study endpoint was the per-
centage change in perfused fibroid volume, as assessed by
contrast-enhanced MRI at 3 months. Secondary endpoints,
reached at 6 months, included safety, percentage reductions
in the Menstrual Pictogram (MP) score and the Symptom
Severity Score (SSS) subscale of the Uterine Fibroid
Symptom-Quality of Life questionnaire (UFS-QOL), along
with the rate of surgical reintervention for abnormal uterine
bleeding and the mean number of days to return to normal
activity. Additional assessments included the Health-Related
Quality of Life (HRQOL) subscale of the UFS-QOL, medical
reintervention for abnormal uterine bleeding, and procedure
times. Fifty patients were treated, representing 92 fibroids.
Perfused fibroid volumes were reduced at 3 months by an
average of 68.8±27.8 % (P<0.0001; Wilcoxon signed-rank
test). At 6 months, mean MP and SSS scores decreased by
60.8±38.2 and 59.7±30.4 %, respectively; the mean HRQOL
score increased by 263±468 %. There were two serious
adverse events (overnight admissions for abdominal pain
and bradycardia, respectively) and no surgical reinterventions.
These 6-month results suggest that the VizAblate System is
safe and effective in providing relief of abnormal uterine
bleeding associated with fibroids, with appropriate safety
and a low reintervention rate.

Keywords Fibroids . Radiofrequency ablation . VizAblate .

Intrauterine sonography

Introduction

Uterine fibroids are the most prevalent benign uterine tumors
and have an age-specific cumulative incidence in the United
States that is nearly 70 % among white women and greater
than 80% among black women [1]. Despite the availability of
several alternatives to hysterectomy, over 200,000

Precis Transcervical radiofrequency ablation of uterine fibroids under
intrauterine sonographic guidance is safe and effective in ameliorating
fibroid-associated symptoms.
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Plasma Septin9 versus Fecal Immunochemical Testing for
Colorectal Cancer Screening: A Prospective Multicenter
Study
David A. Johnson1*, Robert L. Barclay2, Klaus Mergener3, Gunter Weiss4, Thomas König4, Jürgen Beck4,

Nicholas T. Potter5

1 Gastroenterology Division, Eastern VA Medical School, Norfolk, Virginia, United States of America, 2 Rockford Gastroenterology Associates, Ltd., Rockford, Illinois, United
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Abstract

Background: Screening improves outcomes related to colorectal cancer (CRC); however, suboptimal participation for
available screening tests limits the full benefits of screening. Non-invasive screening using a blood based assay may
potentially help reach the unscreened population.

Objective: To compare the performance of a new Septin9 DNA methylation based blood test with a fecal immunochemical
test (FIT) for CRC screening. Design: In this trial, fecal and blood samples were obtained from enrolled patients. To
compare test sensitivity for CRC, patients with screening identified colorectal cancer (n = 102) were enrolled and provided
samples prior to surgery. To compare test specificity patients were enrolled prospectively (n = 199) and provided samples
prior to bowel preparation for screening colonoscopy.

Measurements: Plasma and fecal samples were analyzed using the Epi proColon and OC Fit-Check tests respectively.

Results: For all samples, sensitivity for CRC detection was 73.3% (95% CI 63.9–80.9%) and 68.0% (95% CI 58.2–76.5%) for
Septin9 and FIT, respectively. Specificity of the Epi proColon test was 81.5% (95% CI 75.5–86.3%) compared with 97.4% (95%
CI 94.1–98.9%) for FIT. For paired samples, the sensitivity of the Epi proColon test (72.2% –95% CI 62.5–80.1%) was shown to
be statistically non-inferior to FIT (68.0%–95% CI 58.2–76.5%). When test results for Epi proColon and FIT were combined,
CRC detection was 88.7% at a specificity of 78.8%.

Conclusions: At a sensitivity of 72%, the Epi proColon test is non- inferior to FIT for CRC detection, although at a lower
specificity. With negative predictive values of 99.8%, both methods are identical in confirming the absence of CRC.

Trial Registration: ClinicalTrials.gov NCT01580540

Citation: Johnson DA, Barclay RL, Mergener K, Weiss G, König T, et al. (2014) Plasma Septin9 versus Fecal Immunochemical Testing for Colorectal Cancer
Screening: A Prospective Multicenter Study. PLoS ONE 9(6): e98238. doi:10.1371/journal.pone.0098238

Editor: Hiromu Suzuki, Sapporo Medical University, Japan

Received January 16, 2014; Accepted April 30, 2014; Published June 5, 2014

Copyright: � 2014 Johnson et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: The study was sponsored by Epigenomics AG (Berlin, Germany) http://www.epigenomics.com. Epigenomics provided support in the form of salaries for
authors GW, TK, JB, and designed this study which was conducted at US clinical sites through an independent clinical research organization (CRO). Results were
collated and analyzed consecutively by the sponsor following completion of testing. As per study protocol, manuscript preparation and the decision to publish
were overseen by a publication steering committee comprising of DAJ, JB, KM, NTP and RLB. Laboratory testing was performed at an independent US clinical
laboratory on all submitted specimens. Eastern VA Medical School, Rockford Gastroenterology Associates, Ltd., Digestive Health Specialists and Molecular
Pathology Laboratory Network, Inc., provided support in the form of salaries for authors DAJ, RLB, KM, NTP, respectively, but did not have any additional role in
the study design, data collection and analysis, decision to publish, or preparation of the manuscript. The specific roles of these authors are articulated in the
‘author contributions’ section.

Competing Interests: The authors have read the journal’s policy and have the following conflicts: David A. Johnson MD: NConsultant/clinical investigator-
Epigenomics. NAdvisory Board Given Imaging, CRH Medical, Abbivie, Jansen/Centacor, Takeda, AstraZeneca, Phizer, Medivo NClinical investigator – EXACT Sciences.
Klaus Mergener, MD, PhD, MBA: NClinical investigator - Epigenomics NClinical investigator - GI View Ltd NClinical investigator - CapsoVision NConsultant/clinical
investigator - Intromedic NConsultant, Olympus America NAdvisory Board - Colon Prep Center NAdvisory Board – angelMD. Robert Barclay, MD: NClinical investigator
- Epigenomics. Gunter Weiss: NEpigenomics employee. Thomas König: NEpigenomics employee. Jürgen Beck: NEpigenomics employee at the time of the study.
Nicholas Potter, PhD: NMedical Advisory Board – Epigenomics NClinical investigator- Epigenomics. This does not alter the authors’ adherence to all the PLOS ONE
policies on sharing data and materials.

* E-mail: dajevms@aol.com

Introduction

Colorectal cancer (CRC) remains a highly prevalent disease,

with an estimated 143,000 new cases and 50,000 deaths

anticipated in the United States in 2013 [1]. Early detection of

CRC through screening of asymptomatic individuals decreases the

mortality from CRC [2,3], and CRC patients detected by

screening generally have earlier stage cancer and a better

prognosis [4]. Data from the American Cancer Society indicates

PLOS ONE | www.plosone.org 1 June 2014 | Volume 9 | Issue 6 | e98238
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that the 5 year survival rate for early stage CRC is .90%, and as

high as 72% for Stage III cases [5]. Despite the good prognosis

and the widespread availability of multiple options for CRC

screening participation in screening programs remains suboptimal.

Estimates suggest that over one third of adults in the US have not

been screened for this disease [6,7]. In fact, comparing the 2010

and 2012 statistics indicates that participation rates for CRC

screening have leveled off at approximately 65%, indicating that

reaching the goal of 80% set by the Centers For Disease Control

may be difficult [7].

Providing a choice of tests was shown to positively impact

participation in CRC screening [8]. However, currently available

tests have limitations (e.g. fecal sampling, bowel preparation,

procedural risks) that present significant hurdles to participation

[9]. Blood based screening is routine and well accepted for many

health conditions, and its availability for CRC screening could

significantly increase participation rates. Methylated Septin9 DNA

in plasma is the first biomarker developed and validated for this

objective [10].

The SEPT9 gene encodes Septin-9, a member of the conserved

septin family of GTP-binding proteins that function in key

processes including vesicle trafficking, apoptosis, cytoskeletal

remodeling and cell division [11]. The Septin-9 protein also acts

as a tumor suppressor, regulating orderly and controlled cell

growth. Alterations in the activity/expression of the SEPT9 gene

have been associated with a number of cancers including breast,

ovarian, prostate and colon [12–15]. The altered gene expression

may also enhance cancer-related events including cell division, cell

movement and angiogenesis [12]. The SEPT9 gene has a complex

promoter structure, and the specific sequence for which differen-

tial methylation is reported in CRC occurs in the gamma1

promoter region that is transcribed as part of the SEPT9_v2

transcript [16–18]. The methylation status of this sequence has

been shown to discriminate CRC tissue from normal mucosa [17–

19].

The clinical performance of the Septin9 marker has been

validated in multiple studies with more than 5000 subjects. In

these studies, sensitivity ranged from 69% to 95% and specificity

ranged from 85% to 95% [10,20–24]. In a prospective trial

(PRESEPT NCT00696345) using a CE-marked kit for methylated

Septin9 detection, 50.9% of cancers were detected at 91.5%

specificity based on a two replicate PCR test. In an ad-hoc analysis

using a triplicate PCR, 34 of 51 cancers (66.7%) were detected.

Standardized against US population data, this yielded a clinical

sensitivity of 64% at 88.4% specificity [24]. The Septin9 marker

was developed into the Epi proColon test and evaluated in a case-

control setting where the cancer sensitivity was 95% at a specificity

of 85% [25]. In a prospective trial, cancer sensitivity was 68% at a

specificity of 79% (unpublished data). The reference standard was

colonoscopy and did not include comparisons to other approved

modalities. Fecal occult blood tests (gFOBT/iFOBT) are currently

the only non-invasive tests recommended under all US screening

guidelines and are an important comparator for the performance

of the test.

With this report, using colonoscopy as the reference standard,

we compared the performance for CRC detection of Epi

proColon and the immunochemical fecal occult blood test (OC

FIT-CHEK Polymedco; Cortland Manor NY).

Methods

The protocol for this trial and supporting TREND checklist are

available as supporting information; see Checklist S1 and Protocol

S1.

Patient Samples
Institutional approval for 61 sites in the United States was

granted by Western IRB (WIRB). Local approval was also granted

at Middlesex Hospital IRB, Biomedical Research Alliance of New

York (BRANY) IRB, Dean Foundation IRB, Beaumont Hospitals

IRB/HIC, The Mary Imogene Bassett IRB and HCA Midwest

Figure 1. The number of enrolled subjects by class, and the number of blood and stool samples evaluated in the study.
doi:10.1371/journal.pone.0098238.g001

Plasma Septin9 vs Fecal Immunochemical Testing
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Health System IRB. Written informed consent was obtained from

all study subjects prior to enrollment. The first subject was enrolled

on March 30th, 2012 and the final procedure was completed on

November 26th, 2012. The trial was registered in clinicaltrials.gov

on April 17th, 2012 (NCT01580540). Although this was after first

enrollment due to an oversight on the part of the sponsor, it was

within the required 21 days. The authors confirm that all ongoing

and related trials for this drug/intervention are registered.

Eligible subjects were recruited from individuals scheduled to

undergo screening colonoscopy or from patients who had been

diagnosed with CRC through screening colonoscopy. All colo-

noscopies were performed by board certified gastroenterologists.

Although the quality of the colonoscopies performed in this trial

was not tracked in a detailed fashion, adequacy of bowel

preparation and completion of the colonoscopy (visualization of

the cecum) were required per study protocol. The observed rate of

39% for small polyps and 13% for advanced adenomas in the

prospective arm of the trial supports the high quality of the

colonoscopies performed in the study.

Individuals aged 50–84 years were enrolled in the study.

Exclusion criteria included a previous history of CRC or previous

colonoscopy resulting in recommendation for repeat colonoscopy

at an interval less than ten years (high risk population);

neoadjuvant treatment; familial history of CRC; history of

inflammatory disease; acute or chronic gastritis; current diagnosis

of cancer other than CRC; overt rectal bleeding or bleeding

hemorrhoids; known infection with HIV, HBV or HCV; and

receiving intravenous fluid at the time of the sample collection.

Subjects with a curative biopsy during screening colonoscopy were

also not included.

Information collected comprised age, gender, height, weight,

and ethnicity; diagnostic information related to pathological

confirmation and staging of CRC for the screening identified

CRC cases; and the number, size, and location of polyps for the

prospective screening subjects. Information on date and time of

blood draw, centrifugation, and plasma handling was collected

and the date of stool sample collection and FIT testing.

Based on the results of a complete colonoscopy (defined as

having adequate bowel prep and reaching the cecum) non-CRC

subjects were classified as follows : Small Polyps (SP) - subjects had

a polyp(s) ,10mm in size having no evidence of high grade

dysplasia and no villous component; Advanced Adenoma (AA) –

subjects had a large adenoma(s) ($10 mm) and/or had lesions(s)

with a villous component, and/or had lesion(s) with high grade

dysplasia; No Evidence of Disease (NED) - subjects had no

evidence of CRC, high grade dysplasia, advanced adenomas or

small polyps.

Study Design
This prospective multicenter study was designed to collect

matched blood and stool specimens from screening guideline-

eligible subjects. The primary objective was to compare the clinical

performance in terms of test positivity of the investigational use

only (IUO) Epi proColon test to the OC FIT-CHEK test. The

study population was enriched by enrolling subjects with screen-

detected CRC or high suspicion of CRC for the sensitivity

comparison (Group A). Prospectively collected screening subjects

provided a sufficient sample size to perform a specificity

comparison (Group B).

Specimen Processing
Blood samples were obtained from each subject, processed and

aliquoted according to the instructions for use for the Epi

proColon test. The test kits were produced under Good
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Manufacturing Practice (GMP) and met specified performance

criteria. The plasma aliquots were shipped frozen to a central

repository and archived at 280uC for later testing. Stool samples

were collected at home by the subjects with provided kits following

the manufacturers’ instructions; samples were shipped directly to

the testing laboratory. Group A subjects were required to have had

a colonoscopy within 6 months, and provided blood and stool

samples a minimum of 10 days following colonoscopy, but prior to

resection surgery. Group B subjects provided blood and stool

samples prior to bowel preparation for their screening colonosco-

py.

The FIT testing was performed for the OC-FIT CHEK samples

using an OC-Auto analyzer (Polymedco; Cortland Manor NY)

which has a 100 ng/mL hemoglobin cut-off for test positivity.

Plasma samples were batched, de-identified, and shipped to the

laboratory for testing with the Epi proColon test kit. Data were

compiled at the laboratory and the final data set was forwarded to

the trial sponsor for analysis following data lock. The data were

analyzed internally and corroborated by an external statistics

group.

Statistical Analysis
Sensitivity and specificity estimates and standard 95% confi-

dence intervals (score method) were calculated for all samples

tested with either Epi proColon or FIT, regardless of whether

there was a valid comparator result. The impact of demographic

variables on test performance was analyzed using likelihood ratio

tests and significance was determined at P,0.05.

Comparison of performance of Epi proColon and FIT test was

based on confidence intervals for paired data for differences of

sensitivity and specificity between the two test methods. These

measures were used to evaluate non-inferiority of Epi proColon as

compared with OC-FIT CHECK. Non-inferiority margins were

set to 10% for CRC sensitivity and 20% for specificity.

Sample size (n = 100) for sensitivity estimation was set based on

a power calculation that ranged from 70% to 90% depending on

the degree of overlap (concordance) between positive calls for both

tests in CRC subjects. Test performance of Epi proColon was

considered non-inferior to FIT in CRC subjects if the two sided

95% confidence interval for the difference of sensitivities of FIT

and Epi proColon was strictly below the non-inferiority margin of

10%.

Sample size (n = 200) for specificity estimation was set based on

a power calculation of .90% depending on the degree of overlap

(concordance) between negative calls for both tests in non-CRC

subjects. The Epi proColon test was considered non-inferior to

FIT in non-CRC subjects if the two sided 95% confidence interval

for the difference of specificities of FIT and Epi proColon was

strictly below the non-inferiority margin of 20%.

Results

Of 337 subjects enrolled in the study, 36 were excluded due to

failure to meet inclusion/exclusion criteria (Figure 1). Of the 102

Group A subjects, 3 were reclassified as AA based on pathology

review and 99 subjects had a confirmed diagnosis of CRC. Of the

199 subjects enrolled in Group B, 2 were diagnosed with CRC, 26

were classified as AA, 77 as SP and 94 as NED. In aggregate, there

were 101 CRC subjects and 200 non-CRC subjects of which 29

subjects were classified as AA, 77 as SP and 94 as NED.

Demographic data are outlined in Table 1. For the 301 subjects,

301 plasma samples and 290 stool samples were evaluable

(Figure 1).

The Epi proColon and OC FIT-CHEK sensitivity for CRC

were calculated for all measured samples and for paired samples

with data for both tests (Table 2). FIT detected 66/97 CRCs or

68.0% (95% CI 58.2–76.5%), and Epi proColon detected 74/101

CRCs or 73.3% (95% CI 63.9–80.9%). For subjects with paired

results, FIT detection was identical, and Epi proColon detected

70/97 CRCs or 72.2% (Table 2). Specificity was estimated for all

non CRC subjects combined, regardless of classification (AA, SP

or NED). The positive rate for FIT was 5/193 (specificity 97.4%

(95% CI 94.1–98.9%)) and for Epi proColon was 37/200 (81.5%

(95% CI 75.5–86.3%)) (Table 2). Specificity for samples with

paired tests was 80.8% and 97.4% for Epi proColon and FIT

respectively (Table 2).

For paired samples, Epi proColon had 4.25% higher sensitivity

and the 95% confidence interval for the difference of OC FIT-

CHEK minus Epi proColon (216.2%; 8.1%) was below the pre-

set non-inferiority margin of 10%, indicating that Epi proColon

sensitivity was statistically non-inferior to FIT. For specificity the

difference between tests was 16.6% in favor of FIT, with a 95%

confidence limit (10.6%; 22.9%) indicating a significantly lower

specificity of Epi proColon. With respect to the pre-set non-

inferiority margin of 20%, statistical non-inferiority for specificity

was not met.

Diagnostic likelihood ratios (DLRs) provide another means of

comparing FIT and Epi proColon results [26]. The positive DLRs

estimated in this study for Epi proColon and FIT were 4.0 and

26.3, respectively, driven by the difference in observed positives in

non-CRC samples. The estimated negative DLRs for both test

methods were identical (0.33). Since there is a strict mathematical

relationship between DLRs and predictive values, the estimated

negative predictive value for both test methods was identical

Table 2. Sensitivity and specificity for all valid FIT and Epi proColon results and for paired results.

OC FIT-CHEK n = 290 95% CI

Sensitivity 68.0% (66/97) 58.2% 76.5%

Specificity 97.4% (5/193) 94.1% 98.9%

Epi proColon n = 290 (paired samples)

Sensitivity 72.2% (70/97) 62.5% 80.1%

Specificity 80.8% (37/193) 74.7% 85.8%

Epi proColon n = 301 (all samples)

Sensitivity 73.3% (74/101) 63.9% 80.9%

Specificity 81.5% (37/200) 75.5% 86.3%

doi:10.1371/journal.pone.0098238.t002
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(99.8%). The estimated positive predictive values were 2.7% and

15.6% for Epi proColon and FIT (using 0.7% for CRC

prevalence). There was overlap in the CRC subjects detected by

Epi proColon and OC FIT-CHEK with 50/97 cancers detected

by both tests. An additional 20 cancers were detected by Epi

proColon that were not detected with FIT, and 16 cancers by OC

FIT-CHEK that were not detected by Epi proColon (Table 3).

The combined sensitivity in the cohort is 88.7% (86/97). The

combined detection for non CRC samples was 21.2% (41/193) for

a specificity of 78.8%. Comparison of the degree of overlap in

detection of advanced adenomas was not informative as a result of

the low OC FIT-CHEK detection rate (Table S7 in File S1).

When comparing test performance in early stage cancer (0, I, II)

[27] there was no significant difference (Mc Nemar test, p-value

= 1), with Epi proColon detecting 34/48 (70.8%) of subjects

compared with 33/48 (68.8%) detection with OC FIT-CHEK

(Table 4). Although there were differences in point estimate for

stage III and for stage IV observed, these differences were also not

significant (Mc Nemar test, p-values = 0.29 and 0.14, respectively).

Analysis of test performance based on tumor location (left or right

colon) showed no difference for either test, with an observed

73.1% (left) vs 75% (right) for Epi proColon (n = 88) and 70.6%

(left) vs 69.4% (right) for OC FIT-CHEK (n = 87).

Data for test positivity based on the demographic variables of

age, gender and ethnicity are provided in the supporting

information supplement (Tables S1– S6 in File S1. We observed

some variation in the positive detected fraction for non-CRC

subjects based on age, with the highest fraction for subjects in the

60–69 class. Similarly, we observed variation in performance for

both tests amongst ethnic groups. However, the likelihood ratio

analysis (Table 5) did not show significant effects based on age,

gender and ethnicity (all p-values .0.05). Furthermore, there was

no significant effect of factors related to co-morbidities, medication

or life style (BMI, smoking, alcohol consumption, physical activity)

for either test.

Discussion

This prospective, multi-center study compared a novel molec-

ular-based blood test for methylated Septin9 with a conventional

FIT for CRC screening. The study was designed and powered to

assess the primary endpoint of whether the Epi proColon test was

statistically non-inferior to a stool test (OC FIT-CHECK). The

study was enriched for CRC subjects and therefore, the head-to-

head comparison was not in a pure screening population.

However, to obtain CRC subjects closely representative of the

screening population, a key enrollment requirement for Group A

was that they were identified by screening colonoscopy. This

implies that these subjects were of average risk when they

presented for CRC screening.

The blood-based test was statistically non-inferior to FIT for the

detection of CRC and the observed sensitivities of 73% for

methylated Septin9 DNA and 68% for FIT are comparable to

measurements for these assays when assessed individually in

previous studies [19,21,28]. Furthermore, there were no relevant

differences in tumor detection with respect to tumor location, age

or gender, confirming a previous publication showing similar

proximal and distal detection with the Epi proColon test [23].

There were no major ethnic differences in tumor detection rates

with the exception of the Hispanic subjects (n = 17) where FIT had

an unexpectedly low detection rate (47%).

The observed specificity for FIT and Epi proColon were 98%

and 82% respectively. While the FIT performance was on the

upper threshold of reported specificity [28] the Epi proColon
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result was lower than previously reported in a prospective study of

a previous version of the test [24], but was similar to that observed

in the pivotal trial for the Epi proColon test (unpublished data).

The apparent reduction in specificity was confirmed to be true

detection of methylated Septin9, reflecting the presence of trace

amounts of the target. Thus, we speculate that the increased

positivity may be attributed to improved DNA recovery, and PCR

sensitivity.

Further analysis of the FIT data, for example by adjusting the

hemoglobin threshold, was not done, since the objective was to

compare the tests as they would be used in the clinical setting.

There was no significant impact of age, gender or ethnicity on

specificity. Neither test showed any relevant detection of advanced

adenomas or small polyps in this study. While the study was

powered to compare performance of the two tests in non-CRC

subjects, it was not designed to provide results for the full spectrum

of screening eligible patients, which would require large popula-

tion based studies.

Given that the NPV estimate for the Septin9 test and FIT were

essentially identical (99.8%), a negative test result provides similar

information on the absence of CRC. On this basis, a negative

finding for both tests indicates a very low likelihood of having the

disease. Among patients with a positive Septin9 test, the

proportion with CRC is increased compared with the untested

population. However, the difference in PPV for Septin9 (2.7%)

compared with FIT (15.6%), indicates a more effective enrichment

of CRC cases in FIT positives. Regardless, it needs to be noted

that because of the low prevalence of CRC in general (estimated at

Table 4. Valid Epi proColon and FIT results for subjects with CRC.

CRC Epi proColon Sensitivity FIT Sensitivity

Epi proColon FIT

(95% CI) (95%CI)

Stage 0 2/2 100% 0/2 0%

(34.2–100%) (0–65.8%)

Stage I 16/26 61.5% 17/26 65.4%

(42.5–77.6%) (46.2–80.6%)

Stage II 16/20 80.0% 16/20 80.0%

(58.4–91.9%) (58.4–91.9%)

Stage III 15/23 65.2% 19/23 82.6%

(44.9–81.2%) (62.9–93.0%)

Stage IV 12/13 92.3% 7/12 58.3%

(66.7–99.6%) (32.0–80.7%)

Unknown 13/17 76.5% 7/14 50.0%

(52.7–90.4%) (26.8–73.2%)

Total 74/101 73.3% 66/97 68.0%

(63.9–80.9%) (58.2–76.5%)

Sensitivity calculation for all CRC samples.
doi:10.1371/journal.pone.0098238.t004

Table 5. Analysis of the role of demographic variables on test performance.

Variable Test Patient Class P-value

Epi proColon CRC 0.649

Age OC FIT-CHEK CRC 0.575

Epi proColon Non-CRC 0.200

OC FIT-CHEK Non-CRC 0.125

Epi proColon CRC 0.390

Gender OC FIT-CHEK CRC 0.604

Epi proColon Non-CRC 0.582

OC FIT-CHEK Non-CRC 0.610

Epi proColon CRC 0.571

Ethnicity OC FIT-CHEK CRC 0.174

Epi proColon Non-CRC 0.696

OC FIT-CHEK Non-CRC 0.217

Demographic variables were categorized as indicated and compared using the likelihood ratio test where P-values ,0.05 are considered significant.
doi:10.1371/journal.pone.0098238.t005
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0.7%), the PPV for any CRC screening test is relatively low. For

example, even with the exceptional specificity of 97.4% of the FIT

test in this study, the PPV was only 15.6%.

Given the non-inferior CRC detection, though at a lower

specificity, will the Septin9 blood test be useful for CRC screening?

Since the five year survival rate is high for early stage CRC,

remaining above 70% even for Stage III, the detection of CRC by

screening is medically beneficial. Assuming that the availability of

a blood test will increase participation in CRC screening

programs, a 70% detection rate with the Septin9 test would

significantly reduce mortality due to CRC, as was observed in

trials demonstrating changes in mortality, incidence and stage

shifting based on gFOBT [29,30]. A similar benefit has been seen

in the use of the PAP smear for cervical cancer screening, where,

despite sensitivities of only 50%, the test has drastically lowered the

incidence and mortality of this disease [31].

However, the 81.5% specificity of the Septin9 test is a potential

concern, since at this rate, the blood test will result in more

referrals to colonoscopy compared with FIT. In fact, based on the

PPV (2.7%), one cancer will be detected for thirty seven

colonoscopies performed, compared with one cancer per one

hundred forty three colonoscopies in the population that does not

receive the Septin9 test. However, it is also worth noting, that

more than one third of subjects with a ‘false positive’ test will have

polyps upon subsequent colonoscopy. While colonoscopy is not

without risks [32], and while the use of Epi proColon testing,

compared to FIT, is expected to result in additional colonoscopies,

colonoscopy represents a currently recommended and widely used

screening methodology and therefore, Epi proColon would not

increase the risk above the standard of care.

For CRC screening, models show that compared with no

screening, any of several common strategies (such as yearly

FOBT/FIT, periodic colonoscopy, or sigmoidoscopy combined

with fecal occult blood testing) reduce CRC mortality by roughly

similar magnitudes if screening is adhered to over time [33,34].

Accordingly, CRC screening guidelines include several acceptable

strategies [35,36]. It has also been reported that offering a choice

of tests improves participation [8] and for FIT, that offering a one

sample test improves participation over multi-sample tests [37]. In

a similar manner, the addition of a blood based test choice may

further improve adherence to screening, and potentially urther

improve screening outcomes.

Since the objective of this study was a direct comparison of test

performance between Epi proColon and FIT, we did not compare

patient compliance or assess patient preferences. These parameters

will ultimately be major drivers of test acceptance. It is clear that

blood-based testing for CRC could have advantages of conve-

nience, safety and patient acceptability compared with existing

tests. Reports from patient focus groups [38] and a national

telephone survey performed by the Colon Cancer Alliance [39]

indicate that many people who currently avoid screening would be

willing to take a simple blood test. This new test may help to

overcome the barriers that have been reported to keep patients

from participating in screening programs [40,41]. Finally, this

study was not designed to address the cost-effectiveness of Epi

proColon relative to other screening strategies. Going forward,

such analyses are needed to further clarify the potential value of

this test for CRC screening.

Conclusion

The results of this prospective multicenter study support the use

of the Epi proColon blood test for CRC screening. The study

clearly demonstrates that Epi proColon has similar performance

for cancer detection as OC FIT-CHEK, a state-of-the-art FIT test.

Based on a comparison of the negative diagnostic likelihood ratios,

both tests have similar performance in ruling out cancer in patients

with negative test results. The Septin9 test did have a higher

positivity for subjects who were negative for CRC, and would

result in an increased number of follow-up colonoscopies.

However, colonoscopy is a standard of care for CRC screening.

The availability of non-invasive screening options, including the

Septin9 test based on a simple blood draw, has the potential to

increase screening rates and identify additional cancer cases at an

early and curable stage.
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Abstract
Background and Aim: Screening and early detection reduces mortality due to colorectal
cancer (CRC). Methylated Septin 9 (SEPT9) is a new blood-based biomarker for CRC. We
evaluated the performance of the second-generation SEPT9 assay for the detection of
colorectal neoplasm, and compared it with fecal immunochemical test (FIT).
Methods: A total of 135 patients with CRC, 169 with adenomatous polyps, 81 with
hyperplastic polyps, and 91 healthy controls were included. The clinical status of all
subjects was verified by colonoscopy. In all patients, peripheral blood samples were taken
for SEPT9 testing using Epi proColon 2.0 test. For 177 patients, both SEPT9 and FIT were
performed.
Results: The sensitivity and specificity of SEPT9 for CRC were 74.8% (95% confidence
interval [CI]: 67.0–81.6%) and 87.4% (vs non-CRC, 95% CI: 83.5–90.6%), respectively.
SEPT9 was positive in 66.7% of stage I, 82.6% of stage II, 84.1% of stage III, and 100%
of stage IV CRCs. The sensitivity of SEPT9 for advanced adenomas was 27.4% (95% CI:
18.7–37.6%). The sensitivity and specificity of FIT for CRC was 58.0% (95% CI: 46.1–
69.2%) and 82.4% (95% CI: 74.4–88.7%), respectively. SEPT9 showed better performance
in CRC detection than FIT, but similar among advanced adenomas.
Conclusions: With improved performance characteristics in detecting CRC, the second-
generation SEPT9 assay could play an important role in CRC screening and early detection.

Introduction
The incidence of colorectal cancer (CRC) has increased rapidly in
China and continues to be a major public health threat around the
world. There is sufficient evidence to support the notion that
screening and early detection reduce mortality due to CRC. Fecal
occult blood tests (FOBT), especially the guaiac-based test
(gFOBT), are the most widely used CRC screening methods.
However, the sensitivity of gFOBT is low (35–64% for CRC).1,2

Although the human hemoglobin-specific fecal immunochemical
test (FIT) improves the sensitivity (65–81% for CRC),2,3 the detec-
tion of colorectal neoplasms by FOBT is limited by the fact that
some neoplasms may not bleed.4

Recently, a new blood-based test, the methylated Septin 9
(SEPT9) assay, was developed. SEPT9 gene is differentially meth-
ylated in CRC tissues.5 Methylated SEPT9 is released from tumor
cells into the bloodstream, and can be detected in blood plasma.6

Several case–control studies demonstrated an overall CRC detec-
tion rate of around 65%, with a false positive rate of approximately
10%.7–9 However, these studies used the earlier versions of the
SEPT9 detection kit (Epi proColon 1.0; Epigenomics AG, Berlin,

Germany) and were performed in western countries. While a modi-
fied next generation protocol may improve the performance of
SEPT9 in CRC detection, there are few reports about the commer-
cially available kits. Thus, in the current study, we evaluated the
efficacy of the second-generation commercially available SEPT9
assay (Epi proColon 2.0; Epigenomics AG, Berlin, Germany) in a
Chinese population, and compared the performance of SEPT9 with
FIT.

Methods

Patients. The study was approved by the Beijing Military
General Hospital Ethics Committee, and informed consent was
obtained from each subject. Based on the primary objective, to
estimate sensitivity and specificity of SEPT9 for CRC, and the
results of previous studies,7–9 the planned distribution for the
selected subjects was 100 CRC, 150 adenomas, and 150 non-
neoplasm (including hyperplastic polyps and healthy controls).
Between March 2013 and April 2014, peripheral blood samples
were taken from 6298 patients seen in the Beijing Military General
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Paravalvular leak (PVL) is an uncommon yet serious complication associated with the implantation of mechanical or
bioprosthetic surgical valves and more recently recognized with transcatheter aortic valves implantation (TAVI). A significant
number of patients will present with symptoms of congestive heart failure or haemolytic anaemia due to PVL and need further
surgical or percutaneous treatment. Until recently, surgery has been the only available therapy for the treatment of clinically
significant PVLs despite the significant morbidity and mortality associated with re-operation. Percutaneous treatment of PVLs
has emerged as a safe and less invasive alternative, with low complication rates and high technical and clinical success rates.
However, it is a complex procedure, which needs to be performed by an experienced team of interventional cardiologists and
echocardiographers. This review discusses the current understanding of PVLs, including the utility of imaging techniques in PVL
diagnosis and treatment, and the principles, outcomes and complications of transcatheter therapy of PVLs. (J Interven Cardiol
2016;29:382–392)

Introduction

Paravalvular leak (PVL) is an uncommon yet serious
complications associated with the implantation of
mechanical or bioprosthetic surgical valves and more
recently recognized with transcatheter aortic valves
implantation (TAVI).1,2

PVLs with trivial or mild regurgitation are present
at hospital discharge in up to 17.6% and 22.6% of

surgical aortic and mitral valve replacement, respec-
tively.3 Identified risk factors for PVL after surgical
valve replacement include extensive calcification of
the annulus, presence of endocarditis, large atria, renal
insufficiency and older age.4 In patients undergoing
TAVI, risk factors include annular calcification and
incorrect pre-procedural valve sizing.2,5 With mild or
moderate PVLs, patients are usually asymptomatic.6

However, patients with severe PVLs often have
symptoms of heart failure (HF) or haemolytic anaemia
(HA) and should be treated invasively.6 Probably in
patients with moderate PVLs and refractory HF or HA
might also be reasonable to close the PVL. Clinically
significant PVLs that warrant repair occur in 1–4% of
patients with prosthetic valves.7

Until recently, surgery has been the only available
therapy for the treatment of clinically significant
PVLs. However, re-operation is associated with
significant morbidity and mortality.8 They have been
reported hospital mortality rates of 12.6%, 14.9% and
37% after the first, second and third or subsequent re-
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Section 7.0  

Previously Discussed Items 



Rehabilitative and Habilitative Therapies 
 

1 

 

Issue:  
GUIDELINE NOTE 6, REHABILITATIVE AND HABILITATIVE THERAPIES was modified several times 
in the past year, to bring the guideline in line with federal rules.  One of the modifications 
approved in October, 2016 was to separate rehabilitative and habilitative services, giving them 
separate numberical limits.  This is to comply with a federal rule regarding coverage of 
habilitative services.  The CCO medical directors have requested that the federal definition of 
habilitative be added to the guideline to help clarify it.  

1) Excerpts from federal rule regarding habilitative services are shown below: 
a. Separate coverage limits must also be established for rehabilitative and 

habilitative services and devices (see 45 CFR 156.115(a)(5)(iii)) for plan years 
beginning on or after January 1, 2017. A combined limit that cannot be exceeded 
based on medical necessity is not permissible. States will need to assess any 
existing limits on this coverage to determine if an amendment to the ABP SPA is 
required. 

b. Text of 45 CFR 156.115(a)(5)(iii) 
i. (iii) For plan years beginning on or after January 1, 2017, do not impose 

combined limits on habilitative and rehabilitative services and devices. 
c. Federal definition of habilitative services: 

i. 45 CFR 156.115 
1. (5) With respect to habilitative services and devices -  
2. (i) Cover health care services and devices that help a person keep, 

learn, or improve skills and functioning for daily living (habilitative 
services). Examples include therapy for a child who is not walking 
or talking at the expected age. These services may include 
physical and occupational therapy, speech-language pathology 
and other services for people with disabilities in a variety of 
inpatient and/or outpatient settings;  

 
  

https://www.law.cornell.edu/definitions/index.php?width=840&height=800&iframe=true&def_id=4e4629d7193b53d78bbba482fc99a597&term_occur=1&term_src=Title:45:Subtitle:A:Subchapter:B:Part:156:Subpart:B:156.115
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HERC staff recommendation: 
1) Option 1: make no changes 

a. Federal definition will still exist; any changes or clarifications to this definition 
will not require any changes to GN6 

2) Option 2: Modify GN6 as shown below 
a. Adds federal definition of habilitative services; will require updates if definition is 

clarified or changed 
 
GUIDELINE NOTE 6, REHABILITATIVE AND HABILITATIVE THERAPIES 

Lines 34,50,61,72,75,76,78,85,95,96,135,136,140,154,157,164,182,187,188,200,201,205,
206,212,259,261,276,290,292,297,305,306,314,322,346,350,351,353,360,361,364,366,381,
382,392,406,407,413,421,423,427,428,436,447,459,467,470,471,482,490,501,512,532,558,
561,574,592,611,666  

 
The quantitative limits in this guideline note do not apply to mental health or substance abuse 
conditions. 
 
A total of 30 visits per year of rehabilitative therapy and a total of 30 visits per year of 
habilitative therapy (physical, occupational and speech therapy) are included on these lines 
when medically appropriate. Additional visits, not to exceed 30 visits per year of rehabilitative 
therapy and 30 visits per year of habilitative therapy, may be authorized in cases of a new acute 
injury, surgery, or other significant change in functional status.  Children under age 21 may have 
additional visits authorized beyond these limits if medically appropriate.  Habilitative services 
are defined as health care services and devices that help a person keep, learn, or improve skills 
and functioning for daily living. Examples include therapy for a child who is not walking or 
talking at the expected age. These services may include physical and occupational therapy, 
speech-language pathology and other services for people with disabilities in a variety of 
inpatient and/or outpatient settings. 
 
Physical, occupational and speech therapy are only included on these lines when the following 
criteria are met: 

1. therapy is provided by a licensed physical therapist, occupational therapist, speech 
language pathologist, physician, or other practitioner licensed to provide the therapy,  

2. there is objective, measurable documentation of clinically significant progress toward 
the therapy plan of care goals and objectives, 

3. the therapy plan of care requires the skills of a medical provider, and  
4. the client and/or caregiver cannot be taught to carry out the therapy regimen 

independently. 
 
No limits apply while in a skilled nursing facility for the primary purpose of rehabilitation, an 
inpatient hospital or an inpatient rehabilitation unit. 
 
Spinal cord injuries, traumatic brain injuries, or cerebral vascular accidents are not subject to 
the visit limitations during the first year after an acute injury. 



Back Surgery Guidelines 
 

1 
 

 
Questions:  

1) How should the back surgical guideline be modified? 
 
Question source: HERC staff, OHSU Neurosurgery and Orthopedic Surgery, CCO Medical Directors, HSD 
 
Issue: There are multiple concerns and questions about the back surgery guideline that went into effect 
July 1, 2016.  These concerns were discussed at the October, 2016 VBBS meeting, with feedback from 
the commissioners and from Dr. Jason Cheng, OHSU Neurosurgery.  
 
During the October VBBs discussion, several issues were agreed upon 

1) Spinal fusion should be covered with spinal decompression surgery for cervical spinal stenosis 
2) Spondylolisthesis should have fusion surgery covered.  In order to meet the current GN37 

criteria, the spondylolisthesis will be greater than stage 1 (mild) with just pain, per Dr. Cheng 

3) Lumbar fusion should be allowed with lumbar decompression without spondylolisthesis in 
situations of spinal instability: “pre-existing or expected post-surgical spinal instability (e.g. 
degenerative scoliosis >10 degrees, >50% of foraminal joint expected to be resected).” 

 

There was discussion about including radiculopathy on the upper surgical line. The previously adopted 

definition of radiculopathy did not include radiating pain alone, and this definition was reaffirmed. The 

addition of ICD-10 codes for radiculopathy was not felt to be needed by the neurosurgeons. The current 

wording in the guideline, with the definition of radiculopathy from the beginning of the guideline to 

define when spinal foraminal stenosis causes objective evidence of neurologic impairment, was 

considered adequate by the neurosurgical experts.  The wording is required to be closer to the portion 

of the guideline dealing with spinal stenosis. 
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HERC staff recommendations: 
1) Modify GN 37 as shown below.   

a. Add coverage for spinal fusion with decompression for cervical spinal stenosis  
b. Add coverage for spinal fusion with decompression for lumbar spinal stenosis when 

i. Spondylolisthesis is present 
ii. When spinal instability is present 

c. Define neurologic impairment—move this definition to correspond to the portion of the 
GN that refers to it 

 

GUIDELINE NOTE 37, SURGICAL INTERVENTIONS FOR CONDITIONS OF THE BACK AND SPINE 
OTHER THAN SCOLIOSIS 

Lines 351,532 

Surgical consultation/consideration for surgical intervention are included on these lines only for 
patients with neurological complications, defined as showing objective evidence of one or more 
of the following: 

A. Markedly abnormal reflexes 
B. Segmental muscle weakness 
C. Segmental sensory loss 
D. EMG or NCV evidence of nerve root impingement 
E. Cauda equina syndrome 
F. Neurogenic bowel or bladder 
G. Long tract abnormalities 

 
Spondylolisthesis (ICD-10-CM M43.1, Q76.2) is included on Line 351 to pair only when it results 
in spinal stenosis with signs and symptoms of neurogenic claudication. Otherwise, these 
diagnoses are included on Line 532.  Decompression and fusion surgeries are both included on 
these lines for spondylolisthesis. 
 
Surgical correction of spinal stenosis (ICD-10-CM M48.0) is only included on Line 351 for 
patients with:  

1) MRI evidence of moderate to severe central or foraminal spinal stenosis AND 
2) A history of neurogenic claudication, or objective evidence of neurologic impairment 

consistent with MRI findings.  Neurologic impairment is defined as objective evidence of 
one or more of the following: 

a) Markedly abnormal reflexes 
b) Segmental muscle weakness 
c) Segmental sensory loss 
d) EMG or NCV evidence of nerve root impingement 
e) Cauda equina syndrome 
f) Neurogenic bowel or bladder 
g) Long tract abnormalities 

Otherwise, these diagnoses are included on Line 532. Only decompression surgery is included 
on these lines for spinal stenosis; spinal fusion procedures are not included on either line for 
this diagnosis spinal stenosis unless: 
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1) the spinal stenosis is in the cervical spine OR 
2) spondylolisthesis is present as above OR 
3) there is pre-existing or expected post-surgical spinal instability (e.g. degenerative 

scoliosis >10 deg, >50% of foraminal joint expected to be resected) 
 

The following interventions are not included on these lines due to lack of evidence of 
effectiveness for the treatment of conditions on these lines, including cervical, thoracic, lumbar, 
and sacral conditions:  

 facet joint corticosteroid injection 

 prolotherapy 

 intradiscal corticosteroid injection 

 local injections 

 botulinum toxin injection 

 intradiscal electrothermal therapy 

 therapeutic medial branch block 

 sacroiliac joint steroid injection 

 coblation nucleoplasty 

 percutaneous intradiscal radiofrequency thermocoagulation 

 radiofrequency denervation 

 epidural steroid injections 
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Question: Where should selected noninvasive liver fibrosis tests – fibrosure, hepascore, 
and real time tissue elastrography be placed on the Prioritized List? 
 
Question source: Value-based Benefits Subcommittee 
 
 
Issue: At the October VbBS meeting, the Coverage Guidance on Noninvasive Testing for 
Liver Fibrosis in Patients with Chronic Hepatitis C was reviewed.  Three tests (1 imaging 
and 2 proprietary blood tests) were recommended for noncoverage to guide treatment 
decisions for chronic hepatitis C.   
 
Imaging tests 

 Real time tissue elastography 

Blood tests (proprietary): 

 Hepascore® (FibroScore®) 

 FibroSure® (FibroTest®) 
 
VbBS asked HERC staff to review and ensure that these tests were appropriate for the 
Services Recommended for NonCoverage (SRNC) table versus having utility in the clinical 
management of hepatitis C.   
 
Prioritized List Status 
CPT 0346T Ultrasound, elastography (List separately in addition to code for primary 
procedure) 
  

Code CodeDesc Line Placement 

91200 Liver elastography, mechanically induced shear wave 
(eg, vibration), without imaging, with interpretation and 
report 

203 CHRONIC 
HEPATITIS; VIRAL 
HEPATITIS 

 
GUIDELINE NOTE 76, LIVER ELASTOGRAPHY 
Line 203 
Liver elastography (CPT 91200) is included on this line only when the non-invasive test 
would replace liver biopsy for determination of eligibility for medications for chronic 
hepatitis C. Performance of liver elastography more than twice per year or within six 
months following a liver biopsy is not included on this line. 
 
 
 
 
Evidence summary 
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REAL-TIME TISSUE ELASTOGRAPHY 

Kobayashi et al., 2014 

This is a good-quality systematic review and meta-analysis of diagnostic accuracy studies 
of real-time tissue elastography (RT-TE) compared to a reference standard of liver 
biopsy. The authors identified 15 trials including over 1,600 patients. Ten of 15 studies 
included patients with HCV. The authors expressed concerns over the risk of bias in 
several included studies related to patient selection bias and the absence of pre-
specified cut-off values for the index tests. They also identified possible publication bias 
in their funnel plots. The meta-analytic results for sensitivity and specificity are reported 
in Table 9 below. 
 
Table 9. Diagnostic Operating Characteristics for Real-Time Tissue Elastography 

Fibrosis 
Stage 

AUROC 
(95% CI) 

Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

Positive LR 
(95% CI) 

Negative LR 
(95% CI) 

Significant: 

F2 

0.69 
 (NR) 

0.79 
(0.75 - 0.83) 

0.76 
(0.68 - 0.82) 

3.29 
(NR) 

0.27  
(NR) 

Advanced: 

F3 

0.86 
(NR) 

0.82 
(0.75 - 0.88) 

0.81 
0.72 - 0.88) 

4.31  
(NR) 

0.22  
(NR) 

Cirrhosis: 
F4 

0.72 
(NR) 

0.74 
(0.63 - 0.82) 

0.84 
0.79 - 0.88) 

4.6  
(NR) 

0.30  
(NR) 

 
Overall, the authors conclude that, “RTE is not highly accurate for any cut-off stage of 
fibrosis.” 
 
Others recommendations 
AASLD 2012, Non-alcoholic fatty liver disease 

There is no specific recommendation about noninvasive imaging testing for non-
alcoholic fatty liver disease.  They say this: “Transient elastography, which 
measures liver stiffness noninvasively, has been successful in identifying 
advanced fibrosis in patients with hepatitis B and hepatitis C. Although a recent 
meta-analysis showed high sensitivity and specificity for identifying fibrosis in 
NAFLD ( 7 ), it has a high failure rate in individuals with a higher BMI. 
Furthermore, it is not commercially available in the United States. Other imaging 
tools such as MR elastography, although commercially available in the United 
States, is rarely used in clinical practice.” 
 
They recommend NAFLD Fibrosis Score is a clinically useful tool for identifying 
NAFLD patients with higher likelihood of having bridging fibrosis and/ or 
cirrhosis. (Strength – 1, Evidence – B) 

 
Regence, 2016 
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Noninvasive Imaging Techniques for the Evaluation and Monitoring of Patients 
with Chronic Liver Disease 
Real-time Tissue Elastography 
“The 2014 BCBSA TEC Assessment found limited evidence on real-time tissue 
elastography. One study on RTE of 138 patients with hepatitis C reported 
transient elastography performed significantly better than RTE for all stages of 
fibrosis (≥F2, ≥F3, F4).[8] The positive likelihood ratio for ≥F2 was 8.36 for 
transient elastography and 2.04 for RTE. The negative likelihood ratio for ≥F2 
was 0.31 for transient elastography and 0.31 for RTE. The paucity of the evidence 
on real-time tissue elastography precludes any conclusion about its accuracy 
relative to liver biopsy or other types of noninvasive imaging, or about its effects 
on health outcomes.” 
 

From the manufacturer: 
http://www.hitachi-medical-systems.eu/products-and-
services/ultrasound/technologies/hitachi-technologies/real-time-tissue-
elastography-rte/clinical-evidence.html 
There are many potential applications of real time tissue elastography  
Clinical abstracts by application 
• Real-time Tissue Elastography for Women's Health 
• Real-time Tissue Elastography for Urological Applications 
• Real-time Tissue Elastography for applications using Endoscopic 

Ultrasound 
• Real-time Tissue Elastography; applications for Thyroid and Cervical 

Lymph Nodes 
• Real-time Tissue Elastography for Musculoskeletal Applications 
• Real-time Tissue Elastography for Liver Disease 
 Real-time Tissue Elastography Elastography Other Applications 

 
HEPASCORE 
 
Table 6: Studies of Blood Tests for Liver Fibrosis 

Test Number of 
studies 

Strength of 
evidence 

Fibrosis (F2) AUROC 
median (range) 

Cirrhosis AUROC 
median (range) 

Platelet count 18 Moderate 0.71 (0.38 - 0.94) 0.89 (0.64 - 0.99) 

Hyaluronic acid 8 Moderate 0.75 (0.65 - 0.88) 0.90 (0.80 - 0.97) 

Age-platelet 
index 

11 Moderate 0.74 (0.64 - 0.79) 0.86 (0.64 - 0.91) 

AST-platelet 
ratio index 

7 High 0.77 (0.58 - 0.95) 0.84 (0.54 - 0.97) 

AST-ALT ratio 32 High 0.59 (0.50- 0.82) 0.72 (0.52 - 0.91) 

Bonacini index 12 Moderate 0.66 (0.58 - 0.71) 0.74 (0.61 - 0.91) 

ELF™ 8 Moderate 0.81 (0.72 - 0.87) 0.88 (0.78 - 0.91) 

http://www.hitachi-medical-systems.eu/products-and-services/ultrasound/technologies/hitachi-technologies/real-time-tissue-elastography-rte/clinical-evidence.html
http://www.hitachi-medical-systems.eu/products-and-services/ultrasound/technologies/hitachi-technologies/real-time-tissue-elastography-rte/clinical-evidence.html
http://www.hitachi-medical-systems.eu/products-and-services/ultrasound/technologies/hitachi-technologies/real-time-tissue-elastography-rte/clinical-evidence.html
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Applications%20in%20Womens%20Health%2031-3-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Applications%20in%20Urology%20%2031-03-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20%20-%20Applications%20in%20EUS%2031-03-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20%20-%20Applications%20in%20EUS%2031-03-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Applications%20in%20Thyroid%20and%20Cervical%20lymph%20nodes%2031-03-
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Applications%20in%20Thyroid%20and%20Cervical%20lymph%20nodes%2031-03-
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Musculoskeletal%20Applications%2031-03-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Applications%20in%20Liver%20Disease%2031-03-13.pdf
http://www.hitachi-medical-systems.eu/fileadmin/hitachi_en/downloads/hi-rte-publications-and-communications-clinical-abstracts-2013/HI-RTE%20publications%20and%20communications%20clinical%20abstracts%20-%20Other%20applications%20%2031-03-13.pdf
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FIB-4 19 Moderate 0.74 (0.61 - 0.81) 0.87 (0.83 - 0.92) 

FibroIndex 9 Moderate 0.76 (0.58 - 0.86) 0.86 (0.78 - 0.92) 

Fibrometer™ 8 Moderate 0.82 (0.78 - 0.85) 0.91 (0.89 - 0.94) 

FIBROSpect® II 7 Low 0.86 (0.77 - 0.90) NR 

FibroTest® 32 High 0.79 (0.70 - 0.89) 0.86 (0.71 - 0.92) 

Forns index 22 High 0.76 (0.60 - 0.86) 0.87 (0.85 - 0.91) 

GUCI 5 Low NR 0.82 (0.78 - 0.86) 

Hepascore® 12 High 0.79 (0.69 - 0.82) 0.89 (0.88 - 0.94) 

Lok index 10 Moderate NR 0.80 (0.61 - 0.91) 

Pohl index 12 Low 0.52 (0.52 - 0.53) 0.65 (0.64 - 0.66) 

 
FIBROTEST 
From the Coverage Guidance: 
We identified a poor quality systematic review and meta-analysis of six studies reporting 
on the relative prognostic value of liver biopsy, FibroTest®, FIB-4, and APRI for predicting 
overall survival. All of the tests offered statistically significant prognostic value for 
overall survival with AUROCs of 0.58 for APRI (95% CI 0.53 to 0.63), 0.68 for FIB-4 (95% 
CI 0.58 to 0.78), 0.77 for biopsy (95% CI 0.62 to 0.93), and 0.80 for FibroTest® (95% CI 
0.76 to 0.95). The authors did not describe the methodologic rigor of the included 
studies. There was significant heterogeneity in the included studies (for example, in one 
study of APRI and FIB-4 in HCV patients, 68% of the patients had HIV co-infection). 
Lastly, the review was authored by the inventor of the FibroTest® and two employees of 
the company that market the test. 
 
Expert input, from Dr. Barry Schlansky, OHSU 
All of the noninvasive tests of liver fibrosis are much better studied for hepatitis C than for other 
conditions. There are some data for these tests for NASH, hepatitis B, and cholestatic liver 
disease. As with HCV, FibroScan is the most well studied, followed by MR, ARFI, and shear-wave 
elastography. Short of another more formal literature review for non-HCV indications, I think 
your proposal to allow those tests and disallow the proprietary blood tests and real time 
elastography is a sound approach (assuming MR elastography is permitted only for equivocal 
results with one of the first-line studies). 

 
HERC STAFF ASSESSMENT 
 
REAL TIME TISSUE ELASTOGRAPHY 
Real time tissue elastography does not have a unique code.  It has been proposed for 
use for a wide number of applications from breast cancer to liver fibrosis but is currently 
only on Line 203 for Chronic Hepatitis.   
 
FibroTest and Hepascore both perform fairly well (AUROC >0.80) for diagnosing 
cirrhosis.  However, there are many other non-proprietary blood tests that perform 
similarly well, for lesser cost, for example: AST-platelet ratio, Fib-4, Fibroindex, Forns 
index, GUCI. 
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Given that these tests perform inferiorly to other available tests, and/or are similarly 
effective but more expensive, noncoverage is appropriate. 
 
HERC STAFF RECOMMENDATIONS:  

1) Modify the Guideline note on noninvasive testing as follows: 
GUIDELINE NOTE XXX DIAGNOSTIC TESTING FOR LIVER FIBROSIS TO GUIDE 
TREATMENT OF HEPATITIS C IN NON-CIRRHOTIC PATIENTS 
Line 203 
 
If a fibrosis score of ≥F2 is the threshold for antiviral treatment of Hepatitis C, the 
following are included on this line: 
       Imaging tests: 

 Transient elastography (FibroScan®) 

 Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue 
quantification, ElastPQ) 

 Shear wave elastography (SWE) (Aixplorer®) 
       Blood tests (only if imaging tests are unavailable): 

 Enhanced Liver Fibrosis (ELF™) 

 Fibrometer™ 

 FIBROSpect® II 
 
If a fibrosis score of ≥F3 is the threshold for antiviral treatment of Hepatitis C, one or 
more of the following are included on this line: 
       Imaging tests: 

 Transient elastography (FibroScan®)  

 Acoustic radiation force impulse imaging (ARFI) 

 Shear wave elastography (SWE)  
 
Magnetic resonance elastography is included on this line for ≥F2 or ≥F3 only when at 
least one imaging test (FibroScan, ARFI, and SWE) has resulted in indeterminant 
results, a second one is similarly indeterminant, contraindicated or unavailable, and 
MRE is readily available. 

 
Noninvasive tests are covered no more often than once per year. 

 
The following tests are not included on this line (or any other line):   

 Real time tissue elastography 

 Hepascore® (FibroScore®) 

 FibroSure® (FibroTest®) 
 
The development of this guideline note was informed by a HERC Coverage Guidance. 
See http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx 

http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx
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2) Delete guideline note 76 
GUIDELINE NOTE 76, LIVER ELASTOGRAPHY 
Line 203 
Liver elastography (CPT 91200) is included on this line only when the non-
invasive test would replace liver biopsy for determination of eligibility for 
medications for chronic hepatitis C. Performance of liver elastography more than 
twice per year or within six months following a liver biopsy is not included on 
this line. 



Oregon Health Plan Prioritized List changes 
Noninvasive Testing for Liver Fibrosis in Patients  

with Chronic Hepatitis C 

  1 

 
The Health Evidence Review Commission approved the following changes 
to the Prioritized List of Health Services on October 6, 2016, based on the 
approved coverage guidance, “Noninvasive Testing for Liver Fibrosis in 
Patients with Chronic Hepatitis C.” The changes will take effect on the 
Prioritized list of Health Services for the Oregon Health Plan on January 1, 
2017. 
 

Prioritization Changes:  
 
1) Add a guideline note 

GUIDELINE NOTE XXX DIAGNOSTIC TESTING FOR LIVER FIBROSIS TO GUIDE 
TREATMENT OF HEPATITIS C IN NON-CIRRHOTIC PATIENTS 
Line 203 
 
If a fibrosis score of ≥F2 is the threshold for antiviral treatment of Hepatitis C, the 
following are included on this line: 
       Imaging tests: 

 Transient elastography (FibroScan®) 

 Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue 
quantification, ElastPQ) 

 Shear wave elastography (SWE) (Aixplorer®) 
       Blood tests (only if imaging tests are unavailable): 

 Enhanced Liver Fibrosis (ELF™) 

 Fibrometer™ 

 FIBROSpect® II 
 
If a fibrosis score of ≥F3 is the threshold for antiviral treatment of Hepatitis C, one or 
more of the following are included on this line: 
       Imaging tests: 

 Transient elastography (FibroScan®)  

 Acoustic radiation force impulse imaging (ARFI) 

 Shear wave elastography (SWE)  
 
Magnetic resonance elastography is included on this line for ≥F2 or ≥F3 only when at 
least one imaging test (FibroScan, ARFI, and SWE) has resulted in indeterminant 
results, a second one is similarly indeterminant, contraindicated or unavailable, and 
MRE is readily available. 

 
Noninvasive tests are covered no more often than once per year. 

 
The development of this guideline note was informed by a HERC Coverage Guidance. 
See http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx 

http://www.oregon.gov/oha/herc/Pages/blog-liver-fibrosis.diagnosis.aspx
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COVERAGE GUIDANCE: NONINVASIVE TESTING FOR LIVER FIBROSIS 
IN PATIENTS WITH CHRONIC HEPATITIS C  
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HERC Coverage Guidance 

If a fibrosis score of ≥F2 is the threshold for antiviral treatment of hepatitis C, the following are 
recommended for coverage (weak recommendation): 

       Imaging tests: 

 Transient elastography (FibroScan®) 

 Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue quantification, 
ElastPQ) 

 Shear wave elastography (SWE) (Aixplorer®) 

       Blood tests (only if imaging tests are unavailable): 

 Enhanced Liver Fibrosis (ELF™) 

 Fibrometer™ 

 FIBROSpect® II 

 

If a fibrosis score of ≥F3 is the threshold for antiviral treatment of hepatitis C, one or more of the 
following are recommended for coverage (strong recommendation):f 

       Imaging tests: 

 Transient elastography (FibroScan®)  

 Acoustic radiation force impulse imaging (ARFI) 

 Shear wave elastography (SWE)  

 

Magnetic resonance elastography is recommended for coverage for ≥F2 or ≥F3 only when at least 
one imaging test (FibroScan, ARFI, and SWE) has resulted in indeterminant results, a second one is 
similarly indeterminant, contraindicated or unavailable, and MRE is readily available (weak 
recommendation). 

Noninvasive tests should be performed no more often than once per year (weak recommendation). 

The following tests are not recommended for coverage for the detection of liver fibrosis to guide 
treatment decisions with antivirals in chronic hepatitis C (strong recommendation): 

 

       Imaging tests 

 Real time tissue elastography 
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       Blood tests (proprietary): 

 Hepascore® (FibroScore®) 

 FibroSure® (FibroTest®) 
       Blood tests (non-proprietary): 

 Age-platelet index 

 AST-platelet ratio index (APRI) 

 AST-ALT ratio 

 Cirrhosis discriminant score (Bonacini index) 

 FIB-4 

 Fibro-α score 

 FibroIndex 

 Fibronectin discriminant score 

 FibroQ 

 Fibrosis–cirrhosis index 

 Fibrosis index 

 Fibrosis probability index (Sud index) 

 Fibrosis–protein index 

 Fibrosis Routine Test 

 Forns index 

 Globulin–albumin ratio 

 Göteborg University Cirrhosis Index (GUCI) 

 HALT-C model (Hepatitis C Antiviral Long-Term Treatment Against Cirrhosis) 

 King’s score 

 Lok index 

 MP3 score 

 Pohl index 

 Sabadell NIHCED index (Non-Invasive Hepatitis-C–Related Cirrhosis Early Detection) 

 Significant fibrosis index 

 Zeng index 

Note: Definitions for strength of recommendation are provided in Appendix A GRADE Informed 

Framework Element Description. 

RATIONALE FOR DEVELOPMENT OF COVERAGE GUIDANCES AND 

MULTISECTOR INTERVENTION REPORTS 

Coverage guidances are developed to inform coverage recommendations for public and private health 

plans in Oregon as they seek to improve patient experience of care, population health and the cost-

effectiveness of health care. In the era of the Affordable Care Act and health system transformation, 

reaching these goals may require a focus on population-based health interventions from a variety of 

sectors as well as individually-focused clinical care. Multisector intervention reports will be developed to 

address these population-based health interventions or other types of interventions that happen 

outside of the typical clinical setting. 

HERC selects topics for its reports to guide public and private payers based on the following principles: 
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 Represents a significant burden of disease or health problem 

 Represents important uncertainty with regard to effectiveness or harms 

 Represents important variation or controversy in implementation or practice 

 Represents high costs or significant economic impact  

 Topic is of high public interest 

Our reports are based on a review of the relevant research applicable to the intervention(s) in question. 

For coverage guidances, which focus on clinical interventions and modes of care, evidence is evaluated 

using an adaptation of the GRADE methodology. For more information on coverage guidance 

methodology, see Appendix A. 

Multisector interventions can be effective ways to prevent, treat or manage disease at a population 

level. For some conditions, the HERC has reviewed evidence and identified effective interventions, but 

has not made coverage recommendations, as many of these policies are implemented in settings 

beyond traditional healthcare delivery systems.
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GRADE-INFORMED FRAMEWORK 

The HERC develops recommendations by using the concepts of the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) system. GRADE is a transparent and structured process for developing and presenting evidence and for carrying out the steps involved 

in developing recommendations. There are several elements that determine the strength of a recommendation, as listed in the table below. The 

HERC reviews the evidence and makes an assessment of each element, which in turn is used to develop the recommendations presented in the 

coverage guidance box. Estimates of effect are derived from the evidence presented in this document. The level of confidence in the estimate is 

determined by the Commission based on assessment of two independent reviewers from the Center for Evidence-based Policy. Unless otherwise 

noted, estimated resource allocation, values and preferences, and other considerations are assessments of the Commission. 

Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage? 

Outcomes Estimate of Effect for Outcome/ 

Confidence in Estimate 

Resource allocation Values and 

Preferences 

Other 

considerations 

Hepatitis-related 

morbidity/ 

progression 

(Critical outcome) 

Diagnostic strategies have not been directly 

compared to assess the effect on hepatitis-related 

morbidity or progression.  

Non-invasive imaging 

tests are generally 

less costly than liver 

biopsy, but more 

costly than serum 

tests. Given that both 

serum and 

noninvasive tests are 

less invasive that 

biopsy, it is likely that 

more patients will be 

referred for, and 

receive treatment 

with noninvasive 

testing. Some 

Most patients 

would strongly 

prefer to have a 

noninvasive test 

over a liver biopsy 

in order to avoid 

the procedural 

risks associated 

with the biopsy. 

 

Policy makers will 

need to balance 

the value of this 

greater access to 

less 

Guidelines are 

mixed in their 

recommendations 

about the use of 

serum biomarker 

testing as an 

adjunct or 

alternative to 

imaging. 

 

Many of the serum 

biomarkers are 

commonly 

obtained and 

inexpensive. 

Need for liver biopsy 

(Critical outcome) 

 

No studies directly addressed whether the use of 

noninvasive tests reduce the need for liver biopsy. 

However, in clinical practice, these tests are used 

to replace liver biopsy. Therefore, their diagnostic 

operating characteristics, in comparison to liver 

biopsy, are reported here as AUROC for F2, and 

tests with adequate diagnostic performance may 

be indirectly assumed to reduce the use of liver 

biopsy: 

Magnetic Resonance Elastography 

AUROC 0.88 (95%CI 0.84 to 0.91) 
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage? 

Outcomes Estimate of Effect for Outcome/ 

Confidence in Estimate 

Resource allocation Values and 

Preferences 

Other 

considerations 

●●●◌ (Moderate confidence) 

Transient Elastography 

AUROC 0.89 (95% CI 0.86 to 0.91) 

●●●◌ (Moderate confidence) 

 

Acoustic Radiation Force Impulse Imaging 

AUROC 0.88 (95% CI 0.81 to 0.96) 

●●◌◌ (Low confidence) 

 

Shear Wave Elastography 

AUROC 0.88 (95% CI 0.85 to 0.91) 

●●◌◌ (Low confidence) 

 

Real-time Tissue Elastography 

AUROC 0.69 (95% CI NR) 

●◌◌◌ (Very low confidence) 

 

Platelet count 

Median AUROC 0.71 (range 0.38 to 0.94) 

●◌◌◌ (Very low confidence) 

 

Platelet count 

Median AUROC 0.71 (range 0.38 to 0.94) 

●◌◌◌ (Very low confidence) 

 

patients who have 

noninvasive tests 

may also still require 

additional testing if 

findings are 

inconclusive. 

In cases where 

treatment decisions 

are based on the 

results of these tests, 

false positives may 

lead to high 

treatment costs; 

false negatives may 

lead to 

undertreatment or 

delayed treatment. 

 

MRE is much more 

expensive than the 

other imaging tests. 

sensitive/specific 

tests with the 

potential 

undertreatment or 

overtreatment that 

could occur as a 

result of the 

inferior accuracy of 

these tests 

compared to liver 

biopsy. 

 

Many institutions 

may only have one 

type of imaging 

modality available. 

It could be equally 

appropriate to do a 

second imaging 

test versus going 

straight to liver 

biopsy depending 

on the institution 

and availability of 

nearby 

alternatives. 
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage? 

Outcomes Estimate of Effect for Outcome/ 

Confidence in Estimate 

Resource allocation Values and 

Preferences 

Other 

considerations 

Hyaluronic acid 

Median AUROC 0.75 (range 0.65 to 0.88) 

●◌◌◌ (Very low confidence) 

 

Age-platelet index 

Median AUROC 0.74 (range 0.64 to 0.79) 

●●◌◌ (Low confidence) 

 

APRI 

Median AUROC 0.77 (range 0.58 to 0.95) 

●◌◌◌ (Very low confidence) 

 

AST-ALT ratio 

Median AUROC 0.59 (range 0.50 to 0.82) 

●◌◌◌ (Very low confidence) 

 

Bonacini index 

Median AUROC 0.66 (range 0.58 to 0.71) 

●●◌◌ (Low confidence) 

 

ELF™ 

Median AUROC 0.81 (range 0.72 to 0.87) 

●◌◌◌ (Very low confidence) 
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage? 

Outcomes Estimate of Effect for Outcome/ 

Confidence in Estimate 

Resource allocation Values and 

Preferences 

Other 

considerations 

FIB-4 

Median AUROC 0.74 (range 0.61 to 0.81) 

●◌◌◌ (Very low confidence) 

 

FibroIndex 

Median AUROC 0.76 (0.58 to 0.86) 

●◌◌◌ (Very low confidence) 

 

FibroMeter™ 

Median AUROC 0.82 (range 0.78 to 0.85) 

●◌◌◌ (Very low confidence) 

 

FIBROSpect® II 

Median AUROC 0.86 (range 0.77 to 0.95) 

●◌◌◌ (Very low confidence) 

 

FibroTest® 

Median AUROC 0.79 (range 0.70 to 0.89) 

●◌◌◌ (Very low confidence) 

 

Forns index 

Median AUROC 0.76 (0.60 to 0.86) 

●◌◌◌ (Very low confidence) 
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Coverage question: Should noninvasive testing for liver fibrosis for chronic hepatitis C be recommended for coverage? 

Outcomes Estimate of Effect for Outcome/ 

Confidence in Estimate 

Resource allocation Values and 

Preferences 

Other 

considerations 

Hepascore® 

Median AUROC 0.79 (range 0.69 to 0.82) 

●◌◌◌ (Very low confidence) 

 

Pohl index 

Median AUROC 0.52 (range 0.52 to 0.53) 

●●◌◌ (Low confidence) 

Quality of life (Critical 

outcome) 

No data identified 

 

Testing-related 

adverse events 

(Important outcome) 

No data identified 

 

Change in treatment 

plan (Important 

outcome) 

No data identified 

Balance of benefits and harms: Given the good (F2) and excellent (F3) performance of the recommended imaging tests and the potential harms 
of liver biopsy, the balance is strongly in favor of offering these tests as an option for patients for whom hepatitis C direct-acting antiviral 
therapy is being considered. Because these tests sometimes return inconclusive results, additional testing including liver biopsy may still be 
required for some patients. 

Though they are inferior to the recommended imaging tests, blood tests also have a good performance at the F2 threshold and have a favorable 

balance when imaging tests are unavailable and biopsy is not required.  
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Rationale: The diagnostic operating characteristic of the recommended imaging tests are good to excellent (defined as an AUROC ≥0.8). Patient-

oriented health outcomes are not available. However, given the characteristics of the tests, the strong values and preferences for noninvasive 

tests when results are comparable, and the improved individual-level resource allocation, these tests are recommended for coverage. The 

strong recommendation for imaging tests when the cutoff is F3 is due to the excellent performance at this level of cutoff (defined as an AUROC 

≥0.9) and the other factors in favor of their use. The weak recommendation at the F2 cutoff is based on “good” but not “excellent” 

performance, and the high societal cost of treating patients at levels of fibrosis who are not at short-term risk. 

 

The diagnostic operating characteristics of the blood tests are variable. Though tests recommended at the F2 threshold can accurately assess 

the fibrosis stage F2 or higher, they are inferior to the imaging tests at this level, and expert input suggests less clinically reliable, and so are 

recommended only when imaging tests are unavailable. No existing blood test can accurately distinguish between F2 and F3. Therefore, blood 

tests cannot be recommended (alone or in combination with noninvasive imaging tests) when the treatment planning revolves around an 

accurate diagnosis of F3. Many of the non-recommended blood tests have fair to poor operating characteristics regardless of the treatment 

threshold. 

 

MRE is much more expensive than the other imaging tests and thus is only recommended when available after two other imaging tests fail to 

return useful results. 

Recommendation:  

If a fibrosis score of ≥F2 is the threshold for antiviral treatment of hepatitis C, the following are recommended for coverage (weak 
recommendation): 

       Imaging tests: 

 Transient elastography (FibroScan®) 

 Acoustic radiation force impulse imaging (ARFI) (Virtual Touch™ tissue quantification, ElastPQ) 

 Shear wave elastography (SWE) (Aixplorer®) 

       Blood tests (only if imaging tests are unavailable): 

 Enhanced Liver Fibrosis (ELF™) 

 Fibrometer™ 
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 FIBROSpect® II 

If a fibrosis score of ≥F3 is the threshold for antiviral treatment of hepatitis C, one or more of the following are recommended for coverage 
(strong recommendation): 

       Imaging tests: 

 Transient elastography (FibroScan®)  

 Acoustic radiation force impulse imaging (ARFI) 

 Shear wave elastography (SWE)  

Magnetic resonance elastography is recommended for coverage for ≥F2 or ≥F3 only when at least one imaging test (FibroScan, ARFI, and SWE) 
has resulted in indeterminant results, a second one is similarly indeterminant, contraindicated or unavailable, and MRE is readily available (weak 
recommendation). 

 

Noninvasive tests should be performed no more often than once per year (weak recommendation). 

 

Other imaging and blood tests are not recommended for coverage (strong recommendation). 

 

*The Quality of Evidence rating was assigned using information from the editing sources and judgments made by CEbP staff based on direction 

from the subcommittee. 

Note: GRADE framework elements are described in Appendix A. A GRADE Evidence Profile is provided in Appendix B.
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EVIDENCE OVERVIEW 

Clinical background 

Hepatitis C virus (HCV) is a major cause of liver disease in the United States, and chronic hepatitis C 

infection is the leading indication for liver transplantation (Centers for Disease Control and Prevention 

[CDC], 2016). The CDC estimates that 3.5 million people in the United States are currently infected with 

HCV, though the precise number is not known. One study cited by the CDC estimated that around 

15,000 deaths were attributable to HCV in 2007. Well established modes of transmission for HCV 

infection include injection drug use and receipt of blood products prior to 1992. According to the CDC, 

the prevalence of HCV infection among injection drug users ranges from about 30% for younger users 

(aged 18 to 30) to 70-90% for older injection drug users.  

The natural history of HCV infection is variable, and 15-25% of people will clear the infection and not 

develop chronic hepatitis C. Between 5% and 20% of those with HCV infection will develop cirrhosis, 

generally over the course of 20 to 30 years, and between 1% and 5% will die from HCV-related liver 

disease (CDC, 2016). There are no highly accurate tools to predict which individuals with chronic 

hepatitis C will go on to develop cirrhosis. 

The United States Preventive Services Task Force recommends birth-cohort screening for hepatitis C for 

anyone born between 1945 and 1965. HCV testing is also recommended for those in high risk groups 

included people with a history of injection drug use, those who received blood products before 1992, 

those with HIV infection, and those born to HCV-positive mothers (CDC, 2016). 

Before 2013, treatment for chronic hepatitis C relied on interferon and ribavirin, sometimes with the 

addition of a protease inhibitor in the case of genotype 1 infections. These treatments were long (24 to 

48 weeks), entailed a high burden of adverse effects, and response rates were highly variable. The 

advent of direct-acting antiviral treatments (i.e. sofosbuvir, simeprevir, and others) appears to have 

improved the success rates (as measured by the surrogate marker of sustained virologic response at 12 

weeks) and acceptability of treatment, though at considerable cost.  

Traditionally, staging of chronic hepatitis C infection was done by examining histologic specimens from 

liver biopsies of the liver for evidence of fibrosis. The METAVIR fibrosis stage is the most commonly used 

measure for assessing the histologic degree of hepatic fibrosis:  

 F0 = No fibrosis 

 F1 = Portal fibrosis without septa 

 F2 = Portal fibrosis with few septa 

 F3 = Portal fibrosis with numerous septa without cirrhosis 

 F4 = Cirrhosis  

Progression from fibrosis to cirrhosis is associated with complications of end-stage liver disease 

including portal hypertension, portosystemic encephalopathy, and hepatocellular carcinoma. 
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Noninvasive tests of liver fibrosis and cirrhosis have developed as an alternative to biopsy for staging 

chronic hepatitis C infection. 

Indications 

In patients with chronic hepatitis C infection, the likelihood of progression is closely correlated with the 

presence and severity of liver fibrosis (Chou et al., 2013). Thus, tests to diagnose the presence and 

ascertain the degree of fibrosis are indicated in the staging of patients with chronic hepatitis C, 

particularly when that information is relevant to decisions about HCV treatment. For instance, accurate 

determination of fibrosis stage is essential when treatment eligibility decisions are made on the basis of 

fibrosis severity. Beyond decisions about HCV treatment, tests to determine the presence of cirrhosis 

may be indicated in order to ensure appropriate supportive care and screening for complications of 

cirrhosis for these patients.  

Until recently, the only options for staging fibrosis in hepatitis C patients was histological examination of 

the liver by percutaneous, transjugular, transfemoral, or laparoscopic surgical biopsy. However, biopsy 

entails procedural risks (including bleeding, infection, and pain), and the results are prone to sampling 

and interpretation errors. Despite these drawbacks, liver biopsy remains the “gold standard” for the 

diagnosis of fibrosis and cirrhosis (Chou et al., 2013). 

The accuracy of noninvasive tests of liver fibrosis are measured against the reference standard of the 

results from a liver biopsy, using these definitions: 

 Sensitivity refers to the proportion of patients who actually have the condition in question 

who have a positive test result. 

 Specificity refers to the proportion of patients who really do not have the condition in 

question who have a negative test result.  

 Positive likelihood ratio is the ratio of the probability of a positive test result in a patient 

with the condition to the probability of a positive test result in a patient without the 

condition. Likelihood ratios are most useful when the pre-test probability of the condition is 

known and the post-test probability at which treatment would be recommended is well 

established.  

 Negative likelihood ratio is the ratio of the probability of a negative test in a patient with the 

condition to the probability of a negative test in a patient without the condition.  

 The receiver operating curve (ROC) is a graphical illustration of the trade-off between 

sensitivity and specificity for an index diagnostic test (specifically for a test that has 

continuous rather than binary, or yes/no results) compared to a reference standard. The 

“index” test refers to the test that we are looking at to see how good it is. The reference 

standard has sometimes been referred to as the “gold standard,” but given that some 

reference standards are not themselves perfectly accurate the terminology has shifted to 

“reference standard.” 
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 The area under the receiver operating curve (AUROC) is an overall measure of how well the 

index test compares to the reference standard across a range of possible cutoffs. An index 

test that has cutoff value that allows perfect sensitivity and specificity (i.e. perfect 

classification of those with and without the condition) would have an AUROC of 1.0, while an 

AUROC of 0.5 represents a useless test (no better than a coin flip, on average). A test with an 

AUROC of 0.80-0.89 is generally regarded as a good test, while tests with an AUROC >0.90 are 

regarded as excellent tests. These distinctions are conventional, but arbitrary.  

Technology description 

Noninvasive techniques for staging liver fibrosis include imaging and blood tests. Five types of imaging 

tests are available: transient elastography (TE), acoustic radiation force impulse imaging (ARFI), shear 

wave elastography (SWE), magnetic resonance elastography (MRE), and real-time tissue elastography 

(RTE).  

Transient Elastography (FibroScan®) measures the velocity of a low-frequency (50 Hz) elastic shear wave 

propagating through the liver. The velocity of the wave indicates the tissue stiffness, with the stiffer the 

tissue, the faster the shear wave propagates. The patient lies supine during the procedure, which takes 

less than five minutes. 

Acoustic radiation force impulse imaging (Virtual Touch™ tissue quantification, ElastPQ) measures the 

speed of short-duration acoustic pulses that propagate shear waves and generate localized 

displacements in liver tissue. Commercial ultrasound machines can be easily modified to implement 

ARFI. 

Shear wave elastography (Aixplorer® Supersonic Imagine) creates ultrasonic beams that are focused on 

liver tissues, and a very high frame rate ultrasound imaging sequences monitors the transient 

propagation of the shear waves in real time. This procedure can be implemented on commercial 

ultrasound machines. 

Magnetic resonance elastography images the propagation characteristics of a shear wave in the liver 

using a modified phase-contrast method. Almost the entire liver can be analyzed with MRE, and it can 

be used effectively in patients with obesity or ascites. This procedure is more costly and more time 

consuming than the other imaging techniques. 

Real-time tissue elastography constructs elasticity images of the liver by measuring the tissue strain 

induced by compression from a high-frequency ultrasound scanner. Tissue compression produces strain 

in the tissue, where the strain is smaller in harder tissue than in softer tissue.  

Five proprietary blood testing protocols are available in the U.S., which use a combination of 

biochemical markers and patented algorithms to determine fibrosis stage. There are 25 additional blood 

tests that are not proprietary. The components of these blood tests are shown in Table 1 below. The 

most common components of the blood tests are platelet count, aspartate aminotransferase (AST), and 

alanine aminotransferase (ALT). About half of the tests include patient’s age in the algorithm.  
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Table 1: Blood Tests for Measuring Liver Fibrosis in Patients with Hepatitis C 

Blood tests Components of test/algorithm 

Proprietary tests  

ELF™ Test (Enhanced Liver 

Fibrosis) 

Hyaluronic acid, tissue inhibitor of metalloproteinase 1, and procollagen III 

amino terminal peptide 

FibroMeter™ Alanine aminotransferase (ALT), α2-macroglobulin, gamma-glutamyl 

transpeptidase (GGT), aspartate aminotransferase (AST), platelet count, 

prothrombin index, urea, and patient’s age and gender 

FIBROSpect® II Hyaluronic acid, tissue inhibitor of metalloproteinase, and α2-

macroglobulin 

FibroSure® (FibroTest®) α2-macroglobulin, haptoglobin, apolipoprotein A1, total bilirubin and 

gamma-glutamyl transpeptidase (GGT), and patient’s age and gender 

ActiTest® is similar, with the addition of alanine aminotransferase (ALT) 

Hepascore® (FibroScore®) α2-macroglobulin, hyaluronic acid, gamma-glutamyl transferase (GGT), 

bilirubin, and patient’s age and gender 

Non-proprietary tests  

Age–platelet index Platelet count and patient’s age 

AST–platelet ratio index 

(APRI) 

Platelet count and aspartate aminotransferase (AST) 

AST–ALT ratio Aspartate aminotransferase (AST) and alanine aminotransferase (ALT) 

Cirrhosis discriminant score 

(Bonacini index) 

Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), prothrombin index, presence of ascites, and 

presence of spider angiomata 

FIB-4 Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and patient’s age 

Fibro-α score Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and α-Fetoprotein 

FibroIndex Platelet count, aspartate aminotransferase (AST), and gamma globulin 

Fibronectin discriminant 

score 

Platelet count, aspartate aminotransferase (AST), albumin, and fibronectin 

FibroQ Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), prothrombin index, and patient’s age 

Fibrosis–cirrhosis index Platelet count, Alkaline phosphatase, bilirubin, and albumin 
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Blood tests Components of test/algorithm 

Fibrosis index Platelet count and albumin 

Fibrosis probability index 

(Sud index) 

Aspartate aminotransferase (AST), total cholesterol, insulin resistance, 

alcohol intake, and patient’s age 

Fibrosis–protein index α2-macroglobulin and hemopexin 

Fibrosis Routine Test Platelet count, aspartate aminotransferase (AST), α-Fetoprotein, albumin, 

and patient’s age 

Forns index Platelet count, gamma-glutamyl transpeptidase (GGT), cholesterol, and 

patient’s age 

Globulin–albumin ratio Globulin and albumin 

Göteborg University 

Cirrhosis Index (GUCI) 

Platelet count, aspartate aminotransferase (AST), and prothrombin index 

HALT-C model (Hepatitis C 

Antiviral Long-Term 

Treatment Against Cirrhosis) 

Platelet count, tissue metalloproteinase inhibitor 1 (TIMP-1), and 

hyaluronic acid 

King’s score Platelet count, aspartate aminotransferase (AST), international normalized 

ratio (INR), and patient’s age 

Lok index Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), and international normalized ratio (INR) 

MP3 score Matrix metalloproteinase-1 (MMP-1) and procollagen III propeptide 

Pohl index Platelet count, aspartate aminotransferase (AST), and alanine 

aminotransferase (ALT) 

Sabadell NIHCED index 

(Noninvasive Hepatitis-C–

Related Cirrhosis Early 

Detection) 

Platelet count, aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), prothrombin time, right hepatic lobe atrophy, 

splenomegaly, caudate lobe hypertrophy, and patient’s age 

Significant fibrosis index Haptoglobin, α2-macroglobulin, tissue metalloproteinase inhibitor 1 (TIMP-

1), matrix metalloproteinase-2 (MMP-2), and gamma-glutamyl 

transpeptidase (GGT) 

Zeng index α2-macroglobulin, gamma-glutamyl transpeptidase (GGT), hyaluronic acid, 

and patient’s age 

Adapted from Chou & Wasson (2013) 
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Key Questions and Outcomes 

The following key questions (KQ) guided the evidence search and review described below. For additional 

details about the review scope and methods please see Appendix C. 

1. What is the comparative effectiveness of noninvasive tests for the diagnosis and management 

of hepatic fibrosis in patients with chronic hepatitis C? 

2. Does the comparative effectiveness of noninvasive tests of liver fibrosis in patients with chronic 

hepatitis C vary based on: 

a. Duration of infection 

b. Fibrosis score 

c. Body habitus 

d. Operator/interpreter training or experience 

e. Co-existence of other etiologies of liver disease (e.g., non-alcoholic steatohepatitis) 

3. What are the comparative diagnostic operating characteristics of tests of liver fibrosis? 

4. What is the evidence for the timing of the initial testing for fibrosis and intervals for subsequent 

reassessment of fibrosis? 

Critical outcomes selected for inclusion in the GRADE table were hepatitis-related 

morbidity/progression, need for liver biopsy, and quality of life. Important outcomes selected for 

inclusion in the GRADE table were testing-related adverse events and change in treatment plan 

(especially a decision to begin antiviral therapy). 

Evidence Review 

We identified no randomized controlled evidence on the use of noninvasive tests of liver fibrosis 

compared to liver biopsy with respect to clinical outcomes in hepatitis C infection. 

We identified a poor quality systematic review and meta-analysis of six studies reporting on the relative 

prognostic value of liver biopsy, FibroTest®, FIB-4, and APRI for predicting overall survival. All of the tests 

offered statistically significant prognostic value for overall survival with AUROCs of 0.58 for APRI (95% CI 

0.53 to 0.63), 0.68 for FIB-4 (95% CI 0.58 to 0.78), 0.77 for biopsy (95% CI 0.62 to 0.93), and 0.80 for 

FibroTest® (95% CI 0.76 to 0.95). The authors did not describe the methodologic rigor of the included 

studies. There was significant heterogeneity in the included studies (for example, in one study of APRI 

and FIB-4 in HCV patients, 68% of the patients had HIV co-infection). Lastly, the review was authored by 

the inventor of the FibroTest® and two employees of the company that market the test. 

A more recent study (Vergniol et al., 2014) examined the prognostic value of evolving measurements of 

liver stiffness. In this study, about 1,025 people with chronic hepatitis C and two recorded 

measurements of liver stiffness (separated by >1,000 but <1,500 days) recorded between 2004 and 2008 

were included. The average age of included patients was 52 years, half were men, the average BMI was 

25 kg/m2, and about 12% reported excessive alcohol consumption. During the mean follow-up period of 

three years (after the second measurement of liver stiffness), 16% of patients achieved sustained 
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virologic response from HCV treatment. Survival data was available for 95% of patients; of those, 35 

patients had died and 7 had undergone liver transplantation. Twenty-one of the deaths were from liver-

related causes. In the univariate analysis, several factors were associated with statistically significantly 

increased hazard ratios for death: age (HR 1.03, 95% CI 1.01 to 1.06), male sex (HR 2.25, 95% CI 1.17 to 

4.43), baseline liver stiffness measurement (HR 4.27, 95% CI 2.94 to 6.22), follow-up liver stiffness 

measurement (HR 5.47, 95% CI 3.82 to 7.84), and change in liver stiffness measurement (HR 1.25, 95% CI 

1.16 to 1.36). Unusually, alcohol abuse appeared to have a protective effect in this study (HR 0.42, 95% 

CI 0.18 to 0.97). In the multivariate analysis, baseline liver stiffness measurement (HR 5.76, 95% CI 3.74 

to 8.87), change in liver stiffness measurement (HR 1.19, 95% CI 1.11 to 1.28), and achievement of SVR 

(HR 0.19, 95% CI 0.05 to 0.80) were statistically significant independent predictors of death. Overall, the 

authors concluded that patients with low-baseline liver stiffness measurements, those who achieve SVR, 

and those with non-cirrhotic baseline liver stiffness measurements and stable or decreasing 

measurements at follow-up all have an excellent prognosis. Conversely, patients with cirrhotic baseline 

liver stiffness measurement or those with advancing significant fibrosis have a poorer prognosis.  

Cross-sectional data has correlated liver stiffness measurements by TE with the presence of portal 

hypertension (Kim et al., 2013), but TE has not been demonstrated in prospective studies to predict 

clinical outcomes related to portal hypertension in hepatitis C patients. A prospective cohort study of 

nearly 900 Japanese patients with HCV investigated the correlation between liver stiffness 

measurements by TE and the development of hepatocellular carcinoma (HCC) over a mean follow-up of 

3 years (Masuzaki et al., 2009). Compared to a reference value of less than 10 kilopascals (kPa), various 

cut-offs of liver stiffness were associated with relative risk of HCC ranging from 16 to 45. 

The remainder of the identified systematic reviews summarized diagnostic accuracy studies of various 

tests compared to a reference standard of liver biopsy. Most of these studies report diagnostic 

performance by way of sensitivity, specificity, and AUROC. A test that perfectly matches the diagnoses 

assigned by the reference test would have an AUROC of 1. Conventionally, tests with an AUROC of 0.9 to 

1 are considered excellent, 0.8-0.89 are good, 0.7-0.79 are fair, and below 0.7 are poor, and though 

widely used, these distinctions are arbitrary.  

Magnetic Resonance Elastography 

Singh et al., 2015 

This is a good quality systematic review and meta-analysis of patient-level data to determine the 

diagnostic performance of magnetic resonance elastography (MRE) compared to liver biopsy as the 

reference standard. The use of patient-level data in the meta-analysis allowed them to perform 

stratified analyses to determine if the diagnostic performance of MRE varied based on sex, obesity, or 

the etiology of the liver disease, and also allowed the authors to reduce the risk of spectrum bias and 

standardize diagnostic cut-offs for various fibrosis stages. The authors included 12 studies that met 

inclusion criteria and for which they were able to obtain the individual participant data (n=697). Overall, 

the included studies were judged to be at low to moderate risk of bias. Three of the studies did not 

adequately report on blinding procedures, raising the possibility of review bias.  
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Among the included patients, the average age was 55 years old, the majority were males (60%), and the 

average BMI was 27. Nearly half of the participants had HCV-related liver disease (47%), with smaller 

numbers of patients with HBV, NAFLD, ALD, AIH, or other miscellaneous etiologies. The distribution of 

fibrosis level on biopsy was 19.5% F0, 19.4% F1, 15.5% F2, 15.9% F3, and 29.7% F4.  

The diagnostic operating characteristics of MRE from the meta-analysis, including both positive and 

negative likelihood ratios, are reported in Table 2 below. 

Table 2: Diagnostic Operating Characteristics of MRE 

Fibrosis 

Stage 

AUROC 

(95% CI) 

Sensitivity Specificity Positive LR Negative LR 

Any: 

F1 

0.84 

(0.76 - 0.92) 

0.73 0.79 3.48 0.34 

Significant: 

F2 

0.88 

(0.84 - 0.91) 

0.79 0.81 4.16 0.26 

Advanced: 

F3 

0.93 

(0.90 - 0.95) 

0.85 0.85 5.67 0.18 

Cirrhosis: 

F4 

0.92 

(0.90 - 0.94) 

0.91 0.81 4.79 0.11 

 

In the subgroup and sensitivity analysis, the diagnostic performance of MRE did not significantly vary 

based on sex, presence of obesity, or etiology of liver disease. In this review, MRE had a failure rate of 

about 4%, and this was most commonly due to interference from hepatic iron overload. 

Overall, the authors concluded that MRE was highly accurate for diagnosing fibrosis and cirrhosis 

regardless of BMI or the etiology of chronic liver disease.  

Transient Elastography 

Steadman et al., 2013 

This is a good-quality, comprehensive technology assessment of transient elastography (TE) for the 

diagnosis of significant fibrosis in adults with chronic liver disease. Overall, 57 studies reporting 

diagnostic performance of TE compared with liver biopsy were included. The results were stratified by 

the etiology of liver disease, and 13 of the included studies were in patients with HCV. The included 

studies were methodologically rigorous with the authors rating nearly 80% of them as high quality. 

The diagnostic operating characteristics of TE (in HCV patients only) from the meta-analysis are reported 

in Table 3 below. 
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Table 3: Diagnostic Operating Characteristics of Transient Elastography 

Fibrosis 

Stage 

AUROC 

(95% CI) 

Sensitivity Specificity Positive LR Negative LR 

Significant: 

F2 

0.89 

(0.86 - 0.91) 

0.76 0.86 5.43 0.28 

Advanced: 

F3 

0.92 

(0.89 - 0.94) 

0.88 0.91 9.7 0.13 

Cirrhosis: 

F4 

0.94 

(0.92 - 0.96) 

0.85 0.91 9.4 0.16 

 

The authors also performed a basic economic analysis to calculate the incremental cost per correct 

diagnosis gained by liver biopsy over TE. In the subgroup of patients with HCV, the incremental cost per 

correct diagnosis using biopsy ranged from $1,861 for patients with F2 disease to $3,260 for patients 

with F3 disease. The authors were careful to note that their economic modeling does not account for 

the practice of monitoring progression of liver fibrosis and observe that the common practice in Alberta, 

Canada is yearly TE and biopsy every 3-5 years.  

Overall, the authors concluded that TE was an accurate method for diagnosing fibrosis or cirrhosis and 

was less costly than liver biopsy. 

Acoustic Radiation Force Impulse Imaging 

Nierhoff et al., 2013 

This is a good-quality systematic review and meta-analysis of the diagnostic operating characteristics of 

ARFI in patients with chronic liver disease using liver biopsy as the reference standard. The authors 

included 36 studies (both published manuscripts and abstracts) of nearly 4,000 patients. Among the 

included studies, 7 examined only patients with HCV as the etiology of their liver disease while another 

18 studies reported on populations with mixed etiologies of chronic liver disease, including HCV. The 

methodologic quality of the included studies was mixed, and about half of the studies had potential 

flaws related to spectrum bias (bias introduced because the range and distribution of disease severity in 

the study is not representative of the overall population of people with the condition) and review bias 

(bias introduce when the interpreter of the index test is already aware of the result of the reference 

test, or vice-versa). The main reported measure of diagnostic performance was AUROC. The results of 

the meta-analysis of the HCV only and mixed etiology studies are reported in Table 4 below. 
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Table 4: AUROC of Acoustic Radiation Force Impulse (ARFI) Imaging Tests 

Fibrosis Stage AUROC – HCV only studies 

(95% CI) 

AUROC – Mixed studies 

(95% CI) 

Significant: 

F2 

0.88 

(0.81 - 0.96) 

0.83 

(0.80 - 0.86) 

Advanced: 

F3 

0.93 

(0.89 - 0.97) 

0.87 

(0.85 - 0.90) 

Cirrhosis: 

F4 

0.92 

(0.85 - 0.99) 

0.91 

(0.89 - 0.93) 

 
One possible explanation for the poorer diagnostic performance in the mixed studies is the finding in 

subgroup analysis that higher BMI is associated with reduced diagnostic accuracy and a higher failure 

rate for testing. 

Overall, the authors concluded that the diagnostic performance of ARFI is good to excellent for 

detecting fibrosis and cirrhosis. The authors also note that their findings are consistent with those of an 

earlier, smaller meta-analysis of ARFI using individual participant data.  

Acoustic Radiation Force Impulse (ARFI) vs. Transient Elastography (TE) 

Bota et al., 2013 

This is a good-quality systematic review and meta-analysis of studies comparing ARFI and TE to a 

reference standard of liver biopsy for the evaluation of fibrosis. The authors included 13 trials; 10 of the 

trials reported diagnostic accuracy of ARFI and TE for the diagnosis of significant fibrosis (F2), and all 

the trials reported diagnostic accuracy for cirrhosis (F4). The etiology of liver disease in each study was 

variable, and all but one study included patients with chronic hepatitis C. The authors observed that 

failure rates (i.e. inability to obtain any valid measurements) were higher for TE (6.6%) than ARFI (2.1%), 

and five of the trials only included patients with valid ARFI and TE. The authors’ risk of bias assessment 

for most studies was low. The results of the meta-analysis are reported in Table 5 below. 
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Table 5: Diagnostic Operating Characteristics of ARFI and TE 

Test and 

Fibrosis Stage 

AUROC 

(95% CI) 

Sensitivity Specificity Positive LR Negative LR 

ARFI: F2 0.85 

(0.82 - 0.88) 

0.74 0.83 4.29 0.31 

TE: F2 0.87 

(0.83 - 0.89) 

0.78 0.84 4.79 0.26 

ARFI: F4 0.93 

(0.91 - 0.95) 

0.87 0.87 6.48 0.15 

TE: F4 0.93 

(0.91 - 0.95) 

0.89 0.87 6.79 0.13 

 

Overall, the authors concluded that there were no significant differences in the diagnostic accuracy of 

ARFI and TE. They note that while the higher failure rate for TE is concerning, new and more sensitive 

probes may mitigate this limitation. 

Blood Tests 

Dozens of blood tests and related interpretive indices or scores have been proposed for the diagnosis of 

fibrosis or cirrhosis in patients with HCV. The components of these tests are discussed in detail in the 

technology description section of this report. 

Chou & Wasson, 2013 

This is a good-quality systematic review of blood tests for the diagnosis of fibrosis and cirrhosis in 

patients with HCV. The authors did not perform a meta-analysis but present results for measures of 

diagnostic accuracy as medians and ranges. The number of studies for each test and the authors’ GRADE 

assessment of the strength of evidence are provided in Table 6 below. 

The results of the review of these tests are also summarized in Table 6. Because of the large number of 

tests as well as the various cut-offs used for each test, only the AUROC (median and range) are 

presented in this table. 
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Table 6: Studies of Blood Tests for Liver Fibrosis 

Test Number of 

studies 

Strength of 

evidence 

Fibrosis (F2) AUROC 

median (range) 

Cirrhosis AUROC 

median (range) 

Platelet count 18 Moderate 0.71 (0.38 - 0.94) 0.89 (0.64 - 0.99) 

Hyaluronic acid 8 Moderate 0.75 (0.65 - 0.88) 0.90 (0.80 - 0.97) 

Age-platelet index 11 Moderate 0.74 (0.64 - 0.79) 0.86 (0.64 - 0.91) 

AST-platelet ratio 

index 

7 High 0.77 (0.58 - 0.95) 0.84 (0.54 - 0.97) 

AST-ALT ratio 32 High 0.59 (0.50- 0.82) 0.72 (0.52 - 0.91) 

Bonacini index 12 Moderate 0.66 (0.58 - 0.71) 0.74 (0.61 - 0.91) 

ELF™ 8 Moderate 0.81 (0.72 - 0.87) 0.88 (0.78 - 0.91) 

FIB-4 19 Moderate 0.74 (0.61 - 0.81) 0.87 (0.83 - 0.92) 

FibroIndex 9 Moderate 0.76 (0.58 - 0.86) 0.86 (0.78 - 0.92) 

Fibrometer™ 8 Moderate 0.82 (0.78 - 0.85) 0.91 (0.89 - 0.94) 

FIBROSpect® II 7 Low 0.86 (0.77 - 0.90) NR 

FibroTest® 32 High 0.79 (0.70 - 0.89) 0.86 (0.71 - 0.92) 

Forns index 22 High 0.76 (0.60 - 0.86) 0.87 (0.85 - 0.91) 

GUCI 5 Low NR 0.82 (0.78 - 0.86) 

Hepascore® 12 High 0.79 (0.69 - 0.82) 0.89 (0.88 - 0.94) 

Lok index 10 Moderate NR 0.80 (0.61 - 0.91) 

Pohl index 12 Low 0.52 (0.52 - 0.53) 0.65 (0.64 - 0.66) 

 

The Chou & Wasson review also summarized the results of trials making direct comparisons between 

APRI or FibroTest® and various other blood tests. Very few of these direct comparisons showed 

substantial differences in the median AUROC for fibrosis, but median differences in excess of 0.05 are 

reported in Table 7 below. Only one of the direct comparisons (APRI vs. AST-ALT ratio) for the diagnosis 

of cirrhosis exceed a median difference in AUROC of greater than 0.05; in those studies APRI was more 

accurate than the AST-ALT ratio. 
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Table 7. Studies of Direct Comparisons between Two Blood Tests 

Number of 

studies 

Test A 

AUROC median 

Test B 

AUROC median 

Median difference 

(range) 

13 APRI 

0.76 

AST-ALT ratio 

0.58 

0.17 

(-0.06 to 0.23) 

4 APRI 

0.74 

Bonacini index 

0.66 

0.08 

(0.07 to 0.09) 

8 APRI 

0.79 

Fibrometer™ 

0.84 

-0.06 

(-0.07 to -0.02) 

8 APRI 

0.76 

Platelet count 

0.67 

0.08 

(-0.06 to 0.53) 

3 APRI 

0.69 

Pohl index 

0.52 

0.17 

(0.13 to 0.23) 

3 FibroTest® 

0.78 

FibroIndex 

0.72 

0.08 

(0.02 to 0.10) 

 

The authors also include 9 studies that report on the use of combinations of blood tests or indices. Four 

studies reported on diagnostic performance of the Sequential Algorithm for Fibrosis Evaluation that 

combines results from APRI and FibroTest®. In two studies of patients with fibrosis (F2), the algorithm 

had an AUROC of 0.90 and 0.94. In 3 studies of cirrhosis, the algorithm had a median AUROC of 0.87. The 

remaining combinations of tests or indices were only studied in single trials. 

The authors point out several limitations of the review, the most important of which is the binary 

interpretation of presence or absence of clinically significant fibrosis. As they note, “Measures that 

incorporate the accuracy of tests at each fibrosis stage would therefore be more informative than 

estimates based on dichotomized classifications.” Additionally, because nearly all the included studies 

grouped patients with both lesser stages of fibrosis and cirrhosis, it was not possible to ascertain the 

diagnostic performance of blood tests for less severe fibrosis independent from the diagnostic accuracy 

of the full spectrum of significant fibrosis, and distinguishing between F2 and F3 is not possible. Overall, 

the authors conclude that a variety of blood tests are moderately useful for the identification of 

clinically significant fibrosis in patients with HCV.  

Shear Wave Elastography 

Li et al., 2016 

This is a good-quality systematic review and meta-analysis of diagnostic accuracy studies of real-time 

shear wave elastography (SWE) for staging liver fibrosis. The authors identified eight studies with a total 

of 934 patients comparing SWE to a reference standard of liver biopsy. Most patients in the included 

studies had chronic viral hepatitis, but the precise breakdown was not provided. The included studies 

were generally at low risk of bias, though three were judged to be susceptible to disease progression 
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bias because of the time difference between the two tests. The diagnostic operating characteristics from 

the meta-analysis are reported in Table 8 below. 

Table 8. Diagnostic Operating Characteristics for Shear Wave Elastography 

Fibrosis Stage AUROC 

(95% CI) 

Sensitivity Specificity Positive LR Negative LR 

Significant: 

F2 

0.88 

(0.85 - 0.91) 

0.85 0.81 4.47 0.18 

Advanced: 

F3 

0.94 

(0.92 - 0.96) 

0.90 0.81 4.73 0.12 

Cirrhosis: 

F4 

0.92 

(0.89 - 0.94) 

0.87 0.88 7.25 0.15 

 

The authors note that the primary limitations of their review include the small number of studies and 

the inability to perform subgroup analysis by etiology of chronic liver disease. 

The authors observe that compared with reported diagnostic accuracy of other modalities, SWE is 

comparable to TE and ARFI for diagnosis of cirrhosis, and comparable to ARFI but better than TE for the 

diagnosis of significant fibrosis (F2). Overall, the authors conclude that the diagnostic accuracy of SWE 

for fibrosis staging is good. 

Real-Time Tissue Elastography 

Kobayashi et al., 2014 

This is a good-quality systematic review and meta-analysis of diagnostic accuracy studies of real-time 

tissue elastography (RT-TE) compared to a reference standard of liver biopsy. The authors identified 15 

trials including over 1,600 patients. Ten of 15 studies included patients with HCV. The authors expressed 

concerns over the risk of bias in several included studies related to patient selection bias and the 

absence of pre-specified cut-off values for the index tests. They also identified possible publication bias 

in their funnel plots. The meta-analytic results for sensitivity and specificity are reported in Table 9 

below. 
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Table 9. Diagnostic Operating Characteristics for Real-Time Tissue 
Elastography 

Fibrosis Stage AUROC 

(95% CI) 

Sensitivity 

(95% CI) 

Specificity 

(95% CI) 

Positive LR 

(95% CI) 

Negative LR 

(95% CI) 

Significant: 

F2 

0.69 

 (NR) 

0.79 

(0.75 - 0.83) 

0.76 

(0.68 - 0.82) 

3.29 

(NR) 

0.27  

(NR) 

Advanced: 

F3 

0.86 

(NR) 

0.82 

(0.75 - 0.88) 

0.81 

0.72 - 0.88) 

4.31  

(NR) 

0.22  

(NR) 

Cirrhosis: 

F4 

0.72 

(NR) 

0.74 

(0.63 - 0.82) 

0.84 

0.79 - 0.88) 

4.6  

(NR) 

0.30  

(NR) 

 

Overall, the authors conclude that, “RTE is not highly accurate for any cut-off stage of fibrosis.” 

Direct Comparisons of FibroTest®, FIB-4, APRI, and TE 

Houot et al., 2016 

This is a poor-quality systematic review and meta-analysis of trials making direct comparisons between 

FibroTest®, APRI, FIB-4, and TE compared to a reference standard of liver biopsy. The authors identified 

71 trials, of which 37 included only patients with HCV. The main purpose of the review was to determine 

whether there were differences between the AUROC of these tests for the diagnosis of advanced 

fibrosis (defined here as F2) or cirrhosis. The review did not provide information on the methodologic 

quality of the included studies. The authors applied three meta-analytic methods to ascertain whether 

the differences in test performance were statistically significant: an indirect pooled AUROC difference, a 

standard pooled AUROC difference, and a Bayesian pooled AUROC difference. Among the HCV-only 

studies, the differences in AUROC for most comparisons were generally small (<0.05). In the indirect 

pooled analysis, only one comparison showed a statistically significant difference in favor of TE over 

APRI for diagnosis of cirrhosis. In the standard pooled analysis FibroTest® was favored over TE and APRI 

for diagnosis of fibrosis; TE and FIB-4 were favored over APRI for the diagnosis of cirrhosis. In the 

Bayesian pooled analysis, FibroTest® was favored over APRI for the diagnosis of fibrosis and TE and FIB-4 

were favored over APRI for the diagnosis of cirrhosis. This review is subject to potential conflict of 

interest as the senior author is the inventor of FibroTest® and the study was funded in part by 

BioPredictive, the company that markets FibroTest®. 

Factors Influencing Accuracy of TE 

Perazzo et al., 2015 

This is a narrative review article that summarizes research on various factors that influence the accuracy 

and interpretation of transient elastography. The authors identify four factors that are associated with 

overestimation of fibrosis by TE: heightened necroinflammatory activity as denoted by alanine 

transaminases greater than 10 times the upper limit of normal, extrahepatic cholestasis and hepatic 
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congestion, non-fasting status, and the presence of severe steatosis. The authors also note that the 

reliability of TE measurements is modified by operator experience and propose a definition of an 

experienced operator as greater than 100 examinations. Similarly, large ranges of inter-observer 

variability are reported in the literature and discrepancies between assessments of adjacent fibrosis 

stages are more common. The authors suggest that longitudinal follow-up and examination by the same 

experienced operator may prove most accurate.  

We did not identify any evidence that addresses the question of initial timing of staging or the 

appropriate intervals for re-staging using non-invasive tests. The systematic review of TE did observe 

that the common practice in Alberta, Canada is to perform non-invasive tests to assess fibrosis stage 

every 3 to 5 years. 

EVIDENCE SUMMARY 

Although an imperfect test itself, liver biopsy remains the reference standard by which noninvasive tests 

of liver fibrosis and cirrhosis are judged. There is no direct comparative evidence that examines the 

effects of different diagnostic strategies on the predetermined clinical outcomes: 

 Hepatitis-related morbidity/progression 

 Need for liver biopsy 

 Quality of life 

 Testing-related adverse events 

 Change in treatment plan 

Furthermore, there is only sparse evidence on the value and reliability of prognostic information 

obtained from noninvasive tests. However, there are a large number of studies comparing the diagnostic 

accuracy of noninvasive tests of liver fibrosis to the reference standard of liver biopsy. Many of these 

studies (see Appendix D) demonstrated good or excellent performance of non-invasive tests for the 

detection of various levels of fibrosis; in general, imaging studies appear to have greater ability to 

distinguish between intermediate stages of fibrosis (i.e. between F2 and F3), while blood tests appear to 

be suitable for establishing the presence of significant fibrosis (F2) or cirrhosis (F4). 

OTHER DECISION FACTORS 

Resource Allocation 

The price of noninvasive tests is generally significantly less than liver biopsy and avoids the costs 

associated with harms from liver biopsy. However, noninvasive testing is likely to be done at a higher 

frequency than liver biopsy and the increased number of total procedures may somewhat reduce the 

cost-savings associated with avoiding liver biopsy. The more significant cost driver is the impact 

noninvasive testing may have on determining the eligible population for treatment with hepatitis C. 

Health plans have prioritized treatment of hepatitis C patients with the newer expensive medications 

both because of the high cost of these medications and the prevalence of chronic hepatitis C infection in 
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the general population. The cutoff point for some plans in Oregon include only treating persons with a 

score of F3 or above. This requires testing that can accurately distinguish between the cutoff points for 

treatment. If a test has a high false positive rate, that would lead more people into a hepatitis C 

treatment pathway (increasing overall costs of the population in the near term). If a test has a high false 

negative rate, then people with more advanced fibrosis who may particularly benefit from treatment 

would not qualify for treatment (decreasing health system costs, but at the expense of fewer eligible 

people receiving appropriate treatment). 

Values and preferences 

Patients would highly value avoiding an invasive procedure as long as the information provided by a 

noninvasive test was comparable. There would be minimal variability in this preference. From a 

population perspective, it would be very important that these tests can accurately distinguish between 

those persons who would benefit the most from the very expensive treatment versus others who may 

be able to delay or avoid treatment altogether.  

POLICY LANDSCAPE 

Quality measures 

No quality measures were identified when searching the National Quality Measures Clearinghouse. 

Payer coverage policies 

The Oregon Medicaid fee-for-service Approval Criteria for Hepatitis C Direct-Acting Antivirals requires 

liver fibrosis staging by either: 

 A biopsy, transient elastography (FibroScan®), or serum test (FibroSure®) to indicate advanced 

fibrosis (METAVIR F3) or cirrhosis (METAVIR F4) 

 Radiologic, laboratory (APRI score >1.5 or FIB-4 score >3.25), or clinical evidence (ascites, portal 

hypertension) of cirrhosis 

The Washington Health Care Authority outlines the treatment policy for patients with HCV, with the 

accepted diagnostic tests for liver damage including imaging procedures (FibroScan®, ARFI, SWE) and 

blood tests (FibroSure®, APRI). The Table 10 below shows the allowed tests and cutoffs used to stage 

liver fibrosis to determine hepatitis C treatments. 

 

  

http://www.qualitymeasures.ahrq.gov/
http://www.orpdl.org/durm/PA_Docs/hepatitisCdirectactingantivirals.pdf
http://www.hca.wa.gov/medicaid/pharmacy/Documents/hepatitis_c_treatment_policy.pdf
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Table 10: Washington Health Care Authority Accepted Diagnostic Tests and 
Procedures to Stage Liver Damage in Patients with Chronic HCV Infection 

METAVIR 

Score 

Biopsy FibroScan® Elastography 

(ARFI/PSWE) 

FibroSure® APRI Other 

Imaging 

F4 F4 ≥ 12.5 kPa ≥ 2.34 m/s ≥ 0.75 ≥ 2.0 Cirrhosis 

F3 F3 9.6 - 12.4 kPa 2.01 - 2.33 m/s 0.58 - 0.74 1.5 - 1.9  

F2 F2 7.1 - 9.5 kPa 1.38 - 2.0 m/s 0.49 - 0.57 1.0 - 1.4  

F1/0 F1/0 ≤ 7.0 kPa ≤ 1.37 m/s ≤ 0.48 ≤ 0.9  

On May 27, 2016, a United States District Court issued a preliminary injunction requiring the 

Washington Medicaid program to cover direct-acting antiviral medications for Medicaid clients with 

hepatitis C, regardless of the extent of liver fibrosis. 

Coverage policies for noninvasive tests of liver fibrosis were searched for four commercial payers: Aetna, 

Cigna, Moda, and Regence. Transient elastography (FibroScan®) is covered by three of these payers: 

Aetna, Cigna, and Moda. MRE for staging liver fibrosis is covered by only Moda. None of the other 

imaging tests are covered by these payers. Three of the four payers do not cover the blood tests for 

staging liver fibrosis. Moda Health covers the blood tests FibroSure®, FIBROSpect®, APRI, ActiTest®, and 

Hepascore®.  

Aetna’s precertification criteria for direct-acting antivirals require the staging of liver disease by liver 

biopsy, METAVIR scores, FibroScan® score, APRI score, radiological imaging consistent with cirrhosis 

(i.e., evidence of portal hypertension), or physical findings or clinical evidence consistent with cirrhosis 

as attested by the prescribing physician. The Regence Medical Policy Manual states that, “Liver biopsy is 

typically recommended prior to the initiation of antiviral therapy.” Coverage policies for direct-acting 

antivirals for Cigna and Moda do not indicate specific methods for staging of liver fibrosis. 

For Medicare, no National Coverage Determinations or Local Coverage Determinations related to 

noninvasive tests for liver fibrosis were identified. 

Professional society guidelines 

American Association for the Study of Liver Disease (AASLD) and Infectious 
Disease Society of America (IDSA) Guideline, 2016 

The AASLD and IDSA guideline endorses the use of biopsy, imaging, and/or noninvasive markers to 

evaluate advanced fibrosis in HCV patients for treatment planning and to ascertain whether additional 

screening and management of cirrhosis is needed (Class I, Level A). It also endorses the continued 

monitoring of liver disease in those who defer treatment, but does not specify the use of noninvasive 

tests or provide an optimal interval for re-assessment. 

Regarding noninvasive tests, the AASLD and IDSA guideline makes the following statements: 

http://www.aetna.com/cpb/medical/data/600_699/0690.html
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/medical/mm_0504_coveragepositioncriteria_omnibus_codes.pdf
https://www.modahealth.com/pdfs/med_criteria/Non-invasiveTestingLiverFibrosis.pdf
https://www.regence.com/search?q=%22Evaluation+and+Monitoring+of+Patients+with+Chronic+Liver+Disease%22&btnG.x=0&btnG.y=0&btnG=Google+Search&btnG.x=0&btnG.y=0&client=trgmedpol&output=xml_no_dtd&proxystylesheet=trgmedpol&proxycustom=_HOME&oe=UTF-8&ie=UTF-8&ulang=en&sort=date%3AD%3AL%3Ad1&entqrm=0&wc=200&wc_mc=1&ud=1&exclude_apps=1&site=trgmedpol
http://www.aetna.com/products/rxnonmedicare/data/2015/GI/hepatitis_c.html
http://blue.regence.com/trgmedpol/radiology/rad56.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/pharmacy/ph_1316_coveragepositioncriteria_hepatitis_C_therapy.pdf
https://www.modahealth.com/pdfs/odsadv/2015/prior_auth_guidelines.pdf
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 “No single method is recognized to have high accuracy alone and each test must be 

interpreted carefully. A recent publication of the Agency for Healthcare Research and Quality 

found evidence in support of a number of blood tests; however, at best, they are only 

moderately useful for identifying clinically significant fibrosis or cirrhosis.” 

 “Vibration-controlled transient liver elastography is a noninvasive way to measure liver 

stiffness and correlates well with measurement of substantial fibrosis or cirrhosis in patients 

with chronic HCV infection. The measurement range does overlap between stages.” 

 “The most efficient approach to fibrosis assessment is to combine direct biomarkers and 

vibration-controlled transient liver elastography. A biopsy should be considered for any 

patient who has discordant results between the 2 modalities that would affect clinical decision 

making. For example, one shows cirrhosis and the other does not. The need for liver biopsy 

with this approach is markedly reduced.” 

 “Alternatively, if direct biomarkers or vibration-controlled transient liver elastography are not 

available, the AST-to-platelet ratio index (APRI) or FIB-4 index score can help, although neither 

test is sensitive enough to rule out substantial fibrosis. Biopsy should be considered in those in 

whom more accurate fibrosis staging would impact treatment decisions. Individuals with 

clinically evident cirrhosis do not require additional staging (biopsy or noninvasive 

assessment).” 
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European Association for the Study of the Liver (EASL) and Asociación 
Latinoamericano para el Estudio del Hígado (ALEH), 2015 

This is a comprehensive clinical practice guideline on the use of noninvasive tests for evaluating liver 

disease across a variety of etiologies. In general, EASL/ALEH endorse the use of noninvasive tests of liver 

fibrosis. Specific recommendations and statements include: 

 “Non-invasive tests should always be interpreted by specialists in liver disease, according to the 

clinical context, considering the results of other tests (biochemical, radiological and endoscopic) 

and taking into account the recommended quality criteria for each test and its possible pitfalls 

(A1).” 

 “TE is a fast, simple, safe and easy to learn procedure that is widely available. Its main limitation 

is the impossibility of obtaining results in case of ascites or morbid obesity and its limited 

applicability in case of obesity and limited operator experience (A1).” 

 “TE should be performed by an experienced operator (>100 examinations) following a 

standardized protocol with the patient, fasting for at least 2 hours, in the supine position, right 

arm in full abduction, on the midaxillary line with the probe-tip placed in the 9th to 11th 

intercostal space with a minimum of 10 shots (A1).” 

 “Although alternative techniques, such as pSWE/ARFI or 2D-SWE seem to overcome limitations 

of TE, their quality criteria for correct interpretation are not yet well defined (A1).” 

 “MR elastography is currently too costly and time consuming for routine clinical practice use and 

seems more suited for research purposes (A1).” 

 “When compared in HCV patients, the different patented tests have similar levels of 

performance in diagnosing significant fibrosis and cirrhosis (A1). Although non-patented tests 

might have lower diagnostic accuracy than patented tests, they are not associated with 

additional costs, are easy to calculate, and are widely available (A2).” 

 “Among the different available strategies, algorithms combining TE and serum biomarkers 

appear to be the most attractive and validated one (A2). In patients with viral hepatitis C, when 

TE and serum biomarkers results are in accordance, the diagnostic accuracy is increased for 

detecting significant fibrosis but not for cirrhosis. In cases of unexplained discordance, a liver 

biopsy should be performed if the results would change the patient management (A1).” 
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The EASL/ALEH guideline includes the following proposed algorithm for noninvasive testing in HCV 

patients.

 

National Institute for Health and Care Excellence (NICE), 2015 

NICE issued medical technology guidance on the use of Virtual Touch™ Quantification (VTq, a 

proprietary system for performing ARFI) for diagnosing and monitoring liver fibrosis in chronic hepatitis 

B and C. The panel endorsed the use of VTq as an option for assessing liver fibrosis in chronic hepatitis B 

or C. They concluded that VTq is as accurate as transient elastography and cost modelling suggested that 

VTq would likely to be cost saving compared to transient elastography and liver biopsy. 
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Scottish Intercollegiate Guidelines Network (SIGN), 2013 

SIGN published a comprehensive guideline on the management of hepatitis C in 2013 including 

recommendations regarding the use of noninvasive tests for diagnosing fibrosis and cirrhosis. The SIGN 

guideline states that while biochemical markers may be able to distinguish cirrhosis from less degrees of 

fibrosis, “intermediate stages are not distinguishable.” Thus, SIGN recommends that biochemical 

markers should not be considered an alternative to biopsy for staging intermediate levels of fibrosis, but 

may be used in place of biopsy to diagnose cirrhosis (B recommendations, 2++ evidence). The guideline 

does offer that measurement of liver stiffness by noninvasive testing may be considered a 

“recommended best practice based on the clinical experience of the guideline development group.”  

Society of Radiologists in Ultrasound Consensus Conference Statement, 2015 

This consensus conference statement (Barr et al., 2015) asserts that elastography (using either 

ultrasound or magnetic resonance techniques) can be used to diagnose liver fibrosis in patients “without 

overt decompensated cirrhosis.” The panel stated that elastography should be used to group patients 

into three categories: those with minimal fibrosis (F0 or F1), those with a high likelihood of cirrhosis (F4), 

and those with values in between suggesting moderate to severe fibrosis (F2 and F3). The panel also 

proposed consensus diagnostic thresholds which are reproduced in Table 11. 

Table 11: Consensus of Suggested Thresholds in Patients with Hepatitis C 

Device No Clinically Significant 

Fibrosis: METAVIR Stage < F2, 

Unlikely to Need Follow-up 

Advanced Fibrosis and/or Cirrhosis: 

METAVIR Stage of F4 and Some Stages 

of F3 – Clinically Significant Fibrosis 

TE FibroScan® 

(Echosens) 

<7 kPa (1.5 m/sec) >15 kPa (2.2 m/sec) 

Siemens pSWE 1.2 m/sec (Siemens suggests 

<1.34 m/sec, <5.6 kPa) 

>2.2 m/sec (>15 kPa) 

Philips pSWE <5.7 kPa (1.37 m/sec) >2.2 m/sec (>15 kPa) 

2D SWE (SuperSonic 

Imagine) 

<7 kPa (1.5 m/sec) >2.2 m/sec (>15 kPa) 

MR elastography (GE, 

Siemens, Philips) 

<3.0 kPa* (27–30) >5.0 kPa* 

*MR elastography is reported as shear modulus, while U.S. elastography techniques are reported in Young 

modulus. The Young modulus is three times the shear modulus.  

World Health Organization, 2014 

The WHO released a comprehensive guideline in 2014 focused on management of hepatitis C in 

resource limited settings. In general, the guideline states that noninvasive tests should be favored over 

liver biopsy and “in resource-limited settings, it is suggested that aminotransferase/platelet ratio index 

(APRI) or FIB4 be used for the assessment of hepatic fibrosis rather than other noninvasive tests that 
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require more resources such as elastography or Fibrotest.” (Conditional recommendation, low quality 

evidence) 
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APPENDIX A. GRADE INFORMED FRAMEWORK – ELEMENT DESCRIPTIONS 

Strong recommendation 
In Favor: The subcommittee is confident that the desirable effects of adherence to a recommendation 

outweigh the undesirable effects, considering the quality of evidence, cost and resource allocation, and 

values and preferences. 

Against: The subcommittee is confident that the undesirable effects of adherence to a recommendation 

outweigh the desirable effects, considering the quality of evidence, cost and resource allocation, and 

values and preferences. 

Weak recommendation 
In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation 

probably outweigh the undesirable effects, considering the quality of evidence, cost and resource 

allocation, and values and preferences, but is not confident.  

Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation 

probably outweigh the desirable effects, considering the quality of evidence, cost and resource 

allocation, and values and preferences, but is not confident.  

Quality or strength of evidence rating across studies for the 
treatment/outcome1 
High: The subcommittee is very confident that the true effect lies close to that of the estimate of the 

effect. Typical sets of studies are RCTs with few or no limitations and the estimate of effect is likely 

stable. 

Moderate: The subcommittee is moderately confident in the effect estimate: The true effect is likely to 

be close to the estimate of the effect, but there is a possibility that it is substantially different. Typical 

                                                           

1 Includes risk of bias, precision, directness, consistency and publication bias  

Element Description 

Balance between 

desirable and 

undesirable effects 

The larger the difference between the desirable and undesirable effects, the higher the 

likelihood that a strong recommendation is warranted. The narrower the gradient, the 

higher the likelihood that a weak recommendation is warranted 

Quality of evidence The higher the quality of evidence, the higher the likelihood that a strong 

recommendation is warranted 

Resource allocation The higher the costs of an intervention—that is, the greater the resources consumed—

the lower the likelihood that a strong recommendation is warranted 

Values and 

preferences 

The more values and preferences vary, or the greater the uncertainty in values and 

preferences, the higher the likelihood that a weak recommendation is warranted 

Other considerations Other considerations include issue about the implementation and operationalization of 

the technology or intervention in health systems and practices within Oregon. 
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sets of studies are RCTs with some limitations or well-performed nonrandomized studies with additional 

strengths that guard against potential bias and have large estimates of effects. 

Low: The subcommittee’s confidence in the effect estimate is limited: The true effect may be 

substantially different from the estimate of the effect. Typical sets of studies are RCTs with serious 

limitations or nonrandomized studies without special strengths. 

Very low: The subcommittee has very little confidence in the effect estimate: The true effect is likely to 

be substantially different from the estimate of effect. Typical sets of studies are nonrandomized studies 

with serious limitations or inconsistent results across studies. 
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APPENDIX B. GRADE EVIDENCE PROFILE 

Quality Assessment for MRE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

12 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Low Not serious Serious Not serious  Moderate 

confidence 

●●●◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for TE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

2 Prospective 

prognostic 

studies 

Moderate 

to high 

Not serious Serious Serious  Very low 

confidence 

●◌◌◌ 

Need for liver biopsy (Critical outcome) 

57 Diagnostic 

accuracy 

studies 

(cross-

sectional or 

Low Not serious Serious Not serious  Moderate 

confidence 

●●●◌ 



 

  

39 Noninvasive Testing for Liver Fibrosis in Patients with Chronic Hepatitis C  

Approved 10/6/2016 

Quality Assessment for TE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

cohort 

designs) 

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for ARFI (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

36 Diagnostic 

accuracy 

studies 

(cross-

sectional or 

cohort 

designs) 

Moderate Not serious Serious Not serious  Low 

confidence 

●●◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for SWE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

8 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Low to 

Moderate 

Not serious Serious Not serious  Low 

confidence 

●●◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for RT-TE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

15 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Unclear Possible 

publication 

bias 

Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 
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Quality Assessment for RT-TE (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for Platelet count (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

18 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for Hyaluronic acid (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

8 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for Age-platelet index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

11 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Not Serious  Low 

confidence 

●●◌◌  

Quality of life (Critical outcome) 

0       Insufficient 
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Quality Assessment for Age-platelet index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for APRI (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

6 Retrospective 

prognostic 

studies 

High Not serious Serious Not serious  Very low 

confidence 

●◌◌◌  

Need for liver biopsy (Critical outcome) 

7 Diagnostic 

accuracy 

studies 

(cross-

sectional or 

cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for AST-ALT ratio (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

32 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

 

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for Bonacini index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

12 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Not serious   Low 

confidence 

●●◌◌ 

Quality of life (Critical outcome) 
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Quality Assessment for Bonacini index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for ELF™ (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

8 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for FIB-4 (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

6 Retrospective 

prognostic 

studies 

High Not serious Serious Not serious  Very low 

confidence 

●◌◌◌ 

Need for liver biopsy (Critical outcome) 

19 Diagnostic 

accuracy 

studies 

(cross-

sectional or 

cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

 

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for FibroIndex (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

9 Diagnostic 

accuracy 

studies 

(cross-

sectional 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  
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Quality Assessment for FibroIndex (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

or cohort 

designs) 

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for FibroMeter™ (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

8 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for FIBROSpect® II (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

7 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for FibroTest® (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

6 Retrospective 

prognostic 

studies 

High No serious Serious Serious  Very low 

confidence 

●◌◌◌ 

Need for liver biopsy (Critical outcome) 

32 Diagnostic 

accuracy 

studies 

(cross-

sectional or 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌ 
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Quality Assessment for FibroTest® (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

cohort 

designs) 

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for Forns index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

7 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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Quality Assessment for Hepascore® (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

12 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Serious  Very low 

confidence 

●◌◌◌  

Quality of life (Critical outcome) 

0       Insufficient 

 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 

 

Quality Assessment for Pohl index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

Hepatitis related morbidity/progression (Critical outcome) 

0       Insufficient  

Need for liver biopsy (Critical outcome) 

12 Diagnostic 

accuracy 

studies 

(cross-

sectional 

or cohort 

designs) 

Moderate Not serious Serious Not serious  Low 

confidence 

●●◌◌  

Quality of life (Critical outcome) 
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Quality Assessment for Pohl index (Confidence in Estimate of Effect)  

No. of 

Studies 

Study 

Design(s) 

Risk of 

Bias Inconsistency Indirectness Imprecision 

Other 

Factors Quality 

0       Insufficient 

Testing related adverse events (Important outcome) 

0       Insufficient 

Change in treatment plan (Important outcome) 

0       Insufficient 
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APPENDIX C. METHODS 

Scope Statement 
Populations 

Adults and children with chronic hepatitis C infection 

Population scoping notes: None 

Interventions 

Noninvasive tests of liver fibrosis (e.g., acoustic radiation force impulse imaging, transient 

elastography, magnetic resonance elastography, biochemical tests with predictive algorithms)  

Intervention exclusions: None 

Comparators 

Liver biopsy, other interventions listed above 

Outcomes 

Critical: Hepatitis-related morbidity/progression, need for liver biopsy, quality of life 

Important: Testing-related adverse events, change in treatment plan (especially decision to 

begin antiviral therapy) 

Considered but not selected for the GRADE table: None 

Key Questions 

1. What is the comparative effectiveness of noninvasive tests for the diagnosis and management 

of hepatic fibrosis in patients with chronic hepatitis C? 

2. Does the comparative effectiveness of noninvasive tests of liver fibrosis in patients with 

chronic hepatitis C vary based on: 

a. Duration of infection 

b. Fibrosis score 

c. Body habitus 

d. Operator/interpreter training or experience 

e. Co-existence of other etiologies of liver disease (e.g., non-alcoholic steatohepatitis)  

3. What are the comparative diagnostic operating characteristics of tests of liver fibrosis? 

4. What is the evidence for the timing of the initial testing for fibrosis and intervals for 

subsequent reassessment of fibrosis? 
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Search Strategy 
A full search of the core sources was conducted to identify systematic reviews, meta-analyses, 

technology assessments, and clinical practice guidelines using terms for each of the studied 

interventions. Searches of core sources were limited to citations published after 2010.  

The core sources searched included:  

Agency for Healthcare Research and Quality (AHRQ) 

Blue Cross/Blue Shield Health Technology Assessment (HTA) program 

BMJ Clinical Evidence 

Canadian Agency for Drugs and Technologies in Health (CADTH) 

Cochrane Library (Wiley Interscience)  

Hayes, Inc. 

Institute for Clinical and Economic Review (ICER) 

Medicaid Evidence-based Decisions Project (MED) 

National Institute for Health and Care Excellence (NICE) 

Tufts Cost-effectiveness Analysis Registry 

Veterans Administration Evidence-based Synthesis Program (ESP)  

Washington State Health Technology Assessment Program 

A MEDLINE search was then conducted to identify randomized control trials, systematic reviews, meta-

analyses, and technology assessments published after the end search date of the most recent SR for 

each studied intervention. 

Searches for clinical practice guidelines were limited to those published since 2010. A search for relevant 

clinical practice guidelines was also conducted, using the following sources:  

Australian Government National Health and Medical Research Council (NHMRC) 

Centers for Disease Control and Prevention (CDC) – Community Preventive Services  

Choosing Wisely 

Institute for Clinical Systems Improvement (ICSI) 

National Guidelines Clearinghouse 

New Zealand Guidelines Group 

NICE 

Scottish Intercollegiate Guidelines Network (SIGN) 

United States Preventive Services Task Force (USPSTF) 

Veterans Administration/Department of Defense (VA/DOD) 

Inclusion/Exclusion Criteria 

Studies were excluded if they were not published in English or did not address the scope statement.  
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APPENDIX D: TEST CHARACTERISTICS 

Noninvasive Tests with Good or Excellent Accuracy by Pooled or Median 
AUROC 

 

 

 

 

 

 

 

 

 

 

 

 

  

Test Pooled/Median AUROC ≥F2 

(95% CI/Range) 

Pooled/Median AUROC ≥F3 

(95% CI/Range) 

MRE 0.88 

(0.84 - 0.91) 

0.93 

(0.90 - 0.95) 

TE 0.89 

(0.86 - 0.91) 

0.92 

(0.89 - 0.94) 

ARFI 0.88 

(0.81 - 0.96) 

0.93 

(0.89 - 0.97) 

SWE 0.88 

(0.85 - 0.91) 

0.94 

(0.92 - 0.96) 

RT-TE  0.86 

(NR) 

ELF™ 0.81 (median) 

(Range 0.72 - 0.87) 

 

Fibrometer™ 0.82 (median) 

(Range 0.78 - 0.85) 

 

FIBROSpect® II 0.86 (median) 

(Range 0.77 - 0.90) 
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Noninvasive Tests with Fair or Poor Accuracy by Median AUROC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Illustrative Effects of Reported Cut-Offs on Sensitivity and Specificity 

MRE (Singh et al., 2015) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 3.66 kPa  0.79 0.81 

≥F3 4.11 kPa  0.85 0.85 

 

  

Test Median AUROC ≥F2 (Range) 

Platelet count 0.71 (0.38 - 0.94) 

Hyaluronic acid 0.75 (0.65 - 0.88) 

Age-platelet index 0.74 (0.64 - 0.79) 

APRI 0.77 (0.58 - 0.95) 

AST-ALT ratio 0.59 (0.50 - 0.82) 

Bonacini index 0.66 (0.58 - 0.71) 

FIB-4 0.74 (0.61 - 0.81) 

FibroIndex 0.76 (0.58 - 0.86) 

FibroTest® 0.79 (0.70 - 0.89) 

Forns index 0.76 (0.60 - 0.86) 

Hepascore® 0.79 (0.69 - 0.82) 

Pohl index 0.52 (0.52 - 0.53) 
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TE (Steadman et al., 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 7.4 (SD ±1.5) kPa  0.80 0.81 

≥F3 9.9 (SD ±2.4) kPa  0.84 0.87 

 

ARFI (selected individual studies included in Nierhoff et al., 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

 

1.22 m/s  1.0 0.71 

1.37 m/s  0.69 0.92 

1.63 m/s  0.59 1.0 

≥F3 

 

1.71 m/s  1.0 0.73 

1.73 m/s  0.93 0.85 

 

SWE (selected individual studies included in Li et al., 2016) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

7.2 kPa  0.86 0.86 

8.6 kPa  0.78 0.93 

≥F3 

 

9.1 kPa  0.92 0.85 

10.46 kPa  0.89 0.80 

 

APRI (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

≥0.5 to >0.55  0.81 0.55 

≥1.5  0.37 0.95 

F4 

 

≥1.0  0.77 0.75 

≥2.0  0.48 0.94 
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ELF™ (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

>8.75  0.86 0.62 

>9.78  0.84 0.80 

 

FIB-4 (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

≥1.45  0.64 0.68 

≥3.25  0.5 0.79 

F4 

 

≥1.45  0.90 0.58 

≥3.25  0.55 0.92 

 

Fibrometer™ (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 >0.419 to >0.59  0.69 0.81 

 

FIBROSpect® II (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

>0.36  0.95 0.66 

≥0.42  0.67 0.74 

 

FibroTest® (Chou & Wasson, 2013) 

Fibrosis Stage Cut-off Sensitivity Specificity 

≥F2 

 

>0.10 to >0.22  0.92 0.38 

>0.70 to >0.80  0.22 0.96 

F4 

 

>0.56  0.85 0.77 

>0.73 to >0.862  0.56 0.81 

 

  



 

  

58 Noninvasive Testing for Liver Fibrosis in Patients with Chronic Hepatitis C  

Approved 10/6/2016 

APPENDIX E. APPLICABLE CODES 

 Note: Inclusion on this list does not guarantee coverage 

CODES DESCRIPTION 

ICD-10 Diagnosis Codes 
 B18.2 Chronic viral hepatitis C 

CPT Codes 
0346T Ultrasound elastography (with diagnosis code) 

91200 
Liver elastography, mechanically induced shear wave (e.g. vibration), without imaging, with 
interpretation and report 

91299 Other diagnostic gastroenterology procedures 

0001M 
Infectious disease, HCV, six biochemical assays (ALT, A2-macroglobulin, apolipoprotein A-1, total 
bilirubin, GGT, and haptoglobin) utilizing serum, prognostic algorithm reported as scores of fibrosis 
and necroinflammatory activity in liver 

81599 Unlisted multianalyte assay with algorithm 

82172  Apolipoprotein 

82246  Bilirubin 

82977  Glutamiltransferase, gamma (GGT) 

83010  Hepatoglobin; quantitative 

83519 Immunoassay, analyte quantitative by radiopharmaceutical technique 

83520 Immunoassay NOS 

83883 Nephelometry, each analyte not elsewhere specified 

84450  Transferase; aspartate amino (AST) (SGOT) 

84460 Transferase; alanine amino (ALT) (SGPT) 
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Question: Should sacroiliac joint fusion be added as a treatment for sacroiliitis? 
 
Question source: Andy Kranenburg, MD and Adam Cabala, MD, orthopedic surgeons 
 
Issue: This topic was introduced and discussed at the August, 2016 VBBS meeting.  Drs. 
Kranenberg and Kitchel testified about the utility of this procedure, and the literature 
supporting is use.  There were questions about the long term benefits of such surgery; 
Kranenburg presented testimony about two studies with 4 and 5 year follow up respectively 
that showed benefit in symptom improvement. There were concerns discussed about possible 
poor outcomes, such as dysfunction of the lumbar spine.  There were concerns about the 
industry sponsorship of nearly all trials.  
 
Two RCTS (N=148, 103), several prospective and retrospective cohort studies, and two 
systematic reviews were included in the August meeting materials. The staff summary of the 
evidence was that “There is very low quality evidence based on poorly designed studies at high 
risk of bias. There also appears to be significant rates of complications, need for reoperation, 
and the possible development of novel lumbar pathology as a result of the procedure. 
Prominent private payers also consider this treatment experimental for back or SI pain.”  
 
Currently, sacroiliac joint fusion (CPT 27279 Arthrodesis, sacroiliac joint, percutaneous or 
minimally invasive (indirect visualization), with image guidance, includes obtaining bone graft 
when performed, and placement of transfixing device) is on line 187 FRACTURE OF PELVIS, 
OPEN AND CLOSED.  M46.1 (Sacroiliitis, not elsewhere classified), which includes sacroiliitis and 
sacroiliac arthritis, is currently on line 407 CONDITIONS OF THE BACK AND SPINE (medical line).  
 
The orthopedic surgeons supporting the use of this procedure have been discussing possible 
coverage with Drs. Saboe and Williams from VBBS.  They have produced a possible guideline 
note for use in determining coverage if this procedure is added to the Prioritized List.   Dr. 
Williams recommends using the North American Spine Society guideline, and Dr. Saboe 
suggested other requirements.  The NASS guideline has a requirement (see #8 below) of a trial 
of at least one therapeutic intra-articular SIJ injection (i.e. corticosteroid injection).  However, 
CPT 27096 (Injection procedure for sacroiliac joint, anesthetic/steroid, with image guidance 
(fluoroscopy or CT) including arthrography when performed) is on the Services Recommended 
for Non-Coverage table and a mention of non-coverage is included in the back surgery 
guideline. 
 
The NASS CPR (coverage policy recommendation) requirements for sacroiliac fusion are:   

1. Have undergone and failed a minimum six months of intensive non-operative 
treatment that must include medication optimization, activity modification, bracing, 
and active therapeutic exercise targeted at the lumbar spine, pelvis, SIJ and hip 
including a home exercise program. 

2. Patient’s report of typically unilateral pain that is caudal to the lumbar spine (L5 
vertebrae), localized over the posterior SIJ, and consistent with SIJ pain 
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3. A thorough physical examination demonstrating localized tenderness with palpation 
over the sacral sulcus (Fortin’s point, i.e. at the insertion of the long dorsal ligament 
inferior to the posterior superior iliac spine or PSIS) in the absence of tenderness of 
similar severity elsewhere (e.g. greater trochanter, lumbar spine, coccyx) and that other 
obvious sources for their pain do not exist 

4. Positive response to at least three of six provocative tests (e.g. thigh thrust test, 
compression test, Gaenslen’s test, distraction test, Patrick’s sign, posterior provocation 
test). 

5. Absence of generalized pain behavior (e.g. somatoform disorder) or generalized pain 
disorders (e.g. fibromyalgia) 

6. Diagnostic imaging studies that include ALL of the following:   
a. Imaging (plain radiographs and a CT or MRI) of the SI joint that excludes the 

presence of destructive lesions (e.g. tumor, infection), fracture, traumatic SIJ 
instability, or inflammatory arthropathy that would not be properly addressed by 
percutaneous SIJ fusion  

b. Imaging of the pelvis (AP plain radiograph) to rule out concomitant hip 
pathology  

c. Imaging of the lumbar spine (CT or MRI) to rule out neural compression or other 
degenerative condition that can be causing low back or buttock pain  

d. Imaging of the SI joint that indicates evidence of injury and/or degeneration 
7. At least 75 percent reduction of pain for the expected duration of two anesthetics (on 

separate visits each with a different duration of action), and the ability to perform 
previously painful maneuvers, following an image-guided, contrast-enhanced intra-
articular SIJ injection. 

8. A trial of at least one therapeutic intra-articular SIJ injection (i.e. corticosteroid 
injection) 
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HERC staff recommendations: 
1) Option 1: Do not add SI joint fusion surgery to the Prioritized List 

a. There is very low quality evidence based on poorly designed studies at high risk 
of bias. 

2) Option 2: Add SI joint fusion surgery to the lower, uncovered back surgery line 
a. Add CPT 27279 (Arthrodesis, sacroiliac joint, percutaneous or minimally invasive 

(indirect visualization), with image guidance, includes obtaining bone graft when 
performed, and placement of transfixing device) to 532 CONDITIONS OF THE 
BACK AND SPINE WITHOUT URGENT SURGICAL INDICATIONS  

b. Add ICD-10 M46.1 (Sacroiliitis, not elsewhere classified) to 532 CONDITIONS OF 
THE BACK AND SPINE WITHOUT URGENT SURGICAL INDICATIONS and keep on 
line 407 CONDITIONS OF THE BACK AND SPINE 

c. Adopt the following guideline for line 532 
 
GUIDELINE XXX, SACROILIAC JOINT FUSION 

Line 532 
Sacroiliac joint fusion (CPT 27279) is included on this line for patients who have all of the 
following: 

1. Baseline score of at least 30% on the Oswestry Disability Index (ODI) and an SIJ pain 
score (average SIJ pain in the last week) of at least “50” on a 0-100 mm visual analog 
scale (VAS), where 0 represents no pain and 100 represents the worst imaginable pain. 

2. Undergone and failed a minimum six months of intensive non-operative treatment that 
must include non-opioid medication optimization and active therapy.  Active therapy is 
defined as activity modification, chiropractic/osteopathic manipulative therapy, bracing, 
and/or active therapeutic exercise targeted at the lumbar spine, pelvis, SIJ and hip 
including a home exercise program. Failure of conservative therapy is defined as less 
than a 50% improvement on Oswestry and/or SIJ pain score.  

3. Typically unilateral pain that is caudal to the lumbar spine (L5 vertebrae), localized over 
the posterior SIJ, and consistent with SIJ pain. 

4. Thorough physical examination demonstrating localized tenderness with palpation over 
the sacral sulcus (Fortin’s point, i.e. at the insertion of the long dorsal ligament inferior 
to the posterior superior iliac spine or PSIS) in the absence of tenderness of similar 
severity elsewhere (e.g. greater trochanter, lumbar spine, coccyx) and that other 
obvious sources for their pain do not exist. 

5. Positive response to at least three of six provocative tests (e.g. thigh thrust test, 
compression test, Gaenslen’s test, distraction test, Patrick’s sign, posterior provocation 
test). 

6. Absence of generalized pain behavior (e.g. somatoform disorder) and generalized pain 
disorders (e.g. fibromyalgia). 

7. Diagnostic imaging studies that include ALL of the following:   
a. Imaging (plain radiographs and a CT or MRI) of the SI joint that excludes the 

presence of destructive lesions (e.g. tumor, infection), fracture, traumatic SIJ 
instability, or inflammatory arthropathy that would not be properly addressed by 
percutaneous SIJ fusion  
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b. Imaging of the pelvis (AP plain radiograph) to rule out concomitant hip 
pathology  

c. Imaging of the lumbar spine (CT or MRI) to rule out neural compression or other 
degenerative condition that can be causing low back or buttock pain  

d. Imaging of the SI joint that indicates evidence of injury and/or degeneration 
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Question: How should the Coverage Guidance on Skin Substitutes for Chronic Skin 
Ulcers be applied to the Prioritized List?   
 
Question source: Evidence-based Guidelines Subcommittee (EbGS) 
 
Issue:  The EbGS made coverage recommendations about specific skin substitutes, and 
about the clinical prerequisites necessary for a skin substitute to be appropriate. VbBS 
has previously seen a draft guideline note based on an approved Coverage Guidance. At 
the last October 2016 HERC meeting, HERC decided to drop the Coverage Guidance but 
directed staff to bring back a proposed guideline note to VbBS about skin substitutes.   
 
The most recent box language from the Draft Coverage Guidance (now dropped) is 
below: 

DRAFT COVERAGE GUIDANCE (NOW WITHDRAWN) 
Skin substitutes for chronic venous leg ulcers and chronic diabetic foot ulcers are 
recommended for coverage (weak recommendation) when all of the following criteria 
are met: 

1. Product is recommended for the type of ulcer being treated (see table below) 
2. FDA indications and contraindications are followed, if applicable 
3. Wound has adequate arterial flow (ABI > 0.7), no ongoing infection and a moist 

wound healing environment 
4. For patients with diabetes, Hba1c level is < 12 
5. Prior appropriate wound care therapy (including but not limited to appropriate 

offloading, multilayer compression dressings and smoking cessation counseling) 
has failed to result in significant improvement (defined as at least a 50 percent 
reduction in ulcer surface area) of the wound over at least 30 days  

6. Ulcer improves significantly over 6 weeks of treatment with skin substitutes, 
with continued significant improvement every 6 weeks required for coverage of 
ongoing applications Ongoing coverage requires significant improvement of the ulcer 
with skin substitute application over the preceding 6 week time period 

7. Patients is able to adhere to the treatment plan  
The following products are recommended/not recommended for coverage as shown 
below. All recommendations are weak recommendations except as specified.  
 

Product Diabetic foot ulcers Venous leg ulcers 

Dermagraft® Recommended Not recommended 

Apligraf® Recommended  Recommended 

OASIS® (Wound Matrix 
and Ultra Tri-Layer 
Matrix) 

Recommended  Recommended 
(OASIS® Wound Matrix 
only) 

EpiFix® Not recommended Not recommended 

Grafix® Not recommended Not recommended 
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Graftjacket® Not recommended Not recommended 

Omnigraft® Not recommended Not recommended 

Talymed® Not recommended Not recommended 

TheraSkin® Not recommended Not recommended 

Other skin substitutes Not recommended Not recommended 

 
The use of skin substitutes is not recommended for coverage of chronic skin ulcers other 
than venous leg ulcers and diabetic foot ulcers (e.g., pressure ulcers) (weak 
recommendation). 

 
The full draft document of the now withdrawn coverage guidance is available here, for 
the evidence background and basis behind the draft box language 
https://www.oregon.gov/oha/herc/Pages/blog-skin-substitutes.aspx. 
 
Current Prioritized List Status: 

 
 

Code Code Descriptions Current Lines 

15271 Application of skin substitute graft to trunk, 
arms, legs, total wound surface area up to 100 
sq cm; first 25 sq cm or less wound surface area 

61,76,185,201,212,384 

15272 Application of skin substitute graft to trunk, 
arms, legs, total wound surface area up to 100 
sq cm; each additional 25 sq cm wound surface 
area, or part thereof (List separately in addition 
to code for primary procedure) 

61,76,185,201,212,384 

15273 Application of skin substitute graft to trunk, 
arms, legs, total wound surface area greater 
than or equal to 100 sq cm; first 100 sq cm 
wound surface area, or 1% of body area of 
infants and children 

61,76,185,201,212,384 

15274 Application of skin substitute graft to trunk, 
arms, legs, total wound surface area greater 
than or equal to 100 sq cm; each additional 100 
sq cm wound surface area, or part thereof, or 

Updated description 
Codes,61,76,185,201,212,384 

https://www.oregon.gov/oha/herc/Pages/blog-skin-substitutes.aspx
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Code Code Descriptions Current Lines 

each additional 1% of body area of infants and 
children, or part thereof (List separately in 
addition to code for primary procedure) 

15275 Application of skin substitute graft to face, scalp, 
eyelids, mouth, neck, ears, orbits, genitalia, 
hands, feet, and/or multiple digits, total wound 
surface area up to 100 sq cm; first 25 sq cm or 
less wound surface area 

61,76,185,201,212,384 

15276 Application of skin substitute graft to face, scalp, 
eyelids, mouth, neck, ears, orbits, genitalia, 
hands, feet, and/or multiple digits, total wound 
surface area up to 100 sq cm; each additional 25 
sq cm wound surface area, or part thereof (List 
separately in addition to code for primary 
procedure) 

61,76,185,201,212,384 

15277 Application of skin substitute graft to face, scalp, 
eyelids, mouth, neck, ears, orbits, genitalia, 
hands, feet, and/or multiple digits, total wound 
surface area greater than or equal to 100 sq cm; 
first 100 sq cm wound surface area, or 1% of 
body area of infants and children 

Updated description 
Codes,61,76,185,201,212,384 

15278 Application of skin substitute graft to face, scalp, 
eyelids, mouth, neck, ears, orbits, genitalia, 
hands, feet, and/or multiple digits, total wound 
surface area greater than or equal to 100 sq cm; 
each additional 100 sq cm wound surface area, 
or part thereof, or each additional 1% of body 
area of infants and children, or part thereof (List 
separately in addition to code for primary 
procedure) 

61,76,185,201,212,384 

 
Related lines 

Line Description 

61 BURN, FULL THICKNESS GREATER THAN 10% OF BODY SURFACE 

76 BURN, PARTIAL THICKNESS GREATER THAN 30% OF BODY SURFACE OR WITH 
VITAL SITE; FULL THICKNESS, LESS THAN 10% OF BODY SURFACE 

185 CONDITIONS INVOLVING EXPOSURE TO NATURAL ELEMENTS (EG. LIGHTNING 
STRIKE, HEATSTROKE)   

201 BURN, PARTIAL THICKNESS WITHOUT VITAL SITE REQUIRING GRAFTING, UP TO 
30% OF BODY SURFACE 

212 DEEP OPEN WOUND, WITH OR WITHOUT TENDON OR NERVE INVOLVEMENT   
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384 CHRONIC ULCER OF SKIN    

 
All Ancillary Codes 

Q4100 Skin substitute, NOS 

Q4101 Apligraf 

Q4102 OASIS wound matrix 

Q4103 OASIS burn matric 

Q4104 Integra BMWD 

Q4105 Integra DRT 

Q4106 Dermagraft 

Q4107 Graftjacket 

Q4108 Integra Matrix 

Q4110 Primatrix 

Q4111 Gammagraft 

Q4112 Cymetra injectable 

Q4113 Graftjacket Xpress 

Q4114 Integra Flowable Wound Matrix 

Q4115 Alloskin 

Q4116 Alloderm 

Q4117 Hyalomatrix 

Q4118 Matristem Micromatrix 

Q4119 Matristem Wound Matrix 

Q4120 Matristem Burn Matrix 

Q4121 Theraskin 

Q4122 Dermacell 

Q4123 Alloskin 

Q4124 Oaskis Tri-layer Wound Matrix 

Q4125 Arthroflex 

Q4126 Memoderm/derma/tranz/integup 

Q4127 Taylmed 

Q4128 Flexhd/Alopatchhd/matrixhd 

Q4129 Unite Biomatrix 

Q4131 Epifix 

Q4132 Grafix core 

Q4133 Grafix prime 

Q4134 HMatrix 

Q4135 Mediskin 

Q4136 EZderm 

Q4137 Amnioexcel or Biodmatrix, 1cc 

Q4138 DioDfence DryFlex, 1cc 

Q4139 Amniomatrix or Biodmatrix, 1cc 

Q4140 Biodfence 1cm 
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Historical VbBS decision 
2012 CPT / HCPCS Code Review 
Discussion: Smits reviewed the Excel spreadsheet with placement 
recommendations for the new 2012 CPT and HCPCS codes, as well as a Word 
document with additional information about certain codes. There was discussion 
about the following codes: 
1) 15271-15278 (application of skin substitute grafts): Gubler noted that there 
were many products available, with many more coming out regularly. Olson 
suggested adding a guideline to specify which products were covered; 
however, Dodson felt that with the large number of varied products out there, 
it would be difficult to update such a guideline. It was decided that the health 
plans could request a guideline in the future if the use of these products was 
found to be abused, very expensive, or otherwise could benefit from closer 
regulation. There was discussion about adding these codes to the breast 
cancer line, for breast reconstruction. The evidence reviewed found a high 
rate of complications for this type of use, and the group did not feel that these 
types of products should be added for breast cancer reconstruction. Gubler 
discussed adding these products to the hernia line, to allow use for ventral 
hernia repair. It was pointed out that ventral hernias are on an uncovered 
line; Smits also reviewed that there is poor evidence for use in hernia. Gubler 
discussed that surgeons use these products for complicated cases with 

Q4141 Alloskin ac, 1 cm 

Q4142 Xcm biologic tiss matrix 1cm 

Q4143 Repriza, 1cm 

Q4145 Epifix, 1mg 

Q4146 Tensix, 1 cm 

Q4147 Architect ecm px fx 1 sq cm 

Q4148 Neox 1k, 1cm 

Q4149 Excellagen, 0.1cc 

Q4150 Allowrap DS or Dry 1 sq cm 

Q4151 AmnioBand, Guardian 1 sq cm 

Q4152 Dermapure 1 square cm 

Q4153 Dermavest 1 square cm 

Q4154 Biovance 1 square cm 

Q4155 NeoxFlow or ClarixFlo 1mg 

Q4156 Neox 100 1 square cm 

Q4157 Revitalon 1 square cm 

Q4158 Marigen 1 square cm 

Q4159 Affinity 1 square cm 

Q4160 NuSheild 1 square cm 

Q9349 Fortaderm, fortaderm antimic 

Q9358 SergiMend, fetal 



Coverage Guidance-Skin Substitutes for  
Chronic Skin Ulcers 

CG-Skin substitutes for diabetic foot ulcers and venous leg ulcers, Issue #854  Page 6 
 

infected wounds and other difficult surgical situatations. However, the codes 
under consideration were specifically for use for cutaneous applications. The 
decision was to add the new codes to 6 lines with burns and wounds/ulcers. 
Additionally, 15170-15176 were removed from lines other than these 6 lines. 
 
HERC Staff Recommendations:  

1) Code changes: 
a. Remove skin substitute codes (CPT codes 15271-15278) from Line 212 

DEEP OPEN WOUND, WITH OR WITHOUT TENDON OR NERVE 
INVOLVEMENT   

b. Make no change to skin substitute codes located on burn lines 
2) Adopt a new guideline note 

 
GUIDELINE NOTE XXX SKIN SUBSTITUTES FOR CHRONIC SKIN ULCERS 
Line 384 
 
Skin substitutes for chronic venous leg ulcers and chronic diabetic foot ulcers are 
included on this line when all of the following criteria are met: 

1) FDA indications and contraindications are followed, if applicable 
2) Wound has adequate arterial flow (ABI > 0.7), no ongoing infection and a moist 

wound healing environment 
3) For patients with diabetes, Hba1c level is < 12 
4) Prior appropriate wound care therapy (including but not limited to appropriate 

offloading, multilayer compression dressings and smoking cessation counseling) 
has failed to result in significant improvement (defined as at least a 50 percent 
reduction in ulcer surface area) of the wound over at least 30 days  

5) Ongoing coverage requires significant improvement of the ulcer with skin 
substitute application over the preceding 6 week time period  

6) Patients is able to adhere to the treatment plan  
7) The use of skin substitutes is not included on this line for chronic skin ulcers 

other than venous leg ulcers and diabetic foot ulcers (e.g., pressure ulcers) 
 
Note: There is no evidence supporting superiority of one skin substitute versus another 
and new studies are constantly being published.  Decisions for specific products could 
be made based on at least one supportive randomized controlled trial, and those that 
involve fewer applications, and are lower cost. 



Cochrane Summary 
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Citation: Santema TB, Poyck PPC, Ubbink DT. Skin grafting and tissue replacement 
for treating foot ulcers in people with diabetes. Cochrane Database of Systematic 
Reviews 2016, Issue 2. Art. No.: CD011255. DOI:10.1002/14651858.CD011255.pub2 
 
Inclusion: RCTs of skin substitutes for diabetic foot ulcers in adults; k=17 studies 
(13 studies of skin substitutes compared with standard care, 4 studies of skin 
substitutes compared to another skin substitute); N=1,655 patients across the trials; 
search through April 2015; specific products included Apigraf, Graftskin, 
Dermagraft, Epifix, Graftjacket, Hyalograft, Kaloderm, OrCel, OASIS, and Theraskin 

Outcomes: Incidence of complete wound closure, incidence of lower limb 
amputation, ulcer recurrence, incidence of infection, adverse events 

Key Results: 

 Incidence of complete wound closure: RR 1.55 (95% CI 1.30 to 1.85); ARD 
15%, NNT 7; k=13; low quality GRADE rating  

o In the sensitivity analysis, exclusion of studies with higher risk of bias 
did not significantly alter the estimate of effect RR 1.41 (95% CI 1.21 
to 1.89) 

 Incidence of lower extremity amputation: RR 0.43 (95% CI 0.23 to 0.81); ARD 
6%, NNT 16;k=2; very low quality GRADE rating 

 No difference in ulcer recurrence (k=4) or incidence of infection (k=9) in the 
meta-analysis 

 No studies reported significant differences in adverse events 
 

General Limitations: Lack of blinding in most studies, limited follow-up beyond 12 
to 16 weeks, industry involvement (15/17 studies), and high likelihood of 
publication bias (total absence of small negative studies), sparse data on 
amputations (reported in only 2 studies)  

Author Conclusions: “Overall, the therapeutic effect of skin grafts and tissue 
replacements, in conjunction with standard care, shows an increase in the healing 
rate of foot ulcers and slightly fewer amputations in people with diabetes compared 
with standard care alone. However, the data available to us was insufficient for us to 
draw conclusions on the effectiveness of different types of skin grafts or tissue 
replacement therapies, and evidence of long-term effectiveness is lacking. 
Furthermore, the potential benefits of skin grafts and tissue replacements should be 
weighed against the high costs of these products. Finally, it is important to note that 
skin grafts and tissue replacements cannot be seen as a treatment on their own, but 
should always be part of the multidisciplinary approach to this complex, chronic 
disease.” 
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Question: Does the overall structure of the obesity lines and related guidelines make sense?  
How should they be modified as part of the HERC biennial review of this topic? 
 
Question source: HERC staff, biennial review  
 
Issue:   
 
Obesity treatments, including pharmacologic, nutritional, behavioral, surgical, and multisector 
interventions are likely to have changed in the last few years. This topic is being addressed as 
part of the biennial review of the Prioritized List, to ensure that it is up to date.  An Obesity Task 
Force was created to assist VbBS and HERC with this biennial review topic. 
 
 

Phase I – Clinical interventions 

Discussion scope:  
1. Obesity and overweight, adult and pediatric 

a. Pharmacologic interventions 

b. Behavioral interventions 

c. Surgical  

d. Devices 

Format: 
2 meetings in MARCH 2016 
 

Phase II – Multisector interventions 

Discussion scope: 
1. Evidence supporting multisector interventions to decrease obesity 

a. Paraclinical interventions 

b. Community based 

c. Regional policy interventions  
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Overall structure of Prioritized List: 
The obesity lines are currently divided into funded and nonfunded lines. Bariatric surgery is only 
included on the Type 2 Diabetes line. Obesity was reprioritized during the ICD-10 process to 
mid-way down the Prioritized List based on limited efficacy. 
 
The lower obesity line has non-intensive nutritional counseling and interventions, bariatric 
surgery for specific subgroups, and medication management.  In practice, non-intensive 
nutritional counseling is more likely to be done and less easy to limit than the more effective 
intensive counseling.  There are two groups of codes that are on the lower (unfunded) obesity 
line and not the higher (funded) line:  bariatric surgery without diabetic comorbidity, and 
medication management codes (99605-99607).    
 
The proposals include removing bariatric surgery from lower line and only placing on funded line 
(with a guideline) and continuing to not cover pharmacologic treatments of obesity.  The loss of 
the lower obesity line would have minimal impact. 
 
 
Obesity Task Force Recommendations:  

1. Delete the lower obesity line, 589 
2. Do not change current exclusion of pharmacologic treatments for obesity 
3. Add exclusion of devices to the obesity guideline note to clarify intent 
4. Move all obesity related interventions including bariatric surgery to the higher obesity 

line 
5. Revise the bariatric surgery guideline to reflect the new HTAS Draft Coverage Guidance 
6. Revise the obesity guideline note as it addresses behavioral interventions 
7. Add statement on Multisector Interventions for obesity to the Prioritized List  
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Question:  Should current coverage on the Prioritized List of behavioral interventions for 

obesity be modified?   

Issue: As part of the biennial review, OHP coverage of behavioral interventions are being 

reviewed and evidence updated.  Currently, obesity and overweight guideline makes 

recommendations for intensive counseling on nutrition and physician activity. The Guideline 

Note language is based on USPSTF recommendations.  Children are not currently discussed in 

the guideline. The Obesity Task Force Phase 1 addressed behavioral interventions for obesity. 

 

Prioritized List Status: 

Line: 325 
Condition: OBESITY (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95 PERCENTILE) (See Guideline 

Notes 5,64,65) 
Treatment: INTENSIVE NUTRITIONAL/PHYSICAL ACTIVITY COUNSELING AND BEHAVIORAL 

INTERVENTIONS 
 ICD-10: E66.01-E66.9,Z68.30-Z68.45,Z68.54 
 CPT: 96150-96154,97802-97804,98966-98969,99051,99060,99070,99078,99201-99215,

99281-99285,99341-99355,99358-99378,99381-99404,99408-99416,99429-99449,
99487-99498 

 HCPCS: G0396,G0397,G0447,G0463,G0466,G0467,G0473 

Line: 589 
Condition: OBESITY (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95 PERCENTILE) (See Guideline 

Notes 8,64,65) 
Treatment: NON-INTENSIVE NUTRITIONAL/PHYSICAL ACTIVITY COUNSELING AND BEHAVIORAL 

INTERVENTIONS; BARIATRIC SURGERY FOR OBESITY WITH A SIGNIFICANT 
COMORBIDITY OTHER THAN TYPE II DIABETES & BMI >=35 OR BMI>=40 WITHOUT 
A SIGNIFICANT COMORBIDITY 

 ICD-10: E66.01-E66.9,Z68.30-Z68.45,Z68.54,Z71.3 
 CPT: 43644,43645,43770-43775,43846-43848,98966-98969,99051,99060,99070,99078,

99201-99215,99281-99285,99341-99355,99358-99378,99381-99404,99408-99416,
99429-99449,99487-99498,99605-99607 

 HCPCS: G0396,G0397,G0447,G0463,G0466,G0467,G0473 

 

GUIDELINE NOTE 5, OBESITY AND OVERWEIGHT 
Line 325 
Medical treatment of overweight (with known cardiovascular risk factors) and obesity is limited 
to accepted intensive counseling on nutrition and physical activity, provided by health care 
professionals. Intensive counseling is defined as face-to-face contact more than monthly. Visits 
are not to exceed more than once per week. Intensive counseling visits (once every 1-2 weeks) 
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are included on this line for 6 months. Intensive counseling visits may continue for longer than 
6 months as long as there is evidence of continued weight loss or improvement in 
cardiovascular risk factors based on the intervention. Maintenance visits are included on this 
line no more than monthly after this intensive counseling period. 
 
Known cardiovascular risk factors in overweight persons for which this therapy is effective 
include: hypertension, dyslipidemia, impaired fasting glucose, or the metabolic syndrome. 
 

Pharmacological treatments are not intended to be included as services on this line. 

 

Code Description Placement 

96150 Health and behavior assessment (eg, health-focused clinical 
interview, behavioral observations, psychophysiological 
monitoring, health-oriented questionnaires), each 15 
minutes face-to-face with the patient; initial assessment 

167 lines 

96151 Health and behavior assessment (eg, health-focused clinical 
interview, behavioral observations, psychophysiological 
monitoring, health-oriented questionnaires), each 15 
minutes face-to-face with the patient; re-assessment 

167 lines 

96152 Health and behavior intervention, each 15 minutes, face-to-
face; individual 

167 lines 

96153 Health and behavior intervention, each 15 minutes, face-to-
face; group (2 or more patients) 

167 lines 

96154 Health and behavior intervention, each 15 minutes, face-to-
face; family (with the patient present) 

196 lines 

96155 Health and behavior intervention, each 15 minutes, face-to-
face; family (without the patient present) 

Ancillary File 

97802 Medical nutrition therapy; initial assessment and 
intervention, individual, face-to-face with the patient, each 
15 minutes 

36 lines 

97803 Medical nutrition therapy; re-assessment and intervention, 
individual, face-to-face with the patient, each 15 minutes 

36 lines 

97804 Medical nutrition therapy; group (2 or more individual(s)), 
each 30 minutes 

36 lines 

98960 Education and training for patient self-management by a 
qualified, nonphysician health care professional using a 
standardized curriculum, face-to-face with the patient (could 
include caregiver/family) each 30 minutes; individual patient 

1 Pregnancy 
8 DM 1 
30 DM 2 

98961 Education and training for patient self-management by a 
qualified, nonphysician health care professional using a 

1 Pregnancy 
8 DM 1 
30 DM 2 
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standardized curriculum, face-to-face with the patient (could 
include caregiver/family) each 30 minutes; 2-4 patients 

98962 Education and training for patient self-management by a 
qualified, nonphysician health care professional using a 
standardized curriculum, face-to-face with the patient (could 
include caregiver/family) each 30 minutes; 5-8 patients 

1 Pregnancy 
8 DM 1 
30 DM 2 

99078 Physician or other qualified health care professional 
qualified by education, training, licensure/regulation (when 
applicable) educational services rendered to patients in a 
group setting (eg, prenatal, obesity, or diabetic instructions) 

600+ lines 

99401 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to an individual (separate 
procedure); approximately 15 minutes 

600+ lines 

99402 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to an individual (separate 
procedure); approximately 30 minutes 

600+ lines 

99403 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to an individual (separate 
procedure); approximately 45 minutes 

600+ lines 

99404 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to an individual (separate 
procedure); approximately 60 minutes 

600+ lines 

99411 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to individuals in a group setting 
(separate procedure); approximately 30 minutes 

600+ lines 

99412 Preventive medicine counseling and/or risk factor reduction 
intervention(s) provided to individuals in a group setting 
(separate procedure); approximately 60 minutes 

600+ lines 

S0315 Disease management program; initial assessment and 
initiation of the program 

Ancillary 

S0316 Disease management program, follow-up/reassessment Ancillary 

S9445 Patient education, not otherwise classified, non-physician 
provider, individual, per session 

Ancillary 

S9446 Patient education, not otherwise classified, non-physician 
provider, group, per session 

Ancillary 

S9449 Weight management classes, non-physician provider, per 
session 

Services 
recommended for 
non-coverage table 

S9451 Exercise classes, non-physician provider, per session Services 
recommended for 
non-coverage table 
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S9452 Nutrition classes, non-physician provider, per session Services 
recommended for 
non-coverage table 

S9470 Nutritional counseling, dietitian visit Ancillary 

Z71.3 Dietary counseling and surveillance 589,625 
 

Evidence summary: 

United States Preventive Services Task Force 

Population Recommendation Grade Year 

All adults The USPSTF recommends screening all adults for 
obesity. Clinicians should offer or refer patients with 
a body mass index (BMI) of 30 kg/m2 or higher to 
intensive, multicomponent behavioral interventions.  

B 2012, 
currently 

being 
updated 

Children and 
Adolescents, Age 6-
18 Years Old 

The USPSTF recommends that clinicians screen 
children aged 6 years and older for obesity and offer 
them or refer them to comprehensive, intensive 
behavioral intervention to promote improvement in 
weight status.  

B 2010, 
currently 

being 
updated 

Adults who are 
overweight or 
obese and have 
additional CVD risk 
factors 

The USPSTF recommends offering or referring adults 
who are overweight or obese and have additional 
cardiovascular disease (CVD) risk factors to intensive 
behavioral counseling interventions to promote a 
healthful diet and physical activity for CVD 
prevention. 

B 2014 

General adult 
population without 
a known diagnosis 
of hypertension, 
diabetes, 
hyperlipidemia, or 
cardiovascular 
disease. 

Although the correlation among healthful diet, 
physical activity, and the incidence of cardiovascular 
disease is strong, existing evidence indicates that the 
health benefit of initiating behavioral counseling in 
the primary care setting to promote a healthful diet 
and physical activity is small. Clinicians may choose 
to selectively counsel patients rather than 
incorporate counseling into the care of all adults in 
the general population. 

C 2012, 
update 

in 
progress 

 

 

Excerpted from summary by CEbP 

LeBlanc, 2011 

1. Systematic review and metanalysis  

2. 58 trials, weight loss 
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a. Behavioral interventions alone 38 trials (13,495 participants), weight change -

3.01 kg (95% CI -4.02 to -2.01) 

b. Behavioral interventions plus orlistat with a weight change of -2.98 kg (95% CI -

3.92 to -2.05) 

c. Behavioral interventions plus metformin with a weight change of -1.52 kg (95% 

CI -2.82 to -0.21). 

d. Intensive more effective than less intensive. Patients who participated in 12 to 

26 intervention sessions in the first year generally lost 4 to 7 kg (8.8 to 15.4 lb) 

(6% of baseline weight) compared with 1.5 to 4 kg (3.3 to 8.8 lb) (2.8% of 

baseline weight) in those who participated in fewer than 12 sessions. 

e. Subset of trials (n=3) found that intensive behavioral interventions reduced 

incident diabetes by 50% at 2-3 year f/u 

3. Conclusions: modest weight loss. More intensive more effective than less intensive. And 

diabetes may be prevented in high risk populations. 

Dombrowski, 2014 

1. Systematic review and metanalysis 

2. 45 trials, more than 8000 patients 

3. f/u 12 months 

4. many different types of interventions by many providers 

5. average 3.2 contacts with patients per month 

6. behavioral interventions alone were associated with an average weight loss of 1.56 kg 

(95% CI -2.27 to -.086) 

 

Hartmann-Boyce, et al, 2014b 

1. Systematic review and metanalysis of pragmatic trials 

2. 8 studies, over 3700 participants 

3. Weight loss at 12 months 

a. Commercial programs with meal replacements were associated with an average 

weight loss of 6.83 kg (95% CI -8.39 to -5.26) 

b. Group based commercial programs without meal replacements were associated 

with an average weight loss of 2.21 kg (95% CI -2.89 to -1.54) 

c. Automated internet-based program were associated with an average weight loss 

of 0.7 kg (95% CI -1.37 to -0.03) 

d. Primary care-based programs were associated with an average weight loss of 

0.45 kg (95% CI -1.34 to -0.43). 

4. Weight loss at 24 months 
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Weight loss was attenuated in all groups, with only group-based commercial 

programs, with or without meal replacement, showing statistically significant 

differences in weight compared to control arms. 

5. There was a high risk of bias of some of the studies 

 

Balk, et al, 2015 

1. Systematic review and metanalysis of behavioral interventions for people at high risk of 

diabetes 

2. 53 studies included 

3. Formed evidence for the Community Preventive Services Task Force 

4. F/u period 1-23 years 

5. Combined diet and physical activity promotion programs were associated with a relative 

risk of 0.59 (95% CI 0.52 to 0.66) for incident type 2 diabetes 

6. Effectiveness did not appear to vary by setting, number of sessions, approach, duration, 

use of individual goals, or tailored diet plans. The authors concluded that programs with 

an individually tailored exercise plan may be more effective than those that did not. 

7. More vs less intensive interventions 

a. 5 studies favored more intensive interventions (RR 0.28 for incident type 2 

diabetes) over less intensive interventions (RR 0.56 for incident type 2 diabetes), 

though only one of the individual studies showed a statistically significant 

difference. 

b. More intensive programs were variably characterized by greater numbers of 

sessions, more intensive diet and exercise plans, goal setting, maintenance 

phases, individual contact, and use of an exercise physiologist.  

8. There were no differences between group and individual interventions for the outcomes 

of body weight and incident diabetes. Group programs had a small benefit over 

individual programs for the outcome of fasting plasma glucose. 

9. Long term studies found “no consistent pattern of results” for all cause or 

cardiovascular mortality.  Limited evidence of no significant effects on cardiovascular 

events, nephropathy, or neuropathy. 

 

Franz, et al, 2015 

1. SR and MA in Type 2 diabetics 

2. 11 RCTs (6,754 participants)  

3. Behavioral interventions - including meal replacements, reduced energy intake plans, 

group behavioral weight management programs, intensive physical activity, and diets 

with various proportions of carbohydrates, fats, and protein 

4. Weight loss at 1 year - 3% to 9% at 1 year.  
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5. The greatest % weight loss was in 

a. Intensive lifestyle intervention group (ILI, as described in the LookAHEAD trial) = 

8.6% 

b. Mediterranean diet group = 7.2%  

c. For the programs with less than 5% weight loss at 12 months, there was no 

statistically significant change in hemoglobin A1c. The two programs that 

reported greater than 5% weight loss at 1 year (ILI, Mediterranean diet) were 

associated with statistically significant improvements in hemoglobin A1c of -0.6% 

and -1.2% respectively. 

6. May not easily be adaptable to most health care settings 

 

Hartmann-Boyce, et al, 2014a 

1. SR, MA, and meta regression 

2. 37 RCTs spanning over 13,000 participants 

3. All behavioral interventions were associated with a mean weight loss of 2.84 kg at 12 

months (95% CI -3.61 to -2.07) compared to controls 

4. High heterogeneity 

5. Greater weight loss associated with programs that had 

a. Calorie counting 

b. Contact with a dietician 

c. Behavioral techniques comparing participants’ behavior with others 

6. No other program characteristics were positively correlated with weight loss 

a. Supervised physical activity 

b. More frequent contact 

c. In person contact 

d. Individual vs group vs combined interventions 

 

Johns, et al, 2014 

1. SR and MA of behavioral interventions for either diet or exercise compared with 

combined behavioral weight management programs (BWMPs) in obese adults 

2. 8 RCTs (spanning 1,022 participants) 

3. 7 with moderate risk of bias 

4. 3-6 months  

a. No difference in weight loss between diet-only and BWMPs at 3-6 months 

b. BWMPs were superior to exercise-only programs at 3-6 months (mean 

difference -5.33 kg, 95% CI -7.61 to -3.04), 

5. 12 months  
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a. BWMPs were associated with greater weight loss than diet-only programs (mean 

difference -1.72 kg, 95% CI -2.80 to -0.64).  

b. BWMPs were superior to exercise-only programs at 12-18 months (mean 

difference -6.29 kg, 95% CI -7.33 to -5.25).   

 

Booth, et al, 2014 

1. SR and MA of 15 randomized or cluster randomized trials, N= 4,539 participants of 

primary care interventions  

2. Most in US, women in 50s-60s and obese 

3. Small reduction in weight at 12 months (effect size -1.36 kg, 95% CI -2.10 to -0.63) and 

24 months (effect size -1.23 kg, 95% CI -2.28 to -0.18) when compared with controls. 

4. Conclusion – Benefit present but may not be clinically significant 

 

van Hoek, et al, 2014 

1. SR and MA of RCTs in obese young children, ages 3-8 

2. 11 studies, N approximately 1,000 participants. 

3. behavioral interventions were associated with a modest reduction in BMI z-score of -

0.25 (95% CI -.036 to -0.14). In general, reductions of <0.5 in the BMI z-score are not 

considered to be clinically significant.  

4. Only moderate or high intensity multicomponent interventions resulted in weight 

reductions that approached clinical significance (change in BMI z-core -0.46, 95% CI -

0.53 to -0.39). 

5. Conclusions – can result in weight loss but may not be clinically significant. Higher 

intensity and multicomponent more effective. 

 

Ewald, et al, 2013 

1. SR of RCTs 

2. Comparison parent-only interventions with parent-child or child-only interventions for 

the treatment of childhood obesity.  

3. 10 reports from 6 RCTs, N =  466 children.  

4. Ages 5-12, and overweight or at risk for obesity 

5. Too heterogeneous to do a MA 

6. Conclusion: Evidence from a limited number of randomized trials shows that parent-

only interventions are at least as, and possibly more, effective than either parent-child 

or child-only interventions for weight loss in obese children. 
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HERC Staff Assessment: 

It appears that there is very modest weight reduction as a result of high intensity interventions 

for weight loss in obese adults and overweight adults with risk factors.  While almost all of the 

outcomes are intermediate, there is limited data that a reduction in diabetes incidence may be 

associated with intensive weight management.  Many types of behavioral interventions are 

associated with a weight loss that is unlikely to be of clinical significance.  Primary care based 

interventions appear to be ineffective. The characteristics of effective behavioral interventions 

are most consistently:  high intensity programs, multicomponent (diet and exercise), group-

based commercial programs, Mediterranean diet, and the following sub-elements -- calorie 

counting, contact with a dietician, and comparison to peers.  The evidence on individual versus 

group interventions is mixed.  In children, multicomponent, high intensity programs appear to 

result in weight loss that is of borderline clinical significance. 

 

Obesity Task Force Phase 1 Recommendations (per their 3/3/16 and 3/17/16 meetings) 

1. Add Z71.3 Dietary counseling and surveillance to Line 325 
2. Consider making the following changes to the guideline: 

a. Remove the limit about not exceeding visits once per week as it may hinder 
pediatric or other multicomponent/multiple specialty visits.  

b. Discuss whether to modify the language on maintenance visits or remove it  
c. Add distinct language about children 
d. Include language about types of interventions with the most evidence  

 
 

GUIDELINE NOTE 5, OBESITY AND OVERWEIGHT 

Line 325 

Medical treatment of overweight (with known cardiovascular risk factors) and obesity in 

adults is limited to accepted intensive, counseling on nutrition and physical activity, 

provided by health care professionals. Intensive counseling is defined as face-to-face 

contact more than monthly. A multidisciplinary team is preferred, but a single clinician 

could also deliver intensive counseling in primary care or other settings. 

Visits are not to exceed more than once per week. Intensive counseling visits (once every 1-

2 weeks) are included on this line for 6 months. Intensive counseling visits may continue for 

an additional 6 months (up to 12 months) as long as there is evidence of continued weight 

loss or improvement in cardiovascular risk factors based on the intervention. Maintenance 

visits at the conclusion of the intensive treatment are included on this line no more than 

monthly after this intensive counseling period. The characteristics of effective behavioral 

interventions include: high intensity programs; multicomponent (including at a minimum 
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diet and exercise), group-based commercial programs; Mediterranean diet; and the 

following sub-elements -- calorie counting, contact with a dietician, and comparison to 

peers. 

Known cardiovascular risk factors in overweight persons for which this therapy is effective 

include: hypertension, dyslipidemia, prediabetesimpaired fasting glucose, or the metabolic 

syndrome. 

Medical treatment of obesity in children is limited to comprehensive, intensive behavioral 

interventions. For treatment of children up to 12 years old, interventions may be targeted 

only to parents, or to both parents and children. 



General Evidence from Systematic Reviews 

 

1 
 

LeBlanc et al, 2011 

This is a systematic review and meta-analysis of primary-care relevant obesity treatments for adults that 

was conducted by the Agency for Health Research and Quality to inform the deliberations of the U.S. 

Preventive Services Task Force. The authors identified a total of 58 trials of behavioral interventions; 38 

trials (n=13,495) examined behavioral interventions alone, 18 trials (n=11,256) examined behavioral 

interventions plus orlistat, and 3 trials (n=2,652) examined behavioral interventions plus metformin. 

Sixty percent of trial participants were women and the average baseline BMI was about 32 kg/m2. 

Slightly more than half the participants in the included trials had clinical or subclinical cardiovascular risk 

factors. The quality of included trials was mixed with 24% being rated good and the remainder rated fair 

(mostly due to issues with allocation concealment, blinding, and outcomes assessment. In general most 

trials found that behavioral interventions, alone or in combination with orlistat or metformin, resulted in 

modest weight loss at 12 to 18 months. Specifically, in the meta-analysis behavioral interventions alone 

were associated with a weight change of -3.01 kg (95% CI -4.02 to -2.01); behavioral interventions plus 

orlistat with a weight change of -2.98 kg (95% CI -3.92 to -2.05); and behavioral interventions plus 

metformin with a weight change of -1.52 kg (95% CI -2.82 to -0.21). All groups showed high degrees of 

statistical heterogeneity. The authors did note that more intensive interventions (12 to 26 sessions) 

produced greater average weight loss (4 to 7 kg) compared with less intensive interventions (fewer than 

12 sessions, average weight loss of 1.5 to 4 kg). The number of sessions appeared to be the only marker 

of intensity that was associated with greater weight loss; after adjusting for the number of sessions, 

other intervention characteristics did not alter the effect size. Finally, the authors note that subgroup 

reporting was sparse and mixed. On average, behavioral interventions produced less weight loss in black 

patients and women.  

Few trials included in the review reported on distal health outcomes like death, cardiovascular disease, 

hospitalization, or quality of life. Among the few trials that did there were no observed differences in 

these outcomes between the behavioral intervention and control groups. A small number of trials (n=3) 

also examined the effect of behavioral intervention on the development of diabetes; these trials did 

show that behavioral interventions delivered in 7 to 23 sessions over  one year reduced incident cases of 

diabetes by approximately 50% at 2 to 3 years of follow-up.      

There was very little available information about harms of behavioral weight loss interventions. 

Bottom line: In a general adult population, behavioral interventions are associated with modest 

reductions in weight at 12-18 months. More intensive behavioral interventions appear to result in 

greater weight loss. Behavioral interventions also appear to reduce cases of incident diabetes in high risk 

populations. 
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Dombrowski, et al, 2014 

This is a systematic review and meta-analysis of randomized or cluster randomized trials examining long-

term maintenance (>12 months) of weight loss with non-surgical interventions. The review included 45 

trials spanning nearly 8,000 patients. All patients were older than age 18, had BMI>30, and had lost >5% 

of their body weight in the prior 24 months. Study interventions included behavioral counseling focused 

on diet and exercise, pharmacologic treatments, food replacements, or combinations of these 

interventions intended to maintain weigh loss. The primary outcome was weight at 12 months after 

randomization.  Most of the studies (n=28) were U.S. based. The behavioral interventions were varied 

and were delivered by diverse provider types (physicians, therapist, dieticians, physiotherapists, peer 

supports, etc…) and in diverse formats and settings (internet, phone, clinic, community, and gym). On 

average, the behavioral interventions had 3.2 contacts with patients each month. In the meta-analysis, 

behavioral interventions alone were associated with an average weight loss of 1.56 kg (95% CI -2.27 to -

.086) There was low to moderate statistical heterogeneity.  

Bottom line: In a general adult population, behavioral interventions result in maintenance of weight loss 

at up to 12 months after an initial weight loss.  

 

Evidence from Pragmatic Trials 

Hartmann-Boyce, et al, 2014b 

This is a systematic review and meta-analysis that was performed in order to examine the effects of 

multicomponent behavioral interventions for obese adults when implemented in routine, everyday 

practice. The outcomes that were studied included 12 month weight change, blood pressure, lipids, and 

glucose. The interventions that were investigated in the included studies were, a priori, grouped into 

categories based on intervention type (commercial weight loss programs with and without meal 

replacements, primary care interventions, and internet based programs). Ultimately, the authors 

included eight studies spanning over 3,700 participants. Half the studies were done in the U.S., and the 

remainder were done in Western Europe or Australia. Mean BMI in the studies ranged from 

approximately 30 to 40 kg/m2. Four studies were deemed to be at low risk of bias while the remaining 

four studies felt to be at high risk of bias. Weight loss at 12 months varied by intervention type; 

commercial programs with meal replacements were associated with an average weight loss of 6.83 kg 

(95% CI -8.39 to -5.26); group based commercial programs without meal replacements were associated 

with an average weight loss of 2.21 kg (95% CI -2.89 to -1.54); automated internet-based program were 

associated with an average weight loss of 0.7 kg (95% CI -1.37 to -0.03); and primary care-based 

programs were associated with an average weight loss of 0.45 kg (95% CI -1.34 to -0.43). At 24 months, 

weight loss was attenuated in all groups, with only group-based commercial programs, with or without 

meal replacement, showing statistically significant differences in weight compared to control arms. 
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Few studies examined the effects of these interventions on blood pressure or fasting glucose. None of 

the observed differences between intervention and control groups achieved statistical significance. 

Bottom line: In routine everyday settings, group-based commercial weight loss programs, with or 

without meal replacements, appear to be more effective for weight loss than primary care office-based 

or internet-based behavioral interventions, but this conclusion is based on a small number of studies 

several of which had high risk of bias. 

 

Diabetes Prevention Programs 

Balk, et al, 2015 

This is a systematic review and meta-analysis of behavioral interventions targeted at both diet and 

physical activity to prevent type 2 diabetes mellitus in people at heightened risk. This review was done 

to inform the recommendations of the Community Preventive Services Task Force. The authors 

identified 53 studies; 30 studies comparing diet and exercise interventions to usual care, 13 comparing 

more intensive behavioral interventions with less intensive interventions, and 13 evaluations of single 

programs.  Overall, 33 studies were deemed good quality and the remaining were considered fair 

quality. The characteristics of interventions are reproduced from the review in Appendix A. All of 

participants in the included studies were deemed to be at heightened risk of diabetes by various criteria. 

The average BMI of participants was 31 kg/m2, the average age 39 years, and 65% of participants were 

women. Participants were of varied ethnicities and levels of educational attainment. The follow-up 

periods ranged from 1 to 23 years. In the overall meta-analysis, combined diet and physical activity 

promotion programs were associated with a relative risk of 0.59 (95% CI 0.52 to 0.66) for incident type 2 

diabetes. There was little to no statistical heterogeneity and there was no indication of publication bias. 

In the overall analysis, the effectiveness did not appear to vary by setting, number of sessions, approach, 

duration, use of individual goals, or tailored diet plans. The authors concluded that programs with an 

individually tailored exercise plan may be more effective than those that did not. 

Among the six studies that directly compared more and less intensive interventions, five favored more 

intensive interventions (RR 0.28 for incident type 2 diabetes) over less intensive interventions (RR 0.56 

for incident type 2 diabetes), though only one of the individual studies showed a statistically significant 

difference. More intensive programs were variably characterized by greater numbers of sessions, more 

intensive diet and exercise plans, goal setting, maintenance phases, individual contact, and use of an 

exercise physiologist.  

For the outcomes of incident cases of type 2 diabetes and body weight, there were no significant 

differences between group and individual interventions. For the outcome of fasting plasma glucose, 

interventions that included individual diet counseling were associated with a small but statistically 

significant improvement in fasting plasma glucose (mean difference -4 mg/dL, P=0.02).  
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Only three of the included studies reported distal clinical outcomes including all-cause or cardiovascular 

mortality but the authors found that there was “no consistent pattern of results.” Similarly, the authors 

found limited evidence of no significant effects on cardiovascular events, nephropathy, or neuropathy. 

Bottom line: Behavioral interventions targeted at improving diet and physical activity in adults at risk for 

diabetes are associated with substantial reductions in the risk of incident diabetes. More intensive 

programs appear to be somewhat more effective than less intensive programs.  

 

Interventions in People with Type 2 Diabetes 

Franz, et al, 2015 

This is a systematic review and meta-analysis of randomized controlled trials of behavioral weight loss 

interventions in overweight and obese adults who already have type 2 diabetes. The authors identified 

11 RCTs (6,754 participants) that met inclusion criteria including 12 month follow-up and less than 30% 

attrition rate. Of note, only 3 of the studies compared behavioral interventions with usual care; the 

remaining trials compared two different behavioral interventions for weight loss. The behavioral 

interventions were diverse, including meal replacements, reduced energy intake plans, group behavioral 

weight management programs, intensive physical activity, and diets with various proportions of 

carbohydrates, fats, and protein. The meta-analytic results are complicated and have high heterogeneity 

because of the diversity of interventions, but in aggregate behavioral interventions were associated with 

weight loss of approximately 3% to 9% at 1 year. The greatest percent weight loss was observed in the 

intensive lifestyle intervention group (ILI, as described in the LookAHEAD trial) and the Mediterranean 

diet group (8.6% and 7.2% respectively). For the programs with less than 5% weight loss at 12 months, 

there was no statistically significant change in hemoglobin A1c. The two programs that reported greater 

than 5% weight loss at 1 year (ILI, Mediterranean diet) were associated with statistically significant 

improvements in hemoglobin A1c of -0.6% and -1.2% respectively.  

Bottom line: In obese adults with type 2 diabetes, intensive lifestyle interventions (as described in the 

LookAHEAD trial) and Mediterranean diet were associated with >5% weight loss at 1 year and significant 

reductions in hemoglobin A1c. The authors do caution that the ILI used in the LookAHEAD trial may not 

be easily adapted to most health care settings. 

 

Behavioral Techniques, Combinations, and Delivery Modes 

Hartmann-Boyce, et al, 2014a 

This is a systematic review, meta-analysis, and meta-regression meant to explore the techniques and 

modes of delivery that are correlated with successful behavioral interventions for weight loss. The 

systematic review identified 37 RCTs spanning over 13,000 participants. In the primary meta-analysis, all 

behavioral interventions were associated with a mean weight loss of 2.84 kg at 12 months (95% CI -3.61 
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to -2.07) compared to controls. There was a very high degree of heterogeneity. In the secondary meta-

analyses programs involving supervised physical activity, more frequent contact, and in-person contact 

were not associated with program effectiveness. Similarly, effectiveness did not vary by individual or 

group interventions. In the meta-regression, programs that included calorie counting, contact with a 

dietician, and behavioral techniques comparing participants’ behavior with others were associated with 

greater weight loss. No other program characteristics were positively correlated with weight loss.   

Bottom line: The authors conclude that most behavioral interventions for weight loss are successful, but 

that the program characteristics most correlated with successful weigh loss are calorie counting and 

dietician contact. 

Johns, et al, 2014 

This is a systematic review and meta-analysis of behavioral interventions for either diet or exercise 

compared with combined behavioral weight management programs (BWMPs) in obese adults. The 

authors identified 8 RCTs (spanning 1,022 participants) that directly compared diet or exercise programs 

with BWMPs. All but one of the studies were judged to have at least moderate risk of bias. The primary 

outcomes were short- (3-6 months) and long-term (12-18 months) weight loss. In the meta-analysis 

comparing BWMPs with diet-only programs, there was no statistically significant difference in weight 

loss at 3-6 months. However, at 12 months BWMPs were associated with greater weight loss than diet-

only programs (mean difference -1.72 kg, 95% CI -2.80 to -0.64). BWMPs were superior to exercise-only 

programs at 3-6 months (mean difference -5.33 kg, 95% CI -7.61 to -3.04), and at 12-18 months (mean 

difference -6.29 kg, 95% CI -7.33 to -5.25).   

Bottom line: Diet-only interventions are comparable to combined behavioral weight management 

programs in the short term (3-6 months), but BWMPs produce greater weight loss at 12 months and 

beyond. BWMPs are superior to exercise-only programs for both short- and long-term weight loss.  

 

Primary Care-specific Behavioral Interventions 

Booth, et al, 2014 

This is a systematic review and meta-analysis of randomized controlled trials of behavioral interventions 

delivered in primary care settings for obese adults. The authors identified 15 randomized or cluster 

randomized trials spanning 4,539 participants. Ten of the studies were done in the U.S. with the 

remainder done in Western Europe. Most participants were in their fifth or sixth decades, were women, 

and had BMIs between 35 and 50 kg/m2. The behavioral interventions were diverse, but were all 

delivered in outpatient primary care settings. The methodologic quality of the included studies was 

difficult to assess because of poor reporting of methods. In the primary meta-analyses, primary care-

based behavioral interventions were associated with small but statistically significant reduction in 

weight at 12 months (effect size -1.36 kg, 95% CI -2.10 to -0.63) and 24 months (effect size -1.23 kg, 95% 

CI -2.28 to -0.18) when compared with controls. There was moderate heterogeneity.  
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Bottom line: The authors conclude that primary care-based behavioral interventions are associated with 

small reductions in weight that may not be clinically significant.   

 

Behavioral Interventions for Children and Adolescents 

van Hoek, et al, 2014 

This is a systematic review and meta-analysis of behavioral interventions for obese young children (ages 

3-8 years). The authors identified 27 studies, of which 11 were included in the meta-analysis. The 11 

studies included in the meta-analysis spanned just over 1,000 participants. In the primary meta-analysis, 

behavioral interventions were associated with a modest reduction in BMI z-score of -0.25 (95% CI -.036 

to -0.14). In general, reductions of <0.5 in the BMI z-score are not considered to be clinically significant. 

There was a very high level of heterogeneity in the overall meta-analysis. In the exploratory analysis, the 

authors found that only moderate or high intensity multicomponent interventions resulted in weight 

reductions that approached clinical significance (change in BMI z-core -0.46, 95% CI -0.53 to -0.39).  

Bottom line: While behavioral interventions for young children appear to result in weight loss, the 

difference may not be clinically significant. Moderate or high intensity multicomponent behavioral 

interventions were associated with greater weight loss than other programs.    

Ewald, et al, 2013 

This is a systematic review of randomized controlled trials that compared parent-only interventions with 

parent-child or child-only interventions for the treatment of childhood obesity. The authors identified 10 

reports from six randomized trials spanning 466 children. Most of the children were between ages of 5 

and 12 years and were either >20% overweight or above the 85th percentile for BMI. Methodologic 

quality was difficult to assess due to unclear risk of bias in at least one domain of every study.  Because 

of a high degree of heterogeneity, the authors did not perform a meta-analysis. In the narrative 

summary, the authors conclude that parent-only interventions are associated with similar or greater 

weight loss when compared with parent-child or child-only interventions.  

Bottom line: Evidence from a limited number of randomized trials shows that parent-only interventions 

are at least as, and possibly more, effective than either parent-child or child-only interventions for 

weight loss in obese children. 
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Appendix A. Table 1, excerpted from Balk, et al, 2015
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Question: How should pharmacotherapy for obesity be addressed in the Prioritized List? 
 
Question source: HERC staff, biennial review topic 
 
Issue: Pharmacotherapy for obesity is not in the funded region of the Prioritized List, as stated 
explicitly in Guideline Note 5. There have been requests to review the efficacy of pharmacologic 
therapies for obesity and reconsider placement on the Prioritized List. The Obesity Task Force 
Phase 1 met 3/3/16 and 3/17/16 and reviewed pharmacotherapy. 
 
Prioritized List Status 
Line: 325 
Condition: OBESITY (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95 PERCENTILE) (See Guideline Notes 
5,64,65) 
Treatment: INTENSIVE NUTRITIONAL/PHYSICAL ACTIVITY COUNSELING AND BEHAVIORAL 
INTERVENTIONS 
ICD-10: E66.01-E66.9,Z68.30-Z68.45,Z68.54 
CPT: 96150-96154,97802-97804,98966-98969,99051,99060,99070,99078,99201-99215,99281-
99285,99341-99355, 99358-99378,99381-99404,99408-99416,99429-99449,99487-99498 
HCPCS: G0396,G0397,G0447,G0463,G0466,G0467,G0473 
 
Line: 589 
Condition: OBESITY (ADULT BMI ≥ 30, CHILDHOOD BMI ≥ 95 PERCENTILE) (See Guideline Notes 
8,64,65) 
Treatment: NON-INTENSIVE NUTRITIONAL/PHYSICAL ACTIVITY COUNSELING AND BEHAVIORAL 
INTERVENTIONS; 
BARIATRIC SURGERY FOR OBESITY WITH A SIGNIFICANT COMORBIDITY OTHER THAN TYPE II 
DIABETES & BMI >=35 OR BMI>=40 WITHOUT A SIGNIFICANT COMORBIDITY 
ICD-10: E66.01-E66.9,Z68.30-Z68.45,Z68.54,Z71.3 
CPT: 43644,43645,43770-43775,43846-43848,98966-98969,99051,99060,99070,99078,99201-
99215,99281-99285, 
99341-99355,99358-99378,99381-99404,99408-99416,99429-99449,99487-99498,99605-
99607 
HCPCS: G0396,G0397,G0447,G0463,G0466,G0467,G0473 
 
GUIDELINE NOTE 5, OBESITY AND OVERWEIGHT 
Line 325 
Medical treatment of overweight (with known cardiovascular risk factors) and obesity is limited 
to accepted intensive counseling on nutrition and physical activity, provided by health care 
professionals. Intensive counseling is defined as face-to-face contact more than monthly. Visits 
are not to exceed more than once per week. Intensive counseling visits (once every 1-2 weeks) 
are included on this line for 6 months. Intensive counseling visits may continue for longer than 
6 months as long as there is evidence of continued weight loss or improvement in 
cardiovascular risk factors based on the intervention. Maintenance visits are included on this 
line no more than monthly after this intensive counseling period. 
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Known cardiovascular risk factors in overweight persons for which this therapy is effective 
include: hypertension, dyslipidemia, impaired fasting glucose, or the metabolic syndrome. 
Pharmacological treatments are not intended to be included as services on this line. 
 
Evidence summary 
Cochrane, 2003 

a. Systematic review of RCTs 
b. Sixteen orlistat (n = 10,631), 10 sibutramine (n = 2623) and four rimonabant trials (n 

= 6365) met inclusion criteria.  
c. Attrition rates averaged 30% to 40%.  
d. Compared to placebo 

a. orlistat reduced weight by 2.9 kg (95% confidence interval (CI) 2.5 to 3.2 kg) 
b. sibutramine by 4.2 kg (95% CI 3.6 to 4.7 kg) 
c. rimonabant by 4.7 kg (95% CI 4.1 to 5.3 kg).  

e. Patients on active drug therapy were significantly more likely to achieve 5% and 10% 
weight loss thresholds. 

f. Orlistat reduced diabetes incidence, improved total cholesterol, LDL-cholesterol, 
blood pressure, and glycaemic control in patients with diabetes but increased rates 
of gastrointestinal side effects and slightly lowered HDL levels.  

g. Sibutramine improved HDL and triglyceride levels but raised blood pressure and 
pulse rate.  

h. Rimonabant improved HDL-cholesterol, triglyceride and blood pressure levels and 
glycaemic control in patients with diabetes but increased the risk of mood disorders. 

i. Conclusions: All three antiobesity agents are modestly effective in reducing weight 
and have differing effects on cardiovascular risk and adverse effects profiles. Longer 
and more methodologically rigorous studies of anti-obesity drugs that are powered 
to examine endpoints such as mortality and cardiovascular morbidity are required. 

 
Staff notes: 
Sibutramine was withdrawn from the market 
Rimonabant was withdrawn from the market 
 

 
Yanovski, 2014 

a. JAMA Systematic review 
b. Methods 

i. Limited to meta-analyses, systematic reviews, and randomized, placebo-
controlled trials for currently-approved obesity medications 

ii. Studies  ≥1y, that had a primary or secondary outcome of body weight, 
included ≥50 participants per group, reported ≥50% retention, and reported 
results on an intention-to-treat basis. 

c. Results—Obesity medications approved for long-term use, when prescribed with 
lifestyle interventions, produce additional weight loss relative to placebo ranging 
from: 
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i. Orlistat – 3%  
ii. Larcaserin – 3%  

iii. Phentermine/topiramate- ER high dose results in 9% at 1y.  
Proportion of patients achieving clinically-meaningful (≥5%) weight loss ranges from: 

i. 35–73% for orlistat 
ii. 37–47% for lorcaserin 

iii. 67–70% for top-dose phentermine/ topiramate-ER.  
iv. No long term outcomes on morbidity or mortality exist, however, all 3 

improve many cardiometabolic risk factors 
d. Conclusions/Relevance—Medications approved for long-term obesity treatment, 

when used as an adjunct to lifestyle intervention, lead to greater mean weight loss 
and an increased likelihood of achieving clinically-meaningful 1-year weight loss 
relative to placebo.  

e. By discontinuing medication in patients who do not respond with weight loss ≥5%, 
clinicians can decrease their patients' exposure to the risks and costs of drug 
treatment when there is little prospect of long-term benefit. 

f. No obesity medication has been shown to reduce cardiovascular morbidity or 
mortality. 

 
Oregon State Drug Review, November, 2015 

a. Performed by Pharmacy and Therapeutics Committee pharmacist  
b. Reviewed history with multiple weight loss drugs being pulled off market due to 

dangerous adverse effects 
c. Reviewed guidelines that do not support pharmacotherapy over surgery 
d. Reviewed FDA approved drugs 

a. Lorcaserin (Belviq) 
i. 3 RCTs, 1 year duration, (n=6139), found modest reduction in body 

weight compared to placebo (-4.5 to -5.8% vs. -1.5 to -2.8%, p<0.001). 
ii. Harms: adverse psychiatric effects 

b. Phentermine/Topiramate (Qsymia) 
i. 2 placebo controlled trials, 56-weeks, demonstrated a  moderate 

reduction in body weight with both the high (15/92 mg) and low 
(7.5/46 mg) doses as compared to placebo (-10.9% and -5.1%, 
respectively vs. -1.6%, p<0.0001 for all comparisons 

ii. Adverse effects include increased heart rate and paresthesias 
c. Naltrexone/buproprion (Contrave) 

i. 4 RCTS, 56-weeks, (n=4468).  Weight loss compared to placebo (-5.0 
to -9.3% vs. -1.2 to -5.1%).12-15 The proportion of patients who lost 
more than 5% and 10% of body weight with naltrexone/bupropion 
was significantly higher than with placebo (52% and 28%, 
respectively, vs. 24% and 10% with placebo) 

ii. One study found improvement in diabetes. Patients with T2DM and 
found a higher percentage of patients who took 
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naltrexone/bupropion achieved an A1C of less than 7% compared 
with placebo (44.1% vs. 26.3%; p<0.001). 

iii. Another study = Light Study was to asseess the impact of 
naltrexone/bupropion on cardiovascular events, and was halted early, 
with high CVD events in treatment arm 

iv. Harms 
1. Can increase heart rate and blood pressure 
2. 30% of patients discontinue due to adverse effects 
3. Has neuropsychiatric warnings 

d. Liraglutide (Saxenda) 
i. 3 trials (n=4999) demonstrated statistically significant weight loss 

compared to placebo or orlistat (-6 to -8% vs. -2.4 to -2.9%, 
respectively).1 The proportion of patients who lost more than 5% and 
10% of body weight with liraglutide was significantly higher than with 
placebo or orlistat (63-73% and 26-27% respectively with liraglutide, 
vs. 27-28% and 6-11% with placebo and 44% and 14% with orlistat). 

ii. Liraglutide delayed the diagnosis of T2DM in nondiabetics and 
reduced the onset of pre-diabetes versus placebo at week 56 (30.8% 
vs. 67.3%; p<0.001). 

iii. Adverse events were reported in 80-96% of patients in clinical trials 
and between 8-10% of patients stopped the medication early due to 
an adverse event 

iv. Black box warning about thyroid tumors 
e. Guideline groups recommend bariatric surgery over pharmacologic agents. 
f. Conclusions: No weight loss drugs have demonstrated a reduction in obesity-related 

comorbidities, such as cardiovascular events, nor have they been shown to improve 
daily functioning, symptom-relief, or quality of life. Many have adverse effects and 
safety warnings.  

 
Guidelines from others 
Apovian, 2015 

a. Endocrine Society Clinical Practice Guideline 
b. Methods: An Endocrine Society-appointed Task Force of experts, a methodologist, 

and a medical writer. This guideline was co-sponsored by the European Society of 
Endocrinology and The Obesity Society. Used GRADE system. 

c. Summary of Recommendations 
1.0 Care of the patient who is overweight or obese 
1.1 We recommend that diet, exercise, and behavioral modification be included in 
all obesity management approaches for body mass index (BMI)_25 kg/m2 and that 
other tools such as pharmacotherapy (BMI _ 27 kg/m2 with comorbidity or BMI over 
30 kg/m2) and bariatric surgery (BMI _ 35 kg/m2 with comorbidity or BMI over 40 
kg/m2) be used as adjuncts to behavioral modificationto reduce food intake and 
increase physical activity when this is possible. Drugs may amplify adherence to 
behavior change and may improve physical functioning such that increased physical 
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activity is easier in those who cannot exercise initially. Patients who have a history of 
being unable to successfully lose and maintain weight and who meet label 
indications are candidates for weight loss medications. (1|QQQQ) 
 
1.2 In order to promote long-term weight maintenance, we suggest the use of 
approved1 weight loss medication (over no pharmacological therapy) to ameliorate 
comorbidities and amplify adherence to behavior changes, which may improve 
physical functioning and allow for greater physical activity in individuals with a BMI _ 
30 kg/m2 or in individuals with a BMI of _ 27 kg/m2 and at least one associated 
comorbid medical condition such as hypertension, dyslipidemia, type 2 diabetes 
(T2DM), and obstructive sleep apnea. (2|QQEE) 
 
1.3 In patients with uncontrolled hypertension or a history of heart disease, we 
recommend against using the sympathomimetic agents phentermine and 
diethylpropion. (1|QQQE) 
 
1.4 We suggest assessment of efficacy and safety at least monthly for the first 3 
months, then at least every 3 months in all patients prescribed weight loss 
medications. (2|QQEE) 
 
1.5 If a patient’s response to a weight loss medication is deemed effective (weight 
loss _ 5% of body weight at 3 mo) and safe, we recommend that the medication be 
continued. If deemed ineffective (weight loss _ 5% at 3 mo) or if there are safety or 
tolerability issues at any time, we recommend that the medication be discontinued 
and alternative medications or referral for alternative treatment approaches be 
considered. (1|QQQQ) 
 
1.6 If medication for chronic obesity management is prescribed as adjunctive 
therapy to comprehensive lifestyle intervention, we suggest initiating therapy with 
dose escalation based on efficacy and tolerability to the recommended dose and not 
exceeding the upper approved dose boundaries. (2|QQEE) 
 
1.7 In patients with T2DM who are overweight or obese, we suggest the use of 
antidiabetic medications that have additional actions to promote weight loss (such 
as glucagon-like peptide-1 [GLP-1] analogs or sodium-glucose-linked transporter-2 
[SGLT-2] inhibitors), in addition to the first-line agent for T2DM and obesity, 
metformin. (2|QQQE) 
 
1.8 In patients with cardiovascular disease who seek pharmacological treatment for 
weight loss, we suggest using using medications that are not sympathomimetics 
such as lorcaserin and/or orlistat. (2|QEEE) 

 
 
August, 2008 
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 Endocrine Society Pediatric Clinical Guideline 

 Recommendations:  
We suggest that pharmacotherapy (in combination with lifestyle modification) be 
considered in: 
1) obese children only after failure of a formal program of intensive lifestyle 
modification;  and  
2) overweight children only if severe comorbidities persist despite intensive lifestyle 
modification, particularly in children with a strong family history of type 2 diabetes or 
premature cardiovascular disease.  

 In general, children with a BMI below the 95th percentile should not be treated with 
antiobesity drugs. 

 Pharmacotherapy should be provided only by clinicians who are experienced in the use 
of antiobesity agents and aware of the potential for adverse reactions. 

 We suggest bariatric surgery for adolescents with BMI above 50 kg/m2, or BMI above 
40 kg/m2 with severe comorbidities in whom lifestyle modifications and/or 
pharmacotherapy have failed. 

 
American College of Cardiology/American Heart Association/Obesity Society 2013 Guideline 
http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437739.71477.ee.full.pdf+ht
ml 

 Convened by NHLBI 

 Used evidence-based process 

 Endorsed by many other specialty societies 

 Recommendations: “May consider” adjunct therapy such as pharmacotherapy, based on 
expert opinion 

 Patients who are otherwise appropriate candidates for obesity drug treatment or 
bariatric surgery, whose weight and lifestyle history indicates a history of being unable 
to lose weight or sustain weight loss and who have previously participated in a 
comprehensive lifestyle intervention, may be offered the option to add 
pharmacotherapy at the time of initiation of a lifestyle intervention program (BMI ≥30 
or ≥27 with comorbidity) or to be referred for evaluation for bariatric surgery (BMI ≥40 
or BMI ≥35 with comorbidity) (expert opinion). 

 
 
Canadian Task Force on Preventive Health Care 
Obesity in Adults, 2015 

 For adults who are overweight or obese, we recommend that practitioners not routinely 
offer pharmacologic interventions (orlistat or metformin) aimed at weight lossv. 

(Weak recommendation; moderate quality evidence) 

http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437739.71477.ee.full.pdf+html
http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437739.71477.ee.full.pdf+html
http://canadiantaskforce.ca/ctfphc-guidelines/2015-obesity-adults/#fn-v
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 For children and youth aged 2 to 11 years who are overweight or obese, we recommend 
that primary care practitioners not offer Orlistat aimed at healthy weight management. 

(Strong recommendation; very low quality evidence)  

 For children and youth aged 12 to 17 years who are overweight or obese, we 
recommend that primary care practitioners not routinely offer Orlistat aimed at healthy 
weight management. 

(Weak recommendation; moderate quality evidence)  

 

 
NICE, 2014 
NICE Guidelines, CG 189: Obesity identification, assessment, and management 
http://www.nice.org.uk/guidance/cg189/chapter/1-recommendations#pharmacological-
interventions 
 

1.8 Pharmacological interventions 
Adults 
1.8.1 
Consider pharmacological treatment only after dietary, exercise and behavioural 
approaches have been started and evaluated. [2006] 
1.8.2 
Consider drug treatment for people who have not reached their target weight loss or 
have reached a plateau on dietary, activity and behavioural changes. [2006] 
1.8.3 
Make the decision to start drug treatments after discussing the potential benefits and 
limitations with the person, including the mode of action, adverse effects and 
monitoring requirements, and the potential impact on the person's motivation. Make 
arrangements for appropriate healthcare professionals to offer information, support 
and counselling on additional diet, physical activity and behavioural strategies when 
drug treatment is prescribed. Provide information on patient support programmes. 
[2006, amended 2014] 
Children 
1.8.4 
Drug treatment is not generally recommended for children younger than 12 years. 
[2006] 
1.8.5 
In children younger than 12 years, drug treatment may be used only in exceptional 
circumstances, if severe comorbidities are present. Prescribing should be started and 
monitored only in specialist paediatric settings. [2006, amended 2014] 
1.8.6 

http://www.nice.org.uk/guidance/cg189/chapter/1-recommendations#pharmacological-interventions
http://www.nice.org.uk/guidance/cg189/chapter/1-recommendations#pharmacological-interventions
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In children aged 12 years and older, treatment with orlistat[9] is recommended only if 
physical comorbidities (such as orthopaedic problems or sleep apnoea) or severe 
psychological comorbidities are present. Treatment should be started in a specialist 
paediatric setting, by multidisciplinary teams with experience of prescribing in this age 
group. [2006, amended 2014] 
1.8.7 
Do not give orlistat to children for obesity unless prescribed by a multidisciplinary team 
with expertise in: 
• drug monitoring 
• psychological support 
• behavioural interventions 
• interventions to increase physical activity 
• interventions to improve diet. [2006, amended 2014] 
1.8.8 
Drug treatment may be continued in primary care for example with a shared care 
protocol if local circumstances and/or licensing allow. [2006, amended 2014] 
1.9 Continued prescribing and withdrawal 
Adults and children 
1.9.1 
Pharmacological treatment may be used to maintain weight loss rather than to continue 
to lose weight. [2006] 
1.9.2 
If there is concern about micronutrient intake adequacy, a supplement providing the 
reference nutrient intake for all vitamins and minerals should be considered, particularly 
for vulnerable groups such as older people (who may be at risk of malnutrition) and 
young people (who need vitamins and minerals for growth and development). [2006] 
1.9.3 
Offer support to help maintain weight loss to people whose drug treatment is being 
withdrawn; if they did not reach their target weight, their self-confidence and belief in 
their ability to make changes may be low. [2006] 
Adults 
1.9.4 
Monitor the effect of drug treatment and reinforce lifestyle advice and adherence 
through regular review. [2006, amended 2014] 
1.9.5 
Consider withdrawing drug treatment in people who have not reached weight loss 
targets (see recommendation 1.9.8 for details). [2006] 
1.9.6 
Rates of weight loss may be slower in people with type 2 diabetes, so less strict goals 
than those for people without diabetes may be appropriate. Agree the goals with the 
person and review them regularly. [2006] 
1.9.7 
Only prescribe orlistat as part of an overall plan for managing obesity in adults who 
meet one of the following criteria: 
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• a BMI of 28 kg/m2 or more with associated risk factors  
• a BMI of 30 kg/m2 or more. [2006] 
1.9.8 
Continue orlistat therapy beyond 3 months only if the person has lost at least 5% of 
their initial body weight since starting drug treatment. (See also recommendation 1.9.6 
for advice on targets for people with type 2 diabetes.) [2006] 
1.9.9 
Make the decision to use drug treatment for longer than 12 months (usually for weight 
maintenance) after discussing potential benefits and limitations with the person. [2006] 
1.9.10 
The co-prescribing of orlistat with other drugs aimed at weight reduction is not 
recommended. [2006] 
Children 
1.9.11 

If orlistat[9] is prescribed for children, a 6–12‑month trial is recommended, with regular 
review to assess effectiveness, adverse effects and adherence. [2006, amended 2014] 

 
Cost analysis 
Institute for Clinical and Economic Review (ICER), 2015 

1) Methods – used primarily good- and fair-quality  (RCTs) and prospective comparative 
cohort studies. Also derived harms from retrospective comparative cohort studies, and 
case series of >50 patients (which were also used for long-term benefit. 

i. Liraglutide (Saxenda®) 
1. Small net benefit for BMI ≥27 based on 3 studies of liraglutide + 

lifestyle modification v lifestyle modification alone.  High rates of 
adverse effects (80-96%) but low rates of discontinuation (8-10%).  
Long term f/u > 2 years unknown.  

ii. Lorcaserin (BELVIQ®)  
Small net health benefit, based on 3 good quality RCTS, reductions in 
total body weight were modest, ranging from 4.5-5.8% among lorcaserin 
recipients, compared to a 1.5-2.8% mean decrease among those taking 
the placebo (p<0.001 for lorcaserin vs. placebo in all studies). A single 
study reported outcomes related to comorbidity status and found 50.4% 
of lorcaserin patients versus 26.3% of placebo patients achieved a 
hemoglobin A1c (HbA1c) <7% (p>0.001).5 Discontinuation of lorcaserin 
from drug-related AEs occurred in 4.3-8.6% of patients across studies, 
and approximately 80% of study participants experienced any AE.  Only 
1/3 studies reported comorbidity benefit, the others just reported on 
weight. Long term f/u > 2 years unknown. 

iii. Naltrexone/Bupropion (Contrave®)  
Moderate certainty of small benefit based on 4 RCTS, recipients lost 5.0-
9.3% of total body weight after 56 weeks follow-up; patients who 
received a placebo lost 1.2-5.1% of total body weight. A single RCT 
reported outcomes related to improvement of comorbidities and found 
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that 44.1% of patients taking N/B achieved a target HbA1c <7% compared 
to 26.3% of placebo patients.6 Discontinuation of N/B from adverse 
effects occurred in 19.5-29.3% of patients receiving standard-dose N/B 
across studies, and 83.1-90.4% of patients experienced any AE. No 
studies > 1 year follow up. low certainty for a small net benefit in patients 
with BMI 30-34.9 and T2DM based on the results of a single RCT in this 
population. 

iv. Phentermine/Topiramate (Qsymia®) – moderate certainty of small net 
benefit based on 8 good/fair reports from 5 RCTs. In these trials, 
patients receiving the recommended dose combination (7.5/46 mg) lost 
7.8-8.5% of total body weight (vs. 1-2% for placebo), while the range for 
those receiving a higher dose (15/92 mg) was 9.2-10.9%. Patients who 
received any dose of P/T experienced greater improvement in obesity-
related comorbidities such as T2DM, hypertension, and sleep apnea. We 
found no studies that had a patient population with mean BMI <35. 
Overall, 91-95% of patients experienced one or more AEs, and 1.3-16.0% 
discontinued P/T due to AEs. No data extended beyond 2 years. 

2) Conclusions re: all pharmacologic therapies - benefits are again relatively modest in 
comparison to conventional weight-loss management. Across all four medications, total 
weight loss was 3-7% higher than achieved with placebo or active comparator therapy. 
In addition, there are limited data on resolution or improvement in comorbidities, lack 
of information on long-term weight trends, high rates of discontinuation in many 
studies, and not-inconsequential concerns about potential to harm (two of the four are 
scheduled substances). 

1. Naltrexone/buproprion - >$100,000 per QALY vs. conventional 
treatment. 

3) CTAF panel conclusion that the evidence was inadequate to distinguish the net health 
benefit among the reviewed drugs. 

 
HERC Staff Assessment 
There is insufficient evidence to support significant improvements in health outcomes for 
pharmacologic treatment of obesity.  A number of obesity drugs have been pulled off the 
market due to adverse effects.  Given that outcomes are only minimal to moderate reductions 
in weight loss, without evidence of long-term significant morbidity or mortality benefits, there 
are numerous adverse effects and safety concerns associated with these drugs, and that some 
are quite costly, there is little reason to support coverage of these medications.  Guidelines are 
mixed with some recommending against the use of pharmacotherapy for obesity, and others 
offering weak support for their use as an adjunctive therapy. 
 
Obesity Task Force Recommendations 
Recommend continued noncoverage of pharmacotherapy.  There was a proposal to have it be a 
covered adjunctive treatment, but because of the lack of long-term patient oriented health 
outcomes, cost, and safety concerns, the group agreed to recommend continued noncoverage. 

1) Make no change to the current noncoverage of pharmacotherapy for obesity. 
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Question:  Should a variety of devices be included on the Prioritized List in the treatment of obesity? 

Issue:  There are a variety of devices newly approved in the treatment of obesity including gastric 

balloons and vagal nerve blockade devices. There is also a gastrointestinal lining device being evaluated 

for use in the U.S.  These are not currently included on the Prioritized List but also not explicitly excluded 

as many do not have identifiable procedure codes associated with them. 

Device-related codes 

Code Code Description Placement 

43647 Laparoscopy, surgical; implantation or replacement of gastric 
neurostimulator electrodes, antrum 

Services recommended for 
non-coverage table 

43648 Laparoscopy, surgical; revision or removal of gastric 
neurostimulator electrodes, antrum 

Services recommended for 
non-coverage table 

43881 Implantation or replacement of gastric neurostimulator 
electrodes, antrum, open 

Services recommended for 
non-coverage table 

43882 Revision or removal of gastric neurostimulator electrodes, 
antrum, open 

Services recommended for 
non-coverage table 

43999 Unlisted Procedure, stomach Not open for payment 

64590 Insertion or replacement of peripheral or gastric neurostimulator 
pulse generator or receiver, direct or inductive coupling 

DMAP Ancillary Codes File 

64595 Revision or removal of peripheral or gastric neurostimulator pulse 
generator or receiver 

290,428 

C1767 Generator, neurostimulator (implantable), non-rechargeable DMAP Ancillary Codes File 

 

ORBERA - no specific code. Likely would use cpt code 43999 Unlisted Procedure, stomach 

ReShape – no specific code. Likely would use cpt code 43999 Unlisted Procedure, stomach 

Maestro – vagal nerve block. HCPCS C1767 Generator, neurostimulator (implantable), non-rechargeable 

Duodenal jejunal bypass liner (Endobarrier) – unclear 

 

Evidence summary: 

Intragastric balloons 

MED, 2016 

1. Rapid review on intragastric balloons (ORBERA and ReShape) 

a. Limitations of the evidence 

i. Evidence heavily relies on % excess weight loss (EWL) rather than health 

outcome or other more objective measures of weight loss 

ii. All trials funded by manufacturers with conflicted authors 

iii. Few experimental studies 
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iv. Study population 90-95% female. Females have higher fat content, so may be 

less efficacious in men. 

b. ORBERATM and ReShapeTM, combined with diet and exercise counseling, are effective at 

weight loss in the short-term, though weight regain following removal was observed. 

ORBERATM  
i. A systematic review and meta-analysis conducted by the American Society for 

Gastrointestinal Endoscopy (ASGE) included experimental and observational 
studies. 82 studies all conducted outside the US, only 3 RCTs for ORBERA, and 2 
RCTs for ReShape.  

1. MA: ORBERATM, the mean % total body weight loss (TBWL) at 3, 6, and 
12 months was 12.3%, 13.2%, and 11.3%, respectively. At 36 months, 
%TBWL was reduced to 6.0%. Based on study design, there were no 
control groups for these analyses. Therefore, the effect of ORBERATM is 
likely being overestimated. 

ii. ReShape 

1. 2 US RCTs, one N=30, one N = 326.  

2. In the large study, sham endoscopy and diet and exercise counseling 
compared to ReShape and counseling were found to have statistically 
significantly greater %EWL at 24-weeks follow-up (25.1% vs. 11.3%, p = 
0.004). However, the effect of ReShapeTM on %EWL was reduced by 48-
weeks follow-up (from 25.1% to 18.8%).  

c. Early removal of device in 7-8% of patients (they should be removed at 6 months in all 

patients normally) 

d. Adverse effects include: nausea (29%), vomiting, abdominal pain (34%), distension, 

constipation, diarrhea, gastric ulceration, and gastroesophageal reflux disease (18%). 

Serious side effects include migration (1.4%) and gastric perforation (0.1%). 4 deaths 

were reported either due to gastric perforation or aspiration event. In one study 28/326 

had serious side effects, with 75% requiring Emergency Department visits. 

ICER, 2015 

1. Technology assessment with experts and public input 

a. Included RCTs, comparative cohort studies (prospective and retrospective) 

b. Case series >50 only for harms and long term benefit 

2. Temporary intragastric balloon (IGB) insertion was associated with: 

a. Modest benefits at 1 year of f/u relative to conventional approaches 

b. Higher-quality studies showed incremental BMI changes and percentage weight loss of 

1-3 points and 4-8%, respectively – and also tended to worsen after balloon removal 

(typically after six months).  

c. There was great variability in study design, duration of follow-up (particularly after 

balloon removal), and treatment approach (i.e., single vs. multiple balloon insertions). 

3. “Low certainty of a comparable net benefit for temporary IGB insertion relative to either 

lifestyle intervention or bariatric surgery in patients with a BMI ≥35.”  

 



Devices for Obesity 

 

3 
 

Duodenal-Jejunal Bypass Liner (EndoBarrier®) 

ICER, 2015 

1. 2 RCTS, 1 good and 1 fair comparing the duodenal-jejunal bypass liner (DJBL) to conventional 

weight-loss treatment. 

2. No difference in reduction of mean BMI between control and DJBL  

3. Patients in both studies reduced or discontinued anti-diabetic medications; however, data on 

comorbidities were not reported for control patients in one study, and statistical testing for 

differences was not conducted in either study.  

4. Complications of the DJBL included device or anchor migration, epigastric pain, and sleeve 

obstruction; 2.9-20.5% of patients had the device removed prematurely across studies.  Finally, 

enrollment in a large clinical trial of DJBL is currently stopped pending investigation of a higher-

than-expected rate of bacterial liver infection. 

5. Conclusion: insufficient evidence to low certainty of no benefit (and possible net harm) and 

significant adverse effects 

Vagus Nerve Block (Maestro®) 

MED, 2016 

1. Rapid review of vagus nerve block (Maestro) 

2. 1 RCT (ReCharge) with 2 different articles, one with 12 months and the other with 18 month 

follow up 

3. Results: At 12- and 18-months follow-up, the vagal nerve block group, compared to those who 

received a sham device, had statistically significantly greater percentage total body weight loss 

(%TBWL) and percentage excess weight loss (%EWL). However, the clinical meaningfulness of 

these findings is uncertain. For %TBWL, at 12 months, the difference between groups was 3.3% 

and at 18 months it was 5.0%. The latter finding was a function of differential weight regain 

among the sham group between 12 and 18 months. 

4. Patient oriented health outcomes (dyslipidemia, hypertension, MACE) not examined 

5. Limitations of the evidence: mostly female patients, authors with conflicts (although did have 

independent review board), single trial 

6. Adverse effects: 8.6% experienced a serious adverse event compared to 0.0% in the sham group. 

Frequent adverse events included pain at the neuroregulator site, heartburn/indigestion, 

abdominal and other pain, nausea, dysphagia (i.e. difficulty or discomfort with swallowing), and 

eructation (i.e. belching).  

ICER, 2015 

1. 2 RCTs. One with earlier version no longer on the market. 

2. After 12 months follow-up in each study, vBloc patients lost 17-24.4% of excess body weight 

versus 15.9-16.0% excess weight loss (EWL) in control patients.  

3. No comorbidity outcomes reported 

4. “Low certainty of a small or comparable net benefit for the vBloc device compared to a sham 

device in patients with a BMI ≥35.” 
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Commercial payers: 

Aetna, 2015 

1. Considers these procedures experimental and investigational because the peer-reviewed 

medical literature shows them to be either unsafe or inadequately studied: 

a. Gastric balloon 

b. Vagus nerve blocking (e.g., vBloc therapy provided by the Maestro Rechargeable 

System) 

c. Gastrointestinal liners (EndoBarrier) 

Cigna, 2015 

1. Cigna does not cover the following bariatric surgery procedures for the treatment of morbid 

obesity, when performed alone or in conjunction with another bariatric surgery procedure, 

because each is considered experimental, investigational or unproven (this list may not be all-

inclusive): 

a. Intragastric balloon  
b. Duodenojejunal bypass liner (e.g., Endobarrier™)  
c. Vagus nerve blocking (e.g., Maestro®)  

 

HERC Staff Assessment: 

The devices for obesity reviewed here: gastric balloons ORBERA and ReShape, the vagus nerve 

stimulator (Maestro), and the duodenal jejunal bypass liner (Endobarrier), have insufficient evidence 

demonstrating long term health outcomes and have high adverse event rates.  None of these are 

recommended for inclusion on the Prioritized List.    

Similarly, two prominent commercial insurers do not cover any of these interventions because they are 

considered experimental. There are not distinct CPT or HCPCS codes for many of these devices, making 

addition to the Services Recommended for Non-Coverage table logistically difficult. 

HERC Staff Recommendations: 

1. Add an entry to the Services Recommended for Non-Coverage table for these devices, even 

though there are no specific codes for many of them. 

2. Add language to Guideline Note 5 making it clear that these devices are not included on the 

funded obesity line. 

GUIDELINE NOTE 5, OBESITY AND OVERWEIGHT 

Line 325 

Medical treatment of overweight (with known cardiovascular risk factors) and 

obesity is limited to accepted intensive counseling on nutrition and physical 

activity, provided by health care professionals. Intensive counseling is defined as 

face-to-face contact more than monthly. Visits are not to exceed more than 

once per week. Intensive counseling visits (once every 1-2 weeks) are included 
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on this line for 6 months. Intensive counseling visits may continue for longer 

than 6 months as long as there is evidence of continued weight loss or 

improvement in cardiovascular risk factors based on the intervention. 

Maintenance visits are included on this line no more than monthly after this 

intensive counseling period. 

Known cardiovascular risk factors in overweight persons for which this therapy 

is effective include: hypertension, dyslipidemia, impaired fasting glucose, or the 

metabolic syndrome. 

Pharmacological treatments and devices (e.g. gastric balloons, duodenal 

jejunal bypass liners, and vagus nerve blocking devices) for obesity are 

not intended to be included as services on this line or any other line on 

the Prioritized List. 
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Question: How should the multisector intervention report on obesity be applied to the 

Prioritized List? 

Question Source: Obesity Task Force, HERC Staff 

Issue:  The obesity task force looked at reviews published in the last five years based on the 

following scope statement: 

Population 

description 

Overweight and obese patients, including adults, children, and adolescents 

Population scoping notes: Includes interventions targeted at parents, 

pregnant women, and others that impact outcomes in children 

Intervention(s) Multisector interventions such as community interventions, policy, systems, 

and environmental change 

Intervention exclusions: None 

Comparator(s) No care, usual care, other studied interventions 

Outcome(s)  

(up to five) 

Critical: Morbidity, all-cause mortality  

Important: Weight loss, remission/prevention of diabetes, remission of 

hypertension 

Considered but not selected for GRADE Table: None 

Key questions  What interventions are most effective and most cost-effective at 

achieving weight loss and improving patient outcomes? 

 Does effectiveness vary by socioeconomic factors such as race, ethnicity, 

income, and educational attainment? 

 What models of care would allow these interventions to be 

implemented most effectively and cost-effectively? 

 

 

Summary 

The Obesity Task Force Phase 2 reviewed a scope statement to approach multisector 

interventions for the prevention and treatment of obesity. The OHSU Center for Evidence-

based Policy performed a literature search, limited to English-language systematic reviews 

published in the last 4 years.  They were further limited to the most recent reviews, unless 

conclusions were divergent.  Sixteen systematic reviews were included in the evidence 
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summary.  The obesity task force discussed the limitations of the literature, including a lack of 

data on the critical and some important outcomes, and the need to consider impact on physical 

activity and improved nutrition instead of only on BMI indices, which are flawed.  They also 

assisted with identifying the policy landscape as well.  Ultimately the Obesity Task Force 

created a summary document of the literature identified.  See the Obesity Task Force Phase 2 

summary document.  The proposed Multisector Intervention Statement on the Prevention and 

Treatment of Obesity lists those interventions for which there is at least limited evidence to 

support their effectiveness. 

The following have insufficient evidence to demonstrate effectiveness to impact obesity: 

Intervention Outcome 

Changes in food voucher policy (changes in WIC 
benefits and allowing purchase of food from 
farmer’s market using SNAP benefits, among low-
income immigrants) (Mayne et al., 2015) 

Evidence shows no association with 
reduced BMI, but does show an 
association with increased purchase, 
presence in home/home availability, 
and consumption of healthy foods. 

Interventions to increase use of stairs (signs, 
stairwell improvements) (Bellicha et al., 2014) 

Limited evidence shows a modest 
effect on stair use; weight-related 
outcomes not reported. 

Community-based, multicomponent physical activity 
interventions (e.g., fitness classes and programs, 
interactive group sessions, walking groups, 
counseling, social support, health promotion 
materials, and/or media campaigns) targeting 
women 18-65 years old 

Evidence support for enhanced 
physical activity outcomes but not for 
weight-related outcomes  

Financial incentives to change health habits in terms 
of physical activity and healthy eating  

Mixed evidence that incentives 
increase physical activity or healthy 
eating at up to 12 months while 
incentives remain in place 

Interventions to modify diet, physical activity, 
sedentary behaviors, or a combination that target 
children age 2-18 in their homes or include 
significant family involvement 

Inconclusive evidence on BMI; some 
studies showed significant 
improvements in diet or physical 
activity 

 

 

HERC Staff recommendations: 

Add a Multisector Intervention statement on Obesity to the Prioritized List 

MULTISECTOR INTERVENTIONS: PREVENTION AND TREATMENT OF OBESITY 

Limited evidence supports the following interventions: 
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School and childcare settings 

 School based interventions to reduce BMI (especially with physical activity focus) 

 School nutrition policy and day care meal standards 

 Family-based group education programs delivered in schools 

 Obesity prevention interventions in childcare settings (nutrition education, 

healthy cooking classes for 2-6 year olds, physical activity and playful games) 

Community level interventions 

 Environmental interventions (social marketing, cafeteria signs, farmers markets, 

walking groups, etc) 

 Introduction of light rail 

 Community-based group health education and counseling interventions, 

workplace education interventions 

 Workplace and college interventions to improve physical activity 

Multiple settings: 

 Interventions to reduce sedentary screen time (in some studies, also to increase 

physical activity and nutrition). 

 Multicomponent individual mentored health promotion programs to prevent 

childhood obesity 

 Parental support interventions for diet and physical activity (group education, 

mental health counseling) 

Policy changes 

 Sugar sweetened beverage taxes 

 Elimination of tax subsidy for advertising unhealthy food to children 

 

This Multisector Interventions statement is based on the work of the HERC Obesity Task 

Force and the full summary of the evidence report is available here: WEBSITE 
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1 Multisector interventions for the prevention and treatment of obesity 

 For HERC meeting materials 10/6/2016 

The interventions listed in the Evidence Summary Table are reviewed in the evidence summary below and are recommended by a major 
organization with expertise in public health. The Related Recommendations column lists these organizations’ recommendations by number (the 
Policy Landscape section provides more detail on these recommendations). The HERC does not recommend for or against these interventions 
because the interventions, populations, and settings described here are heterogeneous and may not be suitable for all situations. ID letters are 
provided for easy reference and do not denote priority. 
 
Note: The HERC’s evidence assessment is based on a search conducted in February 2016 of recent systematic reviews (published since 2012). 
Studies that did not report on weight or body mass index outcomes or were not reviewed in a systematic review published during this time period 
were not included. More detail on the methodology can be found in Appendix A. 

EVIDENCE SUMMARY TABLE 

ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

A Sugar-sweetened beverage taxes 

(Cabrera Escobar et al., 2013; 

Long et al., 2015; Gortmaker et 

al., 2015) 

 

Public policy 

U.S., Mexico, France, Brazil 

Limited/mixed evidence supports; 

reduced beverage demand and 

consumption but effects on weight 

outcomes are modest 

Modeling studies estimate this to be cost-

saving  

IOM (Accelerating 

Progress...) #2 

CDC #9 

WHO #1 

White House #4.9 

B Elimination of tax subsidy for 

advertising unhealthy food to 

children (Gortmaker et al., 2015) 

Public policy 

U.S. 

Modeling studies estimate this to be cost 

saving 

IOM (Accelerating 

Progress...) #2,5 

IOM (Children) #4 

WHO #1,5 

White House set #1 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

C Changes in food voucher policy 

(changes in WIC benefits and 

allowing purchase of food from 

farmer’s market using SNAP 

benefits, among low-income 

immigrants) (Mayne et al., 2015) 

Public policy 

U.S. national, U.S. city 

Evidence shows no association with 

reduced BMI, but does show an 

association with increased purchase, 

presence in home/home availability, and 

consumption of healthy foods. 

IOM (Accelerating 

Progress...) #2,3 

IOM (Children) #4 

ASTHO #2 

WHO #1 

White House #4.8 

D Environmental interventions 

(social marketing encouraging 

stairway signs, cafeteria signs, 

farmers markets, walking 

groups, etc.). (Hillier-Brown et 

al., 2014a) 

Community programs, 

Environmental change 

Hospital worksite  

Limited/mixed evidence supports; 

showed positive results only among 

higher-educated participants 

IOM (Accelerating 

Progress...) #1,2,4 

White House #3.6 

E Interventions to increase use of 

stairs (signs, stairwell 

improvements) (Bellicha et al., 

2014) 

Environmental change 

Worksite, public setting (e.g., 

malls, airports) 

Limited evidence shows a modest effect 

on stair use; weight-related outcomes 

not reported. 

IOM (Accelerating 

Progress...) #1,2,4 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

F School-based interventions to 

reduce BMI (programmatic, 

educational, and environmental 

programs to influence diet and 

physical activity). (Lavelle et al., 

2012) 

School-based physical activity 

interventions (Sun et al., 2013) 

Community Programs, 

Environmental change 

School  

Evidence supports, especially those with 

a physical activity component. 

Stratification shows greater effect in girls. 

Programs targeting overweight/obese 

participants showed larger effect. 

IOM (Accelerating 

Progress...) #1,5 

IOM (Children) #3,4 

CDC #12,13,14 

WHO #2,5 

White House #3.16,5 

G Parental support interventions 

for diet and physical activity 

(group education, mental health 

counseling) (Kader et al., 2015) 

Community programs 

School/preschool, clinic/health 

care, other community setting 

Evidence shows improvement in weight-

related outcomes (i.e., dietary habits, 

physical activity, BMI/BMI Z-score), but 

not those that provide written 

information only. 

IOM (Accelerating 

Progress...) #1 

IOM (Children) #3,4 

WHO #2,4 

H Community-based, 

multicomponent physical activity 

interventions (e.g., fitness 

classes and programs, interactive 

group sessions, walking groups, 

counseling, social support, 

health promotion materials, 

and/or media campaigns) 

targeting women 18-65 years old 

Community programs 

Community settings (e.g., fitness 

facility, school) 

Evidence support for enhanced physical 

activity outcomes but not for weight-

related outcomes  

IOM (Accelerating 

Progress...) #1,4 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

I School nutrition policy and day 

care meal standards (Mayne et 

al., 2015; Gortmaker et al., 2015) 

Public policy 

School, day care (Chile national) 

Evidence supports improvement in 

weight-related outcomes but results 

were not sustained at 24 months.  

Modeling studies estimate nutrition 

standards for food and beverages sold in 

schools outside of meals to be cost-

effective. Modeling studies suggest 

nutrition standards for school meals to be 

cost effective.  

IOM (Accelerating 

Progress...) #2,3,5 

IOM (Children) #4 

CDC #1,2,7,8,9,10 

ASTHO #2 

WHO #1,5 

White House #3 

J Introduction of light rail (Mayne 

et. al., 2015) 

Environmental change 

Public transit 

Limited evidence supports light rail use 

association with improvement in self-

reported BMI 

IOM (Accelerating 

Progress...) #1 

ASTHO #2 

K Obesity prevention interventions 

in childcare settings (nutrition 

education, healthy cooking 

classes, physical activity and 

playful games) (Zhou et al., 2014; 

Gortmaker et al., 2015) 

Community program 

Childcare centers 

Limited/mixed evidence supports 

 

Modeling studies estimate that improved 

early childhood education policies and 

practices, including the Nutrition and 

Physical Activity Self-Assessment for Child 

Care (NAP SACC) program are cost-

effective.  

IOM (Accelerating 

Progress...) #1 

IOM (Children) #3,4 

CDC #12,13,14 

WHO #2,4 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

L Community-based group health 

education and counseling 

interventions, workplace 

education interventions, family-

based group education programs 

delivered in schools (Hillier-

Brown et al., 2014a) 

Community program 

Community settings (e.g., 

community centers, workplaces, 

diet/health clubs)  

Limited/mixed evidence supports. 

Community-based education/counseling 

showed modest, short-term reductions in 

BMI 

CPSTF #2  

IOM (Accelerating 

Progress...) #1,4 

IOM (Children) #3,4 

ASTHO #2 

WHO #2,5,6 

M Workplace and college 

interventions to improve 

physical activity (Gudzune et al., 

2013, Malik et al., 2014) 

Community program, 

environmental change 

Workplace, college  

Limited/mixed evidence supports 

increased physical activity, change in 

weight, BMI, and/or waist circumference 

CPSTF #2 

IOM (Accelerating 

Progress...) #1,4 

ASTHO #2 

WHO #2 

N Financial incentives to change 

health habits in terms of physical 

activity and healthy eating 

(Mantzarei et al., 2015) 

Community Program 

Workplaces, communities, 

health care settings 

Mixed evidence that incentives increase 

physical activity or healthy eating at up 

to 12 months while incentives remain in 

place  

IOM (Accelerating 

Progress...) #4 

ASTHO #3 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

O Interventions to reduce 

sedentary screen time (in some 

studies, also to increase physical 

activity and nutrition). (Ramsey 

Buchanan et al., 2016; Hillier-

Brown et al., 2014b) 

Community programs, 

environmental change 

School, home, community 

settings, health care settings, 

academic settings  

Evidence supports BMI reduction, 

particularly among children and in 

individual settings. (Greater effectiveness 

with children, lower income participants, 

higher intensity interventions including 

electronic monitoring and control). 

CPSTF #1 

IOM (Accelerating 

Progress...) #1,5 

IOM (Children) #3, #5 

CDC #15 

WHO #2,4 

White House #1.8-1.11 

P Multicomponent group and 

individual mentored health 

promotion programs (e.g., 

physical activity and/or nutrition 

classes/programs, health 

education and promotion 

materials, counseling, therapy, 

and/or changes to built 

environment) to prevent 

childhood obesity (Hillier-Brown 

et al., 2014b) 

Individual, Community 

programs, environmental change 

Home, health care settings, 

academic settings, school, other 

community sites (e.g., park, 

convenience store, community 

center)   

Evidence supports for individual 

programs; inconclusive/mixed evidence 

for group and societal 

IOM (Accelerating 

Progress...) #1 

IOM (Children) #3,4 

WHO #2,4 
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ID 
Intervention 

(with reference) 
Type of Intervention & Setting 

Evidence Assessment 

(Cost-effectiveness findings in italics) 

Related 

Recommendations* 

Q Interventions to modify diet, 

physical activity, sedentary 

behaviors, or a combination that 

target children age 2-18 in their 

homes or include significant 

family involvement (Showell et 

al., 2013) 

Individual, community program, 

environmental change 

Home (mostly), school, health 

care setting, community setting 

Inconclusive evidence on BMI; some 

studies showed significant improvements 

in diet or physical activity 

IOM (Accelerating 

Progress...) #1,3 

IOM (Children) #3,4 

WHO #2 

*Recommendations referenced are from the Policy Landscape section of this document.  
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PURPOSE 

This document was developed to inform staff recommendations for inclusion of multisector 

interventions to prevent and manage obesity on Oregon’s Prioritized List of Health Services. The 

Health Evidence Review Commission (HERC) requested that staff members conduct research on 

available interventions to address obesity, including interventions outside of traditional health care 

systems.  

Increasingly, public and private health care payers, including HERC, recognize that in order to achieve 

their goals to improve patient experience of care, population health, and the cost-effectiveness of 

health care, they must consider evidence-based multisector interventions along with individually 

focused clinical care. In so doing, they can maximize health and economic outcomes.  

Multisector interventions such as the ones described here can be cost-effective ways to prevent, treat 

or manage disease at a population level. This report was prepared in consultation with the Obesity 

Task Force members (See Appendix B), who served as subject matter experts from a variety of related 

disciplines.  

These interventions will directly inform the Prioritized List and are intended to aid coordinated care 

organizations as they seek to effectively address obesity, and we hope that they will be useful to 

private health plans and policymakers interested in using the tools at their disposal to prevent and 

reduce obesity.  

BACKGROUND 

Today, more than one in four adults in Oregon are obese, which equates to over 800,000 people. In 

addition, 15% of Oregon’s six- to nine-year-olds were obese in 2012. Children who are obese are more 

likely to become obese adults, putting them at a greater risk of chronic disease.  

Obesity can lead to diabetes, cancer, high blood pressure, high cholesterol, arthritis, heart disease, and 

stroke, taking a toll on families and the health care system. In Oregon, obesity contributes to 1,500 

deaths per year. It is second only to tobacco as a leading cause of preventable death. In 2009 nearly 

73% of adult Oregonians with a history of heart attacks were overweight or obese.  

According to a 2012 report from the Institute of Medicine, national costs attributed to treating obesity-

related diseases are estimated to be $190 billion, which represents 21% of all health care spending. 

Obesity-related chronic diseases cost Oregonians about $1.6 billion in medical expenses each year, 

with $339 million of that paid by Medicare and $333 million paid by Medicaid. People who are obese 

are estimated to have annual medical costs that are $1,429 higher than people who are not obese. 

Clinical strategies to prevent and treat obesity include screening, behavioral counseling, medications, 

referral to weight-loss programs, and surgery. Many of these have limited efficacy and primarily focus 

on treatment, rather than prevention of obesity. Given the widespread prevalence of obesity and its 

significant impact on morbidity, mortality, and societal costs, it is important to understand the range of 

effective interventions that can occur inside and outside of a clinical setting. Preventing obesity is likely 

to be the most cost-effective strategy, and solutions in the community setting have the potential to 

affect a large number of people. This report on multisector interventions for obesity examines 



 

 

9 Multisector interventions for the prevention and treatment of obesity 

 For HERC meeting materials 10/6/2016 

interventions for the prevention and treatment of obesity that occur in community settings, which can 

be policies, programs, or environmental changes. 

EVIDENCE REVIEW 

General Multisector Interventions 

Mayne et al., 2015 

This is a narrative systematic review of natural or quasi-experimental studies conducted to examine 

the effects of policy and built environment changes on obesity outcomes. The authors identified 37 

studies, but only three of these studies measured weight or body mass index (BMI) outcomes (the 

remaining studies only examined changes in dietary composition or physical activity). One study of 

school nutrition policy and day care meal standards involving almost 68,000 children in Chile found 

mixed results for the outcomes of BMI z-score and obesity prevalence, and the initial improvements 

were not sustained at 24 months. The second study examined the effects of changes in food voucher 

policy among 72,000 low-income immigrant adults in the United States and found no association 

between the policy change and BMI. The third study measuring weight- or BMI-related outcomes, 

which was designed as a longitudinal within-person study of the effects of a new light rail system in 

Charlotte, North Carolina, found that use of the light rail system was associated with a self-reported 

BMI reduction of 1.18 kg/m2 (95% CI -2.22 to -0.13) and reduced the odds of incident obesity. The 

authors did note that weaker study designs are more likely to report positive findings. 

Two additional studies, which assessed the association between nutrition and changes in food voucher 

policy, considered non-weight outcomes. One of these studies found an increase in home availability 

and consumption of healthy foods associated with changing food voucher-eligible foods among 

Hispanic and African American mothers and children enrolled in Women, Infants, and Children (WIC). 

The other study found an increase in the purchase of healthy foods associated with local changes to 

vendor payment systems (i.e., permitting farmers markets to accept food vouchers). 

Bottom line: There is limited evidence from a study in one community that the use of a new light rail 

system was associated with a small reduction in self-reported BMI and incident obesity. The results of 

nutritional policy interventions were mixed. 

Amiri Farahani et al., 2015 

This is a narrative systematic review of community-based physical activity interventions targeting 

women ages 18 to 65 years old. The authors identified nine studies including four methodologically 

rigorous randomized controlled trials (RCTs). Most of the studies were conducted in the United States 

and involved multicomponent interventions to promote physical activity. Most of the interventions 

involved social support, goal setting, barrier anticipation, and self-monitoring; these were provided in 

theoretical constructs of social cognitive theory and social marketing theory. One trial involved a 

combined exercise program for mothers and daughters and one included a free gym membership. 

Although seven of the nine studies reported positive effects on physical activity, only four studies 

reported statistically significant improvements. No studies reported on weight or BMI outcomes. The 

authors concluded that there was “insufficient evidence to assess the effectiveness of community-

based interventions for enhancing physical activity among women.”  
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Bottom line: Several programs found improvements in physical activity, but there is insufficient 

evidence for the effectiveness of community-based physical activity promotion programs for weight 

loss in adult women. 

Hillier-Brown et al., 2014a 

This is a narrative systematic review of interventions applied at various levels to reduce socioeconomic 

disparities in adult obesity. Interventions were classified as occurring at the individual, community, or 

societal levels. Five studies at the individual level were included: four examined tailored weight-loss 

plans delivered via primary care, and the fifth was a long-term study of an educational intervention for 

obesity prevention. The individually tailored weight-loss plans delivered in primary care appeared to 

be effective at up to 12 months. Several of the studies showed greater effects among African American 

participants. At the community level, the authors identified 12 studies: eight examined community-

based group health education and counseling interventions, two examined workplace education 

interventions, and two examined family-based group education programs delivered in schools. Overall, 

the results of the community-based interventions were mixed; some of the studies of community-

based education and counseling programs showed modest reductions in BMI, but only in the short 

term (3 to 6 months).  

At the societal level, the authors identified three studies. The first was an initiative involving 

environmental strategies to encourage healthful eating and physical activity through “social 

marketing…stairway signs, cafeteria signs, farmers markets, walking groups, challenges, workshops, 

educational displays, newsletters, project website, project information centre and print materials.” 

This study showed modest positive results, but only among the higher-educated participants. The 

other two societal-level studies examined the effects of changes in the structure of nutrition assistance 

programs for poor women; neither study found significant effects on obesity. 

Bottom line: There is some evidence of effectiveness for individual-level interventions (particularly 

those involving tailored weight-loss plans in primary care) in reducing inequalities in adult obesity, but 

there was less evidence for the effectiveness of community- and societal-level interventions. 

Workplace Interventions 

Bellicha et al., 2015 

This is a narrative systematic review of studies examining the effectiveness of interventions to 

promote the use of stairs. Fifty studies, conducted in a mix of workplace and public settings, were 

included. The primary outcome measure was stair climbing (ascent only) or stair use (ascent and 

descent combined). The interventions consisted of a mix of motivational and directional signs with or 

without stairwell enhancements. The study designs were nearly all pre-post comparisons and none 

were judged to be high quality. Modest improvements in stair climbing (absolute median increase of 

about 4%) were noted in most studies during the intervention period. The combination of motivational 

and directional signs appeared to be more effective than motivational signs alone. Three of the four 

studies of stairwell enhancements showed similar results (absolute median increase in stair climbing of 

4.4%) to the motivational and directional signs. The authors noted that elements of external validity 

(i.e., implementation) were “largely underreported” in the literature. No weight, BMI, or health 

outcomes were reported. 
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Bottom line: Motivational and directional signs and stairwell improvements probably lead to modest 

increases in stair use, but the external validity of these studies remains uncertain.  

Malik et al., 2014 

This is a narrative systematic review of health promotion interventions in the workplace to increase 

physical activity. The authors identified 58 studies including exercise interventions (6 studies), 

counseling and support interventions (13 studies), and informational or health promotion message 

interventions (39 studies). The primary outcomes were measures of physical activity. The exercise 

intervention studies were mostly RCTs or cluster randomized trials. Two of the six studies showed 

statistically significant increases in physical activity (increased step counts in both of the positive 

studies); the remaining studies did not demonstrate an effect. The counseling and support 

interventions, which included telephonic counseling and peer support programs, used mostly RCT and 

quasi-experimental designs, but there were substantial issues with blinding, use of intention-to-treat, 

baseline group differences, and attrition. Of the 13 studies, 8 showed statistically significant increases 

in measures of physical activity or total energy expenditure. The informational and health promotion 

message interventions were diverse and mostly studied using RCT and quasi-experimental designs, but 

as with other included studies there were methodological flaws in most trials. Of the 39 studies, 22 

showed statistically significant increases in physical activity; programs that included stage-of-change 

matched informational materials were more likely to report significant results. Weight, BMI, and 

health outcomes were not reported. The authors’ conclusion was that the evidence for workplace 

health promotion interventions was mixed and inconclusive.  

Bottom line: Evidence that workplace health promotion interventions lead to increased physical 

activity is mixed.  

Gudzune et al., 2013 

This is a narrative systematic review of workplace or college-based interventions to prevent weight 

gain. The authors identified seven workplace and two college-based studies using randomized, cluster-

randomized, or quasi-experimental designs. The age, gender, and other participant characteristics 

varied by study site. The studied interventions were diverse and included environmental changes, 

health promotion and informational programs, educational programs (including a 4-month college 

course on preventing weight gain), supported self-management programs, or some combination of the 

interventions. Five of the workplace studies and both college-based studies reported BMI outcomes at 

12 to 24 months.  

At 24 months, one of the workplace studies showed that intervention group participants had a BMI 0.3 

kg/m2 lower than the control group. Another showed that the intervention group had a BMI 0.2 kg/m2 

higher than the control group at 12 months. Both of these results were statistically significant. Three 

other studies showed no difference between intervention and control groups. 

In both of the college-based programs, the intervention group had a lower BMI at 12 months (-0.5 

kg/m2 and -1.6 kg/m2), although only the former result was statistically significant. Overall, the 

authors deemed the evidence for BMI reduction to be low strength because of issues with bias in the 

nonrandomized trials and inadequate blinding of outcomes assessors. The authors concluded that 

there was limited evidence for workplace and college-based interventions to prevent weight gain. 

Bottom line: There is mixed evidence that workplace interventions are effective to prevent weight 

gain. There is limited evidence that college-based interventions are effective. 
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Sugar-sweetened Beverage Taxes 

Cabrera Escobar et al., 2013 

This is a systematic review and meta-analysis of the effects of sugar-sweetened beverage (SSB) taxes 

on SSB demand and obesity. Nine studies, six from the US and one each from Mexico, Brazil, and 

France were included. The primary outcomes were own-price and cross-price elasticity (measured as 

the percentage change in quantity demanded), and change in obesity rates or BMI. All studies showed 

negative own-price elasticity ranging from -0.85 to -4.45 with a meta-analytic estimate of -1.3 (95% CI -

1.089 to -1.509). These results suggest that the demand for SSBs is elastic and that SSB price increases 

are associated with reduced demand. Cross-price elasticities meant to measure the effects of SSB price 

increases on demand for other beverages were studied in five of the nine studies. The overall estimate 

is that SSB price increases result in slightly increased demand for fruit juice and milk and slightly lower 

demand for diet beverages.  

Meta-analysis could not be performed for the effect of SSB taxes on obesity and BMI. One study 

estimated that a 10% increase in SSB price would lead to a reduction in the point prevalence of obesity 

of -0.34% for men and -0.05% for women. A second study estimated that a 20% increase in the SSB 

price would reduce the point prevalence of overweight by -0.045% and obesity by -0.03%. A third 

study estimated that a 20% increase in the price of SSBs would reduce BMI by -0.065 kg/m2. A fourth 

study reported that 1% grocery soda taxes and soft drink vending machine taxes would increase BMI 

by 0.012 kg/m2 and 0.011 kg/m2 respectively, although neither result was statistically significant. The 

fifth study found that a 1% increase in SSB price would produce only small effects on BMI of -0.0031 

kg/m2 for adults and -0.015 kg/m2 for children and adolescents. Overall, the authors concluded that 

SSB taxes or price increases may benefit health. 

Bottom line: SSB prices are elastic and SSB taxes can reduce demand, but the estimated effects of SSB 

price increases on obesity prevalence and BMI are modest.  

Long et al., 2015 

This is a modeling study of the cost-effectiveness of SSB taxes in the U.S. Key assumptions of the model 

are 1) an own-price elasticity for SSBs of -1.22, 2) a reduction of SSB consumption of 8 oz/day leads to 

weight loss of about 1 kg in children, and 3) a reduction of 12 oz/day leads to a BMI change of -0.39 

kg/m2 for adults. Health gains were estimated for a 10-year period using a Markov cohort model. The 

model accounts for downstream changes in a variety of obesity-related illnesses to produce estimates 

of quality-adjusted life years and disability-adjusted life years. The model also estimated differences in 

health care expenditures using inputs from the Medical Expenditure Panel Survey. Based on the 

model, a national SSB excise tax of $0.01/oz would lead to a 20% reduction in consumption, which in 

turn would reduce an average adult’s BMI by 0.08 kg/m2 and a youth’s BMI by 0.16 kg/m2. The 

prevalence of obesity among adults and children would decrease by 0.99% and 1.38% respectively. In 

the 10-year period between 2015 and 2025, the SSB excise tax would lead to 871,000 quality-adjusted 

life years (QALYs) gained and reduce health care costs by $23.6 billion. Thus, the intervention was 

deemed cost-saving, a finding that was maintained across varied inputs in the sensitivity analysis.  

Bottom line: This modeling study suggests that a national SSB excise tax of $0.01/oz would reduce the 

prevalence of obesity by about 1% and avert nearly $25 billion in health care costs in a 10-year period. 
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Financial Incentives 

Mantzari et al., 2015 

This is a systematic review and meta-analysis of financial incentives for changing health-related 

behaviors. The review identified 15 studies examining the effects of financial incentives on markers of 

healthier eating and physical activity and two studies on physical activity alone. Most of the studies 

were conducted in the U.S. in a variety of settings including workplaces, communities, health care, and 

academia. The magnitude and duration of the financial incentives varied greatly across studies, and 

some studies used financial incentives with other interventions such as counseling. The studies were a 

mix of randomized and cluster randomized designs. Financial incentives targeted at indicators of 

healthier eating and physical activity showed positive results at up to 12 months (OR for attainment of 

target behaviors 1.39, 95% CI 1.03 to 1.88), but the improvements were not sustained after removal of 

the financial incentive (OR 1.11, CI 0.76 to 1.63). The authors observed that higher-value financial 

incentives were more effective than lower-value incentives for smoking cessation, although they did 

not observe this effect in the diet and physical activity trials.  

Bottom line: Financial incentives to change eating and physical activity habits are effective at up to 12 

months, but the effects are attenuated beyond 12 months and appear to not be sustained after the 

incentive is removed. 

Note: A separate systematic review and meta-analysis (Giles et al., 2014) included studies of financial 

incentives for smoking cessation, vaccinations, and physical activity, although the authors identified 

only one study on physical activity. Across all the studies, the relative risk for attainment of target 

behaviors was 1.62 (95% CI 1.38 to 1.91), but the authors observed that the effect size decreased at 

post-intervention follow-up. Their overall conclusion was that financial incentives are more effective 

than usual care. 

General Multisector Interventions for Children 

Ramsey Buchanan et al., 2016 

This is a systematic review and meta-analysis of interventions to reduce recreational sedentary screen 

time. It was prepared for the Centers for Disease Control and Prevention (CDC) Community Guide. The 

authors identified 49 studies; 12 studies focused on reducing screen time only, and 37 studies 

examined interventions to reduce sedentary screen time and improve physical activity or nutrition. 

The interventions in the studies were diverse and included classroom-based education, tracking and 

monitoring of screen time, coaching or counseling, and family or peer social support. Additional 

intervention components were devices to monitor and limit screen time, media and educational 

campaigns, and contingent rewards (i.e., screen time as a reward for physical activity). The authors 

defined high-intensity interventions as those that included electronic monitoring and limitation of 

screen time and at least three personal or computer-based interactions. Reported outcomes of 

interest included BMI, BMI z-score, and obesity prevalence.  

For children, two screen time-only and twelve screen time-plus studies showed an aggregate decrease 

in BMI z-score of -0.13 (interquartile interval [IQI] -0.23 to -0.01). For adults, two studies showed BMI 

reductions of -0.18 kg/m2 and -0.19 kg/m2. In terms of obesity prevalence, 10 high-intensity screen 

time-plus interventions were estimated to decrease median obesity prevalence by -2.1% (IQI -3.9 to -

1.1, baseline obesity prevalence of 10.3%). Four studies of low-intensity screen time interventions 
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were estimated to reduce median obesity prevalence by -4.6% (IQI -7.6 to -1.1, baseline obesity 

prevalence of 12.3%). Among five studies that stratified analysis according to socioeconomic status, 

four found greater effectiveness for reducing BMI and obesity prevalence among low-income 

participants. 

Bottom line: Interventions to reduce screen time are effective in reducing BMI and obesity prevalence. 

This effect has been observed mostly in children younger than 13 years old, but a smaller number of 

studies also support the effectiveness of these interventions in adults. Interventions that include 

electronic monitoring and control of screen time appear to be more effective. The results also suggest 

that screen-time interventions may reduce socioeconomic disparities in obesity prevalence in children 

with high and low socioeconomic status.  

Kader et al., 2015 

This is a narrative systematic review of studies examining the effectiveness of parental support 

interventions to promote dietary changes and increase physical activity. The authors identified 35 

studies and divided the parental support interventions into four categories: individual counseling, 

group education, informational-only, and individual telephone counseling. Of the 35 studies, 16 

reported on weight outcomes for children, but most of these studies were not powered to detect 

changes in BMI. One of the four studies of in-person counseling found a decrease in the prevalence of 

obesity among girls but not boys, and those results were not sustained at later follow-up. Four of the 

seven studies involving group education showed improvement in weight-related outcomes. 

Information-only programs appeared to be ineffective. One of the two studies on telephone 

counseling showed a reduction in BMI z-score. The authors concluded that for weight-related 

outcomes, group education programs appeared to be more effective than other universal parental 

interventions. Among five studies conducted exclusively in low socioeconomic status or minority 

populations, 6 to 12 group education sessions for parents of preschool-age children were associated 

with “desirable effects on weight status.” 

Bottom line: Group education programs appear to be more effective than other types of parental 

intervention for weight outcomes, especially for low-socioeconomic status and minority children. 

Hillier-Brown et al., 2014b 

This is a narrative systematic review of interventions applied at various levels to reduce socioeconomic 

disparities in childhood obesity. Interventions were classified as occurring at the individual, 

community, or societal levels. The authors identified four studies at the individual level, 17 studies at 

the community level, and one study at the societal level. Among the individual interventions, screen-

time reduction and mentored health-promotion programs showed the most promise for reducing 

disparities. The authors concluded that the evidence for community-level interventions was 

inconclusive, with mixed results in studies of school- and community-based health-promotion 

programs. The single societal-level study of environmental changes in Swiss preschools showed no 

significant differences in BMI or overweight prevalence, but there was a “trend towards more 

beneficial effects in higher SES [socioeconomic status] children.” There was no evidence that any of the 

interventions worsened inequalities in obesity outcomes. The authors concluded that there was 

limited evidence, but that some individual- and community-level interventions may be effective in 

reducing disparities in obesity-related outcomes for children. 
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Bottom line: Some individual interventions (screen-time reduction and mentored health-promotion 

programs) show promising results for reducing disparities in childhood obesity, and reported outcomes 

for community interventions were inconclusive or mixed. 

Showell et al., 2013 

This is a narrative systematic review of home-based interventions on childhood obesity. The authors 

identified six studies including combined physical activity and diet interventions (three studies), diet-

only interventions (one study), interventions spanning home, school, and primary care settings (one 

study), and interventions with primary care and consumer health informatics components (one study). 

Overall, none of the studies showed statistically significant reductions in BMI or obesity prevalence, 

although three studies showed improvements in diet or physical activity. The authors judged the 

evidence quality to be low or insufficient and called for better studies of home-based interventions. 

Bottom line: There is insufficient evidence that home-based interventions are effective for reducing 

BMI or obesity prevalence in children.  

School-based Interventions 

Sun et al., 2013 

This is a narrative systematic review of trials examining school-based direct delivery of physical activity 

interventions. The authors identified six large, high-quality RCTs of high-dose physical activity in 

schools. Three of the six studies found statistically significant reductions in BMI; the three remaining 

trials did not find statistically significant effects. Overall, the authors observed that high-dose direct 

delivery of physical activity in schools was associated with improved fitness measures, but that the 

effects on BMI, body fat, and waist circumference were inconclusive.  

Bottom line: High-dose physical activity interventions in schools improve fitness measures, but do not 

have a clear effect on weight-related outcomes. 

Lavelle et al., 2012 

This is a systematic review and meta-analysis of school-based interventions to reduce BMI. The 

authors identified 43 RCTs, cluster-randomized, and quasi-randomized trials of school-based 

interventions that reported on BMI outcomes. These interventions were diverse (targeting physical 

activity, sedentary behavior, and nutrition) and varied in terms of which components were included: 

direct physical activity, nutrition and activity education, self-management and self-esteem building, 

and environmental changes (i.e., school meal changes or removal of vending machines). As expected, 

there was a high degree of heterogeneity. Two-thirds of the studies showed reductions in BMI; 16 of 

those demonstrated statistically significant differences. In the meta-analysis, the estimate of BMI 

reduction was -0.17 kg/m2 (95% CI -0.26 to -0.08). Notably, in the stratified analyses, the results were 

only statistically significant for girls. Among the studies in which interventions were only targeted at 

overweight and obese children, the meta-analysis showed a reduction in BMI of -0.35 kg/m2 (95% CI -

0.58 to -0.12).  

Bottom line: School-based interventions, particularly those that contain a physical activity component, 

are associated with a statistically significant reduction in BMI and the effect is greatest in overweight 

and obese children. 
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Childcare-based Interventions 

Zhou et al., 2014 

This is a narrative systematic review of obesity prevention interventions delivered in childcare settings. 

The authors identified 15 randomized, cluster randomized, and nonrandomized controlled trials that 

reported on adiposity outcomes. The study participants were two- to six-year-old children in preschool 

childcare centers in several countries; about half the participants were socioeconomically 

disadvantaged. The interventions were varied and included structured age-appropriate nutrition 

education, healthy cooking classes, physical activity, and playful games. Several programs also included 

a component of parental education. The interventions lasted from six months to two years. Overall, 

the results were mixed: 7 of the 15 studies reported improvements in measures of adiposity including 

BMI, body fat percentage, waist circumference, or decreased prevalence of overweight compared to 

controls. All of the studies with positive results included both nutrition and physical activity 

components. Among the remaining studies, many reported positive effects on measures of physical 

activity or nutrition, but did not show improvements in adiposity outcomes.  

Bottom line: There is mixed evidence about the effectiveness of interventions delivered in childcare 

settings to reduce obesity. Studies with positive results for this outcome all included combined 

physical activity and nutrition interventions.  

OTHER DECISION FACTORS 

Resource Allocation 

A recent article in Health Affairs (Gortmaker et al., 2015) summarized research on seven interventions 

to reduce childhood obesity. The study estimated the effects of each of the seven interventions using 

an evidence review protocol. A microsimulation model was developed to calculate the costs and 

effectiveness of the interventions through their impact on BMI changes, obesity prevalence, and 

obesity-related health care costs in a 10-year period (2015–2025).  

Three of the interventions were found to save more in health care costs than they cost to implement: 

 Sugar-sweetened beverage excise tax of one cent per ounce 

 Nutrition standards for food and beverages sold in schools outside of meals 

 Elimination of the tax subsidy for advertising unhealthy food to children 
 

The other studied interventions cost more to implement than they save on health care costs, but are 

likely still cost-effective: 

 Restaurant menu calorie labeling 

 Nutrition standards for school meals 

 Improved early childhood education policies and practices, including the Nutrition and Physical 
Activity Self-Assessment for Child Care (NAP SACC) program 

 Four-fold increase in the use of bariatric surgery among adolescents. In particular, increasing 
adolescents’ access to bariatric surgery was found to have a negligible impact on obesity 
prevalence. 
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POLICY LANDSCAPE 

Recommendations from others 

The following recommendations are from these major public health organizations:  

 The Community Preventive Services Task Force 

 The Institute of Medicine 

 Centers for Disease Control and Prevention 

 Association of State and Territorial Health Officials 

 World Health Organization 

 White House Task Force on Childhood Obesity 

The Community Preventive Services Task Force—Obesity Prevention and 
Control: Interventions in Community Settings 

1. Behavioral interventions that aim to reduce recreational sedentary screen time among children 

Definition: These are behavioral interventions that aim to reduce recreational (i.e., neither school-

related nor work-related) sedentary screen time by teaching behavioral self-management skills to 

initiate or maintain behavior change. Interventions may be screen-time only interventions as well as 

interventions that combine a focus on reducing recreational screen time with increasing physical 

activity and improving diet. 

Evidence Base: The Community Preventive Services Task Force reviewed the evidence in August 2014 

and recommended behavioral interventions to reduce recreational sedentary screen time among 

children aged 13 years and younger. This finding is based on strong evidence of effectiveness in 

reducing recreational sedentary screen time, increasing physical activity, improving diet, and 

improving or maintaining weight-related outcomes. Evidence includes studies of interventions that 

focus only on reducing recreational sedentary screen time (screen-time-only) and studies that focus on 

reducing recreational sedentary screen time and improving physical activity and/or diet (screen-time-

plus). Limited evidence was available to assess the effectiveness of these interventions among adults.  

2. Worksite interventions 

Definition: These are a suite of interventions operating on both individual and systemic levels through 

a combination of policy and system change, as well as individual encouragement. Components include: 

 Informational and educational strategies that aim to increase knowledge about a healthy diet 

and physical activity (e.g., educational software or lectures) 

 Behavioral and social strategies target the thoughts (e.g. awareness, self-efficacy) and social 

factors that affect behavior changes (e.g., individual or group counseling and skill building) 

 Policy and environmental approaches aim to make healthy choices easier and target the entire 

workforce by changing physical or organizational structures (e.g., improve access to healthier 

options in cafeterias, provide on-site facilities for exercise, employers cover health club 

membership) 

http://www.thecommunityguide.org/about/task-force-members.html
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 Worksite weight control strategies may occur separately or as part of a comprehensive 

worksite wellness program that addresses several health issues (e.g., smoking cessation, stress 

management, cholesterol reduction). 

Evidence Base: The Community Preventive Services Task Force reviewed the evidence in 2007 and 

recommended worksite programs intended to improve diet and/or physical activity behaviors based 

on strong evidence of their effectiveness for reducing weight among employees.  

3. Technology-supported multicomponent coaching or counseling interventions to reduce weight 

and maintain weight loss 

Definition: Technology-supported multicomponent coaching or counseling interventions use 

technology to facilitate or mediate interactions between a coach or counselor and an individual or 

group, with a goal of influencing weight-related behaviors or weight-related outcomes. These 

interventions often also include other components, which may be technological or non-technological 

(e.g., in-person counseling). 

Evidence Base: The Community Preventive Services Task Force reviewed the evidence in 2009 and 

recommended technology-supported multicomponent coaching or counseling interventions intended 

to reduce and maintain weight loss on the basis of sufficient evidence that they are effective in 

improving weight-related behaviors or weight-related outcomes.  

The Institute of Medicine—Accelerating Progress in Obesity Prevention 

Goal 1: Make physical activity an integral and routine part of life 

Recommendation: Communities, transportation officials, community planners, health professionals, 

and governments should make promotion of physical activity a priority by substantially increasing 

access to places and opportunities for such activity. 

Recommended Strategies: 1) Enhance the physical and built environment. 2) Provide and support 

community programs designed to increase physical activity. 3) Adopt physical activity requirements for 

licensed child care providers and 4) Provide support for the science and practice of physical activity. 

Goal 2: Create food and beverage environments that ensure that healthy food and beverage options 

are the routine, easy choice 

Recommendation: Governments and decision makers in the business community/private sector 

should make a concerted effort to reduce unhealthy food and beverage options and substantially 

increase healthier food and beverage options at affordable, competitive prices. 

Recommended Strategies: 1) Adopt policies and implement practices to reduce overconsumption of 

sugar-sweetened beverages. 2) Increase the availability of lower-calorie and healthier food and 

beverage options for children in restaurants. 3) Utilize strong nutritional standards for all foods and 

beverages sold or provided through the government, and ensure that these healthy options and 

available in all places frequented by the public. 4) Introduce, modify, and utilize health-promoting food 

and beverage retail policies. 5) Broaden the examination and development of U.S. agriculture policy 

and research to include implications for the American diet. 

http://www.thecommunityguide.org/about/task-force-members.html
http://www.thecommunityguide.org/about/task-force-members.html
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Goal 3: Transform messages about physical activity and nutrition. 

Recommendation: Industry, educators, and governments should act quickly, aggressively, and in a 

sustained manner on many levels to transform the environment that surrounds Americans with 

messages about physical activity, food, and nutrition. 

Recommended Strategies: 1) Develop and support a sustained, targeted physical activity and nutrition 

social marketing program. 2) Implement common standards for marketing foods and beverages to 

children and adolescents. 3) Ensure consistent nutrition labeling for the front of packages, retail store 

shelves, and menus and menu boards that encourages healthier food choices. 4) Adopt consistent 

nutrition education policies for federal programs with nutrition education components.  

Goal 4: Expand the role of health care providers, insurers and employers in obesity prevention.  

Recommendation: Health care and health service providers, employers, and insurers should increase 

the support structure for achieving better population health and obesity prevention. 

Recommended Strategies: 1) Provide standardized care and advocate for health community 

environments. 2) Ensure coverage of, access to, and incentives for routine obesity prevention, 

screening, diagnosis and treatment. 3) Encourage active living and healthy eating at work. 4) 

Encourage healthy weight gain during pregnancy and breastfeeding, and promote breastfeeding-

friendly environments. IOM (Children) #3 

Goal 5: Make schools a national focal point for obesity prevention.  

Recommendation: Make schools a national focal point for obesity prevention.  

Recommended Strategies: 1) Require quality physical education and opportunities for physical activity 

in schools. 2) Ensure strong nutritional standards for all foods and beverages sold or provided through 

schools. 3) Ensure food literacy, including skill development, in schools.  

Institute of Medicine—Recommendations on Early Childhood Obesity 
Prevention Policies 

[This report does not include a recommendation 1] 

2. Growth Monitoring 

Goal: Assess, monitor, and track growth from birth to age five. 

Recommendation 2-1: Healthcare providers should measure weight and length or height in a 

standardized way, plotted on World Health Organization growth charts (ages 0−23 months) or Centers 

for Disease Control and Prevention growth charts (ages 24−59 months), as part of every well-child visit. 

Recommendation 2-2: Healthcare professionals should consider 1) children’s attained weight-for-

length or BMI ≥ 85th percentile, 2) children’s rate of weight gain, and 3) parental weight status as risk 

factors in assessing which young children are at highest risk of later obesity and its adverse 

consequences. 

3. Physical Activity 

Goal: Increase physical activity in young children. 
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Recommendation 3-1: Child care regulatory agencies should require child care providers and early 

childhood educators to provide infants, toddlers, and preschool children with opportunities to be 

physically active throughout the day. 

Recommendation 3-2: The community and its built environment should promote physical activity for 

children from birth to age five. 

Goal: Decrease sedentary behavior in young children. 

Recommendation 3-3: Child care regulatory agencies should require child care providers and early 

childhood educators to allow infants, toddlers, and preschoolers to move freely by limiting the use of 

equipment that restricts infants’ movement and by implementing appropriate strategies to ensure that 

the amount of time toddlers and preschoolers spend sitting or standing still is limited. 

Goal: Help adults increase physical activity and decrease sedentary behavior in young children. 

Recommendation 3-4: Health and education professionals providing guidance to parents of young 

children and those working with young children should be trained in ways to increase children’s 

physical activity and decrease their sedentary behavior, and in how to counsel parents about their 

children’s physical activity. 

4. Healthy Eating 

Goal: Promote the consumption of a variety of nutritious foods, and encourage and support 

breastfeeding during infancy. 

Recommendation 4-1: Adults who work with infants and their families should promote and support 

exclusive breastfeeding for six months and continuation of breastfeeding in conjunction with 

complementary foods for 1 year or more 

Recommendation 4-2: To ensure that child care facilities provide a variety of healthy foods and age-

appropriate portion sizes in an environment that encourages children and staff to consume a healthy 

diet, child care regulatory agencies should require that all meals, snacks, and beverages served by early 

childhood programs be consistent with the Child and Adult Care Food Program meal patterns and safe 

drinking water be available and accessible to the children. 

Recommendation 4-3: The Department of Health and Human Services and the U.S. Department of 

Agriculture should establish dietary guidelines for children from birth to age two years in future 

releases of the Dietary Guidelines for Americans. 

Goal: Create a healthful eating environment that is responsive to children’s hunger and fullness 

cues.  

Recommendation 4-4: State child care regulatory agencies should require that child care providers and 

early childhood educators practice responsive feeding. 

Goal: Ensure access to affordable healthy foods for all children. 

Recommendation 4-5: Government agencies should promote access to affordable healthy foods for 

infants and young children from birth to age five in all neighborhoods, including those in low-income 

areas, by maximizing participation in federal nutrition assistance programs and increasing access to 

healthy foods at the community level. 
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Goal: Help adults increase children’s healthy eating. 

Recommendation 4-6: Health and education professionals providing guidance to parents of young 

children and those working with young children should be trained and educated and have the right 

tools to increase children’s healthy eating and counsel parents about their children’s diet. 

5. Marketing and Screen Time 

Goal: Limit young children’s screen time and exposure to food and beverage marketing. 

Recommendation 5-1: Adults working with children should limit screen time, including television, cell 

phone, or digital media, to less than two hours per day for children aged two−five.  

Recommendation 5-2: Healthcare providers should counsel parents and children’s caregivers not to 

permit televisions, computers, or other digital media devices in children’s bedrooms or other sleeping 

areas. 

Recommendation 5-3: The Federal Trade Commission, the U.S. Department of Agriculture, Centers for 

Disease Control and Prevention, and the Food and Drug Administration should continue their work to 

establish and monitor the implementation of uniform voluntary national nutrition and marketing 

standards for food and beverage products marketed to children. 

Goal: Use social marketing to provide consistent information and strategies for the prevention of 

childhood obesity in infancy and early childhood. 

Recommendation 5-4: The Secretary of the Department of Health and Human Services, in cooperation 

with state and local government agencies and interested private entities, should establish a sustained 

social marketing program to provide pregnant women and caregivers of children from birth to age five 

with consistent, practical information on the risk factors for obesity in young children and strategies 

for preventing overweight and obesity. 

6. Sleep 

Goal: Promote age-appropriate sleep durations among children. 

Recommendation 6-1: Child care regulatory agencies should require child care providers to adopt 

practices that promote age-appropriate sleep durations. 

Recommendation 6-2: Health and education professionals should be trained in how to counsel parents 

about their children’s age-appropriate sleep durations. 

Centers for Disease Control and Prevention—Recommended Community 
Strategies to Prevent Obesity 

Strategies to Promote the Availability of Affordable Healthy Food and Beverages 

Strategy 1. Communities should increase availability of healthier food and beverage choices in public 

service venues.  

Strategy 2. Communities should improve availability of affordable healthier food and beverage choices 

in public service venues.  

Strategy 3. Communities should improve geographic availability of supermarkets in underserved areas.  
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Strategy 4. Communities should provide incentives to food retailers to locate in and/or offer healthier 

food and beverage choices in underserved areas.  

Strategy 5. Communities should improve availability of mechanisms for purchasing foods from farms.  

Strategy 6. Communities should provide incentives for the production, distribution, and procurement 

of foods from local farms.  

Strategies to Support Healthy Food and Beverage Choices  

Strategy 7. Communities should restrict availability of less healthy foods and beverages in public 

service venues.  

Strategy 8. Communities should institute smaller portion size options in public service venues.  

Strategy 9. Communities should limit advertisements of less healthy foods and beverages.  

Strategy 10. Communities should discourage consumption of sugar-sweetened beverages.  

Strategies to encourage Breastfeeding 

Strategy 11. Communities should increase support for breastfeeding. 

Strategies to Encourage Physical Activity or Limit Sedentary Activity among Children and Youth 

Strategy 12. Communities should require physical education in schools.  

Strategy 13. Communities should increase the amount of physical activity in PE programs in schools.  

Strategy 14. Communities should increase opportunities for extracurricular physical activity.  

Strategy 15. Communities should reduce screen time in public service venues.  

Strategies to Create Safe Communities That Support Physical Activity 

Strategy 16. Communities should improve access to outdoor recreational facilities.  

Strategy 17. Communities should enhance infrastructure supporting bicycling.  

Strategy 18. Communities should enhance infrastructure supporting walking.  

Strategy 19. Communities should support locating schools within easy walking distance of residential 

areas.  

Strategy 20. Communities should improve access to public transportation.  

Strategy 21. Communities should zone for mixed use development.  

Strategy 22. Communities should enhance personal safety in areas where persons are or could be 

physically active.  
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Strategy 23. Communities should enhance traffic safety in areas where persons are or could be 

physically active.  

Strategy to Encourage Communities to Organize for Change  

Strategy 24. Communities should participate in community coalitions or partnerships to address 

obesity. 

Association of State and Territorial Health Officials—Recommendations for 
Preventing and Reducing Obesity 

1. Support Infrastructure for State and Territorial Health Agencies to Address Obesity. 

Partnerships 

 Promote partnerships across state, territorial, federal, and local governments, private sector 

partners and businesses, community groups, and healthcare systems that provide safe, culturally 

competent, and appropriate programs. These partnerships should transform communities by 

affecting policy and implementing initiatives, cross-cutting programs, and consistent targeted 

messages. 

 Promote partnerships within state and territorial health agencies to support coordination among 

all programs, such as nutrition and physical activity, heart disease and stroke prevention, injury 

and violence prevention, diabetes prevention and control, maternal and child health, the 

Behavioral Risk Factor Surveillance System, and other related chronic disease prevention 

programs.  

 Promote partnerships across state and territorial health agencies that support obesity prevention 

policy and environmental change in cooperation with agencies overseeing education, 

transportation, housing, agriculture, healthcare, and other sectors. 

Coordination 

 Foster engagement among multiple sectors, including state health agency leadership and to 

provide comprehensive systematic change to address issues such as food deserts, which 

encourage unhealthy eating and are most often found in low-income, rural, and minority 

neighborhoods. 

 Address healthy eating and active living policies and programs with an effective, coordinated, 

sustainable infrastructure within state health agency programs. 

 Coordinate chronic disease programs to provide infrastructure for all programs in order to have 

adequate and coordinated leadership that supports communication, evaluation, surveillance, and 

management of related programs. 

Leadership 

 Adopt comprehensive healthy workplace policies within health agencies and throughout state 

government with the support of state leadership, including implementing health risk assessments; 

healthy food procurement policies that include agency food purchasing, events and meetings, 

vending machines, and cafeterias; and other incentives for employees to improve their health. 

2. Support Policy and Environmental Changes across the Lifespan. 

National Guidelines 
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 Implement policy, programmatic, and other system changes in accordance with the Dietary 

Guidelines for Americans and the Physical Activity Guidelines for Americans to ensure that healthy 

food and physical activity is accessible to all populations and consider regulatory approaches to 

implement and enforce obesity prevention measures. (For example, breastfeeding policies in 

government nutrition programs, such as the Women, Infants, and Children program and Adult 

Care Food program; encouraging and supporting hospitals to pass Baby-Friendly Hospital practices; 

and supporting adequate time and space for breastfeeding or expressing milk in all workplaces.) 

 Promote the food marketing principles developed by the U.S. Interagency Working Group that 

guides the food industry in determining which foods would be appropriate and desirable to market 

to children ages 2 to 17 to encourage a healthful diet and which foods the industry should 

voluntarily refrain from marketing to children. 

 Encourage and enforce nutrition labeling in restaurants and similar establishments and vending 

policies that provide consumers with appropriate information at the point of purchase and 

encourage support for state health agencies to provide the regulatory structure to enforce these 

policies. 

Education 

 Support early childhood education policies that describe access to healthy foods and beverages 

through the Child and Adult Food Care Program and state child care licensing standards that 

include nutrition and wellness guidelines, age-appropriate physical activity time and intensity, 

limited screen time, and meals and snacks that meet nutrition guidelines. 

 Support education policies that encourage healthy students through coordinated K-12 school 

health programs, adequate time and intensity of physical education and activity, access to healthy 

foods and beverages through the National School Lunch and Breakfast Program and throughout 

the school day that meet updated standards developed by USDA and the Dietary Guidelines 2010, 

and implementation of school wellness policies, farm to school programs, and joint use 

agreements. 

Improved Industry Standards 

 Promote worksite wellness policies and accreditation programs that encourage a healthy work 

environment, such as incentive programs for individuals to maintain healthy weight; inclusion of 

preventive services in routine clinical practice, including reimbursement for proven clinical 

preventive services; healthy foods and physical activity at meetings and events, and healthy foods 

in vending machines; and policies for breastfeeding or expressing milk in the workplace. Work 

closely with business and private sector partners to support efforts for spread and sustainability. 

 Support agriculture policies that shift federal subsidies; support less processed foods; increase 

access to affordable fresh fruit and vegetables through commodity programs; create agriculture 

policies that support healthy foods in food assistance programs; expand farmers markets and 

encourage the use of electronic benefit transfer at farmers markets; increase access to fresh fruit 

and vegetable through distribution to schools; and address the problem of food deserts. 

 Support transportation policies that boost partnerships with planners, transportation, and 

developers; support mixed-use, healthy communities that meet the needs of users of all ages and 

abilities; support key walking and biking programs and access to public transportation; support 

Safe Routes to Schools programs; encourage Complete Streets policies; and increase the use of 

Health Impact Assessments to analyze policies and programs. 
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3. Support Outreach and Education to Inform and Prepare Providers. 

Incentives 

 Identify opportunities to assist and advocate for financial incentives for healthcare professionals 

and institutions, such as physicians, nurses, and other clinicians, hospitals, accountable care 

organizations, and insurers that track body mass index (BMI) and other health indicators. Offer 

evidence-based nutrition and physical activity counseling (including breastfeeding), develop 

targeted and culturally appropriate interventions, and provide leadership in community-based 

obesity prevention efforts.  

 Provide training, educational materials, and technical assistance to communities, worksites, early 

care and education, and schools interested in offering healthy eating and physical activity 

programs and policies, especially targeting health disparities and other social determinants of 

health. 

4. Support the Evaluation of Obesity Efforts 

Data Collection 

 Practice routine data collection and use of public health surveillance data, including the Behavioral 

Risk Factor Surveillance System, the Youth Risk Behavior Surveillance System, electronic health 

information, and hospital discharge data to identify jurisdictions’ most pressing needs and 

efficiently target scarce resources. 

 Conduct collection of community design data as communities redesign environments to promote 

physical activity and access to nutritious foods. 

 Gather state-level quantitative and qualitative data on obesity disparities and the social and 

environmental factors that contribute to them to identify and prioritize populations with the 

greatest need. 

Analysis and Tracking 

 Track progress of obesity rates in populations, schools, worksites, communities, and states and 

territories through public health metrics, including vital statistics, hospital discharge data, and 

health surveillance systems. 

 Utilize clear benchmark goals and measurement of overall rates of obesity according to the best 

attainable average level of “goodness” and the smallest feasible differences in obesity rates among 

individuals and groups, or “fairness.” 

Evaluation 

 Engage state leadership in the development of robust health information exchange with the 

clinical sector to improve public health and clinical services. 

 Evaluate the feasibility of harmonizing state data collection with HHS data collection on race, 

ethnicity, sex, primary language, and disability status as required by Section 3101 of the Public 

Health Services Act. 

World Health Organization—Recommendations of the Commission on 
Ending Childhood Obesity 

1: Implement comprehensive programmes that promote the intake of healthy foods and reduce the 

intake of unhealthy foods and sugar-sweetened beverages by children and adolescents. 
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1.1 Ensure that appropriate and context-specific nutrition information and guidelines for both adults 

and children are developed and disseminated in a simple, understandable and accessible manner to all 

groups in society. 

1.2 Implement an effective tax on sugar-sweetened beverages.  

1.3 Implement the Set of Recommendations on the Marketing of Foods and Non-alcoholic Beverages 

to Children to reduce the exposure of children and adolescents to, and the power of, the marketing of 

unhealthy foods.  

1.4 Develop nutrient-profiles to identify unhealthy foods and beverages. 

1.5 Establish cooperation between Member States to reduce the impact of cross-border marketing of 

unhealthy foods and beverages. 

1.6 Implement a standardized global nutrient labelling system.  

1.7 Implement interpretive front-of-pack labelling, supported by public education of both adults and 

children for nutrition literacy. 

1.8 Require settings such as schools, child-care settings, children’s sports facilities and events to create 

healthy food environments.  

1.9 Increase access to healthy foods in disadvantaged communities. 

2: Implement comprehensive programmes that promote physical activity and reduce sedentary 

behaviours in children and adolescents. 

2.1 Provide guidance to children and adolescents, their parents, caregivers, teachers and health 

professionals on healthy body size, physical activity, sleep behaviours and appropriate use of screen-

based entertainment. 

2.2 Ensure that adequate facilities are available on school premises and in public spaces for physical 

activity during recreational time for all children (including those with disabilities), with the provision of 

gender-friendly spaces where appropriate. 

3: Integrate and strengthen guidance for noncommunicable disease prevention with current 

guidance for preconception and antenatal care, to reduce the risk of childhood obesity. 

3.1 Diagnose and manage hyperglycaemia and gestational hypertension. 

3.2 Monitor and manage appropriate gestational weight gain. 

3.3 Include an additional focus on appropriate nutrition in guidance and advice for both prospective 

mothers and fathers before conception and during pregnancy. 

3.4 Develop clear guidance and support for the promotion of good nutrition, healthy diets and physical 

activity, and for avoiding the use of and exposure to tobacco, alcohol, drugs and other toxins. 

4: Provide guidance on, and support for, healthy diet, sleep and physical activity in early childhood 

to ensure children grow appropriately and develop healthy habits. 

4.1 Enforce regulatory measures such as The International Code of Marketing of Breast-milk 

Substitutes and subsequent World Health Assembly resolutions. 

4.2 Ensure all maternity facilities fully practice the Ten Steps to Successful Breastfeeding. 
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4.3 Promote the benefits of breastfeeding for both mother and child through broad-based education 

to parents and the community at large. 

4.4 Support mothers to breastfeed, through regulatory measures such as maternity leave, facilities and 

time for breastfeeding in the work place. 

4.5 Develop regulations on the marketing of complementary foods and beverages, in line with WHO 

recommendations, to limit the consumption of foods and beverages high in fat, sugar and salt by 

infants and young children. 

4.6 Provide clear guidance and support to caregivers to avoid specific categories of foods (e.g. sugar-

sweetened milks and fruit juices or energy-dense, nutrient-poor foods) for the prevention of excess 

weight gain. 

4.7 Provide clear guidance and support to caregivers to encourage the consumption of a wide variety 

of healthy foods.  

4.8 Provide guidance to caregivers on appropriate nutrition, diet and portion size for this age group. 

4.9 Ensure only healthy foods, beverages and snacks are served in formal child-care settings or 

institutions. 

4.10 Ensure food education and understanding are incorporated into the curriculum in formal child-

care settings or institutions. 

4.11 Ensure physical activity is incorporated into the daily routine and curriculum in formal child-care 

settings or institutions. 

4.12 Provide guidance on appropriate sleep time, sedentary or screen-time, and physical activity or 

active play for the 2–5 years of age group. 

4.13 Engage whole-of-community support for caregivers and child-care settings to promote healthy 

lifestyles for young children. 

5: Implement comprehensive programmes that promote healthy school environments, health and 

nutrition literacy and physical activity among school-age children and adolescents. 

5.1 Establish standards for meals provided in schools, or foods and beverages sold in schools, that 

meet healthy nutrition guidelines.  

5.2 Eliminate the provision or sale of unhealthy foods, such as sugar-sweetened beverages and energy-

dense, nutrient-poor foods, in the school environment. 

5.3 Ensure access to potable water in schools and sports facilities. 

5.4 Require inclusion of nutrition and health education within the core curriculum of schools. 

5.5 Improve the nutrition literacy and skills of parents and caregivers.  

5.6 Make food preparation classes available to children, their parents and caregivers. 

5.7 Include Quality Physical Education in the school curriculum and provide adequate and appropriate 

staffing and facilities to support this. 

6: Provide family-based, multicomponent, lifestyle weight management services for children and 

young people who are obese. 
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6.1 Develop and support appropriate weight management services for children and adolescents who 

are overweight or obese that are family-based, multicomponent (including nutrition, physical activity 

and psychosocial support) and delivered by multi-professional teams with appropriate training and 

resources, as part of Universal Health Coverage. 
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White House Task Force on Childhood Obesity—Solving the Problem of Childhood Obesity 

 

I. Early Childhood 

Recommendation 
 

Federal action 

 

State or local 

action 

 

Private sector 

action 

 
Page 

 

Recommendation 1.1: Pregnant women and women planning a pregnancy should be 

informed of the importance of conceiving at a healthy weight and having a healthy weight 

gain during pregnancy, based on the relevant recommendations of the Institute of Medicine. 

 

 
x 

 

 
x 

 

 
x 

 

 
12 

 

Recommendation 1.2: Education and outreach efforts about prenatal care should be 

enhanced through creative approaches that take into account the latest in technology and 

communications. Partners in this effort could include companies that develop technology-

based communications tools, as well as companies that market products and services to 

pregnant women or prospective parents. 

   

 
 
 

x 

 

 
 
 

12 

 

Recommendation 1.3: Hospitals and health care providers should use maternity care 

practices that empower new mothers to breastfeed, such as the Baby-Friendly hospital 

standards. 

 
 

x 

 
 

x 

 
 

x 

 
 

16 

 

Recommendation 1.4: Health care providers and insurance companies should provide 

information to pregnant women and new mothers on breastfeeding, including the availability 

of educational classes, and connect pregnant women and new mothers to breastfeeding 

support programs to help them make an informed infant feeding decision. 

 
 
 

x 

 
 
 

x 

 
 
 

x 

 
 
 

16 

 

Recommendation 1.5: Local health departments and community- based organizations, 

working with health care providers, insurance companies, and others should develop peer 

support programs that empower pregnant women and mothers to get the help and support 

they need from other mothers who have breastfed. 

 
 

x 

 
 

x 

 
 

x 

 
 

16 

 

Recommendation 1.6: Early childhood settings should support breastfeeding. 
 

x 
 

x 
 

x 
 

16 

 

Recommendation 1.7: Federal and State agencies conducting health research should 

prioritize research into the effects of possibly obesogenic chemicals. 

 
 

x 

   
 

17 
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I. Early Childhood 

Recommendation 
 

Federal action 

 

State or local 

action 

 

Private sector 

action 

 
Page 

 

Recommendation 1.8: The AAP guidelines on screen time should be made more 

available to parents, and young children should be encouraged to spend less time using 

digital media and more time being physically active. 

  

 
x 

 

 
x 

 

 
18 

 

Recommendation 1.9: The AAP guidelines on screen time should be made more available in 

early childhood settings. 

  
x 

 
x 

 
18 

 

Recommendation 1.10: The Federal government, incorporating input from health care 

providers and other stakeholders, should provide clear, actionable guidance to states, 

providers, and families on how to increase physical activity, improve nutrition, and reduce 

screen time in early child care settings. 

 
 
 

x 

   
 
 

21 

 

Recommendation 1.11: States should be encouraged to strengthen licensing standards and 

Quality Rating and Improvement Systems to support good program practices regarding 

nutrition, physical activity, and screen time in early education and child care settings. 

  

 
x 

 

 
x 

 

 
21 

 

Recommendation 1.12: The Federal government should look for opportunities in all early 

childhood programs it funds (such as the Child and Adult Care Food Program at USDA, the 

Child Care and Development Block Grant, Head Start, military child care, and Federal 

employee child care) to base policies and practices on current scientific evidence related to 

child nutrition and physical activity, and seek to improve access to these programs. 

 
 
 

 
x 

   
 
 

 
21 
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II. Empowering Parents and Caregivers 

 
Recommendation 

 
Federal action 

 

State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 2.1: The Federal government, working with local communities, should 

disseminate information about the 2010 Dietary Guidelines for Americans through simple, 

easily actionable messages for consumers and a next generation Food Pyramid. 

 

 
x 

   

 
26 

 

Recommendation 2.2: The FDA and USDA’s Food Safety and Inspection Service should 

collaborate with the food and beverage industry to develop and implement a standard 

system of nutrition labeling for the front of packages. 

 

 
x 

  

 
x 

 

 
27 

 

Recommendation 2.3: Restaurants and vending machine operators subject to the new 

requirement in the Affordable Care Act should be encouraged to begin displaying calorie 

counts as soon as possible. 

   
 

x 

 
 

27 

 

Recommendation 2.4: Restaurants should consider their portion sizes, improve children’s 

menus, and make healthy options the default choice whenever possible. 

   
 

x 

 
 

27 

 

Recommendation 2.5: The food and beverage industry should extend its self-regulatory 

program to cover all forms of marketing to children, and food retailers should avoid in-store 

marketing that promotes unhealthy products to children. 

   

 
x 

 

 
32 

 

Recommendation 2.6: All media and entertainment companies should limit the licensing of 

their popular characters to food and beverage products that are healthy and consistent with 

science-based nutrition standards 

   

 
x 

 

 
32 

 

Recommendation 2.7: The food and beverage industry and the media and entertainment 

industry should jointly adopt meaningful, uniform nutrition standards for marketing food and 

beverages to children, as well as a uniform standard for what constitutes marketing to 

children. 

   

 
x 

 

 
32 
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II. Empowering Parents and Caregivers 
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Federal action 

 

State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 2.8: Industry should provide technology to help consumers distinguish 

between advertisements for healthy and unhealthy foods and to limit their children’s 

exposure to unhealthy food advertisements. 

 

 
x 

  

 
x 

 

 
32 

 

Recommendation 2.9: If voluntary efforts to limit the marketing of less healthy foods and 

beverages to children do not yield substantial results, the FCC could consider revisiting and 

modernizing rules on commercial time during children’s programming. 

 

 
x 

   

 
32 

 

Recommendation 2.10: Pediatricians should be encouraged to routinely calculate children’s 

BMI and provide information to parents about how to help their children achieve a healthy 

weight. 

   
 

x 

 
 

35 

 

Recommendation 2.11: Federally-funded and private insurance plans should cover services 

necessary to prevent, assess, and provide care to overweight and obese children. 

 
 

x 

  
 

x 

 
 

35 

 

Recommendation 2.12: Dentists and other oral health care providers should be encouraged 

to promote healthy habits and counsel families on childhood obesity prevention as part of 

routine preventive dental care. 

   

 
x 

 

 
35 

 

Recommendation 2.13: Medical and other health professional schools, health professional 

associations, and health care systems should ensure that health care providers have the 

necessary training and education to effectively prevent, diagnose, and treat obese and 

overweight children. 

   
 
 

x 

 
 
 

35 
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III. Healthier Food in Schools 
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State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 3.1: Update Federal nutritional standards for school meals and improve the 

nutritional quality of USDA commodities provided to schools. 

 
 

x 

   
 

39 

 

Recommendation 3.2: Increase resources for school meals. 
 

x 
 

x 
 

x 
 

40 

 

Recommendation 3.3: USDA should continue its outreach and technical assistance to help 

provide training for school food service professionals. 

 
 

x 

 
 

x 

 
 

x 

 
 

40 

 

Recommendation 3.4: Schools should consider upgrading their cafeteria equipment to 

support the provision of healthier foods, for example, by swapping out deep fryers for salad 

bars. 

 
 

x 

 
 

x 

 
 

x 

 
 

41 

 

Recommendation 3.5: USDA should work with all stakeholders to develop innovative ways 

to encourage students to make healthier choices. 

 
 

x 

 
 

x 

  
 

41 

 

Recommendation 3.6: USDA should work to connect school meals programs to local 

growers, and use farm-to-school programs, where possible, to incorporate more fresh, 

appealing food in school meals. 

 
 

x 

 
 

x 

 
 

x 

 
 

41 

 

Recommendation 3.7: Schools should be encouraged to make improvements in their school 

meal programs through the HealthierUS Schools Challenge in advance of updated Federal 

standards. 

 
 

x 

 
 

x 

 
 

x 

 
 

42 

 

Recommendation 3.8: Increase the alignment of foods sold at school, including in the a la carte 

lines and vending machines, with the Dietary Guidelines. 

 
 

x 

   
 

43 



 

 

34 Multisector interventions for the prevention and treatment of obesity 

 For HERC meeting materials 10/6/2016 

 

III. Healthier Food in Schools 
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Federal action 

 

State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 3.9: Food companies should be encouraged to develop new products and 

reformulate existing products so they meet nutritional standards based on the Dietary 

Guidelines and appeal to children. 

   

 
x 

 

 
43 

 

Recommendation 3.10: USDA and the U S Department of Education should collaborate 

with states to increase the availability and consistency of nutrition education in schools. 

 
 

x 

 
 

x 

  
 

44 

 

Recommendation 3.11: Where possible, use school gardens to educate students about 

healthy eating. 

  
x 

 
x 

 
45 

 

Recommendation 3.12: Technical assistance should be provided to schools about how to 

a cafeteria and lunch room environment can support and encourage a healthful meal. 

  
 

x 

  
 

45 

 

Recommendation 3.13: Schools should be encouraged to ensure that choosing a healthy 

school meal does not have a social cost for a child. 

  
x 

  
45 

 

Recommendation 3.14: Schools should be encouraged to consider the impact of food 

marketing on education. 

  
x 

 
x 

 
45 

 

Recommendation 3.15: School districts should be encouraged to create, post, and 

implement a strong local school wellness policy. 

 
x 

 
x 

 
x 

 
45 

 

Recommendation 3.16: Promote good nutrition through afterschool programs. 
 

x 
 

x 
 

x 
 

47 

 

Recommendation 3.17: Promote healthy behaviors in juvenile correctional and related 

facilities. 

 
x 

 
x 

 
x 

 
47 
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Federal action 

 

State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 4.1: Launch a multi-year, multi-agency Healthy Food Financing Initiative 

to leverage private funds to increase the availability of affordable, healthy foods in 

underserved urban and rural communities across the country. 

 

 
x 

 

 
x 

 

 
x 

 

 
53 

 

Recommendation 4.2: Local governments should be encouraged to create incentives to 

attract supermarkets and grocery stores to under- served neighborhoods and improve 

transportation routes to healthy food retailers. 

  

 
x 

  

 
54 

 

Recommendation 4.3: Food distributors should be encouraged to explore ways to use their 

existing distribution chains and systems to bring fresh and healthy foods into underserved 

communities. 

 
 

x 

  
 

x 

 
 

54 

 

Recommendation 4.4: Encourage communities to promote efforts to provide fruits and 

vegetables in a variety of settings and encourage the establishment and use of direct–to-

consumer marketing outlets such as farmers’ markets and community supported agriculture 

subscriptions. 

  
 

x 

  
 
 

54 

 

Recommendation 4.5: Encourage the establishment of regional, city, or county food policy 

councils to enhance comprehensive food system policy that improve health. 

  
 

x 

  
 

54 

 

Recommendation 4.6: Encourage publicly and privately-managed facilities that serve 

children, such as hospitals, afterschool programs, recreation centers, and parks (including 

national parks) to implement policies and practices, consistent with the Dietary Guidelines, 

to promote healthy foods and beverages and reduce or eliminate the availability of calorie-

dense, nutrient-poor foods. 

 

 
 
 

x 

 

 
 
 

x 

 

 
 
 

x 

 

 
 
 

54 

 

Recommendation 4.7: Provide economic incentives to increase production of healthy foods 

such as fruits, vegetables, and whole grains, as well as create greater access to local and 

healthy food for consumers. 

 

 
x 

   

 
59 
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IV. Access to Healthy, Affordable Food 
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State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 4.8: Demonstrate and evaluate the effect of targeted subsidies on 

purchases of healthy food through nutrition assistance programs. 

 
 

x 

   
 

59 

 

Recommendation 4.9: Analyze the effect of state and local sales taxes on less healthy, energy-

dense foods. 

 
x 

 
x 

  
59 

 

Recommendation 4.10: The food, beverage, and restaurant industries should be encouraged 

to use their creativity and resources to develop or reformulate more healthful foods for 

children and young people. 

   
 

x 

 
 

60 

 

Recommendation 4.11: Increase participation rates in USDA nutrition assistance programs 

through creative outreach and improved customer service, state adoption of improved policy 

options and technology systems, and effective practices to ensure ready access to nutrition 

assistance program benefits, especially for children. 

 
 
 

x 

 
 
 

x 

 
 
 

x 

 
 
 

62 
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V.  Increasing Physical  Activity 

Recommendation 
 

Federal action 

 

State or local 
action 

 

Private sector 
action 

 
Page 

 

Recommendation 5.1: Developers of local school wellness policies should be encouraged to 

include strong physical activity components, on par with nutrition components. 

  
 

x 

  
 

73 

 

Recommendation 5.2: The President’s Challenge should be updated to ensure consistency 

with the Physical Activity Guidelines for Americans and to ensure ease of use and 

implementation by schools. Private sector partners with an interest in physical activity should 

help enroll children in the Presidential Active Lifestyle Award program. 

 
 
 

x 

  
 
 

x 

 
 
 

73 

 

Recommendation 5.3: State and local educational agencies should be encouraged to increase 

the quality and frequency of sequential, age- and developmentally-appropriate physical 

education for all students, taught by certified PE teachers. 

  

 
x 

 

 
x 

 

 
73 

 

Recommendation 5.4: State and local educational agencies should be encouraged to promote 

recess for elementary students and physical activity breaks for older students, and provide 

support to schools to implement recess in a healthy way that promotes physical activity and 

social skill development. 

  
 

x 

  
 
 

73 

 

Recommendation 5.5: State and local educational agencies should be encouraged to 

provide opportunities in and outside of school for students at increased risk for physical 

inactivity, including children with disabilities, children with asthma and other chronic 

diseases, and girls. 

  

 
x 

 

 
x 

 

 
74 

 

Recommendation 5.6: Federal, state, and local educational agencies, in partnership with 

communities and businesses, should work to support programs to extend the school day, 

including afterschool programs, which offer and enhance physical activity opportunities in 

their programs. 

 
 
 

x 

 
 
 

x 

 
 
 

x 

 
 
 

77 
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V.  Increasing Physical  Activity 
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Federal action 

 

State or local 
action 

 

Private sector 
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Page 

 

Recommendation 5.7: State and local educational agencies should be encouraged to 

support interscholastic sports and help decrease prohibitive costs of sports by curbing 

practices such as “pay-to-play,” working with other public and private sector partners. 

 

 
x 

 

 
x 

 

 
x 

 

 
78 

 

Recommendation 5.8: Reauthorize a Surface Transportation Act that enhances livability and 

physical activity. 

 
x 

 
x 

  
81 

 

Recommendation 5.9: The Environmental Protection Agency should assist school districts 

that may be interested in siting guidelines for new schools that consider the promotion of 

physical activity, including whether students will be able to walk or bike to school. 

 

 
x 

 

 
x 

  

 
81 

 

Recommendation 5.10: Communities should be encouraged to consider the impacts of built 

environment policies and regulations on human health. 

 
 

x 

 
 

x 

  
 

81 

 

Recommendation 5.11: The Federal Safe Routes to School Program (SRTS) should be 

continued and enhanced to accommodate the growing interest in implementing Safe Routes to 

Schools plans in communities. 

 

 
x 

   

 
82 

 

Recommendation 5.12: “Active transport” should be encouraged between homes, schools, 

and community destinations for afterschool activities, including to and from parks, libraries, 

transit, bus stops, and recreation centers. 

  

 
x 

 

 
x 

 

 
82 

 

Recommendation 5.13: Increase the number of safe and accessible parks and playgrounds, 

particularly in underserved and low-income communities. 

 
 

x 

 
 

x 

 
 

x 

 
 

83 

 

Recommendation 5.14: The Federal government should continue to support investments in a 

wide range of outdoor recreation venues, such as National Parks, Forests, Refuges and other 

public lands, and expand opportunities for children to enjoy these venues. 

 

 
x 

   

 
84 
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V.  Increasing Physical  Activity 
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action 

 

Private sector 
action 

 
Page 

 

Recommendation 5.15: Local governments should be encouraged to enter into joint use 

agreements to increase children’s access to community sites for indoor and outdoor 

recreation. 

  
 

x 

  
 

84 

 

Recommendation 5.16: The business sector should be encouraged to consider which 

resources and physical assets like fields and gyms can be used to increase students’ access to 

outdoor and indoor recreational venues. 

   

 
x 

 

 
84 

 

Recommendation 5.17: Entertainment and technology companies should continue to develop 

new approaches for using technology to engage children in physical activity. 

   
 

x 

 
 

84 
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APPENDIX A. METHODOLOGY  

Scope Statement 
Populations 

Overweight and obese patients, including adults, children, and adolescents 

Population scoping notes: Includes interventions targeted at parents, pregnant women, and others that 

impact outcomes in children 

Interventions 

Multisector interventions such as community interventions, policy, systems, and environmental change 

Comparators 

No care, usual care, other studied interventions 

Outcomes 

Critical: Morbidity, all-cause mortality  

Important: Weight loss, remission/prevention of diabetes, remission of hypertension 

Key Questions 

1. What interventions are most effective and most cost-effective at achieving weight loss and improving 
patient outcomes? 

2. Does effectiveness vary by socioeconomic factors such as race, ethnicity, income, and educational 
attainment? 

3. What models of care would allow these interventions to be implemented most effectively and cost-
effectively? 

Search Strategy 
A search of MEDLINE® was conducted to identify systematic reviews, meta-analyses, and guidelines 

related to reducing obesity that were published since 2011. Search terms included "Weight Reduction 

Programs"[Mesh], "Diet, Reducing"[Mesh], and physical activity. In addition, a Google search was 

conducted for guidelines or recommendations related to obesity control. Systematic reviews were 

excluded if they did not report on at least one of the following outcomes: morbidity, mortality, weight 

loss, remission/prevention of diabetes, remission of hypertension. The included interventions were 

those that were not limited to clinical settings, such as community interventions, policy, systems, and 

environmental change. Due to the large number of systematic reviews for some interventions, the most 

recent and/or comprehensive review was used unless the overall conclusions of the reviews were 

divergent.  
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Question: Should repair of uncomplicated inguinal hernias and any type of ventral hernias be 
covered? 
 
Question source: Carl Stevens, MD, OHP Medical Director with CareOregon 
 
Issue: Dr. Stevens requested that coverage for uncomplicated inguinal hernias in adults and for 
any type of umbilical or ventral hernia be reviewed. He feels that lack of coverage for 
uncomplicated hernias in adults limits many symptomatic patients and affects their ability to 
work.  He feels that elective repair of hernias, especially in young patients with symptomatic 
abdominal wall hernias that limit their ability to work, would allow return to functional status.  
He also argues that such repair is the community standard of care. The current guideline may 
result in undue morbidity and disability in members with symptomatic hernias. 
 
Historically, repair of uncomplicated hernias has not been covered as the complication rate 
with watchful waiting was felt to be very low.  Hernia repair surgery is the most common 
elective surgery in the US.  Coverage for repair of uncomplicated ventral and/or inguinal hernia 
has been discussed extensively at the Health Services Commission and HERC (see below). 
 
History:  

1) In 1994, move uncomplicated hernias in children under age 18 to covered line due to 
significantly higher rate of complication if left untreated (>30% in children vs <2% in 
adults). 

2) 1998 biennial review considered moving uncomplicated hernias for patients over age 18 
from the low uncovered line to a covered line.  Noted that complicated/obstructed 
hernias had a death rate of 10% if untreated, and 0.5% if treated. No change was made 
with that review other than adding some surgical CPT codes missing from the covered 
line. 

3) 2002 biennial review looked at coverage for uncomplicated hernia. In that review, 
ventral hernias were added to the lower, uncovered hernia line.  

4) In 2005, ventral hernias were considered for addition to the upper hernia line, but not 
moved.  Reducible umbilical hernias in children were moved to the lower, uncovered 
line.  

5) In 2006, the current guideline was added to clarify when hernias were on the covered 
upper line. 

6) In 2007, coverage for hernias in children were reviewed, and coverage maintained due 
to evidence of higher rates of complications for children.  

7) In 2008, the guideline was clarified that all incarcerated hernias are on the upper line.  
Laparoscopic repair codes were added to the upper hernia line 

8) In 2008, repair of large ventral hernias was reviewed.  The outcomes of repair of large 
ventral hernias, with our without mesh, was found to be poor.   

9) In 2010, Dr. Gubler, a surgeon on the HOSC, recommended coverage of inguinal hernias, 
as femoral hernias were covered.  He also felt that fat incarceration rather than 
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intestinal incarceration, should be a covered indication for repair.  No changes were 
made based on his recommendations.  

10) In 2012, the ICD-10 general surgery review group proposed dividing the two hernia lines 
into 3 lines.  The evidence supporting the safety of expectant management was 
discussed. Members decided to continue the current line structure for hernias.  All 
ventral hernias were moved to the lower, uncovered line.  

11) In 2014, ventral hernias were again discussed and the hernia guideline modified to 
clarify coverage.  

12) In 2015, ventral hernias were again discussed and lack of any coverage, even when 
incarcerated, was clarified again.  

 
 
Evidence 
Inguinal hernia, watchful waiting (WW) vs surgical repair 
 

1) AHRQ 2012, comparative effectiveness review of inguinal hernia repair ; study not 
included due to length, can be viewed here: 
https://effectivehealthcare.ahrq.gov/ehc/products/244/1228/CER70_Inguinal-
Hernia_ExecutiveSummary_20120816.pdf 

a. For pain-free hernia, watchful waiting was compared to surgical repair 
b. Two studies met inclusion criteria. One compared WW with Lichtenstein repair, 

and the other compared WW with “tension-free mesh repair” (which might have 
been Lichtenstein repair). Both studies were considered to have moderate risk of 
bias for all outcomes reported.  

c. For this Key Question, we considered the following outcomes to be major: long-
term QOL, which was reported as “overall change in health status in previous 12 
months”; long-term pain; and acute hernia/ strangulation. The evidence was 
sufficient to permit a conclusion for one outcome: long-term QOL, for which the 
results favored repair over WW. Estimated difference on a 0-11 scale, 7 points 
(CI: 0.4 to 14.3) 

d. Evidence level was considered low 
2) Fitzgibbons 2006 and 2013, RCT of WW vs surgical repair  

a. N=720 men (364 watchful waiting, 356 surgical repair)  
b. At 4.5 years, primary intention-to-treat outcomes were similar at 2 years for 

watchful waiting vs surgical repair: pain limiting activities (5.1% vs 2.2%, 
respectively; P=.52); PCS (improvement over baseline, 0.29 points vs 0.13 points; 
P=.79). Twenty-three percent of patients assigned to watchful waiting crossed 
over to receive surgical repair (increase in hernia-related pain was the most 
common reason offered); 17% assigned to receive repair crossed over to 
watchful waiting. Self-reported pain in watchful-waiting patients crossing over 
improved after repair. Occurrence of postoperative hernia-related complications 
was similar in patients who received repair as assigned and in watchful-waiting 
patients who crossed over. One watchful-waiting patient (0.3%) experienced 

https://effectivehealthcare.ahrq.gov/ehc/products/244/1228/CER70_Inguinal-Hernia_ExecutiveSummary_20120816.pdf
https://effectivehealthcare.ahrq.gov/ehc/products/244/1228/CER70_Inguinal-Hernia_ExecutiveSummary_20120816.pdf
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acute hernia incarceration without strangulation within 2 years; a second had 
acute incarceration with bowel obstruction at 4 years, with a frequency of 
1.8/1000 patient-years inclusive of patients followed up for as long as 4.5 years. 

c. After 11.5 years, the estimated cumulative cross over rates using Kaplan-Meier 
analysis was 68%. Men older than 65 years crossed over at a considerably higher 
rate than younger men (79% vs 62%). The most common reason for cross over 
was pain (54.1%).A total of 3 patients have required an emergency operation, 
but there has been no mortality. 

d. Conclusions Watchful waiting is an acceptable option for men with minimally 
symptomatic inguinal hernias. Delaying surgical repair until symptoms increase is 
safe because acute hernia incarcerations occur rarely. The later study added that 
patients should be counseled that symptoms will likely progress and an 
operation will eventually be needed.  

3) Chung 2010, RCT of WW vs surgical repair 
a. N=160 mean, with painless inguinal hernia (80 surgery, 80 WW) 
b. Mean follow-up of 7.5 years 

i. 42 men had died (19 in the observation and 23 in the operation group) 
ii. 46 of the 80 men randomized to observation had conversion to 

operation. 
iii. The estimated conversion rate (using the Kaplan–Meier method) for the 

observation group was 16 (95 per cent confidence interval 9 to 26) per 
cent at 1 year, 54 (42 to 66) per cent 5 years and 72 (59 to 84) per cent at 
7.5 years. The main reason for conversion was pain in 33 men, and two 
presented with an acute hernia. Sixteen men developed a new primary 
contralateral inguinal hernia and three had recurrent hernias.  

iv. Conclusion: Most patients with a painless inguinal hernia develop 
symptoms over time. Surgical repair is recommended for medically fit 
patients with a painless inguinal hernia. 

4) Mizrahi 2012, systematic review of WW vs surgery for inguinal hernia 
a. N=41 articles 
b. No significant difference in pain scores and general health status were found 

when comparing the patients who were followed up with the patients who had 
surgery. A significant crossover ratio ranging between 23% and 72% from 
watchful waiting to surgery was found. In patients with watchful waiting, the 
rates of IH strangulation were 0.27% after 2 years of follow-up and 0.55% after 4 
years of follow-up. In patients who underwent elective surgery, the range of 
operative complications was 0% to 22.3% and the recurrence rate was 2.1%. 

c. Conclusion: Both treatment options for asymptomatic IH are safe, but most 
patients will develop symptoms (mainly pain) over time and will require 
operation. 

5) Hwang 2014, retrospective cohort study in NHS of WW vs surgery for asymptomatic 
inguinal hernia 



2018 Biennial Review 
Repair of Inguinal and Ventral Hernias 

 

4 
 

a. NHS instituted a nationwide policy of WW for asymptomatic inguinal hernias in 
2010 

b. A total of 1,032 patients undergoing inguinal hernia repair in the 16 months after 
the policy change were compared with 978 patients in the 16 months before.  

c. RESULTS The period after the policy change was associated with 59% higher odds 
of emergency repair (3.6% vs 5.5%, adjusted odds ratio [OR]: 1.59, 95% 
confidence interval [CI]: 1.03–2.47). In turn, emergency repair was associated 
with higher odds of adverse events (4.7% vs 18.5%, adjusted OR: 3.68, 95% CI: 
2.04–6.63) and mortality (0.1% vs 5.4%, p<0.001, Fisher’s exact test). 

d. CONCLUSIONS Introduction of a watchful waiting policy for asymptomatic 
inguinal hernias was associated with a significant increase in need for emergency 
repair, which was in turn associated with an increased risk of adverse events. 
Current policies may be placing patients at risk. 

6) Van den Heuval 2011, review of WW vs surgery for asymptomatic inguinal hernia 
a. The risk of incarceration is approximately 4 per 1,000 patients with a groin 

hernia per year. Risk factors for incarceration are age above 60 years, femoral 
hernia site and duration of signs less than 3 months. 

b. The recurrence rate after tension-free mesh repair in the management of 
emergency groin hernias is comparable to that of elective repair.  

c. There is no divergence in pain and quality of life after elective repair compared 
to watchful waiting. There is no advantage in cost-effectiveness of elective repair 
compared to watchful waiting. 

d. Conclusion Watchful waiting for asymptomatic groin hernias is a safe and cost-
effective modality in patients who are under 50 years old, have an ASA class of 1 
or 2, an inguinal hernia, and a duration of signs of more than 3 months. 

1) INCA 2011, review of WW vs surgery for inguinal hernias for asymptomatic or mildly 
symptomatic inguinal hernia 

a. Mortality associated with elective hernia repair was investigated as a primary 
outcomes measure in 11 studies and as secondary outcomes measure in 65.  
Mean mortality associated with elective hernia repair was 0.2% (range 0% to 
1.8%)  

b. Mortality associated with emergency hernia repair was investigated as a primary 
outcomes measure in 13 studies and as secondary outcomes measure in 7. Mean 
mortality associated with emergency hernia repair was 4.0% (range 0% to 22.2%) 

c. Rate of incarceration and/or strangulation has been investigated by 4 
retrospective cohort studies as primary outcomes and 2 randomized trials as 
secondary outcomes. The yearly rate of irreducibility associated with a 
nonoperative approach was 0.4% (range 0.2% to 2.7%) 

d. The crossover from watchful waiting to operation has been reported by 2 
randomized trials. Combining these figures, 13% (range 8.0% to 19.5%) of mild 
symptomatic and asymptomatic inguinal hernia patients assigned to watchful 
waiting management will cross over for inguinal hernia repair. 
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e. A meta-analysis of long-term follow-up studies concerning recurrence is 
reported by inguinal hernia guideline of the European Hernia Society.Data of all 
trials with a follow-up of >48 months were reported comparing recurrences after 
Lichtenstein and endoscopic repair. We converted the observed probabilities of 
recurrence into annual rates, assuming a constant rate of recurrence. Because 
no substantial difference in recurrence rate between the Lichtenstein technique 
and endoscopic repair was reported, we calculated a mean yearly recurrence 
rate of 0.9% (range 0.2% to 4.0%). 

f. Conclusions: the available data suggest that life expectancy for elderly male 
inguinal hernia patients associated with watchful waiting or operation differs 
very little. Therefore, the general doubt about operating on mild symptomatic 
and asymptomatic elderly hernia patients, illustrated by 2 recent randomized 
trials investigating pre and postoperative pain for these types of management, is 
justified. In case of asymptomatic and mild symptomatic patients, there seems 
to be no difference in pain relief between watchful waiting and operation. 

  
 
Ventral hernia repair, watchful waiting vs surgical repair 

1) Bellows 2014, longitudinal cohort study of WW  
a. N=41 patients 

i. 11 patients lost to follow up, 7 died of other causes 
b. 24 patients followed for 2 years 

i. 1 had incarceration 
ii. There was no deterioration in the AAS score (baseline vs 24 months 5 28 

vs 25, P 5 0.60). There was deterioration of the physical functioning 
dimension of the SF-36 (baseline vs 24 months 5 40 vs 32, P\0.01), but 
the mental functioning dimension was improved (45 vs 51; P 5 0.01). 

c. Conclusions: Watchful waiting was a safe option for patients in this study with 
ventral hernias. 

2) Stey 2014, cohort study of WW vs surgical repair 
a. N=243 patients 

i. 80 were observed, 69 underwent repair of an incarcerated hernia, and 94 
underwent repair of a nonincarcerated hernia.  

b. Quality of life as measured by utility score was less at 0.68 (95% CI, 0.65–0.71) in 
patients who did not undergo repair compared with those after repair of a 
nonincarcerated hernia, 0.76 (95% CI, 0.73–0.79; P <.001). The elective repair of 
a nonincarcerated hernia was cost-effective with an incremental cost 
effectiveness ratio of $8,646 per quality-adjusted lifeyear. 

c. Conclusion. The prompt elective repair of ventral hernias is cost-effective. 
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HERC staff summary; 
Based on two large RCTs as well as several meta-analyses, there appears to be a low rate of 
progression of inguinal hernia to incarceration or obstruction.  When obstruction or 
incarceration does occur, the complication rate for emergency surgery compared to elective 
repair appears to be similar.  It is important to note that these studies were all done in 
asymptomatic or minimally symptomatic patients, and patients who developed pain were no 
longer followed by watchful waiting.  In several large studies, the rate of eventual surgical 
repair, mainly due to the development of pain, was very high. The AHRQ report found that 
quality of life was significantly improved with surgical repair. Repair of inguinal hernia was not 
generally associated with improved function, but the functional measures may have been 
skewed by the repair of painful hernias. One cost study found no cost-effectiveness advantage 
in elective repair compared to watchful waiting.    
 
Based on several small studies, watchful waiting for ventral hernia appears to be a safe strategy 
that did not affect disability or quality of life.  
 
 
HERC staff recommendations: 

1) Discuss what outcomes would lead to consideration for reprioritization of inguinal 
hernia repair  

a. Traditionally have only covered repair for children (higher risk of incarceration or 
other complication), and adults with obstruction, gangrene or otherwise 
complicated.  Evidence still shows that watchful waiting is safe and that 
emergent repair has little increase in surgical complication compared to elective 
repair 

b. Does quality of life, pain, or function constitute an outcome which should lead to 
consideration for coverage? 

2) Make no change in the current non-coverage of repair for ventral hernia 
a. Good evidence for lack of benefit for repair 
b. See separate issue for minor guideline clarification 
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M
ANY MEN WITH AN INGUI

nal hernia are asymptom
atic or minimally symp

. tomatic. They and their 
physicians sometimes delay hernia re
pair until emergence of pain or discom
fort. Surgical repair, while generally safe 
and effective, carries long-term risks 
of hernia recurrence, pain, and dis
comfort.1-4 

The natural history of an untreated 
inguinal hernia is not known. For mini
mally symptomatic men, the usual ba
sis for recommending surgical repair is 
to prevent a hernia accident (ie, acute 
hernia incarceration with bowel ob
struction, strangulation of intra-

For editorial comment seep 328. 

Context Many men with inguinal hernia have minimal symptoms. Whether defer
ring surgical repair is a safe and acceptable option has not been assessed. 

Objective To compare pain and the physical component score (PCS) of the Short 
Form-36 Version 2 survey at 2 years in men with minimally symptomatic inguinal her
nias treated with watchful waiting or surgical repair. 

Design, Setting, and Participants Randomized trial conducted January 1, 1999, 
through December 31, 2004, at 5 North American centers and enrolling 720 men (364 
watchful waiting, 356 surgical repair) followed up for 2 to 4.5 years. 

Interventions Watchful-waiting patients were followed up at 6 months and annu
ally and watched for hernia symptoms; repair patients received standard open tension
free repair and were followed up at 3 and 6 months and annually. 

Main Outcome Measures Pain and discomfort interfering with usual activities at 
2 years and change in PCS from baseline to 2 years. Secondary outcomes were com
plications, patient-reported pain, functional status, activity levels, and satisfaction with 
care . 

Results Primary intention-to-treat outcomes were similar at 2 years for watchful 
waiting vs surgical repair: pain limiting activities (5.1% vs 2.2%, respectively; P= .52); 
PCS (improvement over baseline, 0.29 points vs 0.13 points; P=.79). Twenty-three 
percent of patients assigned to watchful waiting crossed over to receive surgical 
repair (increase in hernia-related pain was the most common reason offered); 17% 
assigned to receive repair crossed over to watchful waiting. Self-reported pain in 
watchful-waiting patients crossing over improved after repair. Occurrence of postop
erative hernia-related complications was similar in patients who received repair as 
assigned and in watchful-waiting patients who crossed over. One watchful-waiting 
patient (0.3%) experienced acute hernia incarceration without strangulation within 
2 years; a second had acute incarceration with bowel obstruction at 4 years, with a 
frequency of 1.8/1000 patient-years inclusive of patients followed up for as long as 
4.5 years. 

Conclusions Watchful waiting is an acceptable option for men with minimally symp
tomatic inguinal hernias. Delaying surgical repair until symptoms increase is safe be
cause acute hernia incarcerations occur rarely. 

Clinical Trials Registration ClinicaiTrials.gov Identifier: NCT00263250 
lAMA. 2006;295:285-292 

abdominal contents, or both), but this 
is a rare event. Only an 1896 report 
from Berger's Paris truss clinic5 and a 
1981 reportfrom Colombia6 are avail-
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able to assess this risk Both estimated 
the annual risk of a hernia accident to 
be approximately 3 per thousand pa
tients. vVhether watchful waiting is a 
good option has not been critically 
tested. 

We conducted a multicenter clinical 
trial to compare pain, physical func
tion, and other outcomes in men with 
asymptomatic or minimally symptom
atic inguinal hernias randomly as
signed to a strategy of watchful waiting 
or to receive standard open tension
free repair with mesh. We also sought 
to assess the safety of watchful waiting 

Figure 1. Screened and Enrolled Patients 

with regard to the natural history of 
minimally symptomatic untreated her
nias and the risk of hernia accidents. 7 

METHODS 
Study Population 

Participants were men aged 18 years or 
older and presenting vvith asymptom
atic or minimally symptomatic inguinal 
hernia (ie, the absence of hernia-related 
pain or discomfort limiting usual activi
ties or difficulty in reducing the hernia 
vvithin 6weeks of screening). Excluded 
were those with undetectable hernias, 
local or systemic infection, American 

307 4 Men Screened 

2350 Excluded 
1447 Ineligible 
903 Refused Consent 

c--~-;,andomized 
----- ?·----· 

-------------
358 Assigned to Undergo Tension-Free 366 Assigned to Watchful Waiting 

Hernia Repair 2 Excluded From Study (Ineligible) 
2 Excluded From Study (Ineligible) 279 Received Watchful Waiting 

294 Underwent Repair as Assigned as Assigned 
62 Did Not Undergo Repair (Crossed 85 Underwent Repair (Crossed Over 

Over to Watchful Waiting) to Repair) 
26 Refused 1 Hernia Accident 

4 Not Medically Fit 73 Pain/Discomfort 
32 No Reason Given 3 Patient Request 

4 Other 
4 Missing 

I I 
Outcomes at 2 y Outcomes at 2 y 

14 Lost to Follow-up 1 0 Lost to Follow-up 
8 Had Received Repair 8 Had Received Watchful Waiting 
6 Had Crossed Over to Watchful Waiting 2 Had Crossed Over to Repair 

7 Withdrew Consent 3 Withdrew Consent (Watchful Waiting) 
1 Had Received Repair 8 Deaths 
6 Had Crossed Over to Watchful Waiting 7 Had Received Watchful Waiting 

7 Deaths 1 Had Crossed Over to Repair 
4 Had Received Repair 
3 Had Crossed Over to Watchful Waiting 

I I 
328 Eligible For Primary Outcome Determination 343 Eligible For Primary Outcome Determination 

281 Had Received Repair 261 Had Received Watchful Waiting 
47 Had Crossed Over to Watchful Waiting 82 Had Crossed Over to Repair 

317 Completed Primary Outcome 336 Completed Primary Outcome 
Determination Determination 
27 4 Had Received Repair 256 Had Received Watchful Waiting 
43 Had Crossed Over to Watchful 80 Had Crossed Over to Repair 

Waiting 7 No Visit 
11 No Visit 5 Had Received Watchful Waiting 

7 Had Received Repair 
4 Had Crossed Over to Watchful Waiting 

2 Had Crossed Over to Repair 

I I 
317 Included in Primary Analysis (Repair) 336 Included in Primary Analysis (Watchful Waiting) 

Society of Anesthesiologists physical sta
tus8 greater than 3, or participation in 
another clinical trial. Men with mini
mally symptomatic chronically incarcer
ated hernias were not excluded. Partici
pants were recruited from 5 community 
and academic centers (Creighton Uni
versity, Omaha VA Medical Center, Uni
versity o{ Nebraska, Omaha; McGill 
University, Montreal, Quebec; Marsh
field Clinic, Marshfield, Wis; Univer
sity ofT exas Southwestern Medical Cen
ter, Dallas VA Medical Center, Dallas; and 
Lovelace Clinic, Albuquerque, NM). 
Enrollment of eligible patients began on 
January 1, 1999, and took place over 2.5 
years; patients were followed up for a 
minimum of 2 years. The trial ended on 
December 31, 2004. The study was 
designed to assess primary outcomes at 
2 years. Patients enrolled early in the trial 
were followed up for as long as 4.5 years 
(median, 3.2 years). 

Recruitment 

Men were referred by primary· care phy
sicians or other surgeons or were self
referred in response to public adver
tising. Approximately half of the men 
screened were not eligible for the trial, 
and 55% of eligible patients declined 
to give consent to be randomized 
(FIGURE 1). Information on race/ 
ethnicity was gathered to ensure that 
a spectrum of individuals was repre
sented in this triaL Race/ethnicitywere 
indicated by the patient on a standard 
form with choices as defined by the US 
Census Bureau: Hispanic/Latina or non
Hispanic, white, black or African
American, Asian, native Hawaiian or Pa
cific Islander, or American Indian or 
native Alaskan. 

Study Interventions 

Participants were randomly assigned to 
watchful waiting or to receive stan
dard Lichtenstein open tension-free re
pair.9 Details of the watchful-waiting 
protocols and the surgical repair are de
scribed in a previous report.7 

Follow-up 

Patients assigned to watchful waiting 
were given written instructions to watch 
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for hen1ia symptoms and contact their 
physician if problems developed; in ad
dition, they were examined at 6 months 
and yearly after enrollment. While this 
trial was designed primarily to com
pare watchful waiting with surgical re
pair 2 years after randomization, 367 
patients were followed up for 3 years 
and 156 for 4 years; mean and median 
time of follow-up was 3.2 years. 

Randomization, Allocation 
Concealment, and Implementation 
of Randomization Scheme 
Randomization was stratified by the 
presence of primary or recurrent her
nia, unilateral or bilateral hernia, and 
study site. The randomization scheme 
was developed by the study biostatis
tician and allocated treatments in 
random block sizes of 2, 4, or 6. Ran
domization was accomplished by a 
computer-generated permuted ran
dom sequence and assigned by the Vet
erans Administration (VA) Coopera
tive Studies Program Coordinating 
Center, Hines, Ill. After the patient sat
isfied all inclusion criteria and pro
vided written infonned consent, the site 
coordinator telephoned the VA coor
dinating center to request that the pa
tient be assigned. Patients were as
signed to either watchful waiting or 
surgical repair in equal proportions. Be
cause of the obvious identity of the 
study groups, treatment allocation was 
not blinded to patients or surgeons. 
Interim unblinded reports were pro
vided to the data and safety monitor
ing board (DSMB) for safety monitor
ing, but all site investigators were 
blinded to interim outcome compari
sons until all patients had undergone 
their final evaluation. Protocol and con
sent forms were approved by the Hines 
VA!North Chicago VA Human Stud
ies Subcommittee and by each site's in
stitutional review board. 

Determination of Outcomes 
The primmy outcomes were pain and 
discomfort interfering with usual ac
tivities 2 years after enrollment and 
change from baseline to 2 years in the 
physical component score (PCS) of the 

WATCHFUL ·wAITING VS REPAIR OF INGUINAL HERNIA 

Short Form-36 Version 2 health
related quality-of-life survey.10 Pain in
terfering with activities was defined as 
the selection of a level 3 or 4 response 
to questions with 4 choices: (l) no pain 
or discomfort clue to the hernia or her
nia operation; (2) mild pain that does 
not interfere with activities; (3) mod
erate or ( 4) severe levels of pain that 
interfere with usual activities. These 
patient-reported variables were mea
sured at baseline and at the 6-month 
and annual visits. 

Postoperative complications of sur
gical repair were assessed at the 2-week 
visit and as needed for 3 months. Long
term complications, including hernia 
recurrence, were assessed at the 
6-month and annual visits. 7 Life
threatening complications were de
fined prior to the start of the study and 
were assessed for up to 30 clays after 
surgical repair. 

Secondary outcomes included com
plications, as well as patient-reported 
outcomes of pain (assessed using four 
150-mm visual analog surgical pain 
scales to measure sensory and emo
tional aspects ofhemia-related pain11), 

functional status (using the Short 
Form-36 Version 2 questionnaire12

), ac
tivity levels (using the Activities As
sessment Scale13

), and satisfaction with 
care (using a 5-point Likert scale). 
These were measured at baseline, 6 
months, and annually. Pain was also as
sessed at the time of crossover in pa
tients assigned to watchful waiting who 
ultimately received surgical repair. 

Statistical Analysis 
The sample size of 720 randomly as
signed patients had more than 91% 
power for each of the primary out
comes at 2 years to detect a 10% dif
ference in the proportion of patients 
with pain interfering with activities and 
an 8-point difference in the PCS change 
from baseline levels, allowing an over
all 2-sicled type I error rate of 5% and 
4 interim analyses of the primary end 
points. All final analyses and associ
ated confidence intervals for primary 
and secondary outcomes were ad
justed for interim monitoring.14 

Baseline characteristics were com
pared across groups using a X2 test or 
'the Fisher exact test for categorical vari
ables and t test or analysis of variance 
for continuous variables. 

Primary analyses comparing watch
ful waiting with surgical repair for 
2-year outcomes were performed on an 
intention-to-treat basis. Rates for pain 
interfering with activities at 2 years were 
compared using O'Brien-Fleming se
quential proportion tests. Changes in 
PCS were compared using O'Brien-
Fleming sequential z tests.14 · 

Some patients assigned to watchful 
waiting requested and received surgi
cal repair, and some patients assigned 
to receive surgical repair refused sur
gery and were treated with watchful 
waiting. Therefore, as an exploratory 
analysis, primary and secondmy out
comes were also examined to account 
for the intervention received (as
treated analyses). Time-to-crossover es
timates were computed using life-table 
methocls. 15 Observations were cen
sored at termination of study participa
tion or at completion of follow-up. Sta
tistical testing of 2-year primary and 
secondary outcomes used the Dunnett 
t test to account for multiple compari
sons of the reference group receiving sur
gical repair as assigned with the other 
as-treated groups.16 Statistical tests were 
not adjusted for comparisons related to 
multiple secondary end points. Analy
ses were performed using SAS version 
8.0 (SAS Institute Inc, Cary, NC). 

Organization and Monitoring 
The principal investigator (R.].F.) vis
ited each site within the first few 
months to ensure compliance with 
study protocols. An executive commit
tee, independent DSMB, and the Hines 
VA!North Chicago VA Human Stud
ies Subcommittee provided oversight of 
the study. Site institutional review 
boards reviewed the study annually. Pa
tient follow-up was deficient in 1 of the 
original sites, prompting an indepen
dent audit of all sites. All data from the 
single deficient site were purged, the site 
was dropped from the study, and anal
ternate site activated.7 
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Table 1. Baseline Demographic Characteristics 

Tension-Free Repair Watchful Waiting 
Characteristic (n = 356) (n = 364) P Value 

Age, mean (SD), y 57.5 (13.9) 57.5 (14.1) .99 

Age group, y, No. (%) 
<40 42 (11.8) 41 (11.3) 

40-65 200 (56.2) 198 (54.4) 

>65 114 (32.0) 125 (34.3) 

Race, No.(%) 
White 311 (87.4) 311 (85.4) ]. 
Black 17 (4.8) 16 (4.4) 

Asian 3 (0.8) 3 (0.8) .47 

Multiracial 12 (3.4) 23 (6.3) 

No response 13 (3.7) 11 (3.0) 

Education, mean (SD), y 13.9 (2.7) 14.2 (2.7) .09 

Private health insurance, No. (%) 279 (78.3) 285 (78.3) .99 

Employment, No. (%) 
Employed 221 (62.0) 213(58.5) J 
Disabled/unemployed 18 (5.1) 22 (6.0) .61 

Retired 117 (32.9) 129 (35.5) 

RESULTS 
Baseline Patient Characteristics 
Betweenjanuary 1999 and December 
2002, 3074 men were screened and 
1627 initially met the eligibility crite
ria. Of these, 724 provided informed 
consent and were randomly assigned to 
watchful waiting (366) or surgical re
pair (358). Two patients were ex
cluded from analysis from each group 
because it was later determined by the 
DSMB that eligibility criteria were not 
met. The 2-year follow-up period ended 
in December 2004. Eighty-five (23%) 
of 364 patients assigned to watchful 
waiting had received surgical repair 
within 2 years, and 62 (17%) of356 pa
tients assigned to receive surgical re
pair did not undergo repair (Figure 1). 

Baseline characteristics of the pa
tients are given in TABLE 1 and TABLE 2 
for intention-to-treat groups. The mean 
age of the population was 57.5 years 
(SD, 14), and demographic character
istics, coexisting conditions, and Ameri
can Society of Anesthesiologists clas
sifications8 were similar between 
groups. Exceptions were greater body 
mass index and less sedentary and am
bulatory activities in patienls assigned 
to receive surgical repair; more pa
tients were assigned to watchful wait
ing whose hernias had enlarged within 
the previous 6 weeks. Most patients 

(86%) were white; 5% were black; and 
9% were Asian, mixed race, or gave no 
response. 

Operative Findings 

In patients receiving surgical repair and 
those assigned to watchful waiting who 
crossed over to receive surgical repair, 
hernia types were determined at time 
of repair using the Nyhus classifica
tionY Among patients undergoing re
pair, indirect inguinal hernias com
prised 53% of hernias (type 1 = 12%, 
type 2= 29%, type 3b= 12°/c>); direct in
guinal hernias (type 3a), 41 %; andre
current hernias, 6%. General anesthe
sia was used in 51%, spinal anesthesia 
in 10%, and local anesthesia in 37%. 
Fourteen percent of patients receiving 
surgical repair had bilateral repair. 
Seven patients had missing operative 
da~. · 

Complications and Deaths 

The rate of complications was similar 
among those who were assigned to and 
received surgical repair (21. 7%) and 
those assigned to watchful waiting who 
crossed over to receive surgical repair 
(27.9%) (P= .30). Three intraopera
tive complications (a wound hema
toma requiring return to the operat
ing room, postanesthetic hypertension, 
and an ilioinguinal nerve injury) were 

reported in all patients who received 
surgical repair (0.8%). Postoperative 
complications (90 events) reported in 
85 patients (22.3%) included wound 
hematomas (23 [ 6.1%]), scrotal hema
tomas (17 [4.5%]), urinary tract infec
tions (8 [2.1 %]) , wound infections 
(7 [1.8%]), orchitis (6 [1.6%]), sero
mas (6 [ 1.6%]), urinary retention 
(1 [0.3%]), and other minor com
plications (22 [5.8%]). One life
threatening complication occurred in 
each of 3 patients receiving surgical re
pair: postoperative- bradycardia, deep 
venous thrombosis, and postoperative 
hypertension requiring hospitaliza
tion. By 2 years, recurrence of the her
nia had occurred in 3 patients (1.0%) 
assigned to receive surgical repair and 
in 2 patients (2.3%) assigned to watch
ful waiting who crossed over to re
ceive surgical repair (P= .31). When as
sessed at 3 months postoperatively, 13 
patients (3.4%) receiving surgical re
pair experienced groin pain and 2 pa
tients (0.5%) experienced leg pain. 

One acute hernia incarceration with
out strangulation occurred in a watch
ful-waiting patient 4 months after en
rollment; emergency surgical repair was 
complicated by a wound hematoma. 
There were 22 deaths among enrolled 
patients (1.0 among surgical repair and 
12 among watchful-waiting patients, 
P=.70), with 15 occurring within 2 
years (7 among surgical repair and 8 
among watchful-waiting patients, 
P= .83); none of the deaths were attrib
uted to the study. 

Outcomes at 2 Years 

Of the original 364 watchful-waiting 
and 356 surgical repair patients, 21. and 
28 died or withdrew consent within 2 
years, respectively, leaving 94.2% and 
92.1% who could have been evaluated 
at 2 years. Of these, 7 and ll in the 
watchful-waiting and surgical repair 
groups, respectively, were lost to follow
up, leaving 92.3% and 89.0% who com
pleted 2-year follow-up and who were 
included in analyses of the primary and 
secondary outcomes. 

Primary Outcomes. At 2 years, in
tention-to-treat analyses showed that 
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pain interfering with activities devel
oped in similar proportions in both 
groups (5.1% for watchful waiting vs 
2.2% for surgical repair; difference 
2.86%; 95% confidence interval, -0.04% 
to 5.77%; P=.52) (FIGURE 2). Mean 
2-year PCS change from baseline was 
not significantly different: watchful
waiting patients improved by 0.29 
points (of 100) and surgical repair pa
tients improved by 0.13 points (differ
ence, 0.16; 95% confidence interval, 
-1.2 to 1.5) (FIGURE 3). A sensitivity 
analysis adjusting for stratification fac
tors and imbalance in baseline charac
teristics (ie, body mass index, Activi
ties Assessment Scale, and recent hernia 
enlargement) yielded almost identical 
results. 

In the as-treated analyses, 4 7.1% of pa
tients assigned to watchful waiting who 
crossed over to receive surgical repair 
had developed pain that interfered with 
their activities at the time of crossover. 
Eighty-six percent reported some de
gree of pain and discomfort as their rea
son for requesting repair. By the time of 
the 2-year intervievv; however, the per
centage of patients who had pain inter
fering with activity was not signifi
cantly greater in the patients who had 
crossed over (8.6% in the crossover 
group vs 1.5% in the group receiving sur
gical repair as assigned; difference, 7.1%; 
95% confidence interval, -0.63% to 
14.99%) (Figure2). Patients assigned to 
watchful waiting who crossed over tore
ceive surgical repair reported signifi
cantly larger improvement from base
line in PCS relative to patients receiving 
surgical repair as assigned (difference, 
2.50; 95% confidence interval, 0.01 to 
5.0; P= .01) (Figure 3). 

Secondary Outcomes at 2 Years. 
Both groups had less pain at 2 years than 
at baseline. The amount of change from 
baseline in pain while at rest, during 
normal activities, and during work or 
exercise did not differ between the in
tention-to-treat groups. The reduc-

-tion in perception of pain unpleasant
ness was significantly greater for 
patients receiving surgical repair than 
for those receiving watchful waiting 
(surgical repair, -6.2 mm vs watchful 
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waiting, -2.3 mm; difference, 3.9 mm; 
95% confidence interval, 0.8 to 7.0 mm; 
P = .01). As-treated analyses yielded 
similar results. 

Table 2. Baseline Health Status Characteristics 

At the time of crossover from watch
ful waiting to surgical repair, large in
creases since the last visit in pain un
pleasantness and pain during normal 

Tension-Free Repair Watchful Waiting 
Characteristic (n = 356) (n = 364) P Value 

BMI, mean (SD)* 26.6 (3.8) 25.8 (3.4) .004 

Coexisting conditions, No.(%) 
CHF 2 (0.6) 1 (0.3) .62 

PriorMI 1 (0.3) 1 (0.3) .99 

Hypertension .95 (26.8) 102 (28.0) .74 

COPD 5 (1.4) 2 (0.5) .28 

Chronic cough 11 (3.1) 15 (4.1) .55 

Prostatism 35 (9.9) 42 (11.5) .47 

Diabetes 17 (4.8) 16 (4.4) .86 

Cigarette smoker 67 (18.9) 65 (17.9) .77 

Alcohol consumption >2 drinks/d 38(10.7) 48 (13.2) .30 

ASA health status class 
1 227 (63.9) 246 (67.6) J 
2 113 (31.8) 100 (27.5) .43 

3 15 (4.2) 18 (4.9) 

Surgical Pain Scale score, mean (SD)t 
At rest 8.2 (13.1) 8.2 (15.6) .99 

Normal activities 10.3 (14.9) 10.4 (14.9) .93 

Work/exercise 17.1 (24.6) 14.6 (20.7) .20 

Pain unpleasantness 12.9 (19.5) 10.9 (17.9) .15 

PCS score, mean (SD):): 52.2 (7.9) 51.5 (7.7) .29 

AAS score, mean (SD) 
Sedentary 94.3 (9.6) 95.7 (8.0) .03 

Ambulatory 95.5 (9.8) 97.1 (8.0) .02 

Work/exercise 92.1 (12.8) 93.3 (11.9) .28 

Total 95.2 (8.4) 96.5 (6.7) .04 

Hernia characteristics, No. (%) 
Unilateral 308 (86.5) 311 (85.4) J .75 
Bilateral 48 (13.5) 53 (14.6) 

Primary 322 (90.4) 321 (88.2) J .34 

Recurrent 34 (9.6) 43 (11.8) 

Duration of hernia, No. (%) 
<6wk 56 (15.8) 55 (15.1) J 
;;::6wk 256 (71.8) 267 (73.4) .73 

Do not know 44 (12.4) 42 (11.5) 

Hernia enlarged in past 6 weeks, No. (%) 34 (9.6) 56 (1_5.4) .04 

Hernia reducibility, No. (%) 
Spontaneously 232 (65.1) 235(64.5) J 
Easily 108 (30.4) . 120 (33.1) 

.17 
With difficulty 15 (4.2) 6 (1.7) 

Not reducible 1 (0.3) 3 (0.8) 

Hernia findings, No. (%) 
Palpable on impulse 151 (42.5) 142 (39.1) J 
Visible when standing 184 (51.6) 202 (55.4) .57 

Extends into scrotum 21 (5.9) 20 (5.6) 

Abbreviations: AAS, Activities Assessment Scale; ASA, American Society of Anesthesiologists; BMI, body mass index; 
CHF, congestive heart failure; COPD, cl1ronic obstructive pulmonary disease; Ml, prior myocardial infarction; PCS, 
physical component summary. 

*Calculated as weight in kilograms divided by the square of height in meters. 
tComprises four 150-mm visual analog pain scales. 
:j:Scores range from 0-100, with a norm mean of 50. 
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Figure 2. Pain Interfering With Activities: Group Differences at 2 Years 
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Reference group for intention-to-treat is tension-free repair (score=O); reference group for as-treated is pa
tients randomized to and received tension-free repair (score=O). 

Figure 3. Physical Component Score: Group Differences in 2-Year Change From Baseline 
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Figure 4. Probability of Crossover From Watchful Waiting to Surgery 
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activities were noted in only 44% of the 
crossover group (n=29). 

Patients also reported on their ability 
to perform a spectmm of everyday ac
tivities. In all categories of activities, in
tent-to-treat analyses indicated that pa
tients receiving surgical repair showed 
significantly greater improvement than 
did watchful-waiting patients. 

More than 97% of patients in both 
treatment groups were satisfied or very 
satisfied with the care they received. 

Outcomes at Last Follow-up 

The mean (SD) time to crossover was 
27.2 (13.7) months (median, 24.4 
months); beyond 2 years, the cross
over rate was 4% per year (FIGURE 4). 

Of the 379 patients who undetwent 
hernia repair, 20 were lost to follow-up 
or withdrew consent and 5 died. Of the 
354 remaining patients, 1.4% had a re
cunence (n=5), with a rate of0.0045 re
currences per patient-year. 

All randomly assigned patients were 
considered at risk for acute incarcera
tion without strangulation until herni
orrhaphy was performed. Acute her
nia incarceration occurred in 1 patient 
(0.3%) within 2 years of assignment to 
watchful waiting, and 1 acute hernia in
carceration with bowel obstmction oc
curred at 4 years in a watchful-waiting 
patient; this was reduced with seda
tion and repaired electively. The her
nia accident rate was 0.0018 events per 
patient-year. 

COMMENT 

Watchful waiting is a reasonable op
tion for men whose inguinal hernia is 
minimally symptomatic. Two years af
ter randomization, similar propor
tions of patients in the watchful
waiting and surgical repair groups had 
pain sufficient to limit usual activities, 
and their levels of physical function
ing were similar. Patients assigned to 
watchful waiting who requested surgi
cal repair most commonly reported in
creased pain as the reason for the cross
over, and nearly half reported that pain 
interfered with normal activities. These 
symptoms improved for most patients 
after hernia repair. 
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Hernia accidents were extremely un
common (rate of 1.8 per 1000 patient
years). Others have suggested that her
nia accidents are more common in 
elderly patients, many of whom are un
aware of their diagnosis and have not 
sought surgical care.5.18 In a review of 
the VA database (W. Henderson, PhD, 
National Surgical Quality Improve
ment Program, written communica
tion, 2005), the mean age of patients 
having hernia emergencies was 77 
years, and the rate of death after repair 
was found to be only 2.2%. The low ac-. 
cident rate of 1.8 per 1000 patients per 
year found in this strategy, the low mor
tality rate associated with surgical re
pair, and the similar pain and health 
outcomes identified at 2 years suggest 
that deferring surgery for men with
out troublesome symptoms is a reason
able option. 

By 2 years, 23% of our watchful
waiting patients crossed over to re
ceive surgical repair. We had antici
pated that progression of symptoms in 
some men assigned to watchful wait
ing would lead them to request repair. 
Unexpectedly, nearly the same propor
tion of men assigned to receive repair 
(17%) did not have the operation, de
spite being well informed that partici
pation in this study would give them a 
50% chance of being directed to an op
erative intervention. Crossovers from 
watchful waiting to surgical repair con
tinued to the close of the study, reach
ing 31% at 4 years. 

We explored some of the differ
ences in characteristics and outcomes 
between the as-treated groups. It ap
peared that certain baseline character
istics of patients assigned to watchful 
waiting who requested surgical repair 
differed from those of the other groups. 
At baseline, these patients reported high 
levels of sensmy and affective pain dur
ing their normal activities (as mea
sured by the hernia-specific Surgical 
Pain Scale11

) and had impaired physi
cal function (as measured by the PCS 
of the Short Form-36 Version 2). Pros
tatism was also common. The men as
signed to surgical repair who did not 
undergo repair may have been less 
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healthy than patients in other groups, 
as indicated by a somewhat higher 
American Society of Anesthesiologists 
classification and greater frequency of 
diabetes and hypertension. This cross
over group also had. worse physical 
functioning at baseline, but after re
pair they experienced considerably 
greater improvement in physical func
tioning than did the patients who re-' 
ceived surgical repair as assigned. It may 
be useful to consider these character
istics wlien recommending a therapeu
tic strategy for men with few hernia
related symptoms. These differences 
may be the result of unique character
istics of these patients or of therapeu
tic intervention. Results from as
treated analyses, however, must be 
interpreted with caution. The validity 
of intention-to-treat analyses is based 
on randomization of subjects into the 
treatment groups, helping to ensure that 
the groups are comparable and the dif
ferences found between them after an 
intervention are real. 19 

Minimally symptomatic men who 
choose to defer surgical repair also de
fer the small risk of adverse conse
quences of a tension-free repair. Ad
verse consequences of surgical repair 
were identified in some patients, in
cluding short-term complications in 
32. 7%; longer-term problems, includ
ing chronic pain sufficient to limit ac
tivities in 1.7% at 3 years and 1.3% at 
4 years for the subset of the group avail
able for analysis at these points; andre
currence of the hernia in 1.4%. 

This study has several limitations. 
The mix of patients evaluated (pre
dominantly white, privately insured) 
may not resemble those found in other 
settings. Progression of hernia-related 
symptoms is time-dependent and the 
main outcomes of the study were as
sessed at 2 years. For all patients, the 
median length of follow-up was only 3.2 
years. Because the risk of a hen1ia ac
cident increases vvith the length of time 
the hernia is present and because acci
dents are more common in elderly in
dividuals, a longer follow-up period 
may be needed to ascertain the longer
term risks of either treatment strat-

egy. 18 To this end, we have established 
a voluntary long-term registry of pa
ti~nts enrolled in this and its compan
ion trial comparing open and laparo
scopic hernia repair2 to annually assess 
patient-reported outcomes and the oc
currence of hernia accidents and re
currences. 

CONCLUSIONS 

A strategy of watchful waiting is a safe 
and acceptable option for men with 
asymptomatic or minimally symptom
atic inguinal hernias. Acute -hernia 
incarcerations occur rarely, and 
patients who develop symptoms have 
no greater risk of operative complica
tions than those undergoing prophy
lactic hernia repair. 
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lowering and Antihypertensive Drug Class on Progression of Hypertensive Kid
ney Disease: Results From the MSK Trial" published in the November 20, 2002, 
issue of lAMA (2002;288:2421-2431), there were errors in 2 tables. On pages 
2424 and 2425, all rows labeled "mean (SE)" in Tables 1 and 2 should have been 
labeled "mean (SD)." On page 2425, there were small errors in Table 2 (relative 
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Table 2. Antihypertensive Therapy and Blood Pressure During Follow-up* 

Blood Pressure Goal 
Intervention Drug Intervention 

Lower Usual Ramipril Amlodipine Metvprolol 

Arterial pressure, mean (SD), mm Hgt 95 (8) 104 (7) 100 (9) 99 (8) 100 (9) 

Systolic blood pressure, mean (SO), mm Hgt 128 (12) 141 (12) 135 (15) 133 (12) 135 (13) 

Diastolic blood pressure, mean (SO), mm Hgt 78 (8) 85 (7) 82 (9) 81 (8) 81 (9) 

Visits with mean arterial pressure in goal, %t 51.6 39.2 44.1 49.0 44.7 

Visits with mean arterial pressure of <1 07 mm Hg, %t 81.3 64.1 71.4 76.5 71.8 

Visits with systolic/diastolic blood pressure of <140/90, %t 68.5 35.3 51.1 54.5 50.8 

Visits with systolic/diastolic blood pressure of <125/75,%t 24.6 6.1 16.1 14.2 14.8 

Visits with assigned primary drug, %:j: 82.7 80.9 78.0 84.7 84.1 

Visits with high dose, %:j: 63.6 45.4 54.3 55.3 54.0 

Visits with crossover to 1 of other 2 classes, %:j: 9.3 8.0 10.9 6.5 7.6 

Total No. of drug classes, mean (SD):j: 3.07 (1.11) 2.42 (1.17) 2.69 (1.21) 2.69 (1.22) 2.81 (1.15) 

Visits with level 2 (furosemide), %:j: 83.2 67.4 74.9 72.0 77.1 

Visits with level 3 (doxazosin), %:j: 55.8 35.0 42.6 47.1 46.9 

Visits with level 4 (clonidine), %:j: 41.0 27.5 35.0 34.6 33.2 

Visits with level 5 (minoxidil), %:j: 35.4 22.9 27.8 24.4 32.5 

Protocol visits held, % 90.3 87.4 88.0 88.6 89.8 

GFRs performed,% 83.2 80.0 80.9 81.9 82.0 

*GFR indicates glomerular filtration rate. 
tBiood pressure summaries include visits after 3 months and exclude GFR visits. 
+Medication summaries include all visits starting at month 1 and are censored on September 22, 2000, for the calcium channel blocker (arnlodipine) group only. 
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Long-term Results of a Randomized Controlled Trial of a
Nonoperative Strategy (Watchful Waiting) for Men With

Minimally Symptomatic Inguinal Hernias
Robert J. Fitzgibbons, Jr, MD, FACS,∗ Bala Ramanan, MBBS,∗ Shipra Arya, MD,∗ Scott A. Turner, MD,∗

Xue Li, MA, PhD,† James O. Gibbs, PhD,∗ and Domenic J. Reda, PhD†; Investigators of the Original Trial

Objective: To assess the long-term crossover (CO) rate in men undergoing
watchful waiting (WW) as a primary treatment strategy for their asymptomatic
or minimally symptomatic inguinal hernias.
Background: With an average follow-up of 3.2 years, a randomized con-
trolled trial comparing WW with routine repair for male patients with min-
imally symptomatic inguinal hernias led investigators to conclude that WW
was an acceptable option [JAMA. 2006;295(3):285–292]. We now analyze
patients in the WW group after an additional 7 years of follow-up.
Methods: At the conclusion of the original study, 254 men who had been
assigned to WW consented to longer-term follow-up. These patients were
contacted yearly by mail questionnaire. Nonresponders were contacted by
phone or e-mail for additional data collection.
Results: Eighty-one of the 254 men (31.9%) crossed over to surgical repair
before the end of the original study, December 31, 2004, with a median follow-
up of 3.2 (range: 2–4.5) years. The patients have now been followed for an
additional 7 years with a maximum follow-up of 11.5 years. The estimated
cumulative CO rates using Kaplan-Meier analysis was 68%. Men older than
65 years crossed over at a considerably higher rate than younger men (79% vs
62%). The most common reason for CO was pain (54.1%). A total of 3 patients
have required an emergency operation, but there has been no mortality.
Conclusions: Men who present to their physicians because of an inguinal
hernia even when minimally symptomatic should be counseled that although
WW is a reasonable and safe strategy, symptoms will likely progress and an
operation will be needed eventually.

Keywords: inguinal hernia, hernia accident, minimally symptomatic,
randomized controlled trial, watchful waiting

(Ann Surg 2013;258:508–515)

A nnually, more than 20 million inguinal herniorrhaphies are per-
formed worldwide,1 and it is one of the most common opera-

tions performed by general surgeons.2 Up to one third of patients
with inguinal hernias are asymptomatic or minimally symptomatic at
the time of presentation.3 Historically, surgeons have recommended
repair of an inguinal hernia at diagnosis even if minimally symp-
tomatic to avoid a hernia accident, which is defined as a bowel obstruc-
tion caused by the hernia or strangulation of the contents of the hernia,
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or both.2 However, on the basis of the results of 2 recent randomized
clinical trials (RCTs),4,5 one conducted in the United Kingdom and
the other in North America, watchful waiting (WW) has now become
an accepted alternative to routine repair. In 2011, the longer-term
results of the United Kingdom trial were published. Using Kaplan-
Meier analysis, 72% of patients were predicted to crossover (CO) from
WW to surgery by 7.5 years causing the authors to conclude that
routine repair should be recommended for minimally symptomatic
patients without medical contraindications to surgery. We now report
the long-term results of the WW arm of the North American Trial.

METHODS

Data
The methods and study design used for the American Col-

lege of Surgeons (ACS) hernia trial have been previously reported in
detail.5,6 In brief, after informed consent, men who were 18 years or
older and had an asymptomatic or minimally symptomatic inguinal
hernia were recruited from 5 different geographical locations in North
America including both community and academic centers (Table 1).
These patients were randomized to WW or a standard Lichtenstein
open tension-free repair. Patients with female gender, undetectable
hernias, symptomatic hernias, acute hernia complications, and local
or systemic infection; those in ASA (American Society of Anesthe-
siologists) class IV; or those participating in another clinical trial
were excluded from the trial. The outcomes of the trial have been
published previously.5 After completion of the trial on December 31,
2004, study participants were invited to voluntarily enroll in a registry
for long-term follow-up after approval from the institutional review
board (IRB) of each participant center. Because of inability to ob-
tain IRB approval for one site (McGill University, Montreal, Quebec,
Canada), this center was excluded from the registry. After informed
consent, men who agreed to participate in the study were contacted
by mail questionnaire in mid 2005, mid 2006, early 2008, early 2009,
and late 2010. Nonresponders were contacted by phone or e-mail for
additional data collection. Patients initially randomized to WW either
underwent surgery during follow-up (CO group) or continued to re-
main in the WW group. For the CO group, the questionnaire collected
information about reason for CO and details of surgery including date,
side, type of surgery, whether mesh was used for the hernia repair,
postoperative pain, and hernia recurrence. For those who remained in
the WW group, details about their hernia including size, descent into
scrotum, use of truss, and pain associated with hernia were collected.
Patient satisfaction was recorded for both the groups. The question-
naire was purposely kept very short and simple and did not contain
items related to quality of life or standardized instruments for pain
and activity assessment to maximize compliance.

Patients
Patients assigned to the WW group in the initial RCT were

divided into the CO group and WW group for this study. Baseline
medical comorbidities and demographic and lifestyle variables that

Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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Long-term follow-up of patients with a painless inguinal hernia
from a randomized clinical trial

L. Chung1, J. Norrie2 and P. J. O’Dwyer1

1University Department of Surgery, Western Infirmary, and 2Robertson Centre for Biostatistics, University of Glasgow, Glasgow, UK
Correspondence to: Professor P. J. O’Dwyer, University Department of Surgery, Western Infirmary, Glasgow G11 6NT, UK
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Background: Up to one-third of patients with an inguinal hernia have no symptoms from the hernia.
The aim of this study was to determine the long-term outcome of patients with a painless inguinal hernia
randomized to observation or operation.
Methods: Some 160 men aged 55 years or more with a painless inguinal hernia were randomized to
observation or operation between 2001 and 2003. All were invited to attend a research clinic at 6 and
12 months, and 5 years after randomization. Those unable to attend for clinical review were sent a
questionnaire based on the clinical review pro forma.
Results: After a median follow-up of 7·5 (range 6·2–8·2) years, 42 men had died (19 in the observation
and 23 in the operation group); 46 of the 80 men randomized to observation had conversion to operation.
The estimated conversion rate (using the Kaplan–Meier method) for the observation group was 16
(95 per cent confidence interval 9 to 26) per cent at 1 year, 54 (42 to 66) per cent 5 years and 72 (59
to 84) per cent at 7·5 years. The main reason for conversion was pain in 33 men, and two presented
with an acute hernia. Sixteen men developed a new primary contralateral inguinal hernia and three had
recurrent hernias. There have been 90 inguinal hernia repairs in the 80 patients randomized to surgery
compared with 56 in those randomized to observation.
Conclusion: Most patients with a painless inguinal hernia develop symptoms over time. Surgical repair
is recommended for medically fit patients with a painless inguinal hernia.

Presented to the International Surgical Congress of the Association of Surgeons of Great Britain and Ireland, Liverpool,
UK, April 2010

Paper accepted 14 October 2010
Published online 30 November 2010 in Wiley Online Library (www.bjs.co.uk). DOI: 10.1002/bjs.7355

Introduction

The lifetime risk of inguinal hernia is 27 per cent in men
and 3 per cent in women1. Inguinal hernia repair is one
of the most common general surgical operations, carried
out in 10 per 10 000 of the population per annum in the
UK and 28 per 10 000 in North America2. Hernias are
a socioeconomic burden, with 13 per cent of individuals
taking time off work because of the hernia, and almost
30 per cent indicating that the hernia interferes with their
leisure activities3.

Previous studies have demonstrated that up to one-third
of patients presenting with an inguinal hernia have few
symptoms3. The major concern with surgical repair in
these patients is that some may go on to develop chronic

postoperative groin pain. This can be debilitating, and in
3–6 per cent affects their work and leisure activities4–7.

Two randomized trials have addressed the issue of
chronic pain after surgery in patients with no pain or
minimal symptoms from a primary inguinal hernia8–10.
Both trials showed no increase in chronic pain in patients
who had early surgery compared with that in patients
undergoing initial observation. Both trials also reported on
the rate of crossover to operation for symptoms in patients
initially randomized to observation. In one10, 28 per cent
of patients had crossed over to operation after a median of
574 days, and in the other9 23 per cent had crossed over
at 2-year follow-up. The difference may be explained by
the inclusion criteria for the respective trials. In the UK
study10, only patients with a visible hernia on standing
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REVIEW ARTICLE

Management of Asymptomatic Inguinal Hernia

A Systematic Review of the Evidence

Hagar Mizrahi, MD; Michael C. Parker, FRCS

Objective: To establish a literature-based surgical ap-
proach to asymptomatic inguinal hernia (IH).

Data Sources: PubMed, the Cochrane Library data-
base, Embase, national guidelines (including the Na-
tional Library of Guidelines Specialist Library), Na-
tional Institute for Health and Clinical Excellence
guidelines, and the National Research Register were
searched for prospective randomized trials comparing sur-
gical treatment of patients with asymptomatic IH with
conservative treatment.

Study Selection: The literature search retrieved 216 ar-
ticle headlines, and these articles were analyzed. Of those
studies, a total of 41 articles were found to be relevant and
2 large well-conducted randomized controlled studies that
published their results in several articles were reviewed.

Data Extraction: The pain and discomfort, general
health status, complications, and life-threatening events

of patients with asymptomatic IH managed by surgery
or watchful waiting were determined.

Data Synthesis: No significant difference in pain scores
and general health status were found when comparing the
patients who were followed up with the patients who had
surgery. A significant crossover ratio ranging between 23%
and 72% from watchful waiting to surgery was found. In
patients with watchful waiting, the rates of IH strangula-
tion were 0.27% after 2 years of follow-up and 0.55% af-
ter 4 years of follow-up. In patients who underwent elec-
tive surgery, the range of operative complications was 0%
to 22.3% and the recurrence rate was 2.1%.

Conclusion: Both treatment options for asymptomatic
IH are safe, but most patients will develop symptoms
(mainly pain) over time and will require operation.

Arch Surg. 2012;147(3):277-281

I NGUINAL HERNIA (IH) OCCURS

when a peritoneal sac protrudes
through a weak point within the
groin area. It often contains ab-
dominal content and is tradition-

ally treated with surgery.1 As a rule, IH is
diagnosed by a simple physical examina-
tion except in cases where the diagnosis
is obscure; in these cases, different mo-
dalities are used for confirmation.2 Asymp-
tomatic IH is a term used to describe the
condition in a patient who has a groin
bulge or impulse cough with only minor
or no symptoms. On the other hand, an
incidental operative finding of an inter-
nal ring defect with no groin lump or other
symptoms is defined as an occult IH, a con-
dition prevalent since the introduction of
laparoscopic surgery.

Inguinal hernia repair (IHR) is the most
frequent elective operation performed in
the United States and Europe, although
when comparing the rate of surgery per-
formed to treat IH there is great variety

among different populations.3,4 For ex-
ample, IHR is done in 10 per 10 000 people
in the United Kingdom, while the rate is
28 per 10 000 people in the United States.5

There are several possible explanations for
this observable fact, including different pri-
mary care management, costs, and insur-
ance policies.

As in any other operation, elective IHR
carries its share of complications. Surgi-
cal site infection, hematoma, urinary re-
tention, and other short-term morbidi-
ties are well known, as are long-term
complications including chronic groin
pain, neuralgia, and IH recurrence.6 How-
ever, postponing the operation might carry
a risk of acute IH and visceral organ stran-
gulation with additional risks of gan-
grene, perforation, and infection of the
peritoneal cavity. Hence, operations in the
emergency setting for incarcerated IH have
higher morbidity and mortality rates.7

The aim of this review is to establish a
surgical approach to asymptomatic IH by
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means of surgery or watchful waiting in terms of pain
and discomfort, general health status, complications,
and life-threatening events based on prospective ran-
domized controlled studies in the literature.

METHODS

INCLUSION AND EXCLUSION OF ARTICLES

Prospective randomized trials comparing surgical treatment and
conservative treatment of patients with asymptomatic IH were
eligible for this review. The methods, inclusion and exclusion
criteria, follow-up period, early and late complications, IH re-
currence, and mortality rate were examined in each article. Ar-
ticles that offered data concerning patients with symptomatic
IH, presented retrospective data or case series data, or dealt with
the cost-effectiveness of the treatment of IH were excluded.

IDENTIFICATION OF TRIALS

An electronic search was performed from 1966 to April 2011
using PubMed, the Cochrane Library database, Embase, na-
tional guidelines (including the National Library of Guide-
lines Specialist Library), National Institute for Health and Clini-
cal Excellence guidelines, and the National Research Register.
The search included the following terms: hernia, inguinal, groin,
asymptomatic, incidental, occult, and natural history, with the
use of Boolean operators and/or with an age limit of older than
19 years (adults only). All trials and report headlines irrespec-
tive of language or publication status were read by 2 indepen-
dent readers (H.M. and M.C.P.) and sorted by their relevance.
The reference lists of obtained articles were also searched to
identify additional relevant citations, and further abstract read-
ing of those publications was performed.

RESULTS

ELIGIBLE TRIALS

The literature search retrieved 216 article headlines, and
these articles were analyzed. Of those studies, a total of

41 articles were found to be relevant. After eliminating
editorial letters and nonrelevant or methodically un-
sound papers (such as articles dealing with economic
evaluation8), only 2 large well-conducted randomized con-
trolled studies that published their results in several ar-
ticles were reviewed.9-14 Two review articles written by
the same groups of authors who performed the random-
ized controlled studies were also found.15,16 The Figure
summarizes the process of identifying eligible clinical
trials. The Table describes the articles included in this
review along with a short description.

RISK OF BIAS

The randomized controlled studies included in this re-
view followed male patients only. An important differ-
ence between the studies is the difference with ages. The
O’Dwyer group10,12 included patients aged 55 years and
older with an average of 3.2 years from diagnosis. The
Fitzgibbons group9,11,13,14 included younger patients (aged
�18 years), of whom 15% were diagnosed as having had
an IH for less than 6 weeks (Table).

COMMENT

Inguinal hernia is a common condition, with a rate vary-
ing between 0.6% and 25.2% among males within dif-
ferent age groups and populations.17 Abramson et al17 used
the Bailey examination technique to diagnose IH while
surveying the male population of West Jerusalem be-
tween 1969 and 1971. They subdivided patients who had
obvious IH and those with a more subtle defect. They
found that the obvious IH rate among men aged 25 to
34 years was 1% and that the rate of cough impulse felt
when performing physical examination (digitation of the
inguinal canal) was 11%. In that study, the rate of obvi-
ous IH rose with age, while the rate of cough impulse on
palpation only decreased; when surveying the popula-
tion older than 75 years, the study found obvious IH in
29.8% and cough impulse on palpation in 4.3%. This study
not only implies a relationship between prevalence of
symptomatic IH and age but also suggests that IH pro-
gresses with time.17

The natural history of IH progression is vague in the
literature, mostly owing to the traditional approach of
operating on almost any patient with the diagnosis. Only
2 prospective randomized controlled trials analyzed the
options of watchful waiting vs operation. Fitzgibbons et
al9,11,13,14 had conducted a multicenter study sponsored
by the American College of Surgeons, and O’Dwyer et
al10,12 published a single-team, single-hospital study. Both
trials compared groups of patients having open IHR with
those having follow-up only.

The outlines for the studies by Fitzgibbons et al and
O’Dwyer et al are important as they are the main source
of evidence-based information for this discussion. Fitz-
gibbons et al conducted a multicenter study suggesting
that observation is an acceptable alternative to open-
approach tension-free repair for patients with minimal
or no IH symptoms.9 The patients were followed up
for a minimum of 2 years with an expected primary

Articles included in the review5

Full-text articles assessed for eligibility7

Abstracts screened41

Records after duplicates removed216

Excluded after full-text assessment2
Cost-effectiveness study1
Family assessment of hernia burden1

Citations excluded after abstract screening34

Citations excluded after screening titles175

Total records identified from
electronic databases

249

Figure. Study selection.
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outcome measure of pain or discomfort using a 4-item
graded scale and general health status (36-Item Short
Form Health Survey) and a secondary outcome mea-
sure of costs of treatment. Postoperative complications,
life-threatening events, and deaths were also re-
corded.9,13 A follow-up study of the group of patients who
had surgery was published recently to identify the char-
acteristics of the patients with failure by a management
of observation.14 O’Dwyer et al conducted a randomized
prospective clinical trial that examined the 1-year out-
come of operation vs a watchful waiting policy in male
patients aged 55 years or older who had asymptomatic
IH for more than 3 years. They measured pain at rest and
movement with a visual analog scale at baseline, 6 months,
and 12 months as well as general health status using a
questionnaire (36-Item Short Form Health Survey)10 and
published the long-term outcomes after an average fol-
low-up time of 7.5 years (range, 6.2-8.2 years).12

Although there are several differences between the
studies by Fitzgibbons et al and O’Dwyer et al, both
showed no difference regarding pain and discomfort be-
tween the patients who had surgery and those who were
followed up. Some of the participants in the study by
O’Dwyer et al who were randomized to the operation
group had waited for more than 6 months before sur-
gery. Results from analyses on an intention-to-treat ba-
sis as well as treatment received were very similar. The
long-term follow-up report for the same group of pa-

tients showed that after 5 and 7.5 years, the rates of con-
version to surgery were 54% and 72%, respectively, mainly
because of pain. No significant difference in pain scores
was found when comparing the patients who had an op-
eration and those who were observed.12 Thus, the op-
eration did not add significant chronic pain. The study
by Fitzgibbons et al showed that pain interfering with
daily activities was the same in both the operation and
follow-up groups. Patients who crossed over from watch-
ful waiting to surgery had reported an increase in pain
after the operation, but by their 2-year follow-up the pain
interfering with activities was not significantly higher than
that in the group managed conservatively. The question
of pain and discomfort caused by IH was the basis of the
study by Hair et al18 that evaluated 699 patients before
IHR. No pain was found in 24% of the cases and 71% did
not report any effect of the IH during leisure activity. Using
Kaplan-Meier regression analysis, Hair et al found that
the cumulative probability of a patient presenting with
pain increased with time to 90% at 10 years.

General health status was measured in both random-
ized controlled studies using a questionnaire. In the study
by O’Dwyer et al, improvement was noticed in the op-
eration group compared with the watchful waiting group
during follow-up (calculations were identical when per-
formed on an intention-to-treat basis as well as for ac-
tual treatment received). On the other hand, the study
by Fitzgibbons et al showed similar results of general

Table. Articles Included in This Review

Study Group Source Description Participants

Intervention
or Grouping

(Patients, No.) Outcomes

Fitzgibbons
group

Fitzgibbons et
al,11 2003

Study protocol
description

NA NA NA

Fitzgibbons et
al,9 2006

RCT of watchful waiting
vs open IH repair

Men aged �18 y with
asymptomatic or
minimally symptomatic
IH

Observation (364) vs
open IH repair (356)

Pain and discomfort
interfering with usual
activities 2 y after
enrollment and
postoperative
complications

Thompson et
al,13 2008

Description of
outcomes of early
surgery vs delayed
surgery in patients
with asymptomatic
IH

Patients from the
Fitzgibbons et al9 study
who had immediate
tension-free IH repair vs
delayed IH repair

Surgery within 6 mo of
diagnosis (288) and
after 6 mo from
diagnosis (65)

Complications, pain,
functional status, and
patients’ satisfaction after
mean follow-up of 13.4
mo (range, 9-33 mo)
from surgery

Sarosi et al,14

2011
Identifying preoperative

characteristics of
patients who had
failed observation of
asymptomatic IH

Patients from the
Fitzgibbons et al9 study
who crossed over from
observation to surgery or
had developed
considerable pain

Watchful waiting (250)
vs crossover from
watchful waiting to
surgery (72)

Preoperative factors that
will predict patient
crossover to surgery

O’Dwyer group O’Dwyer et al,10

2006
RCT of observation vs

operation for patients
with asymptomatic
IH

Men aged �55 y with
asymptomatic IH

Observation (80) vs
open IH repair (80)

Pain score 1 y after
enrollment

Chung et al,12

2011
Long-term outcome of

patients with painless
IH

Patients from the O’Dwyer
et al10 study

Examine long-term
outcomes of patients
with asymptomatic
IH for median
follow-up of 7.5 y
(160)

Rate of crossover from
observation to surgery
and contralateral or
recurrent IH development

Abbreviations: IH, inguinal hernia; NA, not applicable; RCT, randomized controlled trial.
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health status in both the operation group and the watch-
ful waiting group. This variation might be related to the
basic study characteristic differences, namely age, na-
ture of the IH (obvious bulge as opposed to cough im-
pulse only), and time of follow-up. The Fitzgibbons group
had also published a follow-up study using a family sur-
vey among patients’ relatives concerning daily activi-
ties. Family members of patients assigned to have watch-
ful waiting expressed more concerns about the individual’s
ability to perform daily activities compared with pa-
tients who had surgery.19 The scientific basis of this study
is subject to some degree of criticism as the question-
naire was developed specifically for this trial and, al-
though it was pilot tested in a sample of family mem-
bers, it was never retested in other studies of patients with
asymptomatic IH.

When advising a patient for an observation alterna-
tive as opposed to an operation, the degree of crossover
and acute IH ratios deserve special consideration. Both
mentioned studies showed a significant crossover ratio
ranging between 23% and 72% depending on the period
of follow-up. In both groups, the reasons for crossing over
were increase in size and pain of the IH.9,10,12-14 When try-
ing to identify the characteristics of a patient who might
fail an observation, the Fitzgibbons group found that the
contributing factors for crossover other than pain were
marital status, low American Society of Anesthesiolo-
gists score, chronic constipation, and prostatism.14 No
influence of surgery delay by 6 months was found when
evaluating the long-term outcomes of IHR in 399 pa-
tients who had undergone operation (300 who were origi-
nally randomized for surgery and 99 who crossed over
from the watchful waiting group).13 The rates of IH stran-
gulation in one study9 were 1 in 364 patients (0.27%) af-
ter 2 years of follow-up and 2 in 364 patients (0.55%)
after 4 years. The study by O’Dwyer et al10,12 showed an
acute IH rate of 1 in 80 patients (1.25%) after a year and
2 in 80 patients (2.5%) after 7.5 years. No patients needed
bowel resection. Other calculations of the acute IH event
ratio estimated a strangulation rate of 2.8% after 3 months
and 4.5% after 1 year, but those were based on retro-
spective data for symptomatic patients waiting for sur-
gery and deserve a different approach.20

Elective surgery might cause short- and long-term
complications, which are worth mentioning when deal-
ing with asymptomatic patients. Studies of open IHR es-
timate that the average rate of surgical site infection is
1% to 5%, although there are reports of higher rates.21,22

The rates of postoperative hematoma and urinary reten-
tion are approximately 7% and 2%, respectively.23 Fitz-
gibbons et al have published a total postoperative com-
plication rate of 22.3%, while O’Dwyer et al had no
serious postoperative complications and a recurrence
rate of only 2.1%.10,12 One review had published a recur-
rence rate of 7% after different operation types for IHR.
The rate, of course, varies with different surgical tech-
niques, surgeon experience, and anesthetic choices.24

Cunningham et al6 studied chronic pain in 276 patients
who had inguinal herniorrhaphy. At 1 year of follow-
up, 62.9% reported some degree of pain and nearly 12%
had moderate to severe pain. After a 2-year follow-up,
the rates were 53.6% for any pain and 10.6% for mod-

erate to severe pain, but this study compared 3 groups
of patients who had an operation and no control group
of observation only was used.

Early data relating to complications and recurrence
rate of laparoscopic IHR were not good, probably owing
to the learning curve of the techniques. Surgeons have
now gained more experience and the rate of recurrence
in recent studies varies between 0% and 5%. Chronic pain
after laparoscopic IHR is thought to be less, although the
data regarding this issue are not conclusive.24 In the MRC
Laparoscopic Groin Hernia Trial, 28.7% of the patients
in the laparoscopic group had pain a year after the op-
eration compared with 36.7% of the patients in the open
IHR group.25 A 5-year follow-up study for the same groups
of patients revealed no difference in chronic pain, al-
though there was a higher degree of testicular pain in the
laparoscopic repair group.26 Another study demon-
strated chronic pain and a neuralgia rate of 9.8% in the
laparoscopic group compared with 14.3% in the open
group at 2 years.27 However, no difference in chronic pain
was found between open and laparoscopic repair in the
SCUR Hernia Repair Study.28 Laparoscopy enables diag-
nosis of internal ring defects and peritoneal sac protru-
sion defined as an occult IH. The diagnosis of occult IH
while performing laparoscopic contralateral side IHR var-
ies between 7.97% and 38%.29-32 Paajanen et al33 prospec-
tively examined 201 consecutive cases of laparoscopy for
reasons other than IH and found the rate of occult IH to
be 21%. Thumbe and Evans34 had conducted a clinical
follow-up for patients diagnosed as having a contralat-
eral defect during laparoscopic IHR and found that 28.6%
of the patients had a contralateral defect that became
symptomatic after 12 months. Again, the natural his-
tory of an occult IH has yet to be established, but occult
IH is likely to be a step within the development of symp-
tomatic IH. The finding of occult IH during laparo-
scopic surgery raises the question of repair. Although this
is beyond the aim of this article, one cannot ignore the
resemblance between the question of management of oc-
cult and asymptomatic IH. Also, to our knowledge, there
are currently no studies comparing laparoscopic IHR re-
sults with observation only for asymptomatic IH.

CONCLUSIONS

The treatment of asymptomatic IH forces the clinician to
choose between 2 treatments options, each of which is safe.
However, most patients will develop symptoms (mainly
pain) over time and will require operation. We believe that,
as in any medical condition, the surgeon should weigh treat-
ment options against possible complications and tailor man-
agement to the specific patient.
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Unintended consequences of policy change to
watchful waiting for asymptomatic inguinal hernias

MJ Hwang, A Bhangu, CE Webster, DM Bowley, MX Gannon, SS Karandikar

Heart of England NHS Foundation Trust, UK

ABSTRACT

INTRODUCTION In 2009 the Department of Health instructed McKinsey & Company to provide advice on how commissioners
might achieve world class National Health Service productivity. Asymptomatic inguinal hernia repair was identified as a poten-
tially cosmetic procedure, with limited clinical benefit. The Birmingham and Solihull primary care trust cluster introduced a
policy of watchful waiting for asymptomatic inguinal hernia, which was implemented across the health economy in December
2010. This retrospective cohort study aimed to examine the effect of a change in clinical commissioning policy concerning
elective surgical repair of asymptomatic inguinal hernias.
METHODS A total of 1,032 patients undergoing inguinal hernia repair in the 16 months after the policy change were compared
with 978 patients in the 16 months before. The main outcome measure was relative proportion of emergency repair in groups
before and after the policy change. Multivariate binary logistic regression was used to adjust the main outcome for age, sex and
hernia type.
RESULTS The period after the policy change was associated with 59% higher odds of emergency repair (3.6% vs 5.5%,
adjusted odds ratio [OR]: 1.59, 95% confidence interval [CI]: 1.03–2.47). In turn, emergency repair was associated with higher
odds of adverse events (4.7% vs 18.5%, adjusted OR: 3.68, 95% CI: 2.04–6.63) and mortality (0.1% vs 5.4%, p<0.001,
Fisher’s exact test).
CONCLUSIONS Introduction of a watchful waiting policy for asymptomatic inguinal hernias was associated with a significant
increase in need for emergency repair, which was in turn associated with an increased risk of adverse events. Current policies
may be placing patients at risk.
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Inguinal hernia repair is one of the most commonly per-
formed surgical operations, at an estimated annual rate of
over 70,000 in the UK and 20 million worldwide.1–3 Con-
ventional wisdom has been to arrange prompt surgical
repair owing to the perceived risk of hernia related emer-
gencies. Elective repair as a day procedure is an estab-
lished, safe and effective treatment for uncomplicated
hernia.4 In contrast, emergency repair for incarcerated,
obstructed or strangulated hernia can be associated with
significant morbidity and even death. While the mortality
rate following elective repair is less than 1%, it is over 5%
in emergency repair.5,6

Two recent randomised controlled trials (RCTs), one
from North America7 and one from the UK,8 have
rekindled interest in non-operative management of asymp-
tomatic or minimally symptomatic inguinal hernias, by
comparing watchful waiting versus surgical repair. Both
trials reported extremely low need for emergency repair in
the observation arm.7,8 Based on these two RCTs, watchful
waiting has been recommended as the first-line treatment

for asymptomatic inguinal hernias in guidelines published
by the European Hernia Society.9 However, the active follow-
up provided in these trials may not reflect ‘real world’ prac-
tice. Crossover rates to surgery were high (23% and 29%),7,8

which, paired with the low emergency intervention rate, we
believe reflects the strict, active observation of a RCT. Such
observation may not be possible in a ‘real world’ setting,
which would rely on routine community-based patient–doctor
interaction.

In 2009 the Department of Health instructed manage-
ment consulting firm McKinsey & Company to provide
advice on how commissioners might achieve world class
National Health Service (NHS) productivity.10 Asymptomatic
inguinal, umbilical and femoral hernias were identified as
interventions with limited clinical benefit that could be
decommissioned to drive financial savings. Widespread
policy changes were implemented by NHS clinical commis-
sioners, who withdrew funding for elective repair of
asymptomatic hernias. To date, as far as we are aware, no
assessment of this policy change has been published. This
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study aimed to describe how this change has manifested
itself at a large NHS foundation trust.

Methods

This study was a retrospective analysis of patients at the
Heart of England NHS Foundation Trust, one of the largest
trusts in the UK, serving a population of over one million
people. Permission to perform this study was granted from
the hospital’s clinical audit department.

Intervention

A policy of watchful waiting and prior approval for elective
asymptomatic hernia repair, introduced by the Birmingham
and Solihull primary care trust cluster,11 was implemented in
the trust in December 2010. The new policy supported surgi-
cal treatment for patients with symptomatic inguinal hernias,
hernias not amenable to simple reduction or strangulated
hernias. Based on the date of this policy change, patients
were divided into two groups: those from the 16 months
before implementation (1 August 2009 – 30 November 2010)
and those from the 16 months after (1 December 2010 – 30
March 2012).

Outcome measures

The primary outcome measure was the relative proportion of
emergency surgery before and after implementation of the
new policy. The proportion of emergency surgery acts as a
surrogate marker for worse outcome. Since the overall rate of
adverse events is low, a more frequent proxy marker makes
differences easier to show. The adverse event rate was there-
fore a secondary outcome measure, alongside postoperative
mortality and length of stay.

Patients

Patients aged 18 years and older undergoing repair of uni-
lateral or bilateral inguinal hernia during the study period
were included. They were identified from the prospectively
maintained hospital theatre database. Clinical data were
obtained from discharge summaries, clinical letters and
recorded inpatient episodes using the electronic integrated
hospital information system.

Adverse events

Postoperative complications were classified according to the
internationally standardised and validated Clavien–Dindo
scoring system for postoperative complications.12 In this clas-
sification, the factor determining the severity of the unex-
pected complication is the treatment required. Intraoperative
complications are not considered, except intraoperative death
(grade V). For this study, major complications were defined as
grades III–IV, with grades I–II indicating a minor complication.
All documented postoperative adverse events up to 30 days
were included and the highest grade complication for each
patient was recorded. Postoperative mortality was defined as
death from any cause in the 30-day postoperative period.

Statistical analysis

Differences between demographic groups of categorical
data were tested using the chi-squared test or Fisher’s

exact test as appropriate. In order to take account of the
effect of confounding variables, binary logistic regression
modelling was used. The first model assessed the likeli-
hood of need for emergency surgery (with emergency sur-
gery coded as ‘1’). The summary statistic was the odds
ratio (OR), which was assumed to approximate the relative
risk. An OR of >1.0 with a 95% confidence interval (CI)
that did not cross 1.0 indicated a significantly higher asso-
ciation with the outcome of interest. Subsequent models
were constructed using occurrence of any complication
and major complications as a target. Mortality was not
included as a specific target of regression analysis alone
owing to its low occurrence. It was, however, included as
an adverse event and compared using Fisher’s exact test.

The age and sex of the patient, and the primary versus
recurrent type of the inguinal hernia were judged a priori
to be likely to be relevant to the rate of emergency presen-
tation and adverse events. In order to prevent a loss of data
associated with categorising age, it was maintained as a
continuous variable and log transformed. As interpretation
of log-transformed ORs are difficult owing to their magni-
tude, these values were transformed to allow the OR to
relate to a 10% increase in age. Models were repeated
using age as an unadjusted continuous variable to confirm
validity.

These variables were included in multivariate binary
logistic models based on their clinical importance (rather
than reliance on their statistical importance in stepwise
models, which can be misleading).13 Interaction between
categorical variables was tested sequentially and signifi-
cant pairings were included in the model if they improved
the Akaike information criterion (a measure of quality of
model selection). Overall model performance was assessed
using the C statistic as a measure of discrimination, which
is equivalent to the area under the receiver operating char-
acteristic curve for fitted values. Data handling was per-
formed in SPSS® version 21.0 (IBM, New York, US) and
statistical modelling in R statistical software version 3.0.0
(R Foundation for Statistical Computing, Vienna, Austria).

Results

Patient demographics and outcomes in the period before
and after the policy change are shown in Table 1. Patient
age, sex and hernia type were similar in both groups. The
most common reason for emergency repair was incarcera-
tion (ie irreducibility without obstruction or strangulation,
n=50, 54.3%), followed by acute pain (n=14, 15.2%), bowel
obstruction (n=12, 13.0%) and strangulation (n=10, 10.9%).
In six cases (6.5%), the indication was not recorded.

One hundred and seven patients (5.3%) suffered at least
one recorded postoperative complication. This was associ-
ated with a minor complication rate of 4.4% (n=88) and a
major complication rate of 0.9% (n=19).

Effect of policy change on presentation type

There was a crude relative increase of 52.8% in the rate of
emergency repair (Table 1). When adjusted for age, sex
and hernia type, policy change was associated with 59%
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higher odds of emergency repair (adjusted OR: 1.59, 95%
CI: 1.03–2.47). Increasing age and female sex were signifi-
cant predictors of the need for emergency repair in the
multivariate model (Table 2). The C statistic of this model
was 0.73 (95% CI: 0.68–0.79), indicating adequate discrimi-
native value. When this model was repeated for men only,
the effect of the time period after the policy change
remained significant, with an increase in odds to 68%
(adjusted OR: 1.68, 95% CI: 1.04–2.71, p=0.033). The unad-
justed OR in men was 1.69 (95% CI: 1.05–2.72, p=0.030).

Effect of emergency surgery on adverse event rate

Emergency presentation was associated with a significantly
higher rate of any complications (18.5% emergency vs
4.7% elective, p<0.001), major complications (7.6% vs
0.6%, p<0.001) and postoperative mortality (5.4% vs 0.1%,
p<0.001). When adjusted for age, sex, hernia type and time
period, emergency presentation remained significantly
associated with occurrence of any complications (OR: 3.68,
95% CI: 2.04–6.63) and major complications (OR: 12.96,
95% CI: 4.68–35.87).

Effect of policy change on adverse event rate

The postoperative mortality rate was not significantly dif-
ferent between the periods prior to and following the pol-
icy change (Table 1). In adjusted models, the time period
after the policy change predicted neither occurrence of any
complications (adjusted OR: 1.26, 95% CI: 0.85–1.88) nor

major complications (adjusted OR: 1.12, 95% CI: 0.44–
2.85). Successful completion of day-case surgery was not
different before and after the policy change.

Discussion

To our knowledge, this is the first study to assess the
impact of a change in clinical commissioning guidelines
on elective surgery for inguinal hernia in the UK. In the
catchment area of a large foundation trust, the proportion
of patients undergoing emergency surgery increased sig-
nificantly following the policy change. The absolute per-
centage change in the rate of emergency presentation was
small (1.9%) but this is correlated to increased odds of
59% in an adjusted model (68% in men). Such relative
increases may be important to the individual patient when
considering the morbidity profile associated with emer-
gency repair.

The main strength of this study is its assessment over a
large geographical region. This allowed for high numbers
and inclusion of patients from a ‘real world’ population.
Although no direct link was made between timing of the
study period (ie before or after policy change) and
adverse events, when extrapolated across the country,
such an increase is likely to be detected. Additionally,
detailed clinical outcome assessment at source likely
afforded higher accuracy than routinely collected admin-
istrative data alone.14

Table 1 Demographics and outcomes before and after policy change

Before change After change p-value

Demographics

Median age (IQR) 63.6 (48.6–74.1) 63.9 (49.0–74.7) 0.663

Sex Male 917 (93.8%) 969 (93.9%)

Female 61 (6.2%) 63 (6.1%) 0.902

Type of hernia Primary 872 (89.2%) 940 (91.1%)

Recurrent 106 (10.8%) 92 (8.9%) 0.148

Day case Yes 712 (72.8%) 779 (75.5%)

No 266 (27.2%) 253 (24.5%) 0.170

Outcomes

Presentation Elective 943 (96.4%) 975 (94.5%)

Emergency 35 (3.6%) 57 (5.5%) 0.037

Any complication No 933 (95.4%) 970 (94.0%)

Yes 45 (4.6%) 62 (6.0%) 0.160

Major complication No 970 (99.2%) 1,021 (98.9%)

Yes 8 (0.8%) 11 (1.1%) 0.566

Postoperative death No 976 (99.8%) 1,028 (99.6%)

Yes 2 (0.2%) 4 (0.4%) 0.688

IQR = interquartile range
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The main limitation is underlying assumptions that the
increased number of patients presenting as emergencies
were asymptomatic and had either been seen by their gen-
eral practitioner (GP) but not referred or had been referred
but were not offered surgery. These assumptions are
important confounders of the theory that the changes
observed were due to policy change. This study therefore
provides evidence of association rather than direct cause.
Other limitations should be considered. With only the
catchment area of one UK hospital, the ability to generalise
to other areas requires confirmation. However, the founda-
tion trust is comprised of three hospitals with two emer-
gency departments and is likely to be representative of
other UK hospitals.

This study did not test quality of life or pain measures
from patients. Large cohort studies have shown that elective
repair of an inguinal hernia enhances life quality.4 A key
argument against surgical repair of an asymptomatic ingui-
nal hernia is the risk of surgical morbidity, such as postop-
erative chronic pain, which is quoted to patients in the
order of 5–10%.15,16 Nevertheless, long-term follow-up of
the UK trial by O’Dwyer et al showed equivalent median vis-
ual analogue scale pain scores between men randomised to
operative and non-operative groups at five years.8,17 This
confirms findings from the North American trial, where
analysis by both intention-to-treat and as-treated showed
equivalence between observation and surgery for pain inter-
fering with activity.7 These findings suggest that the risk
of chronic pain should not be a barrier when considering
surgical repair.18

In order to answer the primary study question, it was
decided a priori to adjust for the factors that we judged
would be clinically relevant to affecting elective versus
emergency presentation: age, sex and primary/recurrent
hernia type. Data on pre-existing co-morbidity, use of lapa-
roscopy and other desirable (but not necessary) factors
were not included. These are unlikely to be relevant con-
founders following the adjustment already performed.
Finally, the proportion of patients successfully managed
conservatively by GPs was not investigated in this study.
Such data may reveal a high success rate and reduce the
proportional size of emergency presentations although it
would not affect the relative increase seen.

Changes in commissioning policy were based on evi-
dence from two RCTs. In the largest RCT, by Fitzgibbons
et al, the estimated cross-over rate from observation to sur-
gery, through Kaplan–Meier analysis, was 68% at ten
years.7,19 The second RCT did not find significant differen-
ces in pain scores but showed an overall change in SF-12®

health status of 7.0 (95% CI: 0.2–13.7, p=0.045), favouring
the operation group over the observation group.8,17 Out of
80 men randomised to observation, 46 crossed over to
operation, which was estimated by Kaplan–Meier methods
as a rate of 72% at 7.5 years.

The high rate of conversion to operative intervention,
accompanied by a low rate of emergency intervention,
seen in the two RCTs is in contrast to the rates from the
present study for before and after the policy change. This
is likely explained by the careful, active observation
afforded in RCTs, which may not be feasible in non-trial,

Table 2 Univariate and multivariate binary logistic regression association of patient and policy factors to adverse events
(emergency presentation and complications)

Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value

Any complication

Age* 1.12 (1.05–1.21) <0.001 1.10 (1.02–1.17) 0.009

Female sex 1.43 (0.66–2.75) 0.324 1.13 (0.54–2.36) 0.742

Recurrent hernia type 1.34 (0.05–0.07) 0.705 1.13 (0.60–2.11) 0.713

After policy change 1.33 (0.90–1.98) 0.161 1.26 (0.85–1.88) 0.257

Emergency presentation 4.60 (2.54–7.95) <0.001 3.68 (2.04–6.63) <0.001

Major complications

Age* 1.10 (0.10–1.30) 0.246 1.02 (0.88–1.19) 0.760

Female sex 1.43 (0.66–2.75) 0.324 0.51 (0.06–4.07) 0.526

Recurrent hernia type 1.14 (0.55–2.12) 0.705 1.63 (0.46–5.80) 0.448

After policy change 1.33 (0.90–1.98) 0.161 1.12 (0.44–2.85) 0.813

Emergency presentation 4.60 (2.54–7.95) <0.001 12.96 (4.68–35.87) <0.001

OR = odds ratio; CI = confidence interval
*OR relates to a 10% increase in age. All models were repeated using age as an unadjusted continuous variable; there were no alterations
to significance and the maximum change to the Akaike information criterion was 0.8%.
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community settings. The North American authors sug-
gested that watchful waiting is reasonable and safe (recog-
nising the high likelihood of future operation)19 but the UK
authors suggested that there is little point in observation.17

The European Hernia Society issued guidelines in favour
of watchful waiting for men with minimally symptomatic
or asymptomatic inguinal hernias, without clarifying the
method of implementation in practice.9 While this may
remain the best policy for some patients, the ideal candi-
date and process will only be identified after further
research. Elderly patients with co-morbidity have been
suggested as targets of this strategy although they may be
at highest risk of morbidity and mortality if emergency sur-
gery is required. In the present study, increasing age was
associated with both emergency presentation and compli-
cations. This suggests that age alone should not be a bar-
rier to elective surgical repair. Despite this, patients
choosing observation may be reassured that the risk of
emergency repair remained below 10%.

It is notable from this study that the proportion of
patients undergoing elective repair differed only slightly
between time periods (96.4% to 94.5%). Although the
decrease is small, it reflects the important increase in
emergency presentation. The fact that elective referrals are
still being made in volume suggests that only a small pro-
portion of patients are asymptomatic. Additionally, pene-
trance of guidelines may not yet be complete and if
proportion of elective repair falls further, even more emer-
gency presentations may occur in the future.

Day-case, ambulatory inguinal hernia repair may also
prove to be more cost effective than active observation in
community settings. Ongoing observation comes at a finan-
cial cost that should be quantified and compared with that
of early repair. The UK RCT showed that operative strat-
egies were over £400 more expensive per patient than for
the observation group, taking into account clinic and
observation costs.8 However, with longer-term community-
based follow-up and more adverse events (when applied to
a wider population), these costs may increase and deserve
prospective reassessment.

Conclusions

This study suggests that the current policy is associated
with an increased proportion of emergency presentations
and may be putting patients at risk. It may also be less cost
effective than a policy of early elective surgery. For these
reasons, we advocate further studies at a national level as

well as a timely clarification of clinical commissioning pol-
icies to allow expert surgical assessment and follow-up if a
watchful waiting policy is to be adopted.
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Abstract
Purpose Groin herniorrhaphy is the most common opera-
tion performed by general surgeons. Annually, more than
20 million groin hernias are repaired worldwide. The gen-
eral approach towards groin hernias is surgical repair
regardless of the presence of symptoms. The rationale to
recommend surgery for asymptomatic groin hernias is pre-
vention of visceral strangulation. The goal of this review is
to evaluate the appropriateness of surgery in patients with
asymptomatic groin hernias.
Methods The review was based on an extensive literature
search of Pubmed, Medline and the Cochrane Library.
Results The risk of incarceration is approximately 4 per
1,000 patients with a groin hernia per year. Risk factors for
incarceration are age above 60 years, femoral hernia site
and duration of signs less than 3 months. Morbidity and
mortality rates of emergency groin hernia repair are higher
in patients who are older than 49 years, have a delay
between onset of symptoms and surgery of more than 12 h,
have a femoral hernia, have nonviable bowel and have an
ASA-class of 3 or 4. The recurrence rate after tension-free
mesh repair in the management of emergency groin hernias
is comparable to that of elective repair. There is no diVer-
ence in pain and quality of life after elective repair
compared to watchful waiting. There is no advantage in
cost-eVectiveness of elective repair compared to watchful
waiting.

Conclusion Watchful waiting for asymptomatic groin her-
nias is a safe and cost-eVective modality in patients who are
under 50 years old, have an ASA class of 1 or 2, an inguinal
hernia, and a duration of signs of more than 3 months.

Keywords Inguinal · Hernia · Asymptomatic · Therapy

Introduction

Groin herniorrhaphy is the most common operation per-
formed by general surgeons. Annually, over 20 million
groin hernias are repaired worldwide [1]. In the United
States, 800,000 groin hernia repairs were performed in
2003 [2]. Groin hernia repairs account for 10–15% of all
general surgical procedures [2].

The general policy towards groin hernias is surgical
repair regardless of the presence of symptoms. The ratio-
nale to recommend surgery for asymptomatic groin hernias
is to prevent visceral incarceration and subsequently ische-
mia (strangulation). There is a low threshold to propose
surgery in patients with groin hernias because the repair is
considered safe and eVective, and is associated with a low
morbidity. However, little is known about the natural his-
tory of untreated groin hernias, and morbidity of groin her-
nia repair appears underestimated [3]. The goal of this
study was to review outcomes of surgical and conservative
approaches in patients with a groin hernia, and to determine
the appropriateness of surgery in patients with an asymp-
tomatic or minimal groin hernia.

Methods

This systematic review was based on an extensive literature
search of Pubmed, Medline and the Cochrane Library. The
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COLLECTIVE REVIEW

Operation Compared with Watchful Waiting in
Elderly Male Inguinal Hernia Patients: A Review and
Data Analysis
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Inguinal hernia repairs are mainly performed in male pa-
tients older than 50 years.1 Although watchful waiting can
e considered in mildly symptomatic and asymptomatic
atients, according to the inguinal hernia guideline of the
uropean Hernia Society,2 inguinal hernia patients with-
ut contraindications are usually treated operatively.

The rationale for surgical treatment is to cure inguinal
ain and discomfort associated with the hernia and to pre-
ent emergency surgery in case of incarceration and/or
trangulation, which is clearly associated with higher mor-
idity and mortality.3,4 The indication for elective surgery,
owever, should not only depend on consideration of the
ortality rate that is associated with emergency and elec-

ive repair. The risk of incarceration or strangulation re-
uiring emergency repair should be considered as well. Ad-
itionally, risk of recurrence and crossover rates from
onservative to operative management in this group of pa-
ients should be taken into account.

Recently, 2 randomized trials have reported that pain is
ot substantially different at 1 or 2 years after assigning
pen tension-free hernia repair or watchful waiting in case
f asymptomatic or mildly symptomatic inguinal hernia
ompared with preoperative pain levels.5,6 In addition, one

third of patients presenting with an inguinal hernia at a
mean age of 60 years (range 45 to 71 years) have been
reported to be asymptomatic.7 Another study reported that
81% of patients (62% older than 50 years of age) did not
suffer from any inguinal pain at rest, which included 27%
with no pain at all.8

All the factors mentioned here are important when con-
sidering repair of inguinal hernia in elderly male patients.
Neuhauser conducted a life-expectancy analysis including
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most of these factors in 1977 and concluded that elective
hernia repair does not prolong life in the elderly, it might or
might not improve quality of life, and life expectancy
would be determined mainly by the yearly rate of
strangulation.9

The aim of this study was to investigate which treat-
ment, operation or watchful waiting, would be better in
case of asymptomatic or mildly symptomatic elderly male
inguinal hernia patients by means of a literature review and
a Markov model integrated relevant parameters.

METHODS
Review
Studies in which the following outcomes measures were
studied were included: risk of incarceration and/or stran-
gulation, mortality associated with elective and emergency
hernia repair (in case of incarceration and/or strangula-
tion), and risk of recurrence and crossover rates from
watchful waiting to operation. Studies were identified by
searching PubMed, the Cochrane Library (Issue 1, 2007),
scholar.google.com, and Current Controlled Trials (search
across multiple registers including the National Health Ser-
vice in England and US ClinicalTrials.gov). Search terms
used and cross-checked were hernia, inguinal, strangula-
tion, incarceration, mortality, elective, emergency, and hernia
repair. Studies containing data about femoral and in-
guinofemoral hernia were excluded from analysis. Ran-
omized trials published after 1990 comparing open and lapa-
oscopic hernia repair were also included with respect to
lective mortality rates because there is no evidence of a sub-
tantial difference in mortality between these types of repair.
andomized controlled trials and prospective and retrospec-

ive cohort studies were included. Reviews and references of
he articles retrieved were checked for additional studies. Let-
ers to the editor, abstracts, and comments were excluded.
nly articles written in English were reviewed.
Additionally, studies investigating pain before and after

ssigning operative or conservative management in case of
ildly symptomatic and asymptomatic elderly hernia pa-

ients were included.The same databases were searched and
erms cross-checked were hernia, inguinal, hernia repair,

ain, postoperative, and pain, chronic.
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Watchful Waiting for Ventral Hernias:
A Longitudinal Study

CHARLES F. BELLOWS, M.D.,* CELIA ROBINSON, M.D.,† ROBERT J. FITZGIBBONS JR., M.D.,*

LARRY S. WEBBER, PH.D.,‡ DAVID H. BERGER, M.D.†

From the *Department of Surgery, Tulane University, New Orleans, Louisiana; the †Michael E. DeBakey
Department of Surgery, Baylor College of Medicine, Michael E. DeBakey Veterans Affairs Medical Center,

Houston, Texas; and ‡Creighton University School of Medicine, Omaha, Nebraska

Ventral hernias are a common clinical problem. Immediate repair is recommended for most
ventral hernias despite significant recurrence rates. This practice may be related to a lack of un-
derstanding of the natural history of ventral hernias. The purpose of this study was to determine
the natural history of ventral hernias and to determine if watchful waiting is an acceptable and
safe option. Forty-one patients with ventral hernias were enrolled in a longitudinal cohort study of
watchful waiting. Primary outcomes were functional impairment resulting from hernia disease as
measured by the Activities Assessment Scale (AAS) and changes from baseline to two years in the
physical and mental component score of the SF-36 Health Survey. Secondary outcomes included
complications such as incarceration. Mixed-effects model for repeated measures and Student’s t tests
were used to evaluate scale performance. The mean age of enrollees was 64 years, and the mean
hernia size was 239 cm2. Eleven patients were lost to follow-up, and seven patients died of other
causes. All remaining patients were followed for two years. There was one incarceration during
the follow-up period. There was no deterioration in the AAS score (baseline vs 24 months 5 28
vs 25, P 5 0.60). There was deterioration of the physical functioning dimension of the SF-36
(baseline vs 24 months 5 40 vs 32, P \ 0.01), but the mental functioning dimension was improved
(45 vs 51; P 5 0.01). Watchful waiting was a safe option for patients in this study with ventral hernias.

T HE CURRENT ACCEPTED treatment of ventral hernia is
repair at diagnosis regardless of the presence of

symptoms. The primary reason for this recommendation
is to prevent the development of a hernia accident, de-
fined as either strangulation of hernia contents or bowel
obstruction. Another reason ventral hernias are repaired
at diagnosis is to address the generally accepted concept
that hernia repairs become more difficult with time as
a result of chronic scarring and enlargement. Addition-
ally, there is the belief that hernia repair will improve the
patient’s quality of life. As a result, over 200,000 ventral
hernias are performed annually in the United States at
a cost of nearly $3.2 billion every year.1 Although
usually considered a low-risk operation, incisional her-
nia repair is associated with morbidity (up to 60%),
mortality (up to 5.3%), frequent complications such as
wound infection and cardiovascular abnormalities,
reoperations, readmissions, and time off from work.2–4

For years physicians and their patients have struggled
with a decision to undergo surgical repair of their in-
guinal hernias when they were minimally symptomatic

because of a lack of knowledge concerning the natural
history of an untreated inguinal hernia. A better un-
derstanding of the natural history has now been obtained
after a large prospective randomized trial sponsored by
the American College of Surgeons.5 This was a multi-
center trial in which patients were assigned to routine
repair or watchful waiting (WW). The risk of a hernia
accident (strangulation or bowel obstruction) was found
to be quite low in the WW group (1.8 per 1000 patient-
years) and quality-of-life measures showed no differ-
ence at two years between the two groups. These data
have allowed patients with inguinal hernia to avoid
unnecessary surgery and have undoubtedly saved the
healthcare system millions of dollars annually.

A strategy of WW for minimally symptomatic
ventral hernias would be a logical next consideration.
However, data regarding the natural history of un-
treated ventral hernias are lacking just as it was for
inguinal hernias before the trial described. Currently
a multicenter trial comparing WW versus routine
repair funded by the German Research Foundation is
accruing patients with ‘‘oligosymptomatic’’ ventral
hernias.6 Anticipating that results from that trial will
not be available for years, we report the results of
a prospective longitudinal cohort study of 41 patients

Address correspondence and reprint requests to Charles F. Bellows,
M.D., Tulane University, Department of Surgery, 1430 Tulane Ave-
nue, New Orleans, LA 70115. E-mail: cbellows@tulane.edu.
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Cost-utility analysis of repair of
reducible ventral hernia
Anne M. Stey, MD, MSc, Matthew Danzig, BS, Sylvia Qiu, MS, Sujing Yin, BS, and
Celia M. Divino, MD, FACS, New York, NY

Background. Patient-reported outcomes are an important metric of the effectiveness of care. Ventral
hernia repair is a procedure where the effectiveness can best be quantified using health-related quality of
life. This study sought to quantify quality of life with respect to costs of ventral hernia repair.
Methods. This observational study of patients diagnosed with a ventral hernia between 2004–2011 in a
single center identified 3 groups of patients: (1) Patients diagnosed with ventral hernias managed with
observation, (2) patients diagnosed with ventral hernias who underwent operative repair only when
incarceration occurred, and (3) patients with ventral hernias who underwent herniorraphy before
incarceration. The Short Form (SF)12v2 was administered to measure quality of life. The direct costs of
care were obtained from Financial Services. Patients were surveyed about direct, non-health costs to
obtain a societal perspective. A cost-utility analysis was performed.
Results. The SF-12v2 was administered to 243 patients; 80 were observed, 69 underwent repair of an
incarcerated hernia, and 94 underwent repair of a nonincarcerated hernia. The response rates were
similar among groups---59%, 55%, and 52%. Quality of life as measured by utility score was less at
0.68 (95% CI, 0.65–0.71) in patients who did not undergo repair compared with those after repair of a
nonincarcerated hernia, 0.76 (95% CI, 0.73–0.79; P < .001). The elective repair of a nonincarcerated
hernia was cost-effective with an incremental cost effectiveness ratio of $8,646 per quality-adjusted life-
year.
Conclusion. The prompt elective repair of ventral hernias is cost-effective. (Surgery 2014;155:1081-9.)
From the Department of Surgery, Icahn School of Medicine at Mount Sinai Hospital, New York, NY
VENTRAL HERNIAS can compromise quality of life. Pa-
tients may suffer from obstruction and pain in up
to 69% of cases,1,2 as well as experience limitations
in their daily life owing to loss of important func-
tions of the abdominal wall, such as protection of
the viscera, stabilization of the core, spine support,
and generation of Valsalva pressures. Nonetheless,
many patients undergoing elective ventral hernia
repair may be asymptomatic.3 In these cases, fear
of incarceration and strangulation is cited as a
reason for seeking operative repair1 although inci-
dence is 3–10%.2,4,5 The effectiveness of elective
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ventral hernia repair across the full range of pa-
tients with these varied symptoms is unclear.

The effectiveness of operative treatment is be-
ing measured increasingly using patient-reported
outcomes. These outcomes may be particularly
important in common, relatively low mortality
operations such as hernia repairs.6 Several studies
note improvement in quality of life after ventral
hernia repair.7,8 Observing patients may not be a
benign act, because not only is quality of life
poorer for these patients, but the progressive loss
of peritoneal domain may make delayed repair
more difficult. Should patients be observed until
the occurrence of incarceration or strangulation,
the technical approaches may be very different.
The technical steps of the operation may be fairly
different if incarcerated viscera (any tissue within
visceral peritoneum, including but not limited to
omentum, bowel, and liver) are in the defect and
require adhesiolysis, reduction, and possibly resec-
tion, depending on the viability of the tissues.
Extra-manipulation of the viscera may increase
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Background – LARC

• Long‐Acting Reversible Contraception (LARC)
– Intrauterine devices (IUDs)
– Subdermal implants

• LARC is 20 times more effective at preventing 
pregnancy than pills, patches, or rings

• LARC use is safe for the majority of women
• Use of LARC in the U.S. is limited, but growing rapidly
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Background – LARC

• IUD
– Various devices hormonal and non‐hormonal options
– Effective from 3 years up to 10 years or more
– Risks: infection (0‐5%), device expulsion (3‐5%), uterine 
perforation (<1%)

• Implants
– Etonogestrel‐releasing implant that is injected under the 
skin, typically upper arm, for 3 years

– <1 in a 100 women become pregnant in the first year after 
insertion (0.05%)

– Risks are uncommon but include infection, bruising, 
hematoma, difficult removal
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Background‐LARC

• Regional and statewide initiatives to expand LARC 
access demonstrate lower rates of
– Unintended pregnancy
– Teen pregnancy
– High risk births
– Abortion
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Background – LARC

• Colorado Family Planning Initiative
– Placed stocks of LARC in Title X‐funded clinics and trained 
providers

– Offered no‐cost contraception, including LARC
– In participating counties, use of LARC increased among 15 
to 24 year old women from 5% to 19%

– Fertility rates in following 2 years decreased from expected 
based on historical trends

• 15‐19 year olds: 29% decrease
• 20‐24 year olds: 14% decrease 
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Background – LARC

• Women may be motivated to receive contraception 
immediately postpartum and postabortion 

• Return to ovulation occurs quickly
• Rates of attendance at 6‐week postpartum visits

– 76% of privately insured
– 62% of publicly insured 

• Rate of attendance at a postabortion follow‐up visit
– 25%‐68%
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Background – LARC

• Barriers to immediate postpartum or postabortion LARC
– High initial cost compared to shorter acting contraceptives
– Costs limit having stock‐in‐hand
– Reimbursement varies by insurer and state
– Billing and coding for device during an inpatient delivery stay

• Global delivery DRG
– Providers need training for postpartum insertion of IUDs
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Scope Statement

• Population: Women in the postpartum or 
postabortion period who desire contraception

• Intervention: Offering immediate postpartum or 
postabortion placement LARC

• Comparator: Offering immediate non‐LARC forms of 
contraception, scheduling delayed LARC placement, 
delaying discussion of options until 6 weeks 
postpartum or postabortion
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Scope Statement

• Outcomes:
– Unintended pregnancies (critical)
– Abortions (critical)
– Presence of LARC at one year (important)
– Need for alternate/replacement contraception (important)
– Harms (important)
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Scope Statement

Key Questions

1. What is the comparative effectiveness of offering immediate 
postpartum or postabortion placement of a LARC?

2. What are the harms of immediate postpartum or postabortion 
placement of a LARC?

Contextual Questions

1. What payer and provider practices and policies promote 
effective use of LARC?
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Evidence Sources

• Identified 2 Cochrane systematic reviews on IUDs
– Lopez et al. (2015): use of IUDs in the immediate 
postpartum period

– Okusanya et al. (2014): use of IUDs in the immediate 
postabortion period

• Medline search for new RCTs
– Levi et al. (2015): use of IUDs in the immediate postpartum, 
post‐cesarean period 
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Evidence Limitations

• Postpartum and postabortion insertion of IUDs
– Small RCTs, short time periods (6 month follow up)
– Attrition rates following delivery or abortion higher in real‐
life than RCTs

– No evidence on incidence of abortion in follow up

• Postpartum and postabortion use of hormonal 
implants
– No SR or RCT identified
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Evidence Review 

• Unintended pregnancy (critical outcome)
– Postabortion (Okusanya SR)

• Meta‐analysis of three RCTs involving 878 patients 
• Three‐fold increase in pregnancy for those randomized to delayed 
insertion (3/406 vs 11/472)

• Results not statistically significant (RR 0.37; 95% CI 0.12‐1.14)
• 8 pregnancies in women not receiving an IUD, 1 device expulsed

– Postpartum (Lopez SR)
• Two RCTs involving 192 patients
• No pregnancies reported in either group

• Abortion (critical outcome)
– No evidence found
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Evidence Review 

• Presence of LARC at 6 months (important outcome)
– Postabortion IUD (Okusanya SR)

• Use of IUD at six months was higher for those randomized to 
immediate postabortion placement (65.0% vs. 46.4%)

• Results were statistically significant (RR 1.40; 95% CI 1.24‐1.58)

– Postpartum IUD (Lopez SR)
• Meta‐analysis of four RCTs involving 243 patients
• Use of IUD at six months was higher for those randomized to 
immediate postpartum insertion (80.8% vs. 67.4%)

• Results were statistically significant (OR 2.04, 95% CI 1.10‐4.09)
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Evidence Review 

• Need for alternate/replacement (important outcome)
– Postabortion: expulsion of IUD (Okusanya SR)

• Expulsions by 6 months were more common in those randomized to 
immediate insertion (4.4% vs. 1.6%)

• Results were statistically significant (RR 2.64; 95% CI 1.16‐6.0)

– Postabortion: removal of IUD (Okusanya SR)
• IUD removal rates at six months were slightly higher but not 
statistically significantly different for immediate postabortion 
placement vs. delayed insertion (5.6% vs. 2.8%); RR 2.01; 95% CI 0.99‐
4.06

• Rates of removal were similar when comparing women in each group 
who actually received an IUD (5% vs. 6%; 1 RCT, n=575)
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Evidence Review 

• Need for alternate/replacement contraception 
(important outcome)
– Postpartum: expulsion of IUD (Lopez SR)

• Meta‐analysis of four studies involving 210 patients
• Rates of IUD expulsion in the following six months were higher for 
immediate placement (16.8% vs. 3.1%)

• Results were statistically significant (OR 4.89; 95% CI 1.47‐16.32)
• Even with expulsions, women allocated to immediate insertion 
were more likely to have an effective LARC in place at six months
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Evidence Review 

• Need for alternate/replacement contraception 
(important outcome)
– Postpartum (Levi RCT)

• Four expulsions in women allocated to immediate placement, all 
within the first three weeks postpartum; three replaced their IUDs 
following expulsion

• In women allocated to delayed placement, one experienced an 
expulsion and did not opt for replacement

• No statistical analysis was provided
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Evidence Review 

• Harms (important outcome)
– Postabortion (Okusanya SR)

• One RCT involving 575 patients
• No uterine perforations were observed in women randomized to 
immediate or delayed IUD insertion following first trimester 
abortion

• Genital tract infections were similar for immediate and delayed 
insertion (OR 1.00; 95% CI 0.32‐3.14)

– Postpartum (Lopez SR)
• Four RCTs involving 243 Patients
• Genital tract infections rare: Two studies reported no genital 
infections in either group; two studies reported one infection in 
each group
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Evidence Summary

• Immediate postabortion IUD insertion 
– Associated with greater IUD use and equivalent or fewer 
pregnancies in 6 months with similar rates of infection 
(moderate certainty)

– Women with immediate IUD insertion experience statistically 
increased expulsion rates (moderate certainty)

• However, while statistically different, both expulsion rates are under 
the reported expulsion rate for routine outpatient placement (5‐10%)

– Equivalent perforation risk (very low certainty)
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Evidence Summary

• Immediate postpartum IUD insertion
– Associated with greater IUD use at 6 months (moderate 
certainty)

– Expulsion rates are greater following immediate postpartum 
insertion (moderate certainty), yet most of these women opt 
for replacement (very low certainty)

– Unintended pregnancy rates are similar (low certainty)
– Equivalent infection rates (very low certainty)
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Evidence Summary

• Hormonal Implants
– No systematic reviews or RCTs were identified addressing 
immediate postpartum or postabortion implant use
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Guidelines

• American Congress of Obstetricians and Gynecologists (ACOG) 
recommends offering LARC at the time of delivery, abortion, or 
dilation and curettage for miscarriage (reaffirmed 2015)

• ACOG has same recommendation for adolescents (reaffirmed 
2014)

• American Academy of Pediatrics (AAP) recommends 
pediatricians counsel adolescents on contraception in order of 
efficacy, starting with the most effective methods (i.e., LARC)

• AAP encourages offering LARC to postpartum teens in the 
immediate postpartum period, including while still in the 
hospital
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Policy Landscape

• Federal law requires coverage of an option in each category of 
birth control for most commercial health insurance plans and 
Medicaid Alternative Benefit Plans

• Informational Bulletin from Center for Medicaid and CHIP 
Services (April 2016) highlights state efforts to improve access 
to LARC, featuring these strategies:
– Provide timely, comprehensive contraception coverage
– Raise payment rates for LARC
– Reimburse for immediate postpartum LARC
– Remove logistical barriers to managing supply of LARC
– Remove administrative barriers for LARC provision
https://www.medicaid.gov/federal‐policy‐guidance/downloads/CIB040816.pdf
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Policy Landscape – State Medicaid

• Oregon has no specific guidance about the use of LARC in the 
immediate postpartum period
– The Oregon Health Plan and CCARE, Oregon’s Medicaid family planning 

waiver, will cover the provision of an immediate postabortion LARC 
device

• Medicaid agencies in 17 states and the District of Columbia 
have policies providing reimbursement for LARC in the 
inpatient postpartum setting
– For example, Washington Medicaid reimburses professional 
services for immediate postpartum LARC insertion if billed 
separately from global obstetric procedure codes
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Public Comment

• Received 25 comments, all in support of the draft coverage 
guidance

• Commenter referenced American Academy of Family 
Physicians (AAFP) guidelines that support reimbursing for 
postpartum placement, separate from the global delivery fee 
(added to guidelines section)

• 9 commenters thought that Citizen/Alien Waived Emergent 
Medical (CAWEM) care populations should have such coverage

• Concern about coverage of LARC removal for women who are 
uninsured or have limited benefits (added to discussion of 
Contextual Questions)
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HERC Coverage Guidance

Immediate postpartum and postabortion placement of 
a long‐acting reversible contraceptive (LARC) (implant or 
intrauterine device) is recommended for coverage 
(strong recommendation). 



 

                   1 

HEALTH	EVIDENCE	REVIEW	COMMISSION	(HERC)	
COVERAGE	GUIDANCE:	TIMING	OF	LONG‐ACTING	REVERSIBLE		

CONTRACEPTIVE	(LARC)	PLACEMENT
DRAFT	for	VbBS/HERC	meeting	materials	11/10/2016	

HERC	Coverage	Guidance	

Immediate postpartum and postabortion placement of a long‐acting reversible contraceptive (LARC) 
(implant or intrauterine device) is recommended for coverage (strong recommendation).  

Note: Definitions for strength of recommendation are provided in Appendix A GRADE Informed 
Framework Element Description. 

RATIONALE	FOR	DEVELOPMENT	OF	COVERAGE	GUIDANCES	AND	
MULTISECTOR	INTERVENTION	REPORTS	
Coverage guidances are developed to inform coverage recommendations for public and private health 
plans in Oregon as they seek to improve patient experience of care, population health and the cost‐
effectiveness of health care. In the era of the Affordable Care Act and health system transformation, 
reaching these goals may require a focus on population‐based health interventions from a variety of 
sectors as well as individually focused clinical care. Multisector intervention reports will be developed to 
address these population‐based health interventions or other types of interventions that happen 
outside of the typical clinical setting. 

HERC selects topics for its reports to guide public and private payers based on the following principles: 

 Represents a significant burden of disease or health problem 
 Represents important uncertainty with regard to effectiveness or harms 
 Represents important variation or controversy in implementation or practice 
 Represents high costs or significant economic impact  
 Topic is of high public interest 

Our reports are based on a review of the relevant research applicable to the intervention(s) in question. 
For coverage guidances, which focus on clinical interventions and modes of care, evidence is evaluated 
using an adaptation of the GRADE methodology. For more information on coverage guidance 
methodology, see Appendix A. 

Multisector interventions can be effective ways to prevent, treat, or manage disease at a population 
level. For some conditions, the HERC has reviewed evidence and identified effective interventions, but 
has not made coverage recommendations, as many of these policies are implemented in settings 
beyond traditional healthcare delivery systems.   	
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GRADE‐INFORMED	FRAMEWORK	
The HERC develops recommendations by using the concepts of the Grading of Recommendations, Assessment, Development and Evaluation 
(GRADE) system. GRADE is a transparent and structured process for developing and presenting evidence and for carrying out the steps involved 
in developing recommendations. There are several elements that determine the strength of a recommendation, as listed in the table below. The 
HERC reviews the evidence and makes an assessment of each element, which in turn is used to develop the recommendations presented in the 
coverage guidance box. Estimates of effect are derived from the evidence presented in this document. The level of confidence in the estimate is 
determined by the Commission based on assessment of two independent reviewers from the Center for Evidence‐based Policy. Unless otherwise 
noted, estimated resource allocation, values and preferences, and other considerations are assessments of the Commission. 

Outcomes  Estimate of Effect for Outcome/ 
Confidence in Estimate 

Unintended 
Pregnancy 
(Critical outcome) 

Postabortion IUD (intention to treat at 6 months):  
3/406 (0.74%) for immediate IUD vs. 
11/472 (2.3%) for delayed IUD 
ARD 1.59% 
RR 0.37 (95% CI 0.12‐1.14) 
●●●◌ (Moderate confidence, based on 3 RCTs, N=878 women) 
 
Postpartum IUD:  
0/85 for immediate IUD vs. 
0/85 for delayed IUD 
The identified systematic review of RCTs did not provide aggregate data on unintended pregnancy. No repeat pregnancies 
were reported in the 2 included RCTs providing pregnancy outcome data.  
●●◌◌ (Low confidence because no unintended pregnancies were observed, based on 2 RCTs, N=170) 
 
Implants: No systematic reviews or RCTs were identified addressing immediate postpartum or postabortion implant use and 
unintended pregnancy.  
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Outcomes  Estimate of Effect for Outcome/ 
Confidence in Estimate 

Abortion  
(Critical outcome) 
 

IUDs:  
None of the identified systematic reviews reported on abortion rates in the follow‐up period.  
 
Implants:  
No systematic reviews or RCTs were identified addressing implants and abortion rates. 

Presence of LARC 
at one year 
(Important 
outcome) 

None of the identified systematic reviews reported on LARC presence at one year but all reported on presence of an IUD at 
6 months based on intention to treat analyses.  
 
Postabortion IUD (Presence at six months, including women who experienced an expulsion followed by reinsertion):  
260/406 (64.0%) for immediate IUD vs. 
219/472 (46.4%) for delayed IUD 
ARD=17.6% 
NNT=6: For 1000 patients treated, 167 more have an IUD in place at 6 months 
RR 1.4 (95% CI 1.24‐1.58) 
●●●◌ (Moderate confidence, based on 3 RCTs, N=878)  
 
Postpartum IUD (Presence at six months, including women who experienced an expulsion followed by reinsertion):  
97/120 (80.8%) for immediate IUD vs. 
83/123 (67.4%) for delayed insertion 
ARD=13.3% 
NNT=8: For 1000 patients treated, 125 more continue to have an IUD in place at 6 months 
OR 2.04 (95% CI=1.01‐4.09) 
●●●◌ (Moderate confidence, based on 4 RCTs, N=243)  
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Need for 
alternate or 
replacement 
contraception 
(e.g., expulsion of 
IUD, elective, 
indicated 
removal of 
device) 
(Important 
outcome) 

Postabortion IUD Expulsion at 6 months:  
18/406 (4.4%) for immediate IUD vs. 
8/472 (1.7%) for delayed insertion 
ARD=2.74% 
NNH=37: For 1000 patients treated, 27 more experience expulsion 
RR 2.64 (95% CI 1.16‐6.0) 
●●●◌ (Moderate confidence, based on 3 RCTs, N=878) 

Postabortion IUD Removal:  
20/362 (5.5%) for immediate IUD vs.  
12/428 (2.8%) for delayed IUD  
ARD 2.72% 
RR 2.01 (95% CI 0.99‐4.06) 
●●●◌ (Moderate confidence, based on 2 RCTs, N=790) 

Postpartum IUD Expulsion by 6 months:  
19/113 (16.8%) for immediate IUD vs.  
3/97 (3.1%) for delayed insertion 
ARD=13.7% 
NNH=8: For 1000 patients treated, 125 more experience expulsion  
OR 4.89 (95% CI 1.47‐16.32) 
●●●◌ (Moderate confidence, based on 4 RCTs, N=210) 

Postpartum IUD Replacement:  
When expulsion occurred after post‐cesarean placement, replacement was more common for those undergoing immediate 
IUD placement (3 out of 4 expulsions in immediate group vs. 0 out of 1 in the delayed group, statistical analysis not 
reported). No data are available about IUDs placed after vaginal delivery. 
●◌◌◌ (Very low confidence, based on one fair quality RCT, N=112) 

Implants:  
No systematic reviews or RCTs were identified addressing implants and need for alternate/replacement contraception.  
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Outcomes  Estimate of Effect for Outcome/ 
Confidence in Estimate 

Harms 
(Important 
outcome) 

Important harms specific to IUD insertion include uterine perforations and infections. 

Postabortion IUD Perforation:  
0/258 for immediate IUD vs. 
0/317 for delayed IUD. 
No uterine perforations were observed in women randomized to immediate or delayed IUD insertion following first 
trimester abortion. 
●◌◌◌ (Very low confidence, based on no observed perforations in 1 fair quality RCT, N=575) 

Postabortion IUD infection: (Rates of upper genital tract infections). 
5/406 (1.2%) for immediate IUD vs.  
6/472 (1.3%) for delayed insertion 
ARD=0.04% 
OR 1.0 (95% CI 0.32‐3.14) 
●●●◌ (Moderate confidence, based on 3 RCTs, N=878) 

Postpartum IUD infections:  
2/120 (1.6%) for immediate IUD vs. 
2/123 (1.6%) for delayed IUD. 
Reports of upper genital tract infections were rare in both groups (no statistical analysis provided).  
●◌◌◌ (Very low confidence, based on 4 cases reported in 4 RCTs, N=243) 
 
Implants:  
No systematic reviews or RCTs were identified addressing implants and harms. 
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Balance of benefits and harms:  
Although there is insufficient data to show a reduced risk of unintended pregnancy from immediate placement, IUDs are among the most 
effective forms of contraception. The unintended pregnancies in the included intention‐to‐treat studies of IUD placement timing occurred 
almost exclusively in women who failed to return for their follow‐up appointments and thus never received an IUD. The lack of statistical 
significance of the findings on postabortion IUD placement may be a result of differential loss to follow‐up among the immediate and delayed 
study arms and the small study sizes relative to the rare occurrence of selected outcomes. The only “harm” shown by this evidence is an 
increased risk of IUD expulsion, which is easily remedied and usually without morbidity. Thus, the balance is in favor of immediate placement. 
Implants are also among the most effective forms of contraception, and there is no evidence of differential harm based on timing of placement. 
Resource Allocation: The costs of unintended pregnancy are significant. Effective contraception is cost‐saving (not just cost‐effective). Economic 
modeling predicts high levels of cost savings from immediate placement of LARC. 

Values and Preferences: Evidence shows most women of reproductive age desire to control their fertility and time their pregnancies. When 
women who desire contraception are presented with all contraceptive options, more than 70% select a LARC method, including teens. When 
women select their preferred contraceptive method, continuation rates across all methods are higher.  
Evidence about women’s preferences for timing of LARC placement is not available, but low dropout rates in the immediate placement arms of 
the trials examined here suggest it is an acceptable option for most women choosing an IUD.  
For IUDs, women would need to balance the higher expulsion rate for immediate insertion against the observed higher perforation rate for 
actively breastfeeding women with routine (delayed) placement, as well as the convenience and immediate effectiveness of IUDs compared to 
alternative forms of birth control. For implants, there is no evidence about differential effectiveness or harms based on the timing of placement. 
Based on these factors, we expect low variability in values and preferences, with most women who have the option choosing immediate 
placement.  
Other Considerations: 
Missed opportunities for contraception are significant in the postpartum and postabortion periods: 30‐40% of insured women do not attend a 
postpartum visit and 40‐75% do not attend a postabortion visit, thus increasing the risk of unplanned pregnancy, abortion, or unmet 
contraceptive needs. Uninsured women, including those who are no longer covered under the Citizen Alien Waived Emergent Medical (CAWEM) 
program, may have additional access and financial barriers to obtaining contraception at a future visit. Uninsured women may also struggle to 
obtain important follow‐up care including continued contraceptive management and/or device removal. 
 
Ensuring that women are able to make a free, uncoerced, and informed choice about contraception is important.  
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Rationale: Although there is strong evidence that LARC use reduces unintended pregnancies and abortions, there is not direct randomized 
evidence comparing the timing of LARC placement (immediate postpartum or postabortion vs. delayed insertion) resulting in lowering rates of 
subsequent unintended pregnancy or abortion outcomes based on intention‐to‐treat analyses. However, 13 of the 14 unintended pregnancies in 
these studies occurred in the delayed placement arm to women without IUDs present.  
 
In addition, there is direct evidence that immediate postpartum and postabortion IUD insertion results in higher LARC use rates at 6 months. 
Based on evidence of the effectiveness of LARC, this would lead to lower rates of unintended pregnancy and abortion. Although there is an 
increased rate of IUD expulsion with immediate postpartum insertion, IUD use is still higher at 6 months, and economic analyses show the cost 
savings from immediate insertion. There is also observational evidence from a study of 61,000 women that a 6‐fold risk of uterine perforation 
exists in actively breastfeeding women with delayed insertion compared to immediate insertion. Immediate postpartum LARC is a highly cost‐
saving strategy even considering IUD expulsion rates, and with the possibility of avoidance of uterine perforation. For implants, there is no RCT 
evidence about differences in pregnancy outcomes based on immediate versus delayed implant placement, but the CDC recommends the use of 
implants immediately postabortion and postpartum, and the disadvantages associated with an increased risk of an IUD expulsion do not exist for 
implants.  
 
The strong recommendation for coverage for either type of LARC (IUD or implant) is based on existing evidence and guidelines on the benefits of 
LARC, lack of significant harms for immediate placement, high cost‐savings associated with immediate placement, and strong values and 
preferences. 
Recommendation: Immediate postpartum and postabortion placement of LARC (implant or intrauterine device) is recommended for coverage 
(strong recommendation). 

*The Quality of Evidence rating was assigned by the primary evidence sources, except where indicated, not the HERC Subcommittee. 

Note: GRADE framework elements are described in Appendix A. The GRADE Evidence Profile for these outcomes is provided in Appendix B.
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EVIDENCE	OVERVIEW	
Clinical	background	
Intrauterine devices (IUDs) and contraceptive implants—otherwise known as long‐acting reversible 
contraception (LARC)—are 20 times more effective at preventing pregnancy than pills, patches, or rings 
(Winner et al., 2012). Because of their high effectiveness, LARC methods are associated with significant 
reductions in the numbers of unintended pregnancies and abortions (Peipert et al., 2012; Winner et al., 
2012).  

The Medical Eligibility Criteria (MEC) published by the Centers for Disease Control and Prevention (CDC) 
lists LARC devices as safe for the majority of women, including those with common health conditions 
(e.g., hypertension, migraines, obesity, postabortion, postpartum, breastfeeding). These LARC options, 
which include hormonal and non‐hormonal devices, have few side effects and are suitable for teens, 
nulliparous, and parous women (ACOG, 2015b; CDC 2010, 2012). 

Despite LARC’s superior effectiveness, LARC use is relatively low among women using contraception in 
the United States. Rates of LARC use from the National Survey of Family Growth (NSFG) show continued 
growth in the use of LARC, largely driven by increasing IUD use. The most recent NSFG reports a five‐fold 
increase in LARC use from 1.5% in 2002 to 7.2% in 2011–2013; with nearly 11.1% of women in the 
survey aged 25 to 34 opting for a LARC device (Branum & Jones, 2015). Increasing LARC use, even by as 
much as 10% for women aged 20 to 29, is estimated to save nearly $288 million per year in the U.S. in 
total costs related to unintended pregnancy (Trussell et al., 2013).  

Providing immediate postpartum LARC may also address short interpregnancy intervals, commonly 
defined as a birth occurring eighteen or fewer months following a live birth. A short interpregnancy 
interval is common (33% of births in the U.S.) and is associated with preterm birth, premature rupture of 
membranes, low birth weight, and small for gestational age infants (Bigelow & Bryant, 2015). 

The CDC has identified preventing unintended pregnancy as a part of its 6|18 Initiative to address six 
common and costly health conditions by promoting 18 evidence‐based interventions. The three 
proposed payer interventions for preventing unintended pregnancy are 1) reimbursing for the full range 
of contraceptive services including actual costs of LARC, 2) reimbursing for immediate postpartum LARC 
insertion by unbundling from obstetric global services, and 3) removing administrative and logistical 
barriers to LARC (CDC, 2015).  

The literature on the effectiveness and safety of LARC contains many large observational studies on the 
impact of LARC provision on unintended pregnancy, abortion, and teen pregnancies. The Contraceptive 
CHOICE project offered no‐cost contraception, including LARC devices, to 9,256 women aged 14 to 45 
enrolled in a prospective cohort study investigating the population‐based impact of eliminating 
contraception cost‐barriers for women on unintended pregnancy, teen pregnancy, abortion, and rates 
of repeat abortion in St. Louis, compared to Missouri overall. Contraceptive options were presented to 
women in order of efficacy (i.e. LARC first), with all side effects mentioned, and women then selected 
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their preferred method. When presented with this information, the majority of enrollees (75%) opted 
for LARC devices, including teens (70%).  

Women opting for pills, patches, or the ring were 20 times more likely to experience an unintended 
pregnancy (Winner et al., 2012). The teen birth rate for those in the CHOICE cohort was 6.3 per 1000 
compared to 34.3 per 1000 in the U.S. The abortion rate in St. Louis during the study period was half the 
state average for Missouri (Peipert et al., 2012). A sub‐analysis of teens (aged 15 to 19) found 
dramatically lower rates of pregnancy, birth, and abortion in the CHOICE cohort compared to national 
averages, despite the cohort consisting of women at higher risk of unintended pregnancy based on age 
and demographic factors (Secura et al., 2014). The CHOICE cohort observed high continuation rates for 
LARC use in a three‐year period, with users of non‐LARC methods three times more likely to discontinue 
their initial method in the following three years (Diedrich et al., 2015).  

The Colorado Family Planning Initiative, a five‐year project funded by the Susan Thompson Buffett 
foundation, expanded LARC access to Title X‐funded agencies across the state by providing funds to put 
LARC stock on shelves, offer provider trainings, and offer no‐cost contraception for Title X‐funded clinics. 
Across participating counties, use of LARC increased from 5% to 19% among 15 to 24‐year‐old women, 
with a 29% decrease from expected fertility rates for 15 to 19‐year‐olds, and a 14% decrease for 20 to 
24‐year‐olds. Abortion rates also decreased, 34% and 18% respectively, for these age groups (Ricketts, 
Klingler, & Schwalberg, 2014). Iowa also observed reductions in abortion rates (from 8.7 per 1000 to 6.7) 
after LARC use increased from 1% to 15% through Medicaid expansion and the Susan Thompson Buffett 
initiative (Biggs et al., 2015) 

Reducing cost‐barriers is a key step in expanding LARC access; however, many outpatient settings 
require multiple appointments, and women desiring LARC may be lost to follow‐up. Providing LARC in 
the immediate postpartum or postabortion time period can expand access and prevent loss to follow‐
up. Rates of attendance at postpartum visits are not optimal, with 2014 national estimates that 76% of 
privately insured and 62% of publicly insured women attended their postpartum checks (National 
Committee for Quality Assurance, 2015). Additionally, immediate postpartum IUD insertion may be 
safer for women than waiting until the postpartum visit. In a large multinational observational study of 
more than 61,000 women in Europe, actively breastfeeding at the time of insertion was associated with 
a six‐fold increased risk of perforation (RR 6.1, 95% CI 3.9‐9.6) (Heinemann, Reed, Moehner, & Minh, 
2015).  

Despite concerns for hormone‐mediated myometrial changes in pregnancy, rates of perforation 
following elective termination are low. In a randomized controlled trial (RCT) of 575 women randomized 
to immediate or delayed IUD placement after first‐trimester elective termination, Bednarek and 
colleagues reported no perforations during 6 months of follow‐up after insertion (Bednarek et al., 2011). 

National estimates of attendance at a postabortion follow‐up visit are low (25‐68%) because women 
travel long distances to receive abortion services, may be concerned about costs related to IUD 
insertion, or do not have time to return for a separate visit (Bednarek et al., 2011; Stanek et al., 2009).  
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In addition to follow‐up barriers, reimbursement for immediate postabortion or postpartum LARC 
insertion varies by insurer and state. Coverage of LARC provision immediately following an abortion 
varies by insurance carrier, with Medicaid waivers and Title X programs covering immediate provision, 
whereas private insurers require a separate visit. Increasing access to LARC by expanding coverage to 
include women immediately following an abortion or in the immediate postpartum period eliminates 
the need for return visits and potential loss to follow‐up. Providing increased LARC access in the 
immediate postpartum or postabortion period may be safer and reduce unintended pregnancy rates, 
rapid repeat pregnancies, or repeat abortions, which is consistent with findings from outpatient 
insertion LARC trials (Peipert et al., 2012; Winner et al., 2012).  

Technology	description	
Intrauterine	Devices	
Mirena® is a 52mg levonorgestrel‐releasing intrauterine system (52mg LNG‐IUS) approved for five years 
of continuous use. The device is a 32x32mm plastic T‐shape with monofilament polyethylene strings. 
The pregnancy rate for Mirena® is 0.2 in 100 women, and 80% of women were continuing use at one 
year (Trussell, 2011).  

Liletta®, approved by the U.S. Food and Drug Administration (U.S. FDA) in 2015, is also a 52mg 
levonorgestrel‐releasing system (LNG‐IUS); however, currently it is approved for only three years of 
continuous use (U.S. FDA, 2015). The manufacturer, Actavis, continues to evaluate this device and is 
anticipating approval for a similar duration of effectiveness as Mirena®. 

Skyla® is a 13.5mg levonorgestrel‐releasing system (13.5mg LNG‐IUS) approved by the U.S. FDA in 2013 
(U.S. FDA, 2013). The duration of action is three years. The device is smaller than the Mirena® 
(28x30mm vs. 32x32mm), comes with a smaller diameter device inserter (3.8mm vs. 4.75mm for the 
Mirena®), and has been targeted to women who have a smaller uterus.  

Paragard®, a copper (Cu) T380A IUD, has been on the U.S. market since approval in 1984. This hormone‐
free device is approved for 10 years of use in the U.S. Paragard® is as effective as permanent sterilization 
with a failure rate of 0.8 in 100 women for the first year and 1.9 per 100 women in a 10 year‐period. 
After the first year of use, 78% of women continue with this method. Reasons for discontinuation 
include heavy menstrual bleeding and pain (ACOG, 2015b; U.S. FDA, 2014).  

All IUDs and implants can be removed when fertility is desired and at the end of their approved 
duration, followed by immediate replacement with a new device. 

Hormonal	Implant	
Nexplanon® replaced Implanon® in 2011. Both are etonogestrel‐releasing implants that are injected 
under the skin, typically in the inner arm about 10cm above the elbow crease. Nexplanon® is 
radiopaque, a change from the Implanon® device, to assist in confirming location on imaging studies. 
The Nexplanon® insertion system was also improved over the older Implanon® system. Etonogestrel is 
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highly effective at preventing pregnancy through changes in the hypothalamic‐pituitary‐ovarian axis that 
suppress ovulation; 0.05% of women with this device will become pregnant in the first year after 
insertion. Risks from insertion under the skin of the inner upper arm include bleeding, infection, and 
bruising or hematoma. After the first year, 84% of women continue with this method. Side effects 
prompting discontinuation include irregular bleeding, headache, and weight gain (U.S. FDA, 2014; ACOG, 
2015b). 

Indications	
LARC devices are indicated for women desiring to avoid pregnancy. Additionally, the Mirena®, a 
levonorgestrel releasing intrauterine system (LNG‐IUS), is also FDA approved for the treatment of heavy 
menstrual bleeding (i.e. menorrhagia) (U.S. FDA, 2009).  

The Centers for Disease Control and Prevention (CDC) publishes two relevant documents on 
contraceptive use and practice. The Selected Practice Recommendations for Contraceptive use (SPR), 
published in 2013, and the Medical Eligibility Criteria (MEC), last updated in 2012. The SPR includes 
clinical guidance on initiation, follow‐up, and side‐effect management for all contraceptive methods 
(CDC, 2013). The MEC provides eligibility criteria for the initiation or continuance of all contraceptive 
methods, including LARC, using four categories: no restriction (category 1), advantages generally 
outweigh theoretical or proven risk (category 2), theoretical or proven risk usually outweigh the 
advantages (category 3), or unacceptable health risk, method not to be used (category 4) (CDC, 2012).  

The SPR and MEC state that LARC is appropriate for the vast majority of reproductive‐aged women, 
including teens and nulliparous women. LARC is suitable for patients with many common health 
conditions including obesity, controlled hypertension, and diabetes. The copper IUD is often the only 
option available for women desiring effective contraception without hormones or for whom hormonal 
contraception is contraindicated.  

Intrauterine	Devices	
The SPR and the MEC support immediate postpartum and postabortion IUD use. The MEC lists IUDs as 
safe for immediate use following first and second trimester abortions except in the setting of a septic 
abortion (category 4). Postpartum IUD insertion in the setting of puerperal sepsis also poses an 
unacceptable health risk for women (category 4).  

Situations in which any intrauterine system (copper or levonorgestrel) would pose an unacceptable 
health risk or the risk outweighs benefits (category 4 or 3 on the MEC, respectively) are rare. Appendix E 
provides links to the MEC with additional information.  

Hormonal	Implant	
The MEC categorizes the implant as safe (category 1 or 2) for nearly all conditions. Theoretical or proven 
risks outweigh the many benefits (category 3) only in rare circumstances. Appendix E provides links to 
the MEC with additional and more specific information on particular conditions. 
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Key	Questions	and	Outcomes	
The following key questions (KQ) guided the evidence search and review described below. For additional 
details about the review scope and methods, please see Appendix C. 

1. What is the comparative effectiveness of offering immediate postpartum or postabortion 
placement of a long‐acting reversible contraceptive? 

2. What are the harms of immediate postpartum or postabortion placement of a long‐acting 
reversible contraceptive? 

Critical outcomes selected for inclusion in the GRADE table are unintended pregnancies and abortions. 
Important outcomes selected for inclusion in the GRADE table are presence of LARC at one year, need 
for alternate/replacement contraception, and harms. 

Contextual	Question	
1. What payer and provider practices and policies promote effective use of LARC? 

Evidence	review	
Intrauterine	Devices	

Two Cochrane systematic reviews (SR) (Lopez et al., 2015; Okusanya, Oduwole, & Effa, 2014) identified 
in the core source search address the use of IUDs in the immediate postpartum or postabortion period. 

A Cochrane SR protocol on immediate versus delayed postpartum insertion of a contraceptive implant 
was published in October 2015 and is still in process (Sothornwit et al., 2015). Abstract review of the 
published reference list for the protocol did not reveal any RCTs. No other systematic reviews 
addressing the use of hormonal implants in the postpartum or postabortion period were identified 
through the search of core sources.  

Table	1.	Summary	of	Included	Systematic	Reviews	of	IUD	Insertion	Timing		

Systematic	
Review		
Total	N	

No.	and	Type	of	
Included	Studies	 Population		

Outcomes	of	
Interest		

Okusanya et al. (2014) 

N=878 
3 RCTs 

Women of any age or 
gravidity who received 
an IUD immediately 
after induced abortion 
or uterine evacuation 
for spontaneous 
incomplete abortion  

Principal: accidental 
pregnancy, 
spontaneous expulsion, 
uterine perforation, 
upper genital tract 
infection 

Follow‐up time: 6 
months 
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Systematic	
Review		
Total	N	

No.	and	Type	of	
Included	Studies	 Population		

Outcomes	of	
Interest		

Lopez et al. (2015) 

N=263 
4 RCTs 

Postpartum women of 
any age 

Primary: successful 
placement (insertion), 
subsequent expulsion, 
method use at study 
assessment 

Secondary: pregnancy, 
perforation, infection, 
other adverse events  

 

Evidence	from	additional	sources	

An additional RCT by Levi and colleagues was identified through an interval MEDLINE (Ovid) search 
performed to capture publications following the 2015 Cochrane review on postpartum insertion (Lopez 
et al., 2015).  

Contraceptive	Implants	

The search of core sources did not identify any SRs or RCTs addressing contraceptive implants and any of 
the identified priority outcomes.  

EVIDENCE	SUMMARY	
Intrauterine	Devices	

Okusanya	[Cochrane]	(2014)	

The Okusanya systematic review and meta‐analysis (Okusanya, Oduwole, & Effa, 2014) included 12 trials 
investigating insertion of IUDs following elective termination or uterine evacuation for spontaneous 
pregnancy loss (i.e. miscarriage). Six trials were deemed at high risk of bias, the remaining six of unclear 
risk. Overall, this Cochrane SR stated that most of the 12 RCTs were at “moderate risk of bias” due to 
incomplete reporting on blinding (performance bias) and incomplete outcome data (attrition bias). 
Seven evaluated immediate insertion of different IUDs or modified IUDs. Nine of the included trials were 
published more than 10 years earlier. A total of five trials investigated immediate versus delayed 
insertion of IUDs (at a separate visit); however, two were not included in the meta‐analysis because one 
was a conference abstract and the other used an IUD no longer available and was published many years 
earlier. Trials limited participants’ IUD options.  

Nearly all women randomized to immediate placement received an IUD. Attendance at follow‐up visits 
for the delayed arm ranged from 33% to 70%, with nearly all the women who did attend the visit 
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ultimately having an IUD placed. In the immediate arm, 61‐75% of women attended follow‐up visits. 
Both arms experienced follow‐up rates higher than those observed in real‐world settings.  

Lopez	[Cochrane]	(2015)	

The Lopez systematic review and meta‐analysis (Lopez, Bernholc, Hubacher, Stuart, & Van Vliet, 2015) 
included 15 trials investigating postpartum insertion of IUDs. Randomized controlled trials could include 
immediate post‐placental (<10 minutes), early (within 48 hours of delivery), and standard (postpartum 
visit) insertion options. This update added seven trials published from 2010 to 2014 to the eight 
previously identified by an earlier 2001 Cochrane review. The newer studies included four full articles 
and three conference abstracts. Eight RCTs were deemed at high risk of bias; two were of low risk of 
bias, the remainder at unclear risk.  

Five RCTs directly investigated immediate versus delayed insertion; however, one was a conference 
abstract whose data was reported separately. Two RCTs addressed immediate versus early insertion 
(<48 hours). The remaining trials, many from the 2001 review, investigated insertion of different devices 
or insertion techniques instead of timing of insertion and included devices no longer in general use.  

Trials limited participants to a single IUD option. In the seven recent trials on timing, three offered the 
52mg‐LNG‐IUS and four offered the CuT380A IUD. Timing included post‐vaginal birth (three studies), 
post‐cesarean delivery (two studies), or both (two studies). 

Ultimately, four studies (two post‐vaginal, two post‐cesarean) were included in the meta‐analysis. 
Nearly all women (95‐100%) randomized to immediate placement received an IUD, and 53‐93% in the 
delayed arm ultimately received an IUD. Follow‐up rates for the included studies ranged from 85% to 
100% in the immediate arm, 81% to 94% in the delayed arm. Observed followup rates in both groups 
were higher than current real‐world reports.  

Levi	(2015)	

This RCT offered intra‐cesarean or delayed insertion at six weeks or more postpartum to women aged 
18 to 45 undergoing planned (70%) and unplanned cesarean deliveries. The primary outcome was IUD 
use at six months postpartum with relevant secondary outcomes including expulsion and 
discontinuation.  

In the immediate insertion arm, 94% received an IUD compared to 61% in the delayed arm. Follow‐up 
rates were high in both groups (96% in immediate arm, 89% in delayed arm).  

Critical	Outcome:	Unintended	Pregnancy	
Intrauterine	Devices	

Postabortion		

In their meta‐analysis of three recent trials involving 878 patients comparing immediate postabortion to 
delayed IUD insertion, Okusanya and colleagues report a nearly three‐fold increase in pregnancy for 
those randomized to delayed insertion (9 unintended pregnancies per 1000 compared to 23 per 1000 in 
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the delayed group); however, the result was not statistically significant (RR 0.37, 95% CI 0.12‐1.14, 
n=878, 3 studies). Only one woman in the immediate arms experienced a pregnancy (0.15%), and this 
was after an IUD expulsion. There were 13 pregnancies among 207 women in the delayed arms (6.3%) 
and all of these occurred in women who did not receive an IUD. 

Postpartum		

In the four trials included in the 2015 Cochrane review comparing immediate postpartum to delayed 
IUD insertion, pregnancy in the first six months postpartum was rare. Two trials did not observe any 
subsequent pregnancies; two did not provide unintended pregnancy outcome data. No statistical 
analysis was provided.  

In their single RCT, Levi and colleagues identified two pregnancies in the study group. One occurred in a 
woman randomized to interval placement who never received the insertion. The other occurred more 
than a year after insertion in a woman with an IUD that had migrated into the abdominal cavity after 
being visualized on ultrasound in the uterus at six months because the strings were not visualized on 
postpartum evaluation.  

Critical	Outcome:	Abortion	
Intrauterine	Devices	

Neither SR provided outcome data on the occurrence of abortion in the follow‐up period.  

Important	Outcome:	Presence	of	LARC	at	one	year	
Intrauterine	Devices	

Both systematic reviews provided aggregate outcome data on the presence of LARC at six months, 
rather than at the desired outcome interval of one year.  

Postabortion		

Okusanya and colleagues report use of an IUD at six months was higher for those randomized to 
immediate postabortion placement compared to delayed insertion (65.0% vs. 46.4%, RR 1.40, 95% CI 
1.24‐1.58, n=878, 3 studies). In the largest RCT (575 women, accounting for 80% of the pooled estimate, 
with a participating site in Oregon), all of the women randomized to the immediate arm received an 
IUD, and 71% of those randomized to delayed insertion received an IUD. This represented all of the 
women who returned for a delayed insertion visit. At six months, 92.3% of women in the immediate 
group still had an IUD and 76.6% of the delayed group did (RR 1.20 [95% CI 1.11‐1.31]) for this single 
RCT. 

Postpartum		

Lopez and colleagues reported continuation at six months was higher for women randomized to 
immediate postpartum insertion compared to delayed insertion at the postpartum visit (80.8% vs. 
67.4%, OR 2.04, 95% CI 1.10‐4.09, n=243, 4 studies).  



 

   

16  Timing of Long‐Acting Reversible Contraceptive Placement 

DRAFT for VbBS/HERC meeting materials 11/10/2016 

In the additional single RCT investigating immediate versus delayed post‐cesarean placement, of the 42 
women who provided data at one year, continuation rates were not statistically different by timing of 
insertion (Levi et al., 2015). However, this trial was halted early due to low enrollment, only enrolling 
half the number calculated as needed from the power estimates, and a third of those randomized were 
lost to follow‐up.  

For both postabortion and postpartum insertion studies, differential and higher losses to follow‐up in 
the delayed groups would bias the results against showing a benefit (e.g., reduced unintended 
pregnancy and abortion, or greater presence of LARC at one year) because the women most likely to 
have the event were also the most likely not to contribute data at follow‐up. 

Important	Outcome:	Need	for	alternate/replacement	contraception	
Intrauterine	Devices	

Postabortion		

Removal rates of IUDs at six months were similar for women undergoing immediate postabortion 
placement and delayed insertion (56 per 1000 immediate vs. 28 per 1000 delayed, RR 2.01, 95% CI 0.99‐
4.06, n=790, 2 studies). Okusanya and colleagues do not report on replacement device rates or selection 
of an alternate contraceptive method by participants. However, the RR in this SR may be somewhat 
misleading because many women in the delayed group never received an IUD and thus could not have 
had one removed. For example, in the largest trial (which accounts for more than 90% of the overall 
pooled estimate), for women who received an IUD, 16 of 258 (6%) in the immediate group requested 
removal compared to 11 of 222 (5%) in the delayed group. The treatment‐received RR is 0.98 (95% CI 
0.94‐1.03). Again, this is an example of differential losses to follow‐up resulting in an underestimation of 
benefits and an overestimation of harms. 

Postpartum		

For women receiving an IUD in the postpartum period, rates of expulsion in the following six months 
were higher for those in the immediate placement arm (168 per 1000 women immediate vs. 31 per 
1000 delayed, OR 4.89, 95% CI 1.47‐16.32, n=210, 4 studies). Lopez and colleagues do not report on 
replacement device rates or participants’ selection of an alternate contraceptive method. However, 
even with expulsions, women allocated to immediate insertion were more likely to have an effective 
LARC in place at six months.  

Levi and colleagues report four expulsions in women allocated to intraoperative placement, all within 
the first three weeks postpartum. Three women had their IUD replaced following expulsion. In women 
allocated to interval IUD placement, only one experienced an expulsion, and she did not opt for 
replacement. No statistical analysis was provided. Five women subsequently had their IUDs removed for 
bleeding, pelvic pain, or both. In the delayed group, two women had IUD removals during the study 
period, for bleeding and pelvic pain.  
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Important	Outcome:	Harms		
Intrauterine	Devices	

Postabortion		

Genital tract infections were similar across groups (OR 1, 95% CI 0.32‐3.14, n=878, 3 studies).  

Uterine perforations were not reported as outcomes in either SR.  

Postpartum		

Genital tract infections were rare in trials investigating postpartum insertion of IUDs. Two studies 
reported no infections in either arm; two studies reported a single infection in both treatment arms. 

In their RCT of IUD insertion for women undergoing cesarean delivery, Levi and colleagues report a 
single case of endometritis out of 42 enrollees occurring in the intraoperative placement group five days 
postpartum, and the device was removed. As mentioned above, in their RCT, Levi and colleagues also 
reported on a single case of pregnancy among 42 enrollees, occurring in a woman subsequently found 
to have an intraabdominal copper IUD whose strings were not visualized at the six‐week postpartum 
evaluation, although the device was visualized by ultrasound as intrauterine at that time. 

CONTEXTUAL	QUESTION:		

PAYER	AND	PROVIDER	POLICIES	TO	PROMOTE	LARC		
A 2014 Center for Evidence‐based Policy Medicaid Evidence‐based Decisions Project (MED) report on 
Medicaid policies and programs to encourage use of LARC identified several common barriers and best 
practices to LARC enhance uptake (Ray, Leof, & King, 2014).  

Barriers	to	LARC	Uptake	
Administrative	Barriers	
Obstetric care is billed and coded using a global diagnosis related group (DRG); costs are reimbursed in a 
block payment accordingly. When a LARC device is provided during an inpatient obstetric stay, the 
additional costs of the device itself and the insertion procedure are not captured in the DRG and thus 
goes unpaid in the current system.  

Cost	of	LARC	Devices 
Many LARC devices have a high initial cost compared to shorter acting contraceptive methods (e.g., pills, 
patch, ring). However, in terms of total annual costs, LARC devices have the lowest costs (Trussell et al., 
2009; 2013). In 2015, Liletta®, a 52mg‐LNG IUS, was approved by the FDA. The distributor, 
Medicines360, is providing the device at very reduced rates ($50) for women enrolled in 340b pharmacy 
programs (OHA, 2015), reduced rates for bulk purchases, and a reduced‐cost starter pack (see Address 
Device Costs section below). 
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Clinics and providers may express concerns about high upfront costs to stock LARC devices. If payers 
reimburse at a rate lower than provider costs (or do not reimburse in an inpatient setting), there is a 
disincentive for providers to use LARC devices. Furthermore, the high initial cost of the devices creates a 
barrier to facilities having stock on hand, thus preventing same‐day insertions when patients choose 
LARC devices. Same‐day insertion is a best practice (see Address Device Costs section below). 

Loss	of	Insurance	Coverage	
The April 2016 Center for Medicaid and CHIP services bulletin, State Medicaid Approaches to Improve 
Access to LARC, acknowledges provider hesitation to insert LARC devices when women do not have 
continued coverage “in the event there is later need for removal.” This is particularly relevant for 
women with Citizen Alien Waived Emergent Medical (CAWEM) coverage who lose their insurance 
shortly after delivery, but also applies to women at risk for interruptions in insurance coverage. 

Provider	Barriers	
Providers may not understand current patient eligibility criteria for LARC devices, may lack sufficient 
training to insert LARC devices in the postabortion or postpartum period, or be unclear on appropriate 
billing and coding so that they are reimbursed for the device and procedure costs.  

Patient	Barriers	
Women may inappropriately believe that they need to have previously delivered a child, be older, or 
have failed another contraceptive method to be eligible for LARC. Women may believe that their insurer 
does not cover LARC options for contraception or that the device is too expensive. Patients often are 
required to return for a second visit to have devices inserted, a barrier that reduces LARC utilization. 

System	Barriers	
Patients receive family planning services in a variety of settings, including private practices (from family 
medicine, pediatric, and obstetrics/gynecology clinicians, or certified nurse midwives), community 
health centers, Title X clinics, and federally qualified health clinics (FQHCs). Systems barriers in these 
settings may include coding and billing, initial device cost, reimbursement, provider training, and 
outdated clinical policies. Solutions for each of the challenges described below may need to be modified 
depending on the setting. 

Solutions	to	Overcome	LARC	Barriers	
Address	Administrative	Barriers	
Policies that facilitate payment for immediate postpartum LARC insertion may increase use of the 
devices. Hospitals are unlikely to bundle a LARC device into the global delivery fee given the cost of the 
devices. As of February 2016, Medicaid programs in 17 states and the District of Columbia accept claims 
and provide reimbursement for devices, allowing physicians to bill for a LARC device and insertion 
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immediately postpartum and the facility to be paid for the device outside of the bundled payment for 
delivery.  

For example, in Washington State, reimbursement for providing an immediate postpartum LARC is billed 
separately from the global DRG for delivery and the facility delivery claim through the use of a separate 
outpatient claim. Reimbursement is offered through three different claims processes: 1) the facility’s 
pharmacy point of sale system, 2) a separate professional claim filed by the facility (when facility 
supplies device), or 3) a separate professional claim by the provider (when provider supplies device). 
Washington does not reimburse for unbundling the delivery (Washington State Health Care Authority, 
2015).  

Address	Device	Costs	
Policies that increase reimbursement for LARC devices may increase LARC uptake.  

Same‐day insertions are a best practice for both providers and patients. Creating systems for providers 
to have LARC device stock on hand is necessary for same‐day insertions and may require payers to 
develop funding options for providers who are unable to afford the upfront costs of stocking LARC 
devices (e.g., buying an initial starter kit, partnering with other funding sources).  

Contracting with specialty pharmacies to deliver devices for patients within 24 hours can help providers 
who are unable to keep stock on hand. These contracts can include options to return unused devices. 
Specialty pharmacies can also bill insurers directly, relieving the office of the device billing burden.  

Liletta® manufacturers, Actavis and Medicines360, offer the Liletta AccessConnect program with two 
purchasing options (Actavis Pharma, 2015). Each purchasing option is described in detail on their 
website, https://www.lilettahcp.com/access/purchasing.  

1. Volume Discount Program: Liletta® can be purchased directly from Actavis with volume‐based 
discounts starting at $599.38 per device for 1 to 5 units and decreasing to $537.50 when 
ordering more than 100 units.  

2. Specialty Pharmacy: Currently, Actavis is partnering with Accredo to act as their specialty 
pharmacy provider.  

Additionally, Actavis offers a significantly discounted rate to participants of the 340B Drug Pricing 
Program. In their guide to intrauterine devices, the Bixby Center at the University of California, San 
Francisco reports that the device will cost $50.00 for sites participating in the 340B program. The 
Oregon Health Authority reproductive health newsletter also reported this price in April 2015.  

Provider	training	
Placement and related care for IUDs and other LARC devices involves training on insertions, removals, 
and side‐effect management. Providers seeking this skillset need access to training resources. 
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Additional training for immediate postpartum or post‐cesarean is also available. Online CME resources 
for immediate postpartum insertion include a University of Washington CME course (available at 
http://www.cardeaservices.org/resourcecenter/inserting‐long‐acting‐reversible‐contraception‐larc‐
immediately‐after‐childbirth).  

In October 2015, Health Share sponsored a LARC training event provided by the Bixby Center at the 
University of California, San Francisco. The all‐day, no‐cost training included didactics, counseling skills, 
and hands‐on insertion practice, and provided continuing education credits for physicians, nurses, 
midwives, and social workers. The event was open to all providers, not just those serving Medicaid 
enrollees.  

Develop	LARC	Champions		
Increased provider knowledge on eligibility, more advanced procedure skills, and building skills for 
appropriate billing and coding may increase uptake of LARC by providers and practices by expanding 
access. Champions for LARC focus on the education of providers to meet patient demand for LARC 
devices. Partnering with stakeholders such as the local affiliates of professional societies (e.g., American 
College of Obstetricians and Gynecologists [ACOG], American Academy of Family Physicians [AAFP], 
American Academy of Pediatrics [AAP], American College of Nurse‐Midwives [ACNM]), FQHCs, Title X 
clinics, and hospital organizations to develop LARC champions can assist in dissemination of knowledge 
and skills. Champions can advocate for LARC use in their communities and provide procedure training 
and billing and coding assistance to providers and staff.  

Dispel	Patient	and	Provider	Myths	
Dispelling myths that inappropriately exclude teens and nulliparous women from LARC devices is an 
important strategy that can be targeted to both patients and providers. Payers and providers can use 
the medical eligibility criteria published by the CDC to guide physician practices (CDC, 2012). Using 
patient information materials that emphasize the efficacy and safety of LARC options and correct 
misinformation on eligibility can increase uptake. Appendix E provides links to the MEC and efficacy‐
based contraceptive options tools.  

Coordinate	with	Stakeholders	
Health systems and payers can work to reduce unintended pregnancy rates through improving inter‐
conception care and encouraging pregnancy intention screening for all patients to help connect women 
to the resources that fit their reproductive life plans. Pregnancy intention screening can be delivered 
outside of traditional medical settings including substance use treatment centers and social service 
agencies, connecting women to family planning services. These conversations can include information 
on the efficacy, safety, and cost‐effectiveness of LARC methods, and can include referrals to providers or 
integrate family planning services into their services.  
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Since 2015, effective contraception use is a Coordinated Care Organization incentive metric in Oregon. 
Effective contraception includes sterilization, IUDs/IUSs, implants, injections, pills, patches, rings, or 
diaphragms. Efforts to promote inter‐conception care may address the state incentive metric on 
contraceptive use.  

Payers can review claim systems to ensure that coding and billing systems capture the 90% enhanced 
federal Medicaid match for family planning services and to distinguish between devices acquired 
through 340b clinics and those devices eligible for Medicaid pharmacy rebates. Stakeholders may be 
unaware of the federal match for family planning services.  

Ensure	Availability	of	Appropriate	Aftercare	for	Uninsured	Women	
LARC devices may remain in place for 3 to 10 years after insertion. During this time period, women may 
lose or change insurance providers, and it is important to consider the availability of appropriate 
aftercare, including treatment for complications and device removal, even if women using LARC devices 
later lose their insurance coverage. In the absence of public policy changes ensuring the coverage of 
LARC‐related care for uninsured women, one solution is to equip safety‐net providers and clinics with 
education on LARC, including insertion, side effect management, and removal skills. This may increase 
access for uninsured women needing follow up related to the LARC device. Providing information to 
women at risk of insurance loss (e.g., CAWEM) with resources for follow up care may also be useful.  

Resource	Allocation	
Cost‐effectiveness	Reports	
Postabortion	IUD	Insertion	

A 2013 analysis by Salcedo, Sorensen, and Rodriguez estimated cost‐effectiveness of immediate IUD 
provision compared to routine placement at a follow‐up visit from the public payer perspective (Salcedo, 
Sorensen, & Rodriguez, 2013). Compared to planned insertion at follow‐up, the immediate insertion of 
an IUD (including copper or LNG‐IUS options) following an elective termination is estimated to save $111 
per woman in the first year in direct medical costs alone and $810 in a five‐year period. With the 
addition of public health insurance and social program costs, the savings increases to $1956 in one year 
and $4,296 in a five‐year period. Providing immediate postabortion IUDs to 1,000 women will avoid 
more than 400 pregnancies, 180 deliveries, and 160 abortions in a five‐year period. In sensitivity models, 
planned follow‐up placement was estimated to have greater savings only when expulsion rates reached 
greater than 30% in the immediate insertion group or nearly 90% of women attended their postabortion 
follow‐up visit.  

Postpartum	IUD	Insertion	

Washington and colleagues designed a model comparing costs and health outcomes for immediate 
post‐placental or delayed (6‐8 weeks postpartum) IUD insertion. Per 1,000 women in a 2‐year period, 
immediate postpartum IUD insertion is estimated to prevent an additional 88 unintended pregnancies 
and provide medical cost savings of $282,540. Models included an 18% expulsion rate following 
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immediate postpartum insertion. Although there is a higher expulsion rate after immediate postpartum 
insertion, the additional device costs are offset by reductions in unintended pregnancy (Washington et 
al., 2015). In this analysis, the cost of an IUD needed to be more than $10,000 for the intervention to no 
longer be cost‐saving. Similar to estimates from Salcedo and colleagues, expulsion rates needed to reach 
more than 38% to favor delayed insertion (Washington et al., 2015).  

Both IUD economic analyses were performed before the Liletta® device entered the market in 2015. 
Liletta® was developed to decrease the cost of IUDs for lower‐resource settings and Medicines360, the 
distributor, offers Liletta® to 340b pharmacy benefit participants at approximately $50 per device and 
about $500 for other purchasers (Oregon Health Authority, 2015). In the prior analyses, the costs for an 
IUD in the two economic models described above were estimated at $650 in the postabortion model, 
and at $810.77 ($410.77‐$1,210.77) in the postpartum model. Actual savings may be greater with 
increasing use of Liletta®, particularly in settings with access to 340b pricing.  

Postpartum	Implant	Insertion	

Gariepy and colleagues estimated the cost‐effectiveness of immediate implant insertion compared to 
insertion at six‐weeks postpartum in the subsequent year. Although cost‐effectiveness estimates of the 
contraceptive implant insertion report higher costs than delayed insertion, the increased likelihood of 
receipt of the device immediately postpartum and reduction in unintended pregnancy (2.4% for delayed 
vs. 21.6% for immediate) is estimated to save $1,263 per patient (Gariepy, Duffy, & Xu. 2015). Limiting 
estimates to only one year limits the validity of cost‐effectiveness estimates because the contraceptive 
implant maintains a low failure rate across the three years of approved use, and therefore cost savings 
may increase over a longer time frame.  

A Colorado‐based prospective study of pregnant adolescents (13‐22 years of age) offered immediate 
postpartum implant insertion found that continuation rates were high (97% at 6 months, 86% at 12 
months) and pregnancy rates lower in the immediate insertion group compared to those not receiving a 
device in the hospital and going on to either receive an implant, other contraceptive method, or no 
method (pregnancies in the implant group 2.6% vs. 20.1% in comparison at 12 months, 17.7% vs. 83.7% 
at 36 months) (Han, Teal, Sheeder, & Tocce, 2014).  

Using their observations, the authors then created an economic model to estimate costs within 6, 12, 
24, and 36 months of a theoretical, publicly funded immediate postpartum implant program provided to 
1,000 women (compared to a hypothetical cohort of 1,000 women not receiving an implant). Although 
costs were greater at six months in the immediate implant group ($72,606 more, relating to device 
costs), by 12, 24, and 36 months the cost savings through averted pregnancies, even after including 
costs of device removal, was estimated to save Colorado Medicaid, $546,950, $2.46 million, and $4.53 
million respectively. 

Births, abortions, and miscarriages resulting from unintended pregnancies are estimated to have cost 
U.S. public payers $21.0 billion in 2010 (Sonfield & Kost, 2015). Effective contraception is cost‐saving 
(not just cost‐effective). Increasing LARC use, through immediate postpartum or postabortion placement 
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of IUDs, results in higher LARC use at six months (Lopez et al., 2015; Okusanya et al., 2014). Although 
there is a higher expulsion rate associated with postpartum compared to delayed insertion of IUDs (17% 
vs 3%), economic models demonstrate cost‐savings even up to an expulsion rate of 30% (Salcedo et al., 
2013; Washington et al., 2015).  

The expulsion rate for immediate postabortion IUD insertion is greater following immediate insertion, 
(4% vs. 1.7%) (Okusanya et al., 2014). In the largest trial, by Bednarek and colleagues (which was 
conducted in Oregon), expulsion rates needed to differ by 8% or more for immediate placement to be 
inferior (Bendarek et al., 2011). Economic models estimate cost savings for immediate postabortion 
insertion up to a 30% expulsion rate (Salcedo, Sorensen, & Rodriguez, 2013). Economic models on 
postabortion IUD insertion estimate that for every 1,000 women undergoing placement, 400 
pregnancies, 180 deliveries, and 160 abortions will be averted (Salcedo et al., 2013).  

Contraceptive implants are effective, have high continuation rates in nonrandomized studies, and are 
not at risk of expulsion. Therefore, significant cost savings would also be projected with these devices 
(Han et al., 2014; Diedrich et al., 2015). 

Values	and	preferences	
For women who choose it, reproductive life planning enhances their ability to achieve life, family, and 
career goals. Clinicians are encouraged to discuss contraceptive options and pregnancy planning with 
women at every visit (ACOG, 2016a; Gavin et al., 2014). Most women desire to control their fertility and 
time their pregnancies. When women desiring contraception are presented with all contraceptive 
options, more than 70% will select a LARC method, including teens, and the majority of women continue 
to use a LARC method at 12 and 36 months (Rosenstock et al., 2012; Peipert et al., 2012). When women 
select their preferred contraceptive method, continuation rates for all methods are higher. Immediate 
insertion of LARC following a birth or abortion is generally acceptable to women and may be preferable. 
Consolidating gynecological interventions (delivery or abortion, along with IUD placement) may improve 
convenience and lessen associated discomforts with these procedures (including if there is anesthesia or 
analgesia involved). Requiring multiple visits to obtain a LARC method decreases uptake of these, and 
indeed any form of contraception. The one potential deterrent to immediate versus delayed IUD 
insertion is the increase in the risk of expulsion, which is inconvenient for the woman and adds some 
short‐term cost for the system. There are not additional harms associated with immediate IUD insertion, 
and no deterrents to immediate versus delayed insertion of implants. Many women would likely choose 
immediate insertion of a LARC in the postpartum or postabortion time frame. 

Other	considerations	
Information from non‐randomized studies estimates that LARC devices are 20 times more effective at 
preventing unintended pregnancy than contraceptive pills, patches, rings, and injections. Continuation 
rates for LARC devices are also greater than pills, patches, rings, and injections (Winner et al., 2012).  
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Evaluated efforts to expand LARC use (e.g., Colorado, Iowa, St. Louis) are associated with significant 
reductions in teen pregnancy and abortion (Rickets et al., 2014; Biggs et al., 2015; Peipert et al., 2012).  

The CDC’s MEC recommends LARC devices as suitable for the vast majority of reproductive‐aged women 
(CDC, 2012). Since 2010, the CDC has endorsed immediate postpartum and postabortion LARC use and 
supports LARC methods for breastfeeding women (CDC, 2010). 

The National Committee on Quality Assurance (NCQA) reports that 30‐40% of insured women do not 
attend a postpartum visit and 40‐75% do not attend a postabortion visit, thus increasing the risk of 
unplanned pregnancy, abortion, or unmet contraceptive needs. 

The Selected Practice Recommendations for Contraceptive Use recommends that providers ensure that 
women make a “voluntary, informed choice” for their preferred contraceptive method (CDC, 2013). 
Ensuring that women have a free, uncoerced decision is an essential component of contraceptive 
counseling.  

POLICY	LANDSCAPE	
Quality	measures	
In Oregon, effective contraception use became a Coordinated Care Organization incentive metric in 
January 2015. Effective contraception includes sterilization, IUDs/IUSs, implants, injections, pills, 
patches, rings, or diaphragms.  

No quality measures related to LARC were identified when searching the National Quality Measures 
Clearinghouse. 
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Payer	initiatives	
In April 2016, the Center for Medicaid and CHIP Services released an informational bulletin highlighting 
state efforts to improve access to LARC for Medicaid enrollees (Centers for Medicare and Medicaid 
Services, 2016). The five strategies featured in the bulletin mirror those addressed above: 

1. Provide timely, comprehensive contraception coverage 
2. Raise payment rates for LARC and other devices  
3. Reimburse for immediate postpartum LARC by unbundling payment from obstetric services 
4. Remove logistical barriers to managing supply of LARC devices 
5. Remove administrative barriers for LARC provision 

The bulletin also describes efforts in Illinois, Louisiana, and South Carolina to expand LARC access, 
including efforts through managed care contracting and quality improvement work. The full bulletin is in 
Appendix F. 

In addition, federal law requires coverage of all methods of birth control for most commercial health 
insurance plans and Medicaid Alternative Benefit Plans (see http://www.dol.gov/ebsa/faqs/faq‐
aca26.html).  

At this time, Oregon has no specific guidance about the use of LARC in the immediate postpartum 
period, and coverage does not consistently occur across payers and settings. 

Washington’s Family Planning Provider Guide outlines the reimbursement for immediate postpartum 
LARC insertion: 

The agency reimburses professional services for immediate postpartum IUD or 
contraceptive implant insertion procedures if billed separately from the professional 
global obstetric procedure codes and the facility (including hospital inpatient) delivery 
claim. The agency does not pay separately for unbundled services billed by a hospital. 

The agency reimburses for the IUD or contraceptive implant device in one of the 
following ways: 

 Through the facility’s pharmacy point of sale system; 
 As a separate professional claim submitted by the facility when the facility supplies 

the device; or 
 As part of the professional claim when the device is supplied by the provider 

performing the insertion (Washington State Health Care Authority, 2015). 

In their interview with 40 Medicaid agencies, Moniz and colleagues developed common themes differing 
in states with a policy covering immediate postpartum insertion of LARC and those not considering 
coverage. These themes include differences on beliefs of the health benefits of LARC, budget impacts, 
and competing demands for Medicaid agencies. States with a coverage policy often reported “clear cost 
savings” and a “common sense” approach to covering immediate postpartum insertion, whereas those 
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without coverage expressed concern about upfront costs, need to maintain cost‐neutrality, and concern 
that providing payment for inpatient procedures outside of global payments may set a precedent for 
other medical specialties desiring separate payment outside of the diagnosis‐related group code or DRG 
(Moniz et al., 2015). 

No coverage policies for postpartum or postabortion insertion of LARC were found in a search of 
provider manuals for Aetna, Cigna, Moda, and Regence commercial plans.  

The Oregon Health Plan and CCARE, Oregon’s Medicaid family planning waiver, will cover the provision 
of an immediate postabortion LARC device.  

Professional	society	guidelines	
The American College of Obstetricians and Gynecologists (ACOG) has several position statements and a 
clinical practice guideline on LARC (reaffirmed in 2015). The ACOG recommendations include offering 
LARC methods at the time of delivery, abortion, or dilation and curettage for miscarriage (ACOG, 2015a), 
and ACOG also recommends LARC for adolescents (ACOG, 2014). 

The 2014 policy statement of the American Academy of Pediatrics (AAP) encouraged pediatricians to 
counsel adolescents on contraception in order of efficacy, beginning with the most effective methods 
(i.e. LARC) (American Academy of Pediatrics, 2014). The AAP also recommends offering LARC to 
postpartum teens in the immediate postpartum period, including while they are still in the hospital, 
based on evidence from systematic reviews combined with ACOG and CDC recommendations (Ott & 
Sucato, 2014).  

The American Academy of Family Physicians (AAFP) supports the provision of LARC as a first‐line 
contraceptive method and supports reimbursing for postpartum placement in hospitals, separate from 
the global delivery fee (AAFP, 2016).  
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APPENDIX	A.	GRADE	INFORMED	FRAMEWORK	–	ELEMENT	DESCRIPTIONS	

Strong	recommendation	
In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation 
outweigh the undesirable effects, considering the balance of benefits and harms, resource allocation, values 
and preferences, and other factors. 
Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation 
outweigh the desirable effects, considering the balance of benefits and harms, resource allocation, values 
and preferences, and other factors. 

Weak	recommendation	
In Favor: The subcommittee concludes that the desirable effects of adherence to a recommendation 
probably outweigh the undesirable effects, considering the balance of benefits and harms, resource 
allocation, values and preferences, and other factors., but further research or additional information could 
lead to a different conclusion.  
Against: The subcommittee concludes that the undesirable effects of adherence to a recommendation 
probably outweigh the desirable effects, considering the balance of benefits and harms, cost and resource 
allocation, values and preferences, and other factors, but further research or additional information could 
lead to a different conclusion.  

Confidence	in	estimate	rating	across	studies	for	the	intervention/outcome1	
High: The subcommittee is very confident that the true effect lies close to that of the estimate of the effect. 
Typical sets of studies are RCTs with few or no limitations and the estimate of effect is likely stable. 

                                                            

1 Includes risk of bias, precision, directness, consistency and publication bias  

Element	 Description	
Balance of benefits 
and harms 

The larger the difference between the desirable and undesirable effects, the higher the 
likelihood that a strong recommendation is warranted. An estimate that is not 
statistically significant or has a confidence interval crossing a predetermined clinical 
decision threshold will be downgraded. 

Quality of evidence  The higher the quality of evidence, the higher the likelihood that a strong 
recommendation is warranted. 

Resource allocation  The higher the costs of an intervention—that is, the greater the resources consumed in 
the absence of likely cost offsets—the lower the likelihood that a strong 
recommendation is warranted. 

Values and 
preferences 

The more values and preferences vary, or the greater the uncertainty in values and 
preferences, the higher the likelihood that a weak recommendation is warranted 

Other considerations  Other considerations include issues about the implementation and operationalization of 
the technology or intervention in health systems and practices within Oregon. 
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Moderate: The subcommittee is moderately confident in the estimate of effect: The true effect is likely to be 
close to the estimate of the effect, but there is a possibility that it is substantially different. Typical sets of 
studies are RCTs with some limitations or well‐performed nonrandomized studies with additional strengths 
that guard against potential bias and have large estimates of effects. 
Low: The subcommittee’s confidence in the estimate of effect is limited: The true effect may be substantially 
different from the estimate of the effect. Typical sets of studies are RCTs with serious limitations or 
nonrandomized studies without special strengths. 
Very low: The subcommittee has very little confidence in the estimate of effect: The true effect is likely to be 
substantially different from the estimate of effect. Typical sets of studies are nonrandomized studies with 
serious limitations or inconsistent results across studies. 
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APPENDIX	B.	GRADE	EVIDENCE	PROFILE	
Quality Assessment (Confidence in Estimate of Effect)  

No. of 
Studies 

Study 
Design(s) 

Risk of 
Bias  Inconsistency Indirectness Imprecision

Other 

Factors  Quality 

Unintended Pregnancy 

Postabortal IUD 

3  RCTs  Moderate  Not Serious  Not serious 

 

Serious  Differential loss 
to follow up 

likely 
underestimates 
the benefit of 
immediate 

insertion in the 
intention to 
treat analysis 

Moderate 
quality 

●●●◌  

Presence of LARC at six months  

Postabortion IUD 

3  RCTs  Moderate  Not serious  Not serious  Not serious  None  Moderate 
quality 

●●●◌  

Postpartum IUD 

4  RCTs  Moderate   Not serious  Not serious  Not serious  None  Moderate 
quality 

●●●◌ 

Need for alternate/Replacement contraception

Postabortal IUD (based on removal or expulsion by 6 months) 

3  RCTs  Moderate  Serious  Not serious  Not serious  Differential loss 
to follow up 

likely 
underestimates 
the benefit of 
immediate 

insertion in the 
intention to 
treat analysis  

Moderate 
quality 

●●●◌ 
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Postpartum IUD (based on expulsion by 6 months) 

4  RCTs  Moderate  Not serious  Not serious  Not serious  None  Moderate 
quality 

●●●◌  

Harms 

Postabortion IUD (based on upper genital tract infection only) 

3  RCTs  Moderate  Not serious  Serious  Not serious  None  Low 
quality 

●●◌◌  
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APPENDIX	C.	METHODS	
Scope	Statement	
Populations	

Women in the postpartum or postabortion period who desire contraception 

Population scoping notes: None 

Interventions	

Offering immediate postpartum or postabortion placement of a long‐acting reversible 
contraceptive (LARC) 

Intervention exclusions: None 

Comparators	

Usual care: Offering immediate non‐LARC forms of contraception, scheduling delayed LARC 
placement, delaying discussion of options until 6 weeks postpartum or postabortion 

Outcomes	

Critical: Unintended pregnancies, abortions 

Important: Presence of LARC at one year, need for alternate/replacement contraception, harms 

Considered but not selected for the GRADE table: Device expulsion, discontinuation of 
contraception for any reason other than desire to conceive 

Key	Questions	

KQ1: What is the comparative effectiveness of offering immediate postpartum or postabortion 
placement of a long‐acting reversible contraceptive? 

KQ2: What are the harms of immediate postpartum or postabortion placement of a long‐acting 
reversible contraceptive? 

Contextual	Questions	

  1: What payer and provider practices and policies promote effective use of LARC? 

Search	Strategy	
A full search of the core sources was conducted to identify systematic reviews, meta‐analyses, 
technology assessments, and clinical practice guidelines using the terms long‐acting reversible 
contraception or LARC. In addition, a search was conducted using the MeSH term contraception and the 
words postpartum, postabortion, or postabortion. Searches of core sources were limited to citations 
published in the past five years.  

The core sources searched included:  
Agency for Healthcare Research and Quality (AHRQ) 
Blue Cross/Blue Shield Health Technology Assessment (HTA) program 
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BMJ Clinical Evidence 
Canadian Agency for Drugs and Technologies in Health (CADTH) 
Cochrane Library (Wiley Interscience)  
Hayes, Inc. 
Institute for Clinical and Economic Review (ICER) 
Medicaid Evidence‐based Decisions Project (MED) 
National Institute for Health and Care Excellence (NICE) 
Tufts Cost‐effectiveness Analysis Registry 
Veterans Administration Evidence‐based Synthesis Program (ESP)  
Washington State Health Technology Assessment Program 

A MEDLINE® (Ovid) search was then conducted to identify systematic reviews, meta‐analyses, 
technology assessments and RCTs published in the past five years. 

Searches for clinical practice guidelines were limited to those published since 2010. A search for relevant 
clinical practice guidelines was also conducted, using the following sources:  

Australian Government National Health and Medical Research Council (NHMRC) 
Centers for Disease Control and Prevention (CDC) – Community Preventive Services  
Choosing Wisely 
Institute for Clinical Systems Improvement (ICSI) 
National Guidelines Clearinghouse 
New Zealand Guidelines Group 
NICE 
Scottish Intercollegiate Guidelines Network (SIGN) 
United States Preventive Services Task Force (USPSTF) 
Veterans Administration/Department of Defense (VA/DOD) 

Inclusion/Exclusion	Criteria	

Studies were excluded if they were not published in English, did not address the scope statement, or 
were study designs other than systematic reviews, meta‐analyses, technology assessments, RCTs, or 
clinical practice guidelines.   
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APPENDIX	D.	APPLICABLE	CODES	

 Note: Inclusion on this list does not guarantee coverage  	

CODES DESCRIPTION 

ICD‐10 Diagnosis Codes 
Z30.019  Encounter for initial prescription of contraceptives, unspecified

Z30.49  Encounter for surveillance of other contraceptives (includes implantable subdermal contraception 
insertion, removal, and surveillance) 

Z30.430  Encounter for insertion of intrauterine contraceptive device
Z30.432  Encounter for removal of intrauterine contraceptive device
Z30.433  Encounter for removal and reinsertion of intrauterine contraceptive device 
Z30.431  Encounter for routine checking of intrauterine device 
CPT Codes 
58300  IUD insertion 
58301  IUD removal
11981  Insertion, non‐biodegradable drug delivery implant
11982  Removal, non‐biodegradable drug delivery implant
11983  Removal with reinsertion, non‐biodegradable drug delivery implant 
HCPCS Level II Codes 
J7297  Levonorgestrel‐releasing intrauterine contraceptive system, 52mg, 3 year duration (Liletta®)
J7298  Levonorgestrel‐releasing IU contraceptive system, 52mg, 5 year duration (Mirena®) 
J7300  Intrauterine copper contraceptive (Paragard®) 
J7301  Levonorgestrel‐releasing intrauterine contraceptive system, 13.5mg (Skyla®) 

J7302  Levonorgestrel‐releasing intrauterine contraceptive system, 52mg (discontinued 12/31/2015 
replaced with J7297 or J7298 as appropriate) 

J7307  Etonogestrel (contraceptive) implant system, including implant and supplies (Nexplanon®)
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APPENDIX	E.	RESOURCES	
American College of Obstetricians and Gynecologists: Immediate Postpartum LARC Resources 
http://www.acog.org/About‐ACOG/ACOG‐Departments/Long‐Acting‐Reversible‐Contraception/Coding‐
and‐Reimbursement‐for‐LARC/Reimbursement‐Resources‐for‐Postpartum‐LARC‐Initiation 

Center for Disease Control & Prevention Medical Eligibility Criteria 
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/usmec.htm 

Center for Disease Control & Prevention Contraception Options 
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/contraception.htm 

The Washington State Department of Health, Prevention and Community Health Division created a 
postpartum LARC online training course featuring Dr. Sarah Prager of the University of Washington. The 
course itself, offered by CARDEA Services, runs about 1.5 hours and is free, although continuing medical 
and nursing education credits are available for a nominal $15 fee.  
http://www.cardeaservices.org/resourcecenter/inserting‐long‐acting‐reversible‐contraception‐larc‐
immediately‐after‐childbirth 
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APPENDIX	F.	INFORMATIONAL	BULLETIN	FROM	CENTER	FOR	MEDICAID	
AND	CHIP	SERVICES	



DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Centers for Medicare & Medicaid Services 
7500 Security Boulevard, Mail Stop S2-26-12 
Baltimore, MD 21244-1850 
 

 
CMCS Informational Bulletin 
 
DATE:  April 08, 2016 
 
FROM:  Vikki Wachino, Director 
  Center for Medicaid and CHIP Services 

 
SUBJECT:  State Medicaid Payment Approaches to Improve Access to Long-Acting 

Reversible Contraception 
 
In July 2014, the Center for Medicaid and CHIP Services (CMCS) launched the Maternal and 
Infant Health Initiative to improve maternal and infant health outcomes.  The initiative has two 
primary goals: 1) increasing the rate and improving the content of postpartum visits; and 2) 
increasing access and use of effective methods of contraception.  Medicaid provides coverage for 
more than 70 percent of family planning services for low-income Americans.  Given this 
important role, CMCS sought to identify approaches to Medicaid reimbursement that promote 
the availability of effective contraception.1 This Informational Bulletin describes emerging 
payment approaches several state Medicaid agencies have used to optimize access and use of 
long-acting reversible contraception (LARC).   
 
Background 
 
Beyond preventing unplanned pregnancies, research indicates that effective contraception helps 
prevent poor birth spacing, thereby reducing the risk of low-weight and/or premature birth.2  It 
can also be essential to a woman’s long-term physical and emotional well-being. LARCs— 
intrauterine devices (IUDs) and contraceptive implants—are highly effective methods of birth 
control that last between 3 and 10 years (depending on the method) without requiring daily, 
weekly, or monthly user effort.3  The Centers for Disease Control and Prevention has identified 
LARCs as among the most effective family planning methods with a pregnancy rate of less than 
1 pregnancy per 100 women in the first year.  For comparison, the contraceptive pill has a rate of 
9 pregnancies per 100 women in the first year, while the male condom has rate of 18 pregnancies 
per 100 women in the first year.4  While Medicaid agencies typically reimburse for multiple 
types of contraception, LARCs possess a number of advantages: they are cost-effective, have 

1 Sonfield A and Gold RB. (2012). Public Funding for Family Planning, Sterilization and Abortion Services, FY 
1980–2010, New York: Guttmacher Institute, <http://www.guttmacher.org/pubs/Public-Funding-FP-2010.pdf>. 
2 Agustin Conde-Agudelo, MD, MPH; Anyeli Rosas-Bermúdez, MPH; Ana Cecilia Kafury-Goeta, MD (2006). 
Birth Spacing and Risk of Adverse Perinatal Outcomes: A Meta-analysis. JAMA 295 (15): 1809-1823. 
3 Trussell J. Contraceptive efficacy. In: Hatcher R, Trussell J, Nelson A, Cates W, Kowal D, Policar M, eds. 
Contraceptive Technology. 20th ed. New York, NY: Ardent Media; 2011:779–863. 
4 U.S. Centers for Disease Control. Effectiveness of Family Planning Methods. 
http://www.cdc.gov/reproductivehealth/unintendedpregnancy/pdf/contraceptive_methods_508.pdf. Accessed March 
28, 2016.  

                                                 

http://www.cdc.gov/reproductivehealth/unintendedpregnancy/pdf/contraceptive_methods_508.pdf


CMCS Informational Bulletin Page 2 

high efficacy and continuation rates, require minimal maintenance, and are rated highest in 
patient satisfaction.5  
 
Despite these known advantages, LARC utilization in the U.S. remains relatively low when 
compared to rates in other countries.  As of 2009, LARC utilization rates among contraception 
users in the U.S. are higher for women covered by Medicaid (11.5 percent) than the national rate 
(8.5 percent).6  But more can be done to increase the use of this form of contraception.  Two 
reasons cited for the low utilization of LARCs in the U.S. are (1) administrative and 
reimbursement barriers that result in high upfront costs for devices and (2) payment policies that 
reduce (or do not provide) reimbursement for devices or placement.7,8  States have flexibility in 
how they reimburse for LARC, and by promoting access to contraceptive methods of choice—
and the support necessary to use chosen methods effectively—states can support not only the 
health of women and their children, but also reduce the number of unintended pregnancies.    
 
LARC Utilization and Medicaid Reimbursement  
 
Payment challenges related to LARC utilization exist in both fee-for-service (FFS) and managed 
care environments, as well as in inpatient and outpatient settings (primary, specialty, or other 
ambulatory care).   
 
In the inpatient setting, for example, the use of a single prospective payment for labor and 
delivery services may not sufficiently address the additional costs associated with the provision 
of LARC. There are significant advantages to providing LARC immediately after delivery while 
the woman is still under hospital care.9  But many states do not provide additional payment for 
the cost of LARC, and do not provide additional payment to either the hospital or the practitioner 
for placement or insertion services. 
 
In outpatient settings, payment rates may be insufficient for LARC devices and/or for placement 
services. LARC placement may require significant up-front costs to providers, primarily costs to 
obtain devices prior to placement. For devices covered through a patient’s pharmacy benefit, and 
in the absence of prior arrangements (or state policy), providers may not be able to return a 
dispensed device if it is not used for the specific patient for whom it was dispensed; these 
devices must then be discarded at a financial loss to the provider.  
 
If states limit provider payment to an initial LARC placement, but do not provide payment for 
replacement or reinsertion when necessary, providers may face further disincentives. 

5 Peipert JF, Zhao Q, Allsworth JE, Petrosky E, Madden T, Eisenberg D, Secura G.(2011) Continuation and 
satisfaction of reversible contraception. Obstet Gynecol.  117(5):1105-13. 
6 Finer LB, Jerman J, Kavanaugh ML. (2012). Changes in use of long-acting contraceptive methods in the United 
States, 2007-2009. Fertility and Sterility 98(4), 893-89 
7 Committee Opinion No. 615. American College of Obstetricians and Gynecologists. 2015. Access to 
contraception. Obstet Gynecol: 125: 250-5. 
8 Rodriguez, MI, Evans, M, Espey, E. (2014). Advocating for immediate postpartum LARC: increasing access, 
improving outcomes, and decreasing cost. Contraception. 90, 468-471. 
9 Long-acting reversible contraception: implants and intrauterine devices. Practice Bulletin No. 121. American 
College of Obstetricians and Gynecologists. Obstet Gynecol 2011; 118:184–96. 
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Additionally, providers may be hesitant to insert LARC devices for women when continued 
coverage for individuals is uncertain in the event there is later need for removal of the LARC.  
 
Finally, some states or Managed Care Organizations (MCOs) require prior authorization and, as 
part of the prior authorization, may question medical necessity absent failure using another birth 
control method (sometimes called step therapy). 
 
State Medicaid Payment Strategies to Optimize LARC Utilization 
 
To assist states in optimizing the existing statutory flexibilities in this area, this Informational 
Bulletin identifies LARC reimbursement strategies implemented by states. Information on 
challenges and opportunities were obtained through several sources, including a September 2014 
Technical Review Panel on Contraceptive Services in Medicaid and the Children’s Health 
Insurance Program (CHIP) and a scan of state policies and interviews with several state 
Medicaid officials.  Emerging approaches to mitigate challenges in fourteen states, identified as 
of March 2015, involve a combination of contractual, payment strategies, and policy guidance.  
Additional states may also use similar strategies which fall into five broad categories: 
 

1. Provide timely, patient centered comprehensive coverage for the provision of 
contraceptive services (e.g., contraception counseling; insertion, removal, replacement, or 
reinsertion of LARC or other contraceptive devices) for women of child-bearing age. 

2. Raising payment rates to providers for LARC or other contraceptive devices in order to 
ensure that providers offer the full range of contraceptive methods.  

3. Reimbursing for immediate postpartum insertion of LARC by unbundling payment for 
LARC from other labor and delivery services. 

4. Removing logistical barriers for supply management of LARC devices (e.g., addressing 
supply chain, acquisition, stocking cost and disposal cost issues). 

5. Removing administrative barriers for provision of LARC (e.g., allowing for billing office 
visits and LARC procedures on the same day; removing preauthorization requirements). 
 

The following table summarizes state efforts to optimize LARC utilization, followed by a 
detailed summary of the approaches three states use.  CMS is available to provide technical 
assistance to states who are interested in reviewing options for modifying LARC policies.  For 
additional information on this Informational Bulletin, please contact Karen Matsuoka at 
karen.matsuoka@cms.hhs.gov or 410-786-9726.  
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Table 1. State Medicaid Payment Strategies to Optimize Long-Acting Reversible Contraception (LARC) 
Utilization in 14 States 

 
A scan of state reimbursement policies on LARC was conducted in 2014, resulting in the identification of payment practices in 14 
states.  This table describes the payment strategies that these 14 states used to optimize LARC utilization.  The payment strategy noted 
for each state is intended to be a short title, while the policy description provides an overview of the key components of the state 
Medicaid policy that supports the strategy.  The implementation considerations are specific details about how the state implements the 
payment strategy while maintaining compliance with the state policy. 
 

State 
Effective Date Payment Strategy Policy Description Implementation 

Alabama 
April 2014 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting 
or outpatient practice 
setting. 

1.  Covers the cost of the LARC 
device/drug implant as part of the 
hospital’s cost, and the insertion of 
the device/drug implant is billable 
to Medicaid when the insertion 
occurs immediately after a delivery 
before discharge from an inpatient 
setting. 
 
2.  Covers the cost of the LARC 
device/drug implant as part of the 
hospital’s cost, and insertion is 
billable to Medicaid when the 
insertion is provided in an 
outpatient setting after delivery and 
immediately after discharge from 
an inpatient setting. 
 
 
 
 

1.  Inpatient: the hospital must use an 
International Classification of Diseases (ICD-
9) delivery diagnosis code within the range 
630 – 67914 and must use the ICD-9 surgical 
code 69.7 (insertion contraceptive device) to 
document LARC services provided after the 
Delivery. 
 
2.  Postpartum LARC in the outpatient 
hospital setting immediately after discharge 
from inpatient settings, should be billed on a 
UB-04 claim form using one code from each 
of the following with family planning 
modifier (FP):  
• 58300 Insertion of IUD 
• 11981-FP Insertion, non-biodegradable 

drug delivery implant 
• 11983-FP Removal with reinsertion 
      ICD-9 diagnosis codes: 
• V255 Encounter for contraceptive 

management, insertion of implantable 

As of March 2015 
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State 
Effective Date Payment Strategy Policy Description Implementation 

 
 
 

 

subdermal contraceptive 
• V2511 Insertion of intrauterine 

contraceptive device 
• V2502 Initiate contraceptive NEC 
• V251 Insertion of IUD  
 
Physician bill on CMS 1500 form using the 
same coding as above and also indicate Place 
of Service: 
• 21 Inpatient hospital setting 
• 22 Outpatient hospital setting 

California 
July 1, 2015 

Reimbursement of LARC General acute care hospitals may 
submit claims for the long-acting 
reversible contraceptive methods 
on an outpatient claim, even when 
treatment is provided on an 
inpatient basis 

Hospital LARC claims should be billed  
using the following Healthcare Common 
Procedure Coding System (HCPCS) codes: 

• J7300 
• J7301 
• J7302 
• J7307 

Colorado 
October 2013 

Temporary system work-
around for 
reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 
 
 
 
 

Medicaid Management Information 
System (MMIS) was scheduled for 
an update to the APR DRG1, in 
January 2014 to automatically 
report if a claim includes LARC 
insertion. For a temporary system 
work around: 

• The insertion will be 
reimbursed and paid 
separately from the global 

1.  To receive a LARC payment in addition 
to the APR DRG, the hospital must include 
the ICD-9 and Current Procedural 
Terminology (CPT) codes that are included 
in the Colorado Medical Assistance Program 
Revenue Codes UB04/institutional billing 
form on the same claim as the hospital stay. 
 
2.  The “trigger” for LARC payment will be 
the inclusion of these codes: 

1 3M™ All Patient Refined Diagnosis-Related Group (APR DRG) Classification System for adjusting data for severity of illness (SOI) and risk of mortality 
(ROM). 
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Effective Date Payment Strategy Policy Description Implementation 

 
 
 
 
 
 
 
 
Reimbursements for 
LARCs outside of the 
normal encounter (per 
visit) rate for Rural 
Health Centers (RHCs) 

obstetric fee code. 
• State will cover two LARC 

devices every five years. 
 
 
 
 
 
RHCs may receive reimbursement 
for IUDs and implants used for 
contraceptive purposes in addition 
to their normal encounter rate 
reimbursements. 
 
Federally Qualified Health Centers 
(FQHC) do not receive an 
additional payment for LARCs 
since the FQHC encounter payment 
rates are based on “full-cost” 
reimbursement calculations. 

• V25.11 – encounter for insertion of 
intrauterine contraceptive device; 
and/or 

• V25.13 – encounter for removal and 
reinsertion of intrauterine 
contraceptive device. 

 
 
1. For devices purchased under the 340B 
Program, individual providers and RHCs 
must bill the actual acquisition cost for the 
device. 
 
2.  Reimbursement will be based on the 
actual 340B acquisition cost. For devices not 
purchased through the 340B program, 
reimbursements are the lower of the 
provider’s charges or the rate on the 
Department’s practitioner fee schedule, 
whichever is applicable. 
 
3. Reimbursement is separate from any 
encounter payment the RHC may receive for 
implanting the device. 
 
4. When a LARC is inserted, removed, or 
reinserted during a visit, the practitioner must 
use the appropriate diagnostic code, such as, 
V25.11 or V25.5, and use the family 
planning modifier (FP) on the claim form. 
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Effective Date Payment Strategy Policy Description Implementation 

 
 
 

Georgia 
April 2014 
for practitioner 
reimbursement; 
 
Hospital 
reimbursement 
to begin in 2016 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 

1.  Reimburses hospitals and 
practitioners the cost of the LARC 
device outside of the global 
obstetric fee for delivery. 
 
2.  Georgia policy, regardless of 
delivery system (FFS or Managed 
Care Organization (MCO)) defines 
“immediate postpartum” as within 
ten minutes of birth. 
 
3.  Devices should be available in 
the birthing suite to ensure timely 
insertion. 

1.  LARC insertion is considered an add-on 
benefit and is not included in the DRG 
reimbursement process. 
 
2.  Practitioners receive additional 
reimbursement when one of the following 
four devices, indicated by their respective J 
code, is inserted within ten minutes of birth: 

• J7300 
• J7301 
• J7302 
• J7307 

Illinois 
October 2012 
 
 
 
 
 
 
July 2014 
 
 
 
 
 

Contraceptive Devices in 
FQHCs and RHCs 
 
 
 
 
 
 
Dispensing Fee Incentive 
 
 
 
 
 

FQHCs and RHCs may receive 
reimbursement for LARC devices 
(IUDs and single rod implantable 
devices) for contraceptive 
purposes. 
 
 
340B providers may receive a 
dispensing fee add-on when 
dispensing highly-effective 
contraceptives 
 
 
 

1. For devices purchased under the 340B 
Program, the FQHC or RHC must bill the 
actual acquisition cost for the device. 
 
2.  Reimbursement will be based on the 
actual 340B acquisition costs and must 
include modifier “UD” in conjunction with 
the appropriate procedure code. For devices 
not purchased through the 340B program, 
reimbursements are the lower of the 
provider’s charges or the rate on the 
Department’s practitioner fee schedule, 
whichever is applicable. 
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Effective Date Payment Strategy Policy Description Implementation 

 
 
 
 
October 2014 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
July 1, 2015 

 
 
 
 
Increased reimbursement 
for insertion and removal 
of LARC in the 
outpatient setting. 
 
Allowed reimbursement 
for office visit along with 
LARC insertion/removal 
procedure on the same 
day. 
 
Outpatient provider 
office stocking. 
 
 
 
 
 
 
Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient setting. 

 
 
 
 
 
1.  Increased reimbursement rate 
for insertion/removal procedures of 
LARC. 
 
2.  Provide reimbursement for 
evaluation/management (E/M) 
visits, where a practitioner and 
beneficiary discuss contraceptive 
options, in addition to same day 
LARC insertion or removal 
procedures.   
 
3.  Pilot program to ensure 
practitioners have sufficient 
devices stocked, with automatic re-
supply as needed. 
 
 
 
Medicaid allows hospitals separate 
reimbursement for the LARC 
device provided immediately 
postpartum in the inpatient hospital 
setting. 

3. Reimbursement is separate from any 
encounter payment the FQHC or RHC may 
receive for implanting the device. 
 
 
1.  When a LARC is inserted, removed, or 
reinserted during a visit, the practitioner uses 
a modifier V25 on the claim along with the 
type of visit: 

• Postpartum visit (CPT 59430) 
• Initial or annual preventive visit (CPT 

99381-99397) 
 
2.  A practitioner must order the device and 
document the insertion procedure in both the 
hospital’s and the practitioner’s medical 
record:  
 
 
3.  The hospital must use its fee-for-service 
National Provider Identifier (NPI) to bill the 
appropriate device or implant (by specific 
National Drug Code (NDC) on the claim. 
 
The hospital must use the appropriate family 
planning ICD-9-CM diagnosis code (or upon 
implementation, ICD-10-CM) on the claim.  

Iowa 
March 2014 

Reimbursement of LARC 
insertion immediately 

1.  Medicaid allows the insertion of 
IUDs and other LARC devices 

1.  Practitioners may bill for the professional 
service associated with insertion of the 
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State 
Effective Date Payment Strategy Policy Description Implementation 

postpartum in the 
hospital setting. 

before the beneficiary leaves the 
hospital following delivery. 
 
2.  Payment for these services is 
allowed for both practitioners and 
hospitals. 

LARC with the appropriate CPT code. 
 
2.  If a practitioner supplies the LARC, the 
practitioner may also bill for the device(s). 
 
3.  When hospitals provide the LARC 
services, the claim must be submitted as an 
outpatient claim, separate from the inpatient 
DRG claim for the delivery.  The outpatient 
claim will be based on the fee schedule for 
the HCPCS Level II procedure code billed.  

Louisiana 
June 2014 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 

1.  Hospitals and practitioners are 
reimbursed for LARCs as an add-
on service in addition to their daily 
per diem rate for the inpatient 
hospital stay (DRG rate) or 
professional services rate, 
respectively. 
 
2.  Reimbursement amount is 
determined by: 

• LARC service provided 
(insertion or reinsertion) 

• IUD or non-biodegradable 
drug delivery implant 

• The beneficiary’s age (0 – 
15 years or 16+ years) 

 
 
3.  Medical management, including 
prior authorization and step 

1.  In FFS: Hospitals use the appropriate 
LARC J-code on their hospital stay claim. 

• On a paper claim (CMS 1500) 
“DME” must be written in bold, black 
print on the top of the form. 

• If the hospital bills electronically, the 
837P must be used with the Durable 
Medical Equipment (DME) file 
extension. 

2.  Payment for the LARC is equal to the 
DME fee schedule, and added to the amount 
of the hospital’s per diem payment. 
 
3.  If a LARC device is expelled after 
insertion, the state applies a pre- determined 
cost of reinsertion and replacement device to 
the standard 
DRG or professional services rates. 
 
4.  MCO contracts with the state prohibit 
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therapy, are prohibited for LARC 
devices and procedures. 
 
 
 

prior authorization for LARC devices or 
procedures. Further, MCO contracts require 
hospital and practitioner reimbursement for 
LARC devices and procedures at a minimum 
of the FFS fee schedules for the same DME 
or CPT codes, respectively.   

Maryland 
July 2013 
 
 
 
 
 
September 2014 

Contraceptive Devices in 
FQHCs 
 
 
 
 
 
Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient setting 

FQHCs are reimbursed for an 
office visit and the acquisition cost 
for one (1) of the three (3) covered  
LARC procedures devices.  
 
 
 
 
LARC devices and insertion 
procedures are reimbursable and 
are separate from the delivery fee 
(Maryland Medicaid does not 
reimburse physicians for “global” 
maternity care services; deliveries 
are billed separately from prenatal 
care). 

Practitioners receive reimbursement for one 
of the three devices, as indicated by their 
respective J code: 

• J7300 
• J7302 
• J7307 

 
1. Maryland Medicaid reimburses for all 
LARCs, including those placed immediately 
postpartum without preauthorization. 
 
2.  Hospitals include the LARC invoice 
separately from the inpatient labor and 
delivery claim using the appropriate claims 
using the appropriate codes and modifiers. 
 

Massachusetts 
October 2014 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 
 
Comprehensive LARC 
coverage for outpatient 
practice settings such as 
hospital outpatient 

1.  Hospitals are reimbursed for the 
provision of the LARC device. The 
insertion procedure is reimbursed 
directly through the claim payment, 
while the device is reimbursed 
indirectly as part of the hospital’s 
base rate. The device is reported on 
the annual cost report as a supply, 
and those costs are incorporated 

1.  MassHealth payment methodology 
recently adopted the APR DRG model by 3M 
Health Information Systems, which weights 
every service that is entered on the claim. 
The device is accounted for on the annual 
hospital cost report, and these costs are 
incorporated into the hospital’s overall 
provider base rate. 
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departments or family 
planning agencies. 
 
 

into the hospital’s provider base 
rate calculation. 
 
2. Hospital-based practitioners bill 
the professional claim for surgical 
procedure through the hospital. The 
professional claim for hospital-
based providers does not include 
the device. 
 
 
3. Community-based practitioners 
are reimbursed separately for the 
professional service of inserting the 
device as well as the device itself 
(if supplied by the physician) on 
the claim. 

2.  Family planning agencies that participate 
in MassHealth are reimbursed for the LARC 
device and insertion when billed with the 
appropriate code:  
 
11981 - Insertion, non-biodegradable drug 
delivery implant 
11983 - Removal with reinsertion, 
nonbiodegradable drug delivery implant 
58300 - Insertion of intrauterine device (IUD) 
J7301 Levonorgestrel-releasing intrauterine 
contraceptive system, 13.5 mg  
J7302 Levonorgestrel-releasing intrauterine 
contraceptive system, 52 mg  
S4989 Contraceptive intrauterine device, 
including implants and supplies 
3.  The community based practitioner is 
reimbursed separately for the professional 
service of inserting the device as well as for 
the device itself if supplied by the physician.  
Billing is done on a professional claim and 
paid according to a fee schedule. 
 
4.   Regular HCPCS updates to capture new 
device availability  

Montana 
January 2015 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 

LARCs inserted at the time of 
delivery are excluded from the PPS 
inpatient APR-DRG group.  
Montana Medicaid is allowing PPS 
hospitals to unbundle the LARC 
device and the insertion from the 
inpatient delivery claim. 

These services can now be billed as an 
outpatient service on a 13X type of bill, and 
will be paid at the OPPS rates. The following 
HCPCS/CPT codes are allowed: 

• J7300  
• J7301  
• J7302  
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• J7307 
• 11981 
• 58300  

New Mexico 
2014 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 

1. Practitioners receive 
reimbursement for insertion in the 
hospital and for the device if the 
practitioner supplied it. 
 
2. Hospitals are reimbursed for the 
device as a medical supply 
company. 
 
3. Insertion within the same 
surgery as a Cesarean section is 
considered incidental to the 
surgery, and therefore not 
reimbursed.  However, the 
practitioner will still be reimbursed 
for the device. 

1.  Hospitals are reimbursed for the device if: 
• The facility is enrolled in the New 

Mexico Medicaid program as a 
medical supplier (provider type 414); 
a separate NPI is not required. 

• Date of service is the same as the 
DRG date of service. 

• Hospital’s professional claim (837P 
electronic claim or CMS-1500 form) 
is submitted as a medical supply 
company. 

• Claim includes the appropriate 
HCPCS procedure code and NDC 
number for the device. 

• Place of service (POS) code is 21 
(inpatient hospital). 

• The billing taxonomy number for a 
medical supplier appears on the claim 
(typically 332BOOOOOX). 

 
 
2.  Practitioners are reimbursed for the device 
and insertion if: 

• Billed on the same professional claim 
(837P electronic or CMS-1500 paper) 
as the delivery procedure. 

• Claim indicates the device HCPCS 
code and NDC number. 
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• Claim indicates procedure CPT codes 
(most likely 58300 or 11981). 

• Claim indicates the POS as 21 
(inpatient hospital). 

New York 
April 2014 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 

1.  Reimbursement provided for the 
LARC device and insertion during 
postpartum inpatient hospital stay. 
 
2.  Medicaid will reimburse for the 
replacement of IUDs once every 
five years (Skyla every three years) 
per manufacturer 
recommendations. Reimbursement 
will be provided for an IUD sooner 
than five years if medically 
necessary. 

1.  Hospitals include the LARC invoice 
separately from the inpatient labor and 
delivery claim. 
 
2.  Physicians, midwives, and nurse 
practitioners may submit a separate claim to 
FFS Medicaid for their professional services. 
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South Carolina 
March 2012 

Reimbursement of LARC 
insertion immediately 
postpartum in the 
inpatient hospital setting. 
 
Outpatient procedure 
using specialty 
pharmacy. 

1.  Allows reimbursement to the 
practitioner and hospital for 
delivery and all costs associated 
with LARC. 
 
2.  In the outpatient setting, 
practitioners may order a LARC 
device for delivery to the 
practitioner’s office by a specialty 
pharmacy. 
 
3.  Increased LARC reimbursement 
rate to cover slightly more than the 
practitioner’s cost to purchase 
LARC devices to stock in their 
office. 

1.  Inpatient reimbursement guidelines for the 
cost of the LARC in addition to the DRG for 
labor and delivery: 

• Using the HCPCS code. 
• Using device J-codes. 
• Using a family planning modifier on 

the physician claim when billing for 
insertion 

 
2.  Hospitals are reimbursed for the device  
by submitting: 

• The ICD-9 Surgical Code 
• The ICD-9 Diagnosis Codes 
• A UB-04 or Institutional Claim so 

that a gross-level credit adjustment 
can be generated. 

 
3.  Payments to hospitals through FFS: 

• DRG portion of the claim will be paid 
in the regular weekly claims payment 
cycle. 

• The LARC reimbursement will 
process as a gross level credit 
adjustment and will appear on a 
future remittance advice on a monthly 
quarterly basis. 

 
4.  Outpatient reimbursement guidelines for 
the cost of the device: 

• Device can be shipped for a specific 
patient overnight from specialty 
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pharmacy. 
• Device billed directly to Medicaid 

FFS or the MCO. 
• The practitioner’s office has 30 days 

to return the unopened device to the 
specialty pharmacy if the device is 
not used for the specific patient for 
which it was ordered. The cost of the 
device is then credited back to 
Medicaid FFS or the MCO. 

 
5.  Reimbursement for LARC through 
MCO’s: 
The LARC policy is a FFS benefit; however, 
provision of LARC is estimated and included 
in the MCO’s per member per month 
(PMPM) rate.  Reimbursement methodology 
may differ between FFS and MCO’s. The 
state currently includes coverage for the 
provision of LARCs in both its contractual 
language and its rate setting methodology 
with the MCO’s. 
MCOs in the state individually contract with 
providers and negotiate their rates; claim 
filing procedures differ based on the MCO. 

Texas Pharmacy reimbursement 1.  Texas Health and Human 1.  State currently contracts with two 
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August 2014 for LARC devices. Services (HHS) allows providers 
the option to prescribe and obtain a 
limited number of LARC products 
from specialty pharmacies and to 
return unused and unopened LARC 
products through a “abandoned unit 
return” program. 
 
2.  Practitioners may continue to 
obtain LARC products, then bill for 
them when they are used under the 
medical benefit. 
 
 

specialty pharmacies to deliver Mirena and 
Skyla to practitioners (Walgreens Specialty 
Pharmacy, LLC and CVS Caremark 
Specialty Pharmacy). 
 
2.  Practitioners continue to bill for the 
insertion of the LARC product. 
 
3.  If the patient was eligible for Medicaid on 
the date of service when the LARC product 
was prescribed and ordered, but the patient is 
no longer eligible for Medicaid, when the 
LARC product is inserted, Medicaid will 
cover the device but will not reimburse for 
the insertion procedure claim. 
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Detailed Payment and Policy Approaches of Three Selected States 
 

 
Below is a more detailed description of the strategies used by three states (Illinois, Louisiana and 
South Carolina) to optimize LARC utilization and illustrate the range of approaches they have 
employed within existing state authorities.  
 
The states were selected based on the range of changes they have implemented and the length of 
experience they have had implementing these innovative approaches.  For example, the state of 
South Carolina was the first state to implement an immediate postpartum payment for LARC 
separate from the labor and delivery Diagnosis-Related Group (DRG) payment.  Since 
establishing the policy, the state has addressed implementation challenges and seen improvement 
in its rates.  These more detailed state examples provide greater insight for states considering 
which options may be most viable to address payment barriers for their Medicaid enrollees. 
 
 

 



CMCS Informational Bulletin Page 18 

Illinois 
 

Long-Acting Reversible Contraception (LARC) Optimization Strategies 
 
SUMMARY 
 
This document describes payment strategies the Illinois Department of Healthcare and Family 
Services (HFS) incorporated into its Family Planning Action Plan to increase access to safe and 
effective LARC.   
 
BACKGROUND 
 
In 2014, HFS implemented the Family Planning Action Plan to increase access to family 
planning services for Medicaid beneficiaries by: 1) providing comprehensive and continuous 
coverage for family planning services; and 2) aligning policies and reimbursement to providers 
to promote provision of highly effective contraception.1 
 

• In 2010, 52 percent of all pregnancies (128,000) in Illinois were unintended.2 
• Its unintended birth rate was 57 per 1,000 women aged 15-44. 
• This same year, the reported public expenditures for family planning client services in 

Illinois totaled $57 million, of which $40.7 million was paid by Medicaid.3  
• Illinois has the 21st highest pregnancy rate in the nation among adolescents between ages 

15 and 19.   
 

To address the rate of unintended pregnancies, the state Medicaid agency implemented several 
payment strategies to increase access to safe and effective LARC, such as IUDs, in an effort to 
reduce the number of unintended pregnancies.  These strategies are: 1) increased provider 
reimbursement for insertion and removal of LARC in the outpatient practice setting; 2) provide 
reimbursement for an evaluation/management (E/M) visit on the same day as LARC insertion or 
removal procedures; 3) provision for reimbursement of actual LARC acquisition costs under the 
340B program to Federally Qualified Health Centers and Rural Health Centers; provision for 
hospital reimbursement of LARC in addition to the DRG reimbursement for labor and delivery; 
5) increased providers’ 340B federal drug pricing program dispensing fee to encourage providers 
to supply LARC and other highly effective methods; and 6) established statewide Medicaid 
policy for family planning and reproductive health services to improve access to LARC methods.   
 
ILLINOIS MEDICAID REIMBURSEMENT FOR LARC 
 
Effective July 1, 2015, HFS implemented a policy to allow hospitals to receive separate 
reimbursement for LARC devices provided immediately postpartum in the inpatient setting, in 

1 Illinois Department of Healthcare and Family Services (2014). Important family planning policy change 
and payment increases. Retrieved from  http://hfs.illinois.gov/assets/101014n1.pdf.  
2 Guttmacher Institute (2014). State facts about unintended pregnancy: Illinois. Retrieved from 
http://www.guttmacher.org/statecenter/unintended-pregnancy/pdf/IL.pdf . 
3 Sonfield A and Gold RB, Public Funding for Family Planning Sterilization and Abortion Services, FY 1980–2010, 
New York: Guttmacher Institute, 2012, < https://www.guttmacher.org/pubs/Public-Funding-FP-2010.pdf >. 

                                                 

http://hfs.illinois.gov/assets/101014n1.pdf
http://www.guttmacher.org/statecenter/unintended-pregnancy/pdf/IL.pdf
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addition to the DRG reimbursement for labor and delivery.  Providers not employed by the 
hospital may bill the respective Current Procedural Terminology (CPT) code for LARC insertion 
in addition to the labor and delivery fee.4 
 
Illinois also implemented several other payment strategies that are intended to increase access to 
LARC placement in the outpatient practice setting. 
 
Reimbursement of LARC Procedures in the Outpatient Practice Setting 
 
In October 2014, HFS increased the reimbursement rate for the insertion, removal, and 
reinsertion of IUDs and implants in the outpatient practice setting.5  HFS increased the 
reimbursement rate for implant insertions by 20 percent and doubled the reimbursement rate for 
IUD insertions.  LARC insertion and removal procedures may be reimbursed on the same day as 
evaluation and management visits.  Physicians can receive the increased reimbursement for 
LARC insertion by including the LARC insertion CPT code on their billing form.  Physicians 
can also use the relevant CPT codes to bill for the removal and reinsertion of implants, and 
removal of IUDS. 
 
Federally Qualified Health Centers (FQHC) and Rural Health Center (RHC) 
 
Effective October 13, 2012, FQHCs and RHCs may elect to receive reimbursement for 
implantable contraceptive devices.  To the extent that the implantable contraceptive device was 
purchased under the 340B Drug Pricing Program, the FQHC or RHC must bill the actual 
acquisition cost for the device.  Reimbursement is made at the FQHC or RHC’s actual 340B 
acquisition cost for implantable contraceptive devices purchased through the 340B program.  For 
implantable contraceptive devices not purchased through the 340B program, reimbursement is 
based on the lower of the provider’s charges or the rate on the Department’s practitioner fee 
schedule, whichever is applicable.  Reimbursement for the device is separate from encounter 
payment for related procedures. 
 
Additional Dispensing Fees to Providers 
 
Effective July 2014, HFS increased the dispensing fee add-on payment to $35 for providers who 
dispense highly-effective contraceptives through the 340B federal drug pricing program.  In 
order to receive the additional fee, providers must identify 340B purchased drugs by reporting 
modifier "UD" in conjunction with the appropriate procedure code and actual acquisition cost for 
the birth control method on the claim form. 
 
 
 
 

4 Illinois Department of Healthcare and Family Services (2015). Informational Notice: Hospital Billing and 
Reimbursement for Immediate Postpartum Long-Acting Reversible Contraceptives.  Retrieved from 
http://www.hfs.illinois.gov/html/063015n.html . 
5 Illinois Department of Healthcare and Family Services (2014). Important family planning policy change and 
payment increases. Retrieved from  http://hfs.illinois.gov/assets/101014n1.pdf.  

                                                 

http://www.hfs.illinois.gov/html/063015n.html
http://hfs.illinois.gov/assets/101014n1.pdf
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Approaches for Managed Care Entities 
 
The state’s actuarially sound rates include reimbursement for LARC devices and clinical 
insertion.  The state’s external quality review organization (EQRO) has developed a family 
planning readiness review tool and reviews the plans’ family planning policies and procedures. 
Additionally, the MCO contract was revised to include language that provider policies/protocols 
shall not present barriers that delay or prevent access, such as prior authorizations or step-therapy 
failure requirements; and that clients should receive education and counseling on all FDA-
approved birth control methods from most effective to least effective, and have the option to 
choose the preferred birth control method that is most appropriate for them.6 
 
Pharmaceutical Pilot Programs in Outpatient Settings 
 
HFS is piloting a new program with Bayer HealthCare (Mirena and Skyla) and Teva 
Pharmaceuticals (Paragard) to make these products available in physician offices without upfront 
physician costs.  This will allow for an inventory of these LARC devices so that they are 
available when a patient returns for a postpartum visit, or at their annual reproductive health 
visit.  If the patient decides she wants to use this type of contraception, it can be inserted 
immediately and the patient will not have to return for a second visit.  This will improve the 
efficiency of this program and should lead to increased use of these devices.  If deemed 
successful, the pharmaceutical companies plan to scale the program to a national level.7 
 
OUTCOMES 
 
While the impact of these payment strategies have not yet been assessed, Illinois expects that 
improved access to contraceptive care for low-income women will result in savings due to a 
decrease in unintended pregnancies and the associated costs. 
  

6 Wheal, L. (2015). Interview with Illinois Medicaid. 
7 Illinois Department of Healthcare and Family Services (2014). Family Planning and Reproductive Health Services. 
Retrieved from http://www.hfs.illinois.gov/assets/062614n1.pdf . 
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Louisiana 
 

Long-Acting Reversible Contraception (LARC) Optimization Strategies 
 
SUMMARY 
 
This document describes a payment strategy the Louisiana Medicaid agency implemented to 
increase access to safe and effective LARC.   
 
BACKGROUND 
 
Prior to June 2014, Louisiana covered LARC devices under the pharmacy benefit.  In the clinical 
setting, the pharmacy reimbursement rate for LARC devices was approximately $300 less than 
what the LARC devices cost; hence, physicians who provided LARC devices in the hospital 
setting suffered financial loss.8  Furthermore, physicians were not reimbursed for 30 percent of 
the LARC devices ordered at the time of consent in the hospital, due to the failure of the patients 
for whom the device was ordered to return for subsequent insertion in the office practice setting.9 
 

• In 2010, 60 percent of all pregnancies (53,000) in Louisiana were unintended. 
• That same year, the reported public expenditures for family planning client services in 

Louisiana totaled $39.3 million; this includes $34.5 million through Medicaid.10 
 
To address the high rate of unintended pregnancies, Louisiana Medicaid initiated a process to 
increase LARC utilization that included: 1) LARC reimbursement for insertion immediately after 
delivery in the inpatient hospital setting; 2) provider education; 3) adjustments in its State Plan 
Amendment (SPA) to allow more flexibility in inpatient and outpatient LARC reimbursement; 
and 4) the inclusion of LARC reimbursement requirements in its MCO contracts. 
 
LOUISIANA MEDICAID REIMBURSEMENT FOR LARC 
  
Effective June 2014, the Louisiana Department of Health and Hospitals implemented a LARC 
reimbursement policy as a central component to reducing the number of unintended pregnancies 
among low-income women.  This policy increases access to LARC placement in the inpatient 
hospital setting immediately after delivery and before the patient is discharged from the facility 
by: 
 

• Allowing hospitals to receive reimbursement for the full cost of five LARC devices 
(Skyla, ParaGard, Nexplanon, Merina, and Norplant) in addition to the DRG that is 
normally paid to hospital.11  Manufacturer wholesale prices are re-evaluated and re-
adjusted annually. 

8 Gee, R. (2014). Interview with Louisiana Medicaid Medical Director. 
9 Gee, R. (2015). Interview with Louisiana Medicaid Medical Director. 
10 Guttmacher Institute (2014). State facts about unintended pregnancy: Louisiana. Retrieved from 
http://www.guttmacher.org/statecenter/unintended-pregnancy/pdf/LA.pdf. 
11 Louisiana Medicaid Management Information System (2015). Louisiana Medicaid professional services 
fee schedule. Retrieved from http://www.lamedicaid.com/provweb1/fee_schedules/FEESCHED.pdf.  

                                                 

http://www.guttmacher.org/statecenter/unintended-pregnancy/pdf/LA.pdf
http://www.lamedicaid.com/provweb1/fee_schedules/FEESCHED.pdf
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• Allowing hospitals or physicians receive additional fees for LARC insertion. 
• Eliminating the use of medical management activities, such as prior authorization or step 

therapy, for LARC devices or procedures.12 
 
Hospital Reimbursement of LARC Insertion Immediately Postpartum 
 
The recent changes in Louisiana Medicaid payment policies provide reimbursement to acute care 
hospitals for LARC devices inserted immediately postpartum and prior to discharge.13,14  The 
state is separately reimbursing the hospital both for the cost of the LARC device as well as its 
insertion procedure in order to clearly demonstrate to hospitals that they are fully reimbursed for 
LARC costs according to the Louisiana Medicaid fee schedule for durable medical equipment 
(DME).15 
 
Louisiana MCOs have also supported and willingly adopted coverage and the reimbursement 
policy for postpartum LARC insertion.  The hospital and the provider must submit their claims to 
the MCO for payment.  The reimbursement rates are established by the MCO.16 
 
Practitioner Reimbursement of LARC Insertion 
 
Practitioners who insert a LARC device immediately post-delivery receive separate 
reimbursement for this service as defined in the Professional Services Program.17  In the event 
that a LARC device is expelled after insertion, Louisiana factors the cost of the expulsion into 
the reimbursement and also pays for reinsertion of a new LARC.  Adding the LARC devices to 
the physician schedule rather than just the pharmacy schedule allows the physician to store the 
device in office and not have to provide it to a specific individual.18  
 
Capitated Managed Care Implementation 
 
Louisiana Medicaid is completing a three year transition from a FFS reimbursement model to 
mandatory managed care, which will account for 95 percent of all Medicaid enrollees by 
December 2015.  Based on retrospective data, Louisiana Medicaid negotiates blended capitated 

12 Gee, R. (2015). Interview with Louisiana Medicaid Medical Director. 
13 Hospitals record the appropriate LARC J-code on the paper CMS1500 claim form with “DME” written in bold, 
black print on the top of the form when submitting their claim to the Fiscal Intermediary (FI). When the hospital 
bills electronically, the 837P must be used with the DME file extension. The Louisiana Medicaid DME fee Schedule 
J codes are only intended for use on Inpatient Claims. 
14 Foubister, V. (2013). Case study: Louisiana’s poor rankings make improving birth outcomes a state imperative. 
Quality Matters. Retrieved from http://www.commonwealthfund.org/publications/newsletters/quality-
matters/2013/february-march/case-study.  
15 Louisiana Department of Health and Hospitals (2014). Long acting reversible contraceptives (LARCs) 
for inpatient hospitals. Retrieved from 
http://dhh.louisiana.gov/assets/docs/BayouHealth/HealthPlanAdvisories/2014/HPA14-9.pdf.  
16 Gee, R. (2014). Interview with Louisiana Medicaid Medical Director. 
17 Practitioners include the LARC insertion code with the family planning modifier on their billing form 
(CMS 1500 or electronic equivalent). The reimbursement is dependent on the LARC service provided and the 
patient’s age. The global CPT codes include: 11981 - Insertion, non-biodegradable drug delivery implant; and 58300 
- Insertion of intrauterine device (IUD). 
18 Gee, R. (2015). Interview with Louisiana Medicaid Medical Director. 
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per member per month (PMPM) fees to account for projected LARC insertions.  MCO contracts 
require hospital and practitioner reimbursement for LARC devices and procedures at a minimum 
of the FFS fee schedules for the same DME or CPT codes, respectively.  In addition, the MCOs 
are not permitted to require prior authorization for LARC devices or procedures. 
 
All five Louisiana Medicaid MCOs voluntarily adopted the LARC reimbursement strategy.  The 
MCO contracts contain a requirement for developing birth outcomes quality improvement 
programs that align with the state’s goals, and a one percent withhold of MCO administrative 
fees to fund shared savings-based pay for performance (P4P) incentives.  These provide clear 
boundaries and predictable revenues that allow MCOs maximum flexibility in their interactions 
with their network providers and the incentives they offer providers and/or patients. 
 
The Louisiana Medicaid agency achieved the legal authority to require MCOs to fully participate 
in LARC quality improvement efforts in four phases: 

1. Applied non-payment strategies such as provider and MCO education and outreach to 
establish expectations for MCO performance; 

2. Presented a compelling case for the political support needed to establish birth outcomes 
as the state’s highest health priority; 

3. Submitted a SPA to include LARC utilization payment policies as a strategy to improve 
birth outcomes; and 

4. Aligned MCO contractual requirements with state Medicaid FFS payment strategies to 
increase LARC utilization.19 

 
ANTICIPATED OUTCOMES 
 
Changes to reimbursement of LARC devices and procedures in the hospital were initiated in 
2014.  The Louisiana Medicaid Medical Director reports that due to these payment policy 
changes, voluntary election of LARC insertions increased from nine percent (7,000) of all child-
bearing aged enrollees in 2013 to 11 percent (10,000) in 2014. 
 
 

19 Gee, R. (2015). Interview with Louisiana Medicaid Medical Director. 
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South Carolina 
 

Long-Acting Reversible Contraception (LARC) Optimization Strategies 
 
SUMMARY 
 
The South Carolina Birth Outcomes Initiative (SCBOI) launched in July 2011 to improve 
maternal and infant health outcomes and to reduce Medicaid costs.  The SCBOI has supported 
the development and implementation of a LARC payment policy, which is a central component 
of South Carolina’s effort to reduce the number of unintended pregnancies among low-income 
women and at-risk adolescents.  
 
BACKGROUND 
 
Low-income women of childbearing age who are sexually active with limited access to effective 
contraception and family planning services are likely to have unintended pregnancies and 
increase Medicaid spending.30   
 

• In 2010, public expenditures for family planning services in South Carolina totaled $33.7 
million, including $25 million paid by Medicaid.31 

• In 2011, South Carolina ranked as the 12th highest state in teen pregnancy.32 
• Only 50% of Medicaid-covered postpartum women in South Carolina attend the 

postpartum visit. 
To address this problem, South Carolina Department of Health and Human Services (SCDHHS) 
leveraged their Birth Outcome Initiative (BOI), an active collaborative of hospitals, providers, 
and policymakers, to increase LARC placements through changes to existing payment policies.  
Payment policy changes included 1) increased reimbursement for LARC devices; 2) 
reimbursement of LARC insertion immediately postpartum; and 3) supply management through 
the pharmacy benefit. 
 
SOUTH CAROLINA MEDICAID REIMBURSEMENT FOR LARC 
 
The selected payment strategies are intended to increase access to LARC placement in both the 
inpatient hospital setting as well as the outpatient practice setting.  Key elements of the 
reimbursement strategy include: 
 

• Funding the full costs of four LARC devices (Skyla, ParaGard, Nexplanon, and Mirena). 
 

30 Guttmacher Institute (2014). State facts about unintended pregnancy: South Carolina. Retrieved from 
http://www.guttmacher.org/statecenter/unintended-pregnancy/SC.html.  
31 Sonfield A and Kost K, Public Costs from Unintended Pregnancies and the Role of Public Insurance Programs in 
Paying for Pregnancy-Related Care: National and State Estimates for 2010, New York: Guttmacher Institute, 2015, 
<http://www.guttmacher.org/pubs/public-costs-of-UP-2010.pdf>, 
32 U.S. Department of Health and Human Services Office of Adolescent Health (2014). South Carolina 
adolescent reproductive health facts. Retrieved from http://www.hhs.gov/ash/oah/adolescent-health-
topics/reproductive-health/states/sc.html#.  
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CMCS Informational Bulletin Page 25 

 
• Providing additional fees for insertion, device, and removal (if medically necessary) in 

addition to the DRG fee that is paid to hospital. 
• Eliminating prior-authorization or step therapy requirements for LARC procedures. 

 
Reimbursement of LARC Insertion Immediately Postpartum in the Hospital 
 
In March 2012, the South Carolina became the first state in the country to change its 
reimbursement policy in order to increase LARC placement immediately after delivery and prior 
to hospital discharge.33  Prior to that time, hospitals were not incentivized to perform this 
procedure due to the lack of payment for this activity (beyond the existing DRG payment).  
South Carolina’s Medicaid program now reimburses hospitals the cost of the LARC device as 
well as payment to the physician for its insertion immediately post-delivery.  This LARC 
reimbursement is provided in addition to any other payments for maternity related services. 
 
Hospitals receive this increased payment through a quarterly adjustment for prior month’s claims 
(credit adjustment).  To receive reimbursement for the LARC device itself, hospitals must 
include on each Uniform Billing (UB-04) claim for delivery services the Healthcare Common 
Procedure Coding System (HCPCS) code that represents the device. As well as the International 
Classification of Diseases (ICD-9) Surgical and Diagnosis Codes that best describe the service 
delivered. 
 
Physicians may also receive reimbursement for immediate post-delivery LARC insertion by 
including on their billing form (CMS 1500 or electronic equivalent) the LARC insertion code 
with the family planning modifier. 
 
After the first year of implementation, South Carolina Medicaid learned that hospitals were not 
receiving the additional LARC payments; further implementation guidance and system changes 
were needed.  In the second year of implementation, all Medicaid providers received specific 
billing instructions identifying how to capture appropriate reimbursement for all fees covered by 
the payment policy.  By the third year of implementation, providers were receiving appropriate 
reimbursement, including retrospective payments that previously had not been billed or 
processed accurately.34 
 
These new payments reimburse all costs and clinical efforts associated with LARC placement 
and promote a highly cost-effective, preventive health practice.  However, payment alone is not 
sufficient to ensure LARC placements.  This strategy also requires continued collaboration with 
MCOs, hospitals, and physicians to ensure that all stakeholders understand the purpose of these 
increased payments and the impact LARC will have on reducing unintended pregnancies and 
Medicaid costs. 
 
Reimbursement of LARC Insertion in the Outpatient Practice Setting 
 

33 Health Management Associates (2013). Medicaid reimbursement for immediate post-partum LARC. 
Retrieved from https://www.acog.org/~/media/Departments/LARC/HMAPostpartumReimbursmentResource.pdf.  
34 Giese, M. (2015). Interview with SCDHHS Director of Birth Outcomes Initiative. 
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SCDHHS also addressed the initial costs to providers for stocking LARC devices in its SCBOI 
“specialty benefit” in the spring of 2014.  The new payment policy allows a physician to order a  
LARC device for a specific Medicaid recipient which is shipped to the physician’s office by a 
specialty pharmacy which is designated by either the state Medicaid agency’s Pharmacy Benefit 
Manager or by the individual MCO’s.  The device can be shipped overnight and is billed directly 
to Medicaid FFS or the MCO so that the physician does not incur the initial cost of the device.  
The physician’s office has 30 days to insert the LARC for the specific patient for which it was 
ordered and bill Medicaid the insertion fee only, or to return the unopened device to the specialty 
pharmacy if the device is not used.  The cost of the device is then credited back to Medicaid or 
the MCO.   
 
Capitated Managed Care Implementation 
 
Managed care enrollment is mandatory in South Carolina.  As a result, approximately 90 percent 
of all Medicaid births are covered by the six fully capitated MCOs.  Although the Medicaid 
agency did not require its capitated MCOs to adopt this payment policy, all six of them did so 
voluntarily. 
 
In the first year of implementation of the policy, South Carolina did not develop a payment 
mechanism specifically for the MCOs to provide this service.  Instead, the additional fees 
associated with LARC payments were prospectively estimated and included in the actuarially 
sound MCO per member per month (PMPM) rate. The MCO then provides the additional 
payments to the clinicians in the MCO’s network through their negotiated contractual rates.  It is 
not possible to compare the differences in LARC utilization between the MCO and FFS 
populations (90 percent and 10 percent, respectively). 
 
The MCOs use their regular claims processing cycles to pay for these LARC services and don’t 
have a special process like FFS Medicaid, which was described earlier.  
 
OUTCOMES 
 
As noted above, South Carolina initiated changes to the reimbursement of LARC devices and 
procedures in the hospital setting in March 2012 and issued a clarification bulletin for billing in 
2013 which allowed for appropriate claims payment dating back to the inception of the policy.  
Although the impact of both of these policy changes has not yet been fully evaluated, South 
Carolina has documented that their rate of voluntary election of inpatient insertions has gone 
from approximately 0% to 16%.  South Carolina also has seen a 110% increase in inpatient 
LARC utilization between FY2013 through FY 2015.   
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Question: How should the Coverage Guidance on the timing of Long-Acting Reversible 
Contraceptives (LARC) be applied to the Prioritized List? 
 
Question source: Evidence-based Guidelines Subcommittee, HERC Staff 
 
Issue: EbGS has approved a draft coverage guidance addressing LARC inserted 
immediately postpartum and postabortion.  In developing the Coverage Guidance, EbGS 
realized that there are significant administrative barriers to implementation.  A letter 
has been developed to accompany the Coverage Guidance that addresses some of these 
barriers, and includes a summary of solutions that other states around the US have 
developed to resolve those barriers. 
 
Prioritized List Status: 
Line: 6 
Condition: REPRODUCTIVE SERVICES (See Guideline Notes 64,65,68) 
Treatment: CONTRACEPTION MANAGEMENT; STERILIZATION 
ICD-10: Z30.011-Z30.9,Z31.61-Z31.69,Z39.2 
CPT: 11976,11981-11983,55250,55450,57170,58300,58301,58340,58565,58600-
58615,58670,58671,74740,98966- 
98969,99051,99060,99070,99078,99184,99201-99239,99281-99285,99291-
99404,99408-99416,99429-99449, 
99468-99480,99487-99498,99605-99607 
HCPCS: G0396,G0397,G0406-G0408,G0425-
G0427,G0463,G0466,G0467,S4981,S4989,T1015 
 
 

Code Code Description Line Placement 

58300 Insertion of intrauterine device (IUD) 6 Reproductive services 
195 Cancer of breast, at high risk of breast 
cancer 
426 Menstrual bleeding disorders 
473 Gonadal dysfunction, menopausal 
management 

58301 Removal of intrauterine device (IUD) 6 Reproductive services 
195 Cancer of breast, at high risk of breast 
cancer 
290 Complications of a procedure always 
requiring treatment 
426 Menstrual bleeding disorders 
428 Complications of a procedure usually 
requiring treatment 
473 Gonadal dysfunction, menopausal 



CG - Long-Acting Reversible Contraceptives LARC 

CG - Long-Acting Reversible Contraceptives LARC, Issue #1012  Page 2 
 

Code Code Description Line Placement 

management 

11981 Insertion, non-biodegradable drug 
delivery implant 

6 Reproductive services 
191 Cushing's syndrome; 
hyperaldosteronism, other corticoadrenal 
overactivity, medulloadrenal hyperfunction   

11982 Removal, non-biodegradable drug 
delivery implant 

6, 191, 290, 428  

11983 Removal with reinsertion, non-
biodegradable drug delivery implant 

6,191,428 

 
 
Additional policy framework 
CMS letter to states, 2016 

 Letter provides guidance on family planning services provided under both fee-
for-service and managed care delivery systems; clarifies the purpose of the 
family planning visit; offers strategies to reduce barriers to receiving family 
planning services and supplies; and suggests ways to increase access to 
contraceptive methods. 

 “CMS is committed to assuring that all Medicaid beneficiaries have access to and 
receive vital family planning services and supplies without limitations on their 
choice of provider or their choice of contraception method.” 

 
CMS Informational Bulletin, 2016 [Appendix F, page 41 of CG] 

A. State Medicaid Payment Strategies to Optimize LARC Utilization 
 

1. Provide timely, patient centered comprehensive coverage for the provision of 
contraceptive services (e.g., contraception counseling; insertion, removal, 
replacement, or reinsertion of LARC or other contraceptive devices) for women 
of child-bearing age.  
2. Raising payment rates to providers for LARC or other contraceptive devices in 
order to ensure that providers offer the full range of contraceptive methods.  
3. Reimbursing for immediate postpartum insertion of LARC by unbundling 
payment for LARC from other labor and delivery services.  
4. Removing logistical barriers for supply management of LARC devices (e.g., 
addressing supply chain, acquisition, stocking cost and disposal cost issues).  
5. Removing administrative barriers for provision of LARC (e.g., allowing for 
billing office visits and LARC procedures on the same day; removing 
preauthorization requirements).  
 

B. State specific strategies listed on pages 4-16 
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HERC letter to Medical Directors 
See attached 
 
HERC STAFF RECOMMENDATIONS:  

1) Add a guideline note: 
 
 GUIDELINE NOTE XXX LONG-ACTING REVERSIBLE CONTRACEPTIVE (LARC)  

PLACEMENT 
 Line 6 

Long-acting reversible contraceptives (implant or intrauterine device) are 
included on Line 6 in all settings, including (but not limited to) immediately 
postpartum and postabortion. 

 
The development of this guideline note was informed by a HERC coverage 
guidance. See http://www.oregon.gov/oha/herc/Pages/blog-long-acting-
reversible-contraceptives.aspx. 

 
 

http://www.oregon.gov/oha/herc/Pages/blog-long-acting-reversible-contraceptives.aspx
http://www.oregon.gov/oha/herc/Pages/blog-long-acting-reversible-contraceptives.aspx
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Public Comments  
 

ID/# Comment Disposition 

A1 I am writing in support of the measure to cover long-acting reversible contraceptive 

placement in the immediate postpartum period. There is substantial and consistent 

evidence that immediate postpartum placement is safe in appropriately selected 

candidates and reduces the rate of unintended pregnancies. 

Thank you for your comments. 

A2 As an obstetrician providing care to underserved populations in Oregon, I see first-

hand the consequences of not providing this essential service to those who need it 

most. Unintended pregnancies can occur as early as 3-4 weeks postpartum, long 

before most women present for their postpartum clinic visit. These short-interval 

Thank you for your comments. Information on the risks of 

short interpregnancy intervals has been added to the 

Background section of the Coverage Guidance. 
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ID/# Comment Disposition 

pregnancies have been associated with an increased risk of preterm birth and small 

for gestational age infants, as well as other important maternal and perinatal 

complications. 

Thank you for your consideration and I am encouraged that this important topic is at 

the top of the priority list. 

 

 

B1 I am writing in support of Medicaid payment and supply for immediate postpartum 

LARC (long acting reversible contraception). As an OB hospitalist who has practiced in 

3 states over 20 years, this is one of the biggest ways I have seen that we can support 

busy women to have control over their reproductive lives and prevent unintended 

pregnancy. We have had great patient satisfaction providing this service at Kaiser 

Northwest via grant but making it available to all women at all institutions 

consistently can continue our lowering teen pregnancy and unintended pregnancy 

rates. Please do women the service they deserve and support this coverage 

Thank you for your comments. 

C1 I would like to add my name in support of covering LARC (Nexplanon, IUD's) for 

immediate postpartum insertion. This is an important and valuable tool for 

contraception for many women. 

Thank you for your comments. 

D1 I would like to offer my strong support for providing immediate postpartum 

contraception with LARCs in the hospital. I could provide countless examples of when 

this would have benefited my patients. Most recently I delivered a baby for a 17 year 

old woman, her second. She suffered severe anemia during her pregnancies and had 

the anticipated social and economic struggles associated with two teen pregnancies. 

She did not return to the clinic for a LARC following her first pregnancy as is so often 

the problem. Following her second delivery I walked her over to the clinic to place her 

Nexplanon following her discharge from the hospital. The reality is that many women 

Thank you for your comments. 
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will intend to follow up to receive contraception but the barriers of time, money, 

transportation, childcare, etc. prohibit them from doing so. 

Of course from an economic standpoint it seems only to benefit Medicaid to cover 

this and save the cost of insuring an unintended pregnancy, both for the pregnancy 

mother and the child she will give birth too. 

In an issue that so clearly and directly effects the lives of women, their children, 

society and the cost of healthcare it is hard to imagine why this would not be enacted. 

E1 I am a practicing OBGYN in Portland Oregon. Our practice philosophy is committed to 

providing women's services to all women. I strongly support the use of LARC in the 

immediate postpartum period in appropriate cases. I believe it is a valuable option to 

have available. I support your efforts to develop a work around to overcome the 

current financial barrier.  

Thank you for your comments. 

F1 Please approve Medicaid coverage of immediate postpartum placement of IUDs and 

Nexplanon’s (LARC). While our organization is committed to ensuring access to timely 

and effective contraception for all of our patients, there are some patients who, 

because of their social determinants of health, fail to access contraception when 

access is confined to office based care. For a subset of patients, immediate 

postpartum LARC access is critical to their long term health and well being and to their 

newborn, by preventing early and unplanned pregnancies. Medicaid billing practices 

have not allowed hospitals to bill for the device outside of the global fee for a 

delivery, and the devices are very expensive. Eighteen states have figured out an 

admin work around with their Medicaid offices to allow for billing of the device 

outside of the global fee. I encourage Oregon to move toward this. 

Thank you for your comments. 

G1 Unintended pregnancy has direct and indirect costs for families and communities and 

occurs disproportionately in poor women with limited resources and minimal access 

to health care.1,2 Altering Medicaid policy to allow for reimbursement of postpartum 

HERC agrees that extending immediate LARC coverage to the 

CAWEM population is an important point; however, it is 

beyond the scope of this coverage guidance. We have passed 
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intrauterine devices and implants (LARC) is an important strategy to improve the 

health and well-being of some of the most vulnerable residents of our state. The 

evidence on the safety and effectiveness of this strategy are clear: the OHSU Section 

of Family Planning strongly endorses the Health Evidence Review’s Commission 

recommendation to prioritize coverage of LARC devices immediately postpartum. 

We have been providing immediate postpartum LARC as an option for women at 

OHSU since 2008 through a small grant that covers the costs of the devices. Only 

women with incomes less than 300% of the federal poverty level and who have a high 

risk of loss to follow-up are eligible. This service is valued and appreciated by the 

women who qualify.  

As physicians and researchers specializing in family planning services, we want to 

bring the voices of the women we care for to this conversation, to underscore the 

critical importance of passing and implementing this policy change swiftly. There is a 

large body of evidence demonstrating that the choice of immediate postpartum LARC 

improves health and saves public dollars, however this evidence has not been 

sufficient to change policy to date. An administrative barrier, prohibiting 

reimbursement for LARC outside of the global fee for obstetrics has prevented 

thousands of women from accessing this service. Our failure to act has very real 

consequences and costs for women and their families. 

Many of our patients are new immigrants, fleeing violence and seeking a new life for 

their family. Some of them are battling drug addiction. We see women who are 

incarcerated and pregnant. Quite a few are embarking on motherhood while still 

children themselves. All of the women we see are struggling in difficult circumstances. 

The lack of access to immediate postpartum LARC has led to unintended pregnancies 

and contributed to perpetuating the cycle of poverty and disparity. We need to 

change this now. 

along your comment to others in OHA who would best be able 

to analyze policy options for potential consideration by OHA 

leadership. As additional state funding may be needed to 

provide this coverage outside of current programs, even if the 

service is expected to be cost saving over time, legislative 

action could be required. 
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We fully support the HERC’s recommendation to prioritize Medicaid reimbursement 

of immediate postpartum LARC. We strongly recommend that this service be provided 

for women in both the Oregon Health Plan and the Citizen/Alien Waived Emergent 

Medical (CAWEM) care populations. Restricting this service to only the OHP 

population would be a mistake. Research shows that extending postpartum 

contraception to the CAWEM population would improve health and save state funds 

(nearly 3$ for every dollar spent).3,4 

We are available to help assist the state with training and implementation of this 

policy. 

H1 I hope you will approve coverage of long acting BC for patient’s after delivery. This is 

the best time to assure that a women can plan her next pregnancy and avoid an 

unplanned pregnancy or abortion. The cost certainly is minimal compared to the cost 

of the care for the next pregnancy and delivery.  

Of course funds are limited but if we spend $200 and save $3,000 it seems that long 

term this will not be an added expense but instead a bottom line savings. Not to 

mention the human cost of unplanned pregnancies in low income uninsured families. 

Thank you for your comments. 

I1 I am a nurse-midwife working at Virginia Garcia Memorial Health Center. As you 

know, we work throughout Washington and Yamhill Counties with a lot of women 

that are underserved and have multiple barriers. Many of these barriers make it 

impossible for women to have access to long acting reversible contraception (LARCs). 

LARCs are well studied for its safety and effectiveness. The women we serve have high 

incidence of unplanned pregnancies - and every unplanned pregnancy has an effect 

on their family’s future. Having available IUDs that we could place immediately 

postpartum for women that we know may not return for care after their delivery will 

end up saving the state money and provide these women some control over when 

they get pregnant. Many of our women do not qualify for any kind of coverage when 

Thank you for your comments. 
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they are not pregnant, so access to prescriptions and paying for appointments 

becomes a barrier and a choice between the groceries for their families vs their 

contraception. Please take into consideration the financial effects on the State of 

Oregon, who will not have to pay for the care of women undergoing a pregnancy that 

they never intended to carry, as well as the effect on the lives of these women and 

families that may have a better chance at getting ahead and more stability. 

J1 I wholeheartedly support any type of birth control for any women who desires it at 

any time (as long as it is not medically contraindicated). Please, please support 

everyone for any and all birth control. 

Thank you for your comments. 

K1 I believe it is a great idea that you guys are currently considering providing coverage 

for IUDs and Nexplanons in the immediate postpartum period and that it would 

include patients that only qualify for CAWEM. This is great there is a huge quantity of 

people that cannot afford to pay to have these services. 

See G1. 

L1 I am a family medicine physician with obstetrics. I would love to see IUD and 

Nexplanon available for my CAWEM patients. It would limit unexpected, unintended 

pregnancies. 

See G1. 

M1 The Oregon Academy of Family Physicians represents 1400 family physicians in 

Oregon. This is an important issue for women’s health and we strongly support the 

HERC recommended coverage guideline about the timing of LARC contraception. In 

addition to support from the OAFP, our national organization, the American Academy 

of Family Physicians recommends LARC as the first-line method of contraception and 

advises that it should be available postpartum, prior to hospital discharge. The AAFP 

policy can be found here, http://www.aafp.org/about/policies/all/family-

planning.html. 

Thank you for your comments. The American Academy of 

Family Physicians recommendations on LARC have been added 

to the Guidelines section of the Coverage Guidance. 

N1 Unintended pregnancy has direct and indirect costs for families and communities and 

occurs disproportionately in poor women with limited resources and minimal access 

See G1. 

http://www.aafp.org/about/policies/all/family-planning.html
http://www.aafp.org/about/policies/all/family-planning.html
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to health care.1,2 Altering Medicaid policy to allow for reimbursement of postpartum 

intrauterine devices and implants (LARC) is an important strategy to improve the 

health and well-being of some of the most impacted residents of our state. The 

evidence on the safety and effectiveness of this strategy are clear: The Oregon 

Foundation for Reproductive Health supports the prioritization of coverage of LARC 

devices immediately postpartum. 

As advocates for increased access to preventive reproductive health services, we want 

to emphasize the importance of passing and implementing this policy change swiftly. 

There is an increasingly large body of evidence demonstrating that the choice of 

immediate postpartum LARC improves health for our communities and saves public 

dollars. An administrative barrier, prohibiting reimbursement for LARC outside of the 

global fee for obstetrics has prevented thousands of women from accessing this 

service. This is unacceptable when a solution is so apparent. 

We hear from providers and health care center staff across the state who are 

frustrated about this policy and feel they are not able to give the best care to their 

patients who are in-need because of the barrier it presents. When providers have to 

make health care decisions based on cost instead of what is in the best-interest for 

their patient, it is an injustice. We hear of missed opportunities because women are 

not able to make it back for a postpartum or post-abortion visit, risking an unwanted 

or mistimed pregnancy because of the lack of access to contraception coverage. 

Reducing barriers women face due to cost and access is a key step in expanding LARC 

uptake as an effective form of pregnancy prevention. Securing the ability for health 

care centers to provide LARC’s in the immediate postpartum or post-abortion time 

period can expand access and prevent loss to follow ‐up. 

We fully support the HERC’s recommendation to prioritize Medicaid reimbursement 

of immediate postpartum LARC. The solutions outlined in the guidance document 

regarding addressing not only administrative barriers to payment but also the cost of 
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the devices for health center are critical. We strongly recommend that this service be 

provided for women in both the Oregon Health Plan and the Citizen/Alien Waived 

Emergent Medical (CAWEM) care populations. Restricting this service to only the OHP 

population would be a mistake and would only add to the inequalities in our state. 

Research shows that extending postpartum contraception to the CAWEM population 

would improve health and save state funds.3,4 Any other decision is irresponsible to 

the health of our communities and costly to taxpayers. 

O1 As leaders of the Oregon Perinatal Collaborative, we are committed to improving 

maternal and neonatal outcomes for women through adoption of evidence based 

practices. Offering women the choice of highly effective, reversible contraception 

prior to hospital discharge is an important strategy to optimize health outcomes for 

women and their families. We strongly endorse the recommendation made by the 

Health Evidence Review Commission for Medicaid coverage of long acting reversible 

contraception (LARC) regardless of timing of placement. 

As reflected in the HERC’s evidence summary, excellent clinical data supports the 

safety, efficacy and acceptability of this practice. We would also like to note that 

postpartum contraception has been shown to be an effective strategy in reducing 

preterm birth, an intractable public health problem with long term consequences and 

costs.1 

There are few public health interventions that have the opportunity to improve health 

outcomes, reduce social inequities, and save public funds. Offering women the choice 

of postpartum LARC prior to discharge has this potential, and we would support its 

swift and state wide implementation. We would advocate for inclusion of this benefit 

for all women in Oregon’s Medicaid program, regardless of citizenship status. Previous 

research has demonstrated the health benefits and cost savings for the state of 

expanding access to postpartum contraception for women in both CAWEM 

(Citizen/Alien Waived Emergent Medical) and Standard Medicaid (Oregon Health 

See G1. 
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Plan).2,3 A 2010 study demonstrated that the state of Oregon would save $2.94 for 

every dollar spent on a postpartum LARC program.3 

As leaders in women’s health, we recognize the importance of this proposed coverage 

change for improving the health of Oregon women and their families. We are 

available to support the state in implementing the practice as needed. 

P1 As a career clinician with over 17 years of experience in caring for the underserved, I 

fully support coverage for long acting birth control in the postpartum period. 

Thank you for your comments.  

Q1 I am writing to comment upon the Timing of Long-Acting Reversible Contraceptive 

Placement Draft Coverage Guidance, posted for public comment until 7/8/2016. 

I strongly support this measure. As has been reviewed in the Guidance document, 

provision of long-acting reversible contraception to patients provides substantial cost 

savings to the system over the long run, and substantial benefits to women's health in 

planning when and if to have children. I agree with the analyses and conclusions 

under Balance of benefits and harms, Resource Allocation, Values and Preferences, 

Other Considerations, and Rationale. Provision of access to immediate postpartum 

and post-abortion LARC's across a broad swath of patient populations, including those 

patients utilizing CAWEM, will hugely benefit the healthcare system and improve 

population health. 

I am a Registered Nurse, and a recent graduate of Oregon Health & Sciences 

University with my Master of Nursing in Nurse-Midwifery. I am employed as an RN at 

Virginia Garcia Memorial Health Center in Hillsboro, Oregon; and additionally am a 

member of the professional organization American College of Nurse-Midwives 

(ACNM). Please do not hesitate to contact me with any questions regarding this 

Comment email. 

See G1. 

R1 I fully support this effort to provide LARC in the postpartum period. Thank you for your comments.  
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S1 I am writing with regard to the Timing of Long-Acting Reversible Contraceptive (LARC) 

Placement Draft Coverage Guidance. I wholly support any motion to make LARC more 

available to communities with barriers. Unwanted pregnancy among women in these 

communities has enormous consequences for the public system. Moreover, the 

economic and social consequences on these women, their families, and their 

prospects for better lives are disproportionately huge. As a family nurse practitioner 

working daily with immigrant and other impoverished families in Yamhill and 

Washington Counties, I hope that we can make Nexplanon and intrauterine devices 

more widely available to all, for the benefit of all. 

Thank you for your comments.  

T1 I understand that immediate postpartum LARC use is under discussion. As a practicing 

OBGYN for nearly 30 years I very strongly support this practice. 

Many women and men contracept successfully. But, many do not, and contraceptives 

do fail. Nothing is more heartbreaking and difficult than facing the choices 

surrounding unintended pregnancy. Relationships, educational plans, career plans and 

more fall victim to these events. The efficacy and safety of immediate postpartum 

contraception are well understood. This practice can literally save lives as well as 

futures. The ultimate victims here are the children born not fully wanted, or aborted -- 

but this can be prevented.  

Cost effectiveness is another virtue of this practice. The resources spent on 

unintended pregnancy are enormous, whereas effective contraceptive use including 

immediate postpartum LARC is relatively inexpensive. 

Please support this practice financially for our patients. 

Thank you for your comments.  

U1 I am writing to comment in support of "Timing of Long-Acting Reversible 

Contraceptive Placement Draft Coverage Guidance." I am a Certified Nurse-Midwife at 

a practice affiliated with Providence St. Vincent Medical Center. I care for many 

patients who are pregnant and receive services through CAWEM, and have seen 

See G1. 
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firsthand the difficulty they often face in obtaining contraception postpartum due to 

lack of coverage. LARCs are extremely effective and safe methods of contraception, 

including in the immediate postpartum period, and are methods that women report 

being very satisfied with. The OHP population, but especially the CAWEM population, 

is already underserved and faces many challenges. Many of the CAWEM patients that 

I serve are recent immigrants who are fleeing violence and seeking a better life for 

their families. Family planning is a vital aspect of this as women strive to provide for 

their children and work out of poverty. Extending contraception to the CAWEM 

population, in addition to the OHP population, would improve health and outcomes 

for women and their families, and would save state funds. 

V1 Health Share of Oregon is writing in support of the Health Evidence Review 

Commission’s June 16, 2016 draft coverage guidance for Timing of Long-Acting 

Reversible Contraceptive Placement. 

Health Share is the state’s largest coordinated care organization (CCO), providing 

Oregon Health Plan (OHP) coverage to approximately 240,000 Oregonians in 

Clackamas, Multnomah, and Washington counties. I am trained as a physician with a 

specialty in Family Medicine and serve as Associate Medical Director for Health Share. 

I have a deep background in maternal and child health (details below). 

Health Share supports this coverage guidance for three reasons: 

1. Immediate postpartum placement of LARCs is an evidence-based practice to 

improve rates of effective contraception use among women who do not desire 

pregnancy 

2. Immediate postpartum placement of LARCs would help OHP members access the 

most effective forms of contraception in a way that is convenient to them, 

without the barriers that many women face in the postpartum period (e.g., 

difficulty with transportation and child care; difficulty scheduling and keeping 

appointments) 

Thank you for your comments.  
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3. Immediate postpartum placement of LARCs will contribute to reducing 

unintended pregnancies, which take a significant toll on the lives and health of 

our members 

We have a number of clinicians in our service area who are eager to offer this service 

to their patients, and many members are interested in availing themselves of this 

opportunity. Ensuring OHP coverage for immediate postpartum placement of LARCs 

will facilitate our efforts to get the right care to the right people at the right time. We 

feel confident that this policy change will contribute in a positive way to the health 

and wellbeing of our population, and we appreciate the efforts that the Oregon 

Health Authority has made to bring this issue to light. 

W1 As the residents of Oregon’s only training program in Obstetrics and Gynecology, we 

are often first line providers for obstetric safety-net patients across the state. We 

provide prenatal, intrapartum, and postpartum care to underserved women at several 

hospitals across the Portland metropolitan area. We see firsthand the difficulties 

women have with unplanned pregnancies and encounter many patients for whom 

another pregnancy would be medically, psychologically, or economically disastrous. 

We, the Obstetrics and Gynecology residents at Oregon Health & Science University, 

strongly endorse the recommendation made by the Health Evidence Review 

Commission for Medicaid coverage of long-acting reversible contraception (LARC) 

regardless of timing of placement. 

Unintended pregnancy comes with costs to both families and communities, and 

disproportionately affects poor women with limited resources and access to medical 

care.1,2 These women are also those who are least likely to be able to afford the time 

away from work or family, childcare expenses, and transportation to make it to a 

postpartum or family planning visit to receive highly effective contraception. At OHSU 

we are able to provide immediate postpartum LARC through a small grant. However, 

current insurance reimbursement policies prohibit this practice at other hospitals in 

See G1.  
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our state. The immediate postpartum period is the ideal opportunity to facilitate 

contraceptive access for women. 

We have all seen what a difference it can make in a woman’s life to have the peace of 

mind of knowing that she has a long-acting contraceptive method prior to leaving the 

hospital, and to know that she can focus on her new baby and current family without 

worrying about the possibility of another pregnancy before she is ready. Many of the 

patients in our resident clinic community are battling substance abuse or severe 

mental health issues, and the ability to prevent future pregnancy is paramount in 

ensuring their ability to take care of themselves and continue to parent their current 

children. This coverage is also of utmost importance to our immigrant and refugee 

populations who are often struggling to get a foothold in this country, and for this 

reason we advocate that this coverage be extended not only to our Oregon Health 

Plan population but to the Citizen/Alien Waived Emergent Medical (CAWEM) 

population as well. 

As reflected in the HERC’s evidence summary, there is excellent clinical data to 

support the safety, efficacy, and acceptability of immediate postpartum LARC. 

Research has also demonstrated this policy to be cost effective to the state.3,4 

Prioritizing Medicaid reimbursement of immediate postpartum LARC is sound fiscal 

policy, appropriate medical care, and the ethical thing to do for the women and 

families of Oregon. 

As current trainees and future Obstetricians and Gynecologists to the women of 

Oregon, we are proud to live in a state with an excellent track record on women’s 

health, and we hope that this legacy continues with the implementation of this policy.  

X1 All Oregonians, regardless of economic status, have the right to determine if and 

when they wish to become pregnant. Because an unintended pregnancy can have 

dramatic financial consequences for a woman, her family, and her community, and 

See G1 regarding ensuring access to women covered under 

the CAWEM program. 
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because LARC methods are the most medically- and cost-effective contraceptive 

methods on the market,1 it makes basic economic sense for all women and families to 

have ready and affordable access to LARC. However, to ensure all Oregonians are able 

to exercise complete reproductive autonomy, it is additionally imperative that all 

individuals using LARC methods have coverage for the cost of LARC removal. Planned 

Parenthood Advocates of Oregon (PPAO) therefore urges HERC to: 

 Recommend coverage for immediate postpartum and postabortion placement of 

LARC (subdermal implant or intrauterine device) for all persons, including those 

covered by the Oregon Health Plan, Citizen/Alien Waived Emergent Medical, 

other publically funded plans, and commercial plans 

 Define LARC coverage to include device removal at any time for any reason, and 

to specify that public plan eligibility at time of insertion determine coverage for 

removal 

As illustrated in the coverage guidance, a growing body of research makes evident the 

benefits, safety, and efficacy of postpartum and postabortion LARC use. Women 

offered immediate postpartum/postabortion LARC insertions are significantly more 

likely to receive and continue using the device than those who must schedule an 

additional visit for the procedure.2 Conversely, women not offered immediate 

postpartum/postabortion insertions often fail to return for their LARC visit, especially 

when transportation, work schedules, and/or childcare present obstacles to doing so. 

Others become pregnant in the interim. HERC’s guidance to Medicaid plans to 

reimburse providers for postpartum and postabortion LARC insertion remedies this 

barrier for some of Oregon’s most vulnerable populations, including young women, 

poor women, women of color, and immigrant women. In that vein, we strongly 

recommend that these services be provided to women covered by the Oregon Health 

Plan as well as those with Citizen/Alien Waived Emergent Medical (CAWEM) coverage. 

Securing coverage for those covered by CAWEM would improve the health of 

Discussion of coverage for LARC removal has been added to 

the Contextual Questions Section (under Barriers and 

Solutions) in the Coverage Guidance. HERC recognizes that 

coverage of LARC removal for women who are uninsured or 

have limited benefits that don’t include this service is an 

important issue. Your comment has been passed along to 

others in OHA who would best be able to analyze policy 

options for potential consideration by OHA leadership. As 

additional state funding may be needed to provide this 

coverage outside of current programs, even if the service is 

expected to be cost saving over time, legislative action could 

be required. 
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Oregonians and save state dollars, while omitting coverage would perpetuate 

systemic inequity in our state. 

PPAO additionally calls upon HERC to include coverage of LARC removal in its 

guidance. In a nationally representative study of women who had ever used a LARC, 

28% of respondents reported discontinuation due to dissatisfaction.3 Others request 

removal in order to become pregnant. We cannot overlook the health needs of those 

women who request removal for a host of reasons, including pain, irregular bleeding, 

and mood changes,4 nor should we establish systematic barriers that inhibit a woman 

from planning her pregnancy. Covering insertion but not removal would undeniably 

inhibit the reproductive autonomy of women who are eligible for publically funded 

pregnancy-related healthcare, but subsequently lose coverage following delivery or 

abortion. 

X2 Given our country’s painful history of reproductive coercion, it is exceptionally 

important to consider the potential repercussions of a publically funded policy which 

covers insertion of LARC but omits a requirement to cover removal of the device.5 

While women of lower socioeconomic status exhibit similar levels of LARC 

discontinuation due to dissatisfaction as their counterparts, more data is needed to 

determine the nuanced trends in LARC discontinuation across populations.3 

Researchers at the Guttmacher institute have cautioned policymakers to question the 

motivation behind continued LARC use, arguing that, while many women continue 

using LARC because they are satisfied with the method, others may experience 

“pressure from, or barriers within, the medical establishment to avoid removal, 

including the denial of removal coverage under state Medicaid law.”3 It is therefore 

imperative that all women receive comprehensive, unbiased contraceptive counseling 

on the full range of contraceptive methods at initiation, and that a woman’s reason 

for requesting LARC removal plays no factor in the care or coverage she receives. 

A statement regarding the importance of free and informed 

decisions about contraception has been added to the Other 

Considerations section of the GRADE-Informed Framework. 
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PPAO makes these recommendations because we are committed to ensuring that 

every woman has the right to the reproductive healthcare that she chooses—a 

mission in line with Oregon health policy as enacted by the legislature and as verified 

by the electorate. To ensure that all women have unfettered reproductive autonomy 

to utilize the contraceptive method of their choice, PPAO urges HERC to prioritize 

postpartum and postabortion coverage for the full cycle of contraceptive use, which 

includes comprehensive contraceptive counseling, contraceptive dispensing or 

insertion, and contraceptive method removal when applicable. Doing so will improve 

individual health outcomes, reduce mid- and long-term healthcare costs, and advance 

public health. 

Y1 We are pleased to offer the following comments in response to the Health Evidence 

Review Commission’s (HERC) coverage guidance for timing of long‐acting reversible 

contraceptive (LARC) placement on behalf of Legal Voice. Legal Voice is a regional 

non-profit public interest law organization that works to advance the legal rights of all 

women through policy advocacy, legislative advocacy, and legal rights education. 

Since its founding in 1978 as the Northwest Women’s Law Center, Legal Voice has 

been a leading regional expert on gender justice in healthcare access. 

Legal Voice supports the HERC’s recommendation that the Oregon Health Plan (OHP) 

extend coverage for LARC placement. Pregnancy prevention is an important element 

in ensuring the physical and emotional health of women and families. Low-income 

women and those with limited access to health care in particular are 

disproportionately affected by lack of access to reproductive health care.1 Providing 

coverage for immediate post-birth and post-abortion LARC placement will help close 

this gap and enhance low income women’s reproductive freedom. 

Thank you for your comments. 

Y2 In order to ensure that LARC coverage is complete, and that LARCs are placed only 

with authentic informed consent, Legal Voice offers the following recommendations. 

The HERC agrees with the commenter that informed consent 

should be required before placement of LARC (see comment 

X2). Discussions regarding the type and timing of postpartum 
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Coverage for Immediate Placement of LARCs Requires Meaningful and Informed 

Consent 

Informed consent, as described by the American College of Obstetricians and 

Gynecologists (ACOG), is an ongoing, collaborative process between patients and 

healthcare providers in order to best meet the patients’ needs and goals.2 Particularly 

because of increased patient vulnerability at the time of a birth or abortion, it is 

essential that women are provided information about the range of contraceptive 

options available to them, that patients are able to communicate their own goals for 

contraceptive use, and that health care staff provide information about options that 

are aligned with these goals. 

While medical professionals often assume that pregnancy prevention efficacy is the 

most important feature for patients when they are selecting a method of 

contraception, an individual patient is likely to have a unique variety of goals and 

factors used to determine the best contraceptive option for herself.3 As one 

researcher has noted, “The field has witnessed a distinct shift from options-based 

counseling, in which a wide array of contraceptive methods are presented to potential 

contraceptives users, to directive and/or first-line counseling, in which one or two 

LARC methods are recommended over all others.”3 Thus, ensuring that patients are 

aware of all contraceptive options, benefits, and risks will result in patients who are 

more able to provide authentic and informed consent for any contraceptive choice 

they make. 

Of particular concern to Legal Voice is that all patients are provided with information 

about all contraceptive options and access to the method that they decide is best for 

their particular situation and values. There is an unfortunate history in this country of 

eugenicist and racist use of birth control and sterilization, including most recently, 

aggressive marketing of Norplant to low-income women and girls of color.3 For this 

reason, Legal Voice supports the HERC’s recommendation that providers discuss all 

contraception should occur prior to labor, particularly for 

LARC. Informed consent should be obtained and documented 

regardless of the type of contraception, and documentation 

about any decision to decline postpartum contraception 

should also be entered into the medical record. 
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options with their patients and applauds the enhanced convenience of consolidated 

appointments, but suggests that providers take extra care to ensure that patients 

have sufficient knowledge and time to make an informed decision regarding which 

contraceptive method they will use.4 Protection of patients’ ability to make decisions 

can be used in tandem with consolidated appointments to ensure that patients are 

able to exercise control over their reproductive health in a way that honors individual 

autonomy as much as is possible. 

Further, because of the importance of ensuring that patients have access to 

information about all family planning and pregnancy prevention options, with respect 

to the HERC’s recommendation to develop “LARC Champions,” or professionals 

trained to provide advocacy and support specifically for LARC usage, while Legal Voice 

supports patients and providers having access to information about LARC usage, 

advocacy for a particular form of contraceptive technology can sometimes erode 

patients’ ability to make the most informed choices for their needs. Developing 

stakeholders who can share knowledge and support about the variety of 

contraceptive choices, rather than LARCs exclusively, will improve providers’ and 

patients’ ability to choose and access and use the best contraceptive for patients’ 

individual circumstances. Ideally, not only healthcare professionals, but also 

community-based health advocacy groups made up of those who will utilize the 

services will be included in communications and training development around LARCs 

and other contraceptive options. A more inclusive and community-based approach 

will help to center patients’ needs and decision making in the contraception selection 

process. 



 

HERC Coverage Guidance – Timing Of Long-Acting Reversible Contraceptive (LARC) Placement 
Disposition of Public Comments 

 Center for Evidence-based Policy  

July 2016 
Page 20 

 

ID/# Comment Disposition 

Y3 Ensuring coverage of LARC removal 

The draft Coverage Guidance focuses on coverage of immediate postpartum and 

postabortion placement of insertion of LARCs, but does not address another 

important, related service for coverage: removal of LARCs. 

It is well-established that device removal is an important aspect of appropriate care 

associated with LARCs. The federal Affordable Care Act specifies that no-cost 

contraceptive care includes “clinical services, including patient education and 

counseling, needed for provision of the contraceptive method,” and “[s]ervices 

related to follow-up and management of side effects, counseling for continued 

adherence, and device removal.”5 Patients should be free to discontinue use, with or 

without a medical reason for doing so.6 

While patients may have access to LARC removal through other Oregon Health Plan 

programs or other insurance, such as CCare, it is not clear that if a patient accesses 

LARC insertion services immediately postpartum or postabortion, as this guidance 

suggests, that the same patient would still be covered for removal. We recommend 

that HERC consider and examine any potential barriers to LARC removal due to this 

type of coverage gap. If a woman is unable access LARC removal services, then in 

effect, her control over a full range of contraceptive options is limited. 

See response to comment X1 regarding ensuring access to 

LARC removal. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 
Centers for Medicare & Medicaid Services 
7500 Security Boulevard, Mail Stop S2-26-12 
Baltimore, Maryland   21244-1850 
 

SHO # 16-008 
 

Re: Medicaid Family Planning Services 
and Supplies 

June 14, 2016 
 
Dear State Health Official:  
 
The purpose of this letter is to clarify previous guidance on the delivery of family planning 
services and supplies to all Medicaid beneficiaries, as well as to highlight approaches states may 
take to ensure timely access to this benefit.  Specifically, this letter provides guidance on family 
planning services provided under both fee-for-service and managed care delivery systems; 
clarifies the purpose of the family planning visit; offers strategies to reduce barriers to receiving 
family planning services and supplies; and suggests ways to increase access to contraceptive 
methods.  The guidance in this letter is effective immediately.   
 
Background  
 
Under section 1905(a)(4)(C) of the Social Security Act (the Act), family planning services and 
supplies must be included in the standard Medicaid benefit package and in alternative benefit 
plans (ABPs).  The mandatory family planning benefit provides coverage for services and 
supplies to prevent or delay pregnancy and may include: education and counseling in the method 
of contraception desired or currently in use by the individual, a medical visit to change the 
method of contraception, and (at the state’s option) infertility treatment.  For expenditures for 
family planning services and supplies, states receive an enhanced Federal Financial Participation 
(FFP) of 90 percent. 
 
In addition, section 1902(a)(10)(G) of the Act, as amended by section 2303(a)(3) of the 
Affordable Care Act, added an optional family planning eligibility group.  While full benefit 
Medicaid eligible individuals receive a wide array of care under other Medicaid coverage 
categories, individuals in this optional eligibility group are covered only for family planning 
services and family planning related services.  Family planning related services are medical, 
diagnostic, and treatment services provided pursuant to a family planning visit that address an 
individual’s medical condition and may be provided for a variety of reasons including, but not 
limited to: treatment of medical conditions routinely diagnosed during a family planning visit, 
such as treatment for urinary tract infections or sexually transmitted infection; preventive 
services routinely provided during a family planning visit, such as the HPV vaccine; or treatment 
of a major medical complication resulting from a family planning visit.  Expenditures for family 
planning related services are matched at the states’ regular Federal Medical Assistance 
Percentage (FMAP).  The clarifications in this letter supplement all earlier guidance.   
 
The Centers for Medicare & Medicaid Services (CMS) issued a State Medicaid Directors letter 
on July 2, 2010 (SMDL #10-013), which provided guidance on the new optional family planning 
state plan eligibility group created by section 2303 of the Affordable Care Act. In a subsequent 
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letter issued on April 16, 2014 (SMDL #14-003), CMS provided additional clarification on 
coverage of family planning-related services provided to individuals eligible under the new 
optional family planning state plan group.   
 
Applying Family Planning Policy to Fee-for-Service and Managed Care 
 
In accordance with section 1902(a)(23)(B) of the Act, an individual has free choice of a family 
planning provider regardless of the state’s delivery system (i.e., fee-for-service or managed care) 
and cannot be required to obtain a referral prior to choosing a provider for family planning 
services.  In managed care, enrollees can select any qualified family planning provider from in- 
network or out-of-network without referral.  
 
In addition to a beneficiary’s free choice of provider, beneficiaries are free to choose the method 
of family planning as provided for in 42 C.F.R. § 441.20.  States must provide that individuals 
are free from coercion or mental pressure and free to choose the method of family planning to be 
used.  States cannot have requirements that would place an undue burden, coercion, or mental 
pressure that would impinge on access to family planning services.   
 
While states and managed care plans have the ability to apply medical necessity or utilization 
control criteria for a beneficiary’s request for family planning services, such processes cannot 
interfere with a beneficiary’s freedom to choose the method of family planning or the services or 
counseling associated with choosing the method. For example, a state or managed care plan 
cannot require that a particular method be used first (e.g., step therapy) or have in place policies 
that restrict a change in method (which may involve removal of an implanted or inserted 
method). The only permissible prior authorization requirement would be the determination that 
the method is medically necessary and appropriate for the individual, using criteria that may 
include considerations such as severity of side effects, clinical effectiveness, differences in 
permanence and reversibility of contraceptives, and ability to adhere to the appropriate use of the 
item or service.  States and managed care plans should avoid practices that delay the provision of 
a preferred method or that impose medically inappropriate quantity limits, such as allowing only 
one long acting reversible contraceptive (LARC) insertion every five years, even when an earlier 
LARC was expelled or removed.  To the extent that states elect to employ utilization practices, 
they should pursue only those practices that ensure beneficiaries choice in family planning 
providers and method of contraception.   
 
Clarification of the Purpose of the Family Planning Visit  
 
CMS is clarifying that, when family planning services and supplies are delivered during a 
medical visit in which family planning and non-family planning services are furnished, 
expenditures for such family planning services and supplies are eligible for 90 percent FFP.  
Therefore, if an individual presents at a medical visit for any reason, such as an annual physical 
exam, and obtains a family planning service or supply for a family planning purpose during that 
visit, an expenditure for the family planning service or supply, if properly identified on the claim, 
is eligible for the 90 percent FFP.  The family planning purpose must be for the purpose of 
preventing or delaying pregnancy (or at the state’s option, for treating infertility).  In order for 
the state to claim the 90 percent FFP for that family planning service, states must ensure that 



Page 3 – State Health Official and State Medicaid Director 

3 
 

provider claims are appropriately documented to reflect the provision of family planning services 
and supplies.  
 
Assuring Access to Family Planning Services and Supplies 
 
Coverage of specific family planning services and supplies is one key to ensuring access to 
family planning for Medicaid beneficiaries.  However, family planning benefit requirements 
differ depending on whether a beneficiary has coverage under the traditional state plan benefit 
package or under an Alternative Benefit Plan (ABP.)1   In general, ABPs allow states flexibility 
in defining benefit packages that are different from the Medicaid state plan.  ABPs must include 
all Essential Health Benefits (EHBs).  Under the Preventive Services EHB category, coverage 
must include all U.S. Food and Drug Administration (FDA) approved methods of contraception 
prescribed for women by a health care practitioner.  ABPs must cover at least one form of 
contraception within each method approved by the FDA.  For a list of approved methods, see 
FDA Office of Women’s Health Birth Control Guide available at 
http://www.fda.gov/downloads/ForConsumers/ByAudience/ForWomen/FreePublications/UCM3
56451.pdf.    
 
For Medicaid beneficiaries whose coverage is governed by the state plan rather than the ABP’s, 
states may determine the specific services and supplies that will be covered as Medicaid family 
planning services and supplies so long as those services are sufficient in amount, duration, and 
scope to reasonably achieve the purpose of preventing or delaying pregnancy and permit 
beneficiary choice of the method of family planning.  Although it is not required, CMS 
recommends that states cover all FDA-identified contraceptive methods for beneficiaries, 
including both prescription and non-prescription methods.  Because not all forms of 
contraception are appropriate for all beneficiaries, in the absence of contraindications, patient 
choice and efficacy should be the principal factors used in choosing one method of contraception 
over another.  One pathway for states to accomplish this would be to align ABP and state plan 
coverage for these services.  
 
Under both ABP and state plan coverage, whether provided through a fee-for-service or a 
managed care delivery system, family planning services and supplies, including contraceptives 
and pharmaceuticals, must be provided without cost sharing pursuant to 42 C.F.R.  
§447.56(a)(2)(ii) and 42 C.F.R.  §438.108.  Additionally, existing timely claims payment 
provisions specified in 42 C.F.R.  §447.45 and §447.46 apply to claims for family planning 
services and supplies.  For managed care plans, these provisions apply to claims from in-network 
and out-of-network providers, unless a mutually agreed to alternative payment schedule is in 
place.  
 
Other confidentiality requirements protect individuals seeking family planning services.  State 
Medicaid programs and managed care plans are “covered entities” under the Health Insurance 
Portability and Accountability Act (HIPAA) Privacy Rule.  Under 45 C.F.R.  §164.522(b)(ii), the 

                                                 
1 States are required to provide Medicaid benefits through an ABP for the Medicaid expansion population.  The state 
has the option of providing benefits through an ABP for other populations, otherwise individuals receive traditional 
state plan benefits. 
 

http://www.fda.gov/downloads/ForConsumers/ByAudience/ForWomen/FreePublications/UCM356451.pdf
http://www.fda.gov/downloads/ForConsumers/ByAudience/ForWomen/FreePublications/UCM356451.pdf
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state Medicaid program and managed care plans must accommodate a beneficiary’s reasonable 
request to receive communications, including explanation of benefits, by alternative means or at 
an alternative location when the individual clearly states that disclosure could endanger the 
individual.  For example, a beneficiary may request that a plan communicate with her/him via 
cell phone instead of paper mail.  States and managed care plans are responsible for ensuring that 
beneficiaries are informed of this option. In addition, under 45 C.F.R. §164.522(b)(i), health care 
providers must accommodate an individual’s reasonable request for alternative means of 
communication in all circumstances.  All states and Medicaid managed care plans (and health 
care providers) should already be ensuring confidentiality as part of their compliance with the 
HIPAA Privacy Rule.   
 
Strategies for Improving Access to Long Acting Reversible Contraceptives (LARCs) 
 
LARCs, including IUDs and contraceptive implants, are an extremely effective form of 
contraception.  LARCs are administered by physicians and other providers who may administer 
them within their scope of practice.  LARCs may also be cost effective (and when expenditures 
are federally matched at the 90 percent rate, the costs to states are extremely low).  For Medicaid 
eligible individuals, reimbursement to providers for LARCs should be reasonable and must 
include not only the insertion and removal of the LARC, but also the LARC itself, even if the 
service and device are billed and paid separately.  CMS issued an informational bulletin on April 
8, 2016, highlighting emerging payment approaches that several state Medicaid agencies have 
used to optimize access to and use of LARCs.2  
 
States may cover LARCs through their pharmacy benefit.  Covering LARCs through the 
pharmacy benefit means that dispensing pharmacies bill the state for the LARCs and applicable 
dispensing fees, then deliver the LARCs to providers for insertion or administration.  The 
provider then bills the state for the furnished insertion or implantation service.  These steps may 
present barriers to access since this process requires the woman to see the provider twice: once to 
obtain the LARC prescription and then again for insertion or administration.   Another challenge 
is that, absent permissible state policies or prior manufacturer arrangements, providers may not 
return un-inserted or un-administered LARCs, resulting in waste and financial loss for the state.   
 
Issues have also arisen when states cover LARCs through the medical benefit.  In these states, 
providers can stock the array of LARCs and implant or administer the most appropriate one 
during the patient’s visit, which helps improve access by reducing the need for a second visit. It 
could also reduce the waste from unused LARCs.  High upfront costs required to maintain a 
stock of LARCs, however, may deter providers from implementing this approach, resulting in 
barriers to access due to a potential unwillingness of providers to furnish LARCs.   
 
CMS encourages states to explore and pursue the following models, some of which are already 
being used by states, to overcome administrative and logistical barriers to the provision of 
LARCs: 
 

                                                 
2 State Medicaid Payment Approaches to Improve Access to Long-Acting Reversible Contraception. April 8, 2016. 
https://medicaid.gov/federal-policy-guidance/downloads/CIB040816.pdf 
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First, states are encouraged to implement measures that facilitate immediate postpartum LARC 
insertion, when a woman chooses this option.  As a result of the global or bundled pregnancy and 
delivery payment arrangements, some states have established policies of not covering additional 
services provided immediately following delivery.  These policies have the effect of deterring 
providers from inserting LARCs immediately after delivery.  In addition, when multiple 
procedures are performed during a single hospital stay and submitted as a single inpatient claim, 
if those costs attributable to family planning services are separately identified, the state can 
receive federal matching funds at the 90 percent rate.  To the extent that there are shared costs 
between family planning services and other services, the state should develop a methodology for 
allocating these costs.  CMS strongly recommends that states establish payment policies that, 
when a woman chooses, permit and encourage insertion of LARCs immediately following a 
vaginal delivery or surgical procedure as a separately identified service that is eligible for the 90 
percent FFP.  CMS also recommends similar policies with respect to coverage of free standing 
birth center services, which are generally reimbursed at the state’s regular FMAP unless the free 
standing birth center provides family planning services.  These services would then be eligible 
for the 90 percent FFP. 
 
Another approach to ensure same-day access, to the extent permissible, is for publicly funded 
providers of family planning services who also serve Medicaid patients to pre-purchase and 
stock their inventories with LARC methods and bill Medicaid or the pertinent third-party payer 
for the LARC when it is used.  
 
Additionally, states are encouraged to direct pharmacies and providers to utilize programs 
already established by manufacturers that facilitate stocking providers with LARCs for medical 
benefit coverage, as well as those that facilitate the return of, and reimbursement by 
manufacturers to states for unused LARCs dispensed under the pharmacy benefit. Or states can 
seek to establish new arrangements with LARC manufacturers to increase Medicaid beneficiary 
access to their LARCs.  In one such arrangement piloted in a number of states, the LARC 
manufacturer proactively furnishes providers with its LARCs without upfront costs.  At a 
reasonable time post-implantation or administration, the manufacturer bills the provider for the 
cost of the LARC to ensure providers have had the time to be reimbursed by third party payers, 
including state Medicaid programs.  With this approach, providers can be stocked with a supply 
of LARCs without incurring upfront costs.  Providers’ funds which would otherwise be invested 
in inventory could be used in other ways to improve the range and quality of services provided.  
Beneficiaries would also receive LARCs in a more timely and efficient manner.  Lastly, 
providers may be able to focus more on the provision of healthcare and not the administrative 
duties related to stocking and being reimbursed for LARCs.  This approach is consistent with 
existing Medicaid policy, including the availability of manufacturer rebates on the drugs. 
 
CMS is also interested in exploring with states the use of section 1115(a) demonstration 
authority to make available administrative funding at the 90 percent federal matching (authorized 
by section 1903(a)(5) of the Social Security Act) for states to maintain an inventory of LARCs 
for providers who furnish covered medical assistance for eligible individuals.  The 90 percent 
federal matching is available for costs related to the state’s administration of family planning 
services and supplies.  CMS envisions that, under a section 1115(a) demonstration, the state 
would incur an administrative expense to purchase a stock for a Medicaid provider for use by 
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Medicaid beneficiaries.  Once the entire stock is used, the state Medicaid agency would re-stock 
the provider with the same number of LARCs.  To be a reasonable administrative cost, the stock 
would be expected to be used in the course of a period of time, such as a month, and would be 
replenished as a stock consisting of the same number of items.  To account for the costs, states 
would claim the cost of the stock as a family planning administrative cost, make the stock 
available without cost to providers, prohibit any further claim by the provider for the cost of 
LARCs taken from stock for Medicaid use (the provider would bill for insertion or removal of 
the LARC, but not for the LARC itself), and provide for replenishment of the stock when 
LARCs are used.  CMS will consider other state ideas like this, related to all types of family 
planning services, subject to the regular process for review, approval, and evaluation of section 
1115(a) demonstrations.   
 
Clarifying Policies Regarding Sterilization and Delivery 
 
Federal funds are available for sterilizations as a family planning service, including when the 
sterilization is provided immediately following delivery with the informed consent of the patient 
as an add-on procedure.  When provided with the informed consent of the patient, postpartum 
sterilization is an effective form of contraception that provides convenience for the woman, 
reduces costs, and reduces unplanned pregnancies.  All sterilization services require informed 
consent in accordance with 42 C.F.R., Part 441, Subpart F.  The Federally required consent form, 
without alteration, must be used and consent must be obtained at least 30 days before the 
sterilization, but not more than 180 days before the date of the sterilization.  The only exception 
is in the case of procedures performed post-premature delivery or following emergency 
abdominal surgery.  Under those exceptions, the informed consent must be given no less than 72 
hours prior to the sterilization and, in the case of premature delivery, the informed consent must 
have been given at least 30 days before the expected date of delivery.   
 
CMS encourages states to develop appropriate policies and procedures that eliminate barriers to 
requested postpartum sterilization while ensuring informed consent.  Providers should be 
encouraged to discuss postpartum sterilization with interested patients early in the course of 
treatment to ensure that the requirements for informed consent and for completion of the consent 
form are met pursuant to 42 C.F.R., Part 441, Subpart F, to avoid payment disallowances.  When 
a postpartum sterilization is performed that does not comply with the requirements for informed 
consent described in 42 C.F.R., Part 441, Subpart F, FFP is not available for costs related to the 
sterilization.   
 
CMS is committed to assuring that all Medicaid beneficiaries have access to and receive vital 
family planning services and supplies without limitations on their choice of provider or their 
choice of contraception method.  CMS hopes that states find the information and clarifications 
provided within this letter useful in administering the Medicaid family planning benefit.  If you 
have any questions regarding this information, please contact, Kirsten Jensen, Director, Division 
of Benefits and Coverage, at 410-786-8146. 
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      Sincerely,   
            /s/  
  
               Vikki Wachino   
            Director   
 
cc:  

National Association of Medicaid Directors  

National Academy for State Health Policy  

National Governors Association  

American Public Human Services Association  

Association of State Territorial Health Officials  

Council of State Governments  

National Conference of State Legislatures  

AcademyHealth 

 



 
 

 

 

 
OFFICE FOR OREGON HEALTH POLICY & RESEARCH 
Health Evidence Review Commission 

 

 Kate Brown, Governor 

500 Summer Street NE, E-65 
Salem, OR 97301 

Voice (503) 373-1985 
FAX (503) 378-5511 

 
 
November 3, 2016 
 
 
 
Dear Medical Directors: 
 
In developing our Coverage Guidance on Timing of Long-Acting Reversible Contraceptive (LARC) Placement, 
we have become aware that administrative issues, rather than coverage policy per se are discouraging the 
use of highly effective LARC devices (intrauterine devices and subdermal implants).  While placement of 
LARC devices is already covered for most plans, administrative issues are preventing patients from 
receiving these devices at the point when they are most likely to achieve the objective of preventing 
unintended pregnancy. The LARC devices are safe and effective, and are more cost-effective than any other 
contraceptive method. For example, one cost-effectiveness analysis found that over 2 years, placement of 
a postpartum IUD was associated with a savings of $282,540 per 1,000 women.  They cannot be effective 
or cost-saving, however, unless they are placed. 
 
In order for placement to occur, an appropriate device must be offered and placed at a time convenient to 
the woman desiring contraception, preferably when she is already receiving care for another condition.  
Best practices for timing of insertion include placement immediately following birth or abortion, as well as 
same-day placement in the outpatient setting. Currently, due to administrative barriers, women are often 
required to return for one or more visits in order to receive a LARC device. Many women do not return for 
follow up visits, including postpartum visits. Others may become pregnant before such a visit can occur. In 
order to offer immediate placement, providers must be confident that they and the facilities in which they 
work will be appropriately compensated for the devices and related care. We have heard reports of major 
hospital systems halting placement of these devices in the postpartum setting due to reimbursement 
issues and are aware of others that simply do not offer postpartum LARC placement unless funded through 
a grant for a very limited population. 
 
As you implement the changes related to this coverage guidance, we urge you to address the following 
administrative barriers, if they are present in your plans and provider networks.  

 Lack of reimbursement for the cost of these devices when provided after an in-hospital birth due 
to global DRG-based payment for delivery services 

 Lack of reimbursement to professionals and facilities for the service of placing these devices in the 
inpatient setting 

 Inadequate inventory of these devices to allow for their placement on a timely basis in all settings 
of care 

 Lack of health system support for the uptake of policies and procedures supporting the immediate 
placement of LARC. 

 Reimbursement rates to providers which are lower than the provider’s cost of the devices 

 Lack of providers able to perform postpartum placement of IUDs 



 

 

 

 For devices provided through a pharmacy benefit, lack of a mechanism for providers to recoup the 
cost of the device if a device assigned to a particular woman is not placed 

 Lack of provider reimbursement when LARC removal, replacement or re-insertion is required 

 Any prior authorization requirements, which can delay or block placement of these devices 

 Payer refusal to pay for two distinct services on the same day (e.g., a birth or the termination of 
pregnancy followed by LARC placement) 

 
We have attached an Informational Bulletin from the Center for Medicaid and CHIP Services which outlines 
these issues as well as options other states have implemented to resolve them. Appendix E of our coverage 
guidance contains some helpful resources for plans and providers wishing to remove barriers to LARC for 
their population. 
 
We hope that this information will help you as you work with your plan and contracted providers to ensure 
effective access to these important devices. 
 
Sincerely, 
 

Somnath Saha, MD, Chair, Health Evidence Review Commission 
 
Wiley Chan, MD, Chair, Evidence-based Guidelines Subcommittee 
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