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Other formats and languages

You can get this document in other languages, large print, braille or a format
you prefer for free. Contact us at HAl@odhsaha.oregon.gov or by phone at
971-673-1111 (voice/text). We accept all relay calls.

Introduction

Purpose Statement

The purpose of this toolkit is to provide recommendations to Oregon

health care facilities about strategies to prevent transmission of non-
reportable multidrug-resistant organisms (MDROs) during patient and
resident care. The toolkit recommendations provide general guidance and
are not meant to replace facility-level policy or procedure. Local
epidemiology as well as pertinent facility- or patient-level factors may affect
the likelihood of MDRO transmission, and these factors should be taken
into account when making decisions about transmission prevention
strategies. Regional and county epidemiologic data for targeted MDROs
are available through the Oregon MDRO Dashboard.

Methods

The first version of this toolkit was drafted by members of the Oregon
Drug-Resistant Organism and Coordinated Regional Epidemiology (DROP-
CRE) Network, Hospital Epidemiology Task Force in 2017. That iteration
prioritized a practical approach to methicillin-resistant Staphylococcus
aureus (MRSA) and vancomycin-resistant enterococci (VRE) infection
prevention and control and statewide definitions for Gram-negative
organisms. It was reviewed in the regional Oregon-Southwest Washington
Association for Professionals in Infection Control and

Epidemiology (OSWAPIC) chapter meetings in 2017-2018 and the Oregon
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Health Authority (OHA) Healthcare-Acquired Infection Advisory Committee
(HAIAC) in 2019.

This 2026 update removes Clostridioides difficile to refocus on MDROs and
merges general infection prevention recommendations in a single section.
Candidozyma auris has been added. Recommendations and regulations
unique to Oregon are highlighted while content redundant to other
sources has been replaced with links to the appropriate documents. This
updated version was reviewed and approved by members of the Statewide
Taskforce for Antimicrobial Resistance (STAR) (formerly DROP-CRE) in May
2026.

Oregon XDR definitions

Background

A central purpose of this document is to provide clarity to Oregon facilities
about which MDROs merit enhanced infection prevention measures (e.g.
contact precautions in addition to standard precautions in acute care
settings).

The Centers for Disease Control and Prevention (CDC) epidemiologic
definition of MDRO, “microorganisms that are resistant to one or more
classes of antimicrobial agents” (1) is too broad and inclusive, offering little
practical guidance on which organisms warrant heightened precautions.
When overused, contact precautions can have adverse effects such as
reduced provider contact, an increase in falls, pressure ulcers, anxiety and
depression. While there is professional consensus for some bacteria
regarding when they cross the MDRO threshold (e.qg. Staphylococcus
aureus, Enterococci), for other pathogens (e.q. Pseudomonas aeruginosa,
Acinetobacter spp.) health care facilities and infection prevention specialists
are left without national guidance on where to draw the line.

In 2011, CDC and European Centers for Disease Prevention and Control
(ECDCQ) introduced tiered resistance categories for Gram-negative
pathogens: multidrug-resistant (MDR), extensively drug-resistant (XDR),
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and pandrug-resistant (PDR). (2) These criteria are in common use today;
CDC continues to use them to define specific pathogens for the National
Healthcare Safety Network (NHSN) Antimicrobial Use and Resistance (AUR)
Module. (3) However, there is not widespread consensus on the utility of
these terms. MDR and XDR have been criticized for being overly complex
while having limited usefulness in clinical practice (4). More recently,
alternative definitions such as difficult-to-treat (DTR) have been proposed,
sparking both support and criticism. (4) (5) (6)

Oregon definitions

A task force of Oregon public health and medical professionals developed
the Oregon XDR definitions contained in this document to provide clear
and simplified definitions for Oregon facilities. These definitions are
modified from CDC/ECDC 2011 definitions and designed for practical use in
the context of clinical microbiology and laboratory antibiotic susceptibility
testing and Oregon reporting requirements.

Appearance in this toolkit

Recommendations unique to Oregon, including Oregon XDR definitions are
highlighted throughout this toolkit in shaded text boxes as in the example
below.

@g on XDR-Pseudomonas aeruginosa definition \

Pseudomonas aeruginosa testing non-susceptible to > 1 agent in at
least 3 of these 5 categories:

1. Aminoglycosides (gentamicin, tobramycin, amikacin)

2. Anti-pseudomonal penicillins (piperacillin-tazobactam)

3. Carbapenems (imipenem, meropenem)

4. Anit-pseudomonal cephalosporins (ceftazidime, cefepime)

\ 5. Anti-pseudomonal fluoroquinolones (ciprofloxacin, levofloxacin) /
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MDRO Risk Assessment

At present, there is no nationally accepted quantitative clinical prediction
screening calculator or algorithm to determine a patient'’s level of risk for
being colonized or infected with an MDRO. However, the following factors
should be considered when determining risk:

» Recent travel or health care exposures outside of Oregon: Many of the
Oregonians infected or colonized with highly drug-resistant organisms
have travelled to and often received health care in other regions of the
country or world where MDROs are endemic. One useful resource to help
determine risk of MRDO acquisition within the United States is the CDC
Antibiotic Resistance Portal which provides state-specific antibiotic
resistance data.

e History of past infection with an MDRO: Patients with prior infections
caused by MDROs can remain colonized with these organisms for
prolonged periods of time. When a patient is admitted with a presumed
or confirmed bacterial infection, it is prudent to ask the patient if they
have ever had a prior infection with an antibiotic-resistant organism.

e Chronic conditions that require frequent visits to health care facilities or
impair immunity: Patients with chronic conditions such as cancer or
kidney disease requiring dialysis, or residents of long-term health care
facilities, are at higher risk of MDROs.

e Chronic indwelling devices: Patients requiring devices such as central
venous catheters (CVCs), peripherally inserted central catheters (PICC),
ostomy tubes, and indwelling urinary catheters are at higher risk for
MDROs.

e Open wounds: Patients with open wounds are more vulnerable to
infection with MDROs. In long-term care settings, patients with wounds
should be pre-emptively placed on Enhanced Barrier Precautions. Burn
units in acute care settings are considered particularly high-risk settings
for MDRO outbreaks.
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GENERAL INFECTION PREVENTION
RECOMMENDATIONS

Transmission-based precautions

Broadly, we recommend transmission-based precautions (TBP) as
described in national guidelines published by CDC and expert guidance
documents published by the Society for Healthcare Epidemiology of
America (SHEA) and partners. (1; 7) These recommendations are described
in the section below.

Table 1: Summary of TBP recommendations for MDROs by setting

Setting Recommendation
Acute Care Hospitals Contact precautions
Long-term Care Enhanced barrier precautions with risk-based

implementation of contact precautions

Outpatient Standard precautions

Acute Care Hospitals

In alignment with CDC, we recommend standard precautions plus contact
precautions for MDROs including MRSA, VRE, and ESBLs. (1)

Optional de-implementation of contact precautions for some MDROs

There is ongoing debate regarding the benefit of contact precautions for
MRSA, VRE, ESBLs and CRPA (8) (9). Though not currently the
recommendation of this toolkit, some health care facilities throughout the
US have chosen to de-implement contact precautions for one or more of
these four types of MDROs (10). Decision-making should be informed by
local context. Before discontinuing contact precautions for these MDROs,
facilities should demonstrate consistently high performance in applying
horizontal infection control practices, perform a transmission risk
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assessment, and develop a plan to monitor for changes in target MDRO
rates. (7) Key horizontal infection prevention practices include:

e Hand hygiene

e Standard precautions

e Effective environmental cleaning and disinfection

e Personal protective equipment (PPE) adherence

e Central line-associated bloodstream infection (CLABSI), catheter-
associated urinary tract infection (CAUTI), and surgical site infection (SSI)
prevention

Duration of contact precautions for MDROs in acute care

Duration of transmission-based precautions for MDROs is not well defined
due to an absence of data and lack of national recommendations.

In 2018, SHEA highlighted this important gap for acute care facilities in an
expert guidance document. Coauthors note lacking the “quality of
evidence” required for a formal guideline. Pathogen-specific
recommendations for discontinuation of contact precautions rely on
complex testing algorithms and risk factor assessment. In 2019, Oregon
partners and the Hospital Epidemiology Task Force found this approach
overly complex and impractical for implementation. In the interest of
simplicity and ease of implementation, we suggest the following:

/Oregon recommendation for duration of contact precautions for \
MDROs in acute care settings
e For carbapenemase-producing organisms (CPOs), C. auris, and pan-
resistant organisms, maintain contact precautions indefinitely.
e For other MDROs (e.g. MRSA, VRE), maintain contact precautions 1 year
from last positive culture.

" J
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Long-Term Care Facilities

In nursing homes and other long-term care facilities (LTCF), Enhanced
Barrier Precautions (EBPs) are indicated for residents with a history of any
MDRO defined in this toolkit. (11) (12) EBPs are intended to be in place for
the duration of a resident’s stay in long-term care. Discharged residents
who are readmitted should remain on EBP. Newly admitted residents
should be assessed to identify prior history of MDRO infection or
colonization.

Residents with a history of MDRO infection or colonization should be
elevated to contact precautions if these factors are present:

e acute diarrhea
e sites of secretions or excretions that are unable to be covered or

contained
e current symptomatic infection with MDRO (as opposed to colonization

or resolved infection)
e behaviors that increase risk for MDRO transmission such as fecal

smearing or poor hand hygiene
Revert to EBP once these criteria no longer apply to a patient or resident.

For more information about Enhanced Barrier Precautions, see CDC's EBP
Guidance and Frequently Asked Questions webpages.

Outpatient and other settings

For all settings lower acuity than long-term care, standard precautions
should be used for all MDROs. This includes but is not limited to the
following settings:

e outpatient care (excluding emergency departments)
e outpatient surgery settings

e assisted living facilities

e independent living facilities
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e other congregate care settings with limited provided health care
services
e psychiatric care facilities when limited or no medical care is provided

To prevent transmission of all MDROs, ensure strict adherence to standard
precautions. Reinforce the following elements of standard precautions:

e Use of personal protective equipment (PPE) such as gowns and gloves
for any potential exposure to bodily fluids, non-intact skin, and
potentially contaminated environmental surfaces or equipment

e Excellent hand hygiene

e Proper cleaning of environment, surfaces, and medical equipment

Patient placement

Acute Care Hospitals

Patients with MDRO colonization or infection should be placed in private
rooms. Cohorting of patients (i.e., placing patients in the same room)
colonized with the same MDRO is acceptable when no private rooms are
available, as long as patients do not have other discordant MDROs or
conditions requiring different types of isolation precautions.

Long-term Care Facilities

Whenever possible, patients and residents with history of MDRO
colonization or infection should be placed in private rooms. When this is
not possible, transmission risk of MDROs can be reduced through careful
consideration and selection of roommates.

Choose roommates who either have a history of the same MDRO or meet
the following criteria:

e Do not have a wound or invasive device
e Do not have an active infection with a different MDRO
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e Are cognitively and behaviorally able to adhere to routine hand
hygiene practices and surface disinfection; or require total assistance
for activities of daily assistance

e Can contain their secretions and excretions

e Do not have significant immune-compromising conditions such as
cancer, diabetes, liver diseases, or kidney disease

Cleaning & disinfection products

Standard hospital grade cleaning & disinfecting agents are active against
most MDROs described in this toolkit. However, many common hospital
disinfectants are not effective against Candidozyma auris, including
guaternary ammonia compounds (QATs). As C. gurisincidence rises in the
United States, this presents a significant MDRO infection prevention risk.

Health care facilities make decisions about cleaning products based on a
variety of factors including availability, ease of use, safety, and costs.
Whenever feasible, the Oregon HAI Program recommends using cleaning
products effective against Candidozyma auris. See the Environmental
Protection Agency’s (EPA) List P for registered cleaning products. (13)

Visitors

MDRO acquisition risk for visitors to health care settings is unknown.
Similarly, the role of visitors in transmission of MDROs in health care
facilities is also unclear. In general, healthy visitors should be advised to
follow Standard Precautions when visiting patients. However, in some
circumstances, visitors may need to follow additional transmission-based
precautions. Visitors' use of additional precautions should be based on the
risk of harm to the visitor, depending on the virulence and route of
transmission of the pathogen in question, the vulnerability of the visitor to
infection, and the possibility that the visitor could play a role in
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transmission of the pathogen to other patients (e.qg., visiting multiple
patients, using common areas). To assist with decision-making about
infection control precautions for visitors, SHEA has published a SHEA Expert
Guidance Document. (14) We recommend adherence to the guidance
provided in this document. Major points in this document include:

e All visitors should perform hand hygiene prior to entering a patient
room and immediately after leaving the room
o Ensure sinks or alcohol-based hand sanitizer stations are easily
accessible to visitors
o Educate visitors on the importance of frequent hand hygiene
and proper techniques for performing hand hygiene

e Contact precautions for visitors (visitors wear gown and gloves before
entering patient room) should be considered in these situations:
o Visitors will be interacting with multiple patients with MDROs
o Visitors are themselves colonized or infected with an extensively
drug-resistant organism (e.g. CPO)
o For visitors of patients infected with enteric pathogens (C.
difficile, norovirus)

e Contact precautions are not recommended in most situations,
including:
o Routine visits to patients with MRSA and VRE where these
pathogens are endemic.
o For visitors with extended stay in a patient’s room including
overnight visitation.
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Infection prevention for animals in healthcare

Acute Care and Outpatient Settings

Animals may be present in health care facilities for a variety of reasons,
including working as a service animal, animal-assisted therapies, or
research animals. In addition, questions frequently arise related to
personal pet visitation. SHEA published a SHEA Expert Guidance Document
about this topic. (15) We suggest adhering to the guidance provided in this
document within acute and ambulatory care settings:

e For animal assisted activities:

o “An animal-assisted activities visit liaison should be designated
to provide support and facilitate animal-assisted activities visits.
Often these visits are managed by the facility’s Volunteer Office
or Department.”

o “Animals and handlers should be formally trained... [and
certified by] an organization that provides relevant formal
training programs (e.g., Pet Partners, Therapy Dogs
Incorporated, Therapy Dogs International)” or by veterinary
behaviorists.

e “Pets should, in general, be prohibited from entering the health care
facility, including pets of HCW, patients, and visitors. Exceptions can
be considered when the health care team determines that visitation
with a pet would be of benefit to the patient and can be performed
with limited risk to the patient, other patients, and health care facility
as a whole.”

e “Under the Federal Americans with Disabilities Act (ADA), “service
animals” are defined as “dogs that are individually trained to do work
or perform tasks for people with disabilities.” ---Each health care
facility should have a policy regarding the admittance of service
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animals into the facility. The policy allowing service animals into the
facility should be compliant with the ADA, any other applicable state
and local regulations.”

Animals in long-term care settings

Service animals

All policies and procedures must comply with the Americans with
Disabilities Act (ADA) regarding working service animals.

Companion animals

Companion animals are allowed in nursing homes in Oregon. (16) Animals
in residential care settings can have a significant benefit to the health and
wellbeing of patients. (17)

However, evidence is emerging that there is some risk of transmission of
MDROs between medical patients and their pets, though co-carriage is very
rare. (18) Animals in medical settings may also be a vector for
environmental contamination with MDROs through colonized or
contaminated skin or paws. (19; 15) To mitigate these risks, LTCFs should
closely follow the requirements outlined in Oregon Administrative Rule
(OAR) 411-086-0340, particularly:

1. Pets must be clean, vaccinated (rabies, Bordetella, and influenza),
and disease-free.

2. Keep the immediate environment of pets clean. Use appropriate
cleaning and disinfection products for the control of MDRO
pathogens.

3. Facilities with pets that are kept overnight shall have written
policies and procedures for the care, feeding and housing of such
pets.

In addition we recommend the following, extrapolated from the SHEA
Expert Guidance Document referenced in the previous section (15).
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1. Facility infection prevention and control (IPC) staff should be
consulted on the development of written policies and procedures for
management of companion animals

2. Educate staff and residents on optimal hand-hygiene practices. Hand
hygiene should be performed before and after contact with the
animal.

3. HCWs should not be responsible for the feeding, exercising, or
toileting of the animal. Ideally these tasks could be performed by the
resident or the resident’s family. If facility staff must be involved in
these activities, designated staff should not be HCW and must
practice appropriate hand hygiene before and after handling the
animal or animal waste.

4. In the case of animal sickness, consult with a veterinarian to identify
appropriate management of the animal.
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RECOMMENDATIONS FOR SPECIFIC
PATHOGENS

Drug resistant Staphylococcus aureus

MRSA, VISA, VRSA

Background

Staphylococcus aureus is a Gram-positive bacterium and a common cause
of healthcare-associated infections (HAI), including surgical site infections
(SSI) and central line-associated bloodstream infections (CLABSI). Humans
are natural reservoirs for S. aureus. Asymptomatic colonization is common,
and anatomic sites are many: anterior nares, skin, axillae, groin, throat,
rectum, and vagina.

Sub-classifications & definitions

Overview of classifications

More resistant VRSA - Vancomycin-resistant Staphylococcus aureus
VISA - Vancomycin-intermediate S. aureus

Less resistant MRSA - Methicillin resistant S. aureus

Laboratory definitions

VRSA: Staphylococcus aureus with vancomycin minimum inhibitory
concentration (MIC) of =16 mcg/mL.

VISA: Staphylococcus aureus with vancomycin MIC at or between 4 mcg/mL
and 8 mcg/mL
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MRSA: Staphylococcus aureus with oxacillin MIC of =4 mcg/mL

Reporting Regulations & Requirements

Action MRSA VISA VRSA
Report individual cases to public health’ X v
Report outbreaks to public health? v v
Provide interfacility transfer notice? v/ v/

Special reporting:

NHSN reporting® v v

C KKK

1. VISA and VRSA cases should be reported immediately to the local
health authority as an uncommon illness of public health significance
(OAR 333-018-0015). (20) Individual MRSA cases are not reportable in
Oregon.

2. Any known or suspected S. aureus outbreak should be reported
immediately to the local health authority (OAR 333-018-0015). (20)

3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with MRSA, VISA, or VRSA. (21)

4. The Centers for Medicare & Medicaid Services (CMS) currently requires
Hospitals to report MRSA bacteremia (via CDC's NHSN Lab ID Event)
for all inpatients. Additionally, Oregon’s mandatory HAI reporting
(OAR 333-018-0110) includes the requirement for facility-wide
reporting of MRSA bacteremia (via NHSN Lab ID Event) for all hospital
inpatients (including those hospitalized in acute care, long-term acute
care, and critical access hospitals). (22)
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S. aureus -specific infection prevention considerations

Essential practices and additional approaches for prevention of MRSA
transmission are well described in a SHEA Expert Guidance Document. (7)

Highlighted strategies include:
Essential practices

e Adherence to hand hygiene among staff

e Contact precautions for MRSA-colonized and MRSA-infected
patients.

e Cleaning and disinfection of equipment and the environment

Additional practices

e MRSA surveillance testing among select patient populations

e Universal MRSA decolonization in intensive care units (ICU), or
among other at-risk populations

e Targeted screening and decolonization for pre-operative patients

Vancomycin-resistant Enterococci (VRE)

Background

Enterococci are Gram-positive bacteria and normal commensal organisms
of the human gastrointestinal tract, genitourinary system, and skin.
Vancomycin-resistant enterococci (VRE) are prevalent in health care settings
and primarily cause bloodstream infections (bacteremia), endocarditis, and
urinary tract infections (UTIs). The most common enterococci species
resulting in VRE infections are Enterococcus faecalis and E. faecium. E.
faecium infections are more commonly associated with health care
acquisition and commonly exhibit resistance to both ampicillin and
vancomycin, while £. faecalis-related infections often come from the
community and rarely are ampicillin- or vancomycin-resistant.
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Definition

Vancomycin resistance among enterococci is defined as a vancomycin MIC
of =32 mcg/mL. Vancomycin-intermediate enterococci have a vancomycin
MIC of 8-16 mcg/mL.

Reporting Regulations & Requirements

Action VRE
Report individual cases to public health' X
Report outbreaks to public health? v

v

Provide interfacility transfer notice?

1. Individual VRE cases are not reportable in Oregon.

2. Any known or suspected outbreak should be reported immediately to
the local health authority (OAR 333-018-0015). (20)

3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with VRE. (21)

Enterococci-specific infection prevention considerations

None. See the general MDRO infection prevention recommendations in this
document, or review CDC's Management of MDROs in Healthcare Settings

guidance. (1)
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Drug resistant Enterobacterales

ESBL-E, XDR-E, CRE, CP-CRE

Background

Drug-resistant Enterobacterales include Gram-negative enteric organisms
such as Escherichia coli, Klebsiella pneumoniae, Enterobacter spp., and
Salmonella spp. that are resistant to antibiotics via a multitude of
resistance mechanisms including both innate (chromosomal) and acquired
(plasmid) drug resistance.

Examples of drug-resistant Enterobacterales include CRE, ESBL-E. co/j,
ESBL-Klebsiella spp., and AmpC-producing £nterobacter spp. amongst
many others.

Oregon CRE case counts and other epidemiologic data are published
through the OHA MDRO Dashboard.

Sub-classifications and definitions

Overview of classifications

More resistant CP-CRE - Carbapenemase-producing carbapeneme-resistant
Enterobacterales

CRE - Carbapenem-resistant Enterobacterales

XDR-E - Extensively drug-resistant Enterobacterales

ESBL-E - Extended-spectrum beta-lactamase-producing
Less resistant Enterobacterales
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Laboratory definitions

CP-CRE: Bacteria belonging to the Enterobacterales order which test
positive for a carbapenemase (e.g. KPC, NDM, OXA-48) by any method.
Common methods include (1) molecular test such as polymerase chain
reaction (PCR), (2) next-generation sequencing (NGS), or (3) phenotypic
tests for carbapenemase production such as Carba NP or modified
carbapenem inactivation method (mCIM).

Note: CP-CRE are commonly described using the umbrella term
carbapenemase-producing organism (CPO)

CRE: Bacteria belong to the Enterobacterales order which are resistant to
any carbapenem (doripenem, ertapenem, imipenem, meropenem) using
current Clinical and Laboratory Standards Institute (CLSI) breakpoints. (23)

Case definitions for purposes of reporting to public health can be found in
the Oregon CRE Investigative Guidelines. (24)

XDR-E: Bacteria belong to the Enterobacterales order which are non-
susceptible (resistant or intermediate) to 1 or more agents in 4 of 6 classes
of antibiotics listed below.

@gon XDR-Enterobacterales definition \

Enterobacterales testing non-susceptible to > 1 agent in at least 4 of
these 6 categories:

Aminoglycosides (gentamicin, tobramycin, amikacin)
Anti-pseudomonal penicillins (piperacillin-tazobactam)
Carbapenems (ertapenem, imipenem, meropenem)
Extended-spectrum cephalosporins (ceftriaxone, cefotaxime,
ceftazidime, cefepime)

Fluoroquinolones (ciprofloxacin, levofloxacin, moxifloxacin)

. Folate-pathway inhibitors (trimethoprim-sulfamethoxazole) /

W=

o v

"
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ESBL-E: Bacteria belonging to the Enterobacterales order which produce an
extended spectrum beta-lactamase. ESBL-E is commonly identified through
routine antibiotic susceptibility tests (AST), though molecular methods can

also be used.

Reporting Regulations & Requirements

Action ESBL-E XDR-E CRE  CP-CRE

Report individual cases to public x X v v

health’

Report outbreaks to public

health? v vV v Vv
Provide interfacility transfer

notice? v v v v

1. CRE and CP-CRE (a.k.a. CPO) cases should be reported to the local health
authority within one working day (OAR 333-018-0015). (20) Individual
ESBL and XDR-E cases are not reportable in Oregon.

2. Any known or suspected outbreak should be reported immediately to
the local health authority (OAR 333-018-0015). (20)

3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with ESBL, XDR-E, CRE, or CP-CRE. (21)

Enterobacterales-specific infection prevention
considerations

Detailed recommendations for the prevention, management, and control
of CRE, CP-CRE, and other carbapenem resistant organisms (CROs) are
provided in the Oregon CRO Toolkit.
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Admission screening in acute care settings

OHA recommends screening certain high-risk patients for colonization with
carbapenemase-producing organisms (CPOs) on admission to Oregon
acute care hospitals (ACH), long-term care hospitals (LTACH), and ventilator-
capable skilled nursing facilities (vSNFs). Refer to the Oregon Admission
Screening Recommendations document for additional details. (25)

Drug-resistant Pseudomonas aeruginosa

XDR-PA, CRPA, CP-CRPA

Background

Pseudomonas aeruginosa (PA) is the most commonly encountered and
frequently drug-resistant species in the genus Pseudomonas. This is an
environmental organism often found in water including diverse sources
such as contaminated fluids and hot tubs. PA can cause severe infections in
patients with burns, cystic fibrosis, and under intensive care. Drug-resistant
PA has been endemic in many hospitals for decades.

Notably, unlike Enterobacterales, carbapenem-resistant (CR)PA are
relatively common, (e.g., CRPA represented >25% of PA reported to NHSN
of CLABSI, CAUTI, and ventilator-associated pneumonia (VAP)) and the
resistance is primarily unrelated to carbapenemase acquisition (~2%).

Carbapenemase-producing (CP) CRPA case counts are published on the
OHA MDRQO Dashboard.
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Sub-classifications and definitions

Overview of classifications

Moreresistant  ~p_cRPA - Carbapenemase-producing carbapenem-resistant

Pseudomonas aeruginosa

XDR-PA - Extensively drug-resistant Pseudomonas aeruginosa

: CRPA - Carbapenem-resistant Pseudomonas aeruginosa
Less resistant

Laboratory definitions

CP-CRE: Pseudomonas aeruginosa that test positive for a carbapenemase
(e.g. VIM, IMP, NDM) by any method. Common methods include (1)
molecular test such as PCR, (2) NGS, or (3) phenotypic tests for
carbapenemase production such as Carba NP or mCIM.

Note: CP-CRPA are commonly described using the umbrella term
carbapenemase-producing organism (CPO)

CRPA: Pseudomonas aerguinosa resistant to any carbapenem excluding
ertapenem (doripenem, imipenem, meropenem) using current CLSI
breakpoints. (23)
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XDR-PA: Pseudomonas aeruginosa that are non-susceptible (resistant or
intermediate) to 1 or more agents in 3 of 5 classes of antibiotics listed

below.

Geg on XDR-Pseudomonas aeruginosa definition \

Pseudomonas aeruginosa testing non-susceptible to > 1 agent in at
least 3 of these 5 categories:

1. Aminoglycosides (gentamicin, tobramycin, amikacin)

2. Anti-pseudomonal penicillins (piperacillin-tazobactam)

3. Carbapenems (imipenem, meropenem)

4. Anit-pseudomonal cephalosporins (ceftazidime, cefepime)
5. Anti-pseudomonal fluoroquinolones (ciprofloxacin, levofloxacin) /

\_

Reporting Regulations & Requirements

Action CRPA  XDR-PA = CP-CRPA
Report individual cases to public health’ X X v
Report outbreaks to public health? v/ v v/
Provide interfacility transfer notice? v/ v v/

Special reporting:

Sentinel laboratory surveillance* v ) ¢ v/

1. CP-CRPA cases should be reported to the local health authority within
one working day (OAR-333-018-0015). (20) Individual XDR-PA and
CRPA cases are not reportable in Oregon.

2. Any known or suspected P aeruginosa outbreak should be reported
immediately to the local health authority (OAR-333-018-0015). (20)
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3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with XDR-PA, CRPA, or CP-CRPA. (21)

4. To monitor for emerging CP-CRPA among Oregon CRPA, the Oregon
State Public Health Laboratory accepts CRPA isolates for
carbapenemase testing. Clinical laboratories participate and submit
isolates voluntarily. Please send any questions to
HAI@odhsoha.oregon.gov.

Pseudomonas aeruginosa-specific infection prevention
considerations

Detailed recommendations for the prevention, management, and control
of CRPA, CP-CRPA, and other CROs are provided in the Oregon CRO Toolkit.

Environmental contamination

In outbreak scenarios, water sources should be considered as a primary
environmental reservoir including contaminated solutions, respiratory
therapy equipment, sinks, and showers. Respiratory therapy in particular
should be cognizant of hand hygiene & cleaning during ventilator and
tracheostomy care. Supply carts and equipment should not be stored near
sinks or bathrooms.

Drug-resistant Acinetobacter
XDR-A, CRA, CP-CRA

Background

Acinetobacter species are aerobic, Gram-negative bacteria ubiquitous in
nature (soil, water, animals, humans) that colonize the skin, throat, and
rectum of humans, and the respiratory tract in ventilated patients. Clinical
infection with Acinetobacterin health care settings often relates to invasive
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procedures and underlying conditions (e.g., diabetes, cancer, chronic
wounds, and immuno-compromised states).

Acinetobacter baumannii is a significant healthcare-associated,
opportunistic, multidrug-resistant organism (MDRO) causing ~80% of
Acinetobacter species infections, commonly in patients via central lines,
mechanical ventilation, and chronic wounds.

Carbapenem-resistant Acinetobacter (CRA) case counts and other
epidemiologic data are published through the OHA MDRO Dashboard.

Sub-classifications and definitions

Overview of classifications

More resistant CP-CRA - Carbapenemase-producing carbapenem-resistant

Acinetobacter

CRA - Carbapeneme-resistant Acinetobacter

: XDR-A - Extensively drug-resistant Acinetobacter
Less resistant

Laboratory definitions

CP-CRA: Acinetobacterthat test positive for a carbapenemase (e.g. OXA-23,
OXA-235, NDM) by any method. Common methods include (1) molecular
test such as PCR, or (2) NGS.

Note: CP-CRA are commonly described using the umbrella term
carbapenemase-producing organism (CPO)

CRA: Acinetobacterresistant to any carbapenem excluding ertapenem
(doripenem, imipenem, meropenem) using current CLSI breakpoints. (23)

Case definitions for purposes of reporting to public health can be found in
the Oregon CRA Investigative Guidelines. (26)
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XDR-A: Acinetobacterthat are non-susceptible (resistant or intermediate) to
1 or more agents in 5 of 7 classes of antibiotics listed below.

@on XDR-Acinetobacter definition \

Acinetobacter species testing non-susceptible to > 1 agent in at least 3
of these 5 categories:

Aminoglycosides (gentamicin, tobramycin, amikacin)
Anti-pseudomonal penicillins (piperacillin-tazobactam)
Anti-pseudomonal carbapenems (imipenem, meropenem)
Extended spectrum cephalosporins (ceftriaxone, cefotaxime,
ceftazidime, cefepime)

. Anti-pseudomonal fluoroquinolones (ciprofloxacin, levofloxacin)
Folate-pathway inhibitors (trimethoprim-sulfamethoxazole)

\ 7. Beta-lactam/Beta-lactamase inhibitor (ampicillin/sulbactam) /

Reporting Regulations & Requirements

= BY N

o Ul

Action XDR-A CRA CP-CRA
Report individual cases to public health’ X v/ v/
Report outbreaks to public health? v v/ v/
Provide interfacility transfer notice? v/ v v

1. CRA and CP-CRA cases should be reported to the local health authority
within one working day (OAR-333-018-0015). (20) Individual XDR-A
cases are not reportable in Oregon.

2. Any known or suspected Acinetobacter outbreak should be reported
immediately to the local health authority (OAR-333-018-0015). (20)
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3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with XDR-A, CRA, or CP-CRA. (21)

Acinetobacter-specific infection prevention
considerations

Detailed recommendations for the prevention, management, and control
of CRA, CP-CRA, and other CROs are provided in the Oregon CRO Toolkit.
Please refer to this document.

Environmental Contamination

The ability of Acinetobacterto participate in biofilm formation promotes
durability in and on surfaces and may contribute to continuation of
environmental sources during outbreaks. Because Acinetobacter can
survive for extended periods of time on inanimate surfaces, elimination of
an identified source may require multiple or novel interventions.
Contamination in health care environments has been identified on many
surfaces and equipment, including suctioning equipment, ultrasound
equipment, washbasins, bedrails, bedside tables, ventilators, sinks, pillows,
mattresses, hydroscopic bandages, resuscitation equipment and trolleys.
The hands of health care workers frequently touch these objects in patient
environments.

Drug-resistant Stenotrophomonas maltophilia
XDR-SM

Background

Stenotrophomonas maltophilia (SM) is an uncommonly encountered Gram-
negative organism that possesses several unique intrinsic resistance
mechanisms including a chromosomal metallo-beta-lactamase
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carbapenemase rendering it intrinsically resistant to carbapenems. Thus,
when the organism acquires resistance to only a handful of commonly
used agents such as trimethoprim/sulfamethoxazole, levofloxacin and
ceftazidime, it becomes quite difficult to treat. It is most commonly
encountered in antibiotic-experienced patients as a pathogen in hospital-
or ventilator-associated pneumonia.

Sub-classifications and definitions

Overview of classifications

In the absence of a nationally recognized definition for concerning drug-
resistant S. maltophilia, Oregon defines extensively drug-resistant S.
maltophilia (XDR-SM) below.

Laboratory definitions

XDR-SM: S. maltophilia that are non-susceptible (resistant or intermediate)
to 3 or more of the antibiotics listed below.

Oregon XDR-Stenotrophomonas maltophilia definition

Stenotrophomonas maltophilia testing non-susceptible to > 3 of these 4
antimicrobial agents:

1. levofloxacin
2. trimethoprim-sulfamethoxazole
3. minocycline
4. cefiderocol

\_ )
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Reporting Regulations & Requirements

Action XDR-SM
Report individual cases to public health' X
Report outbreaks to public health? v
Provide interfacility transfer notice? v

1. Individual XDR-SM cases are not reportable in Oregon.

2. Any known or suspected outbreak of S. maltophilia should be reported
immediately to the local health authority (OAR-333-018-0015). (20)

3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with XDR-SM. (21)

S. maltophilia-specific infection prevention
considerations

Environmental contamination

Stenotrophomonas is an opportunistic pathogen found in water, soil in the
environment and has been identified in contaminated fluids and on
invasive devices. Because it is most commonly identified as a pneumonia,
during an outbreak an initial focus of investigation should be turned to
contaminated solutions and/or respiratory therapy and ventilator care
infection prevention.

Candidozyma auris

Background

Candidozyma auris (formerly Candida auris) is an emerging yeast species
first identified in Japan in 2009. Whole genome sequencing suggests that
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various clades of C. guris emerged independently in multiple regions of the
world at about the same time. The first C. guris cases in the United States
were reported in 2016 and the first Oregon cases in 2021.

Candidozyma auris is often resistant to antifungal medications; some
strains are resistant to all available antifungals. Primarily a healthcare-
associated pathogen, C auris can spread quickly in health care settings. C
aurisis a skin colonizer and can cause a variety of infections, commonly
wound infections, bloodstream infections, and urinary tract infections.
Most C. aurisinfections are identified in high-acuity patients, particularly
those with exposure to ventilator units in nursing facilities or long-term
acute care hospitals (LTACHs), or those who received health care in
countries or areas of the United States with high C. auris transmission.

Definition

Yeast identified as Candidozyma auris through any laboratory method.
Note that some laboratory identification methods may misidentify C. auris
as other Candlida species. CDC maintains a list of methods and commonly
mis-identified species. (27)

Case definitions for purposes of reporting to public health can be found in
the Oreqon C. auris Investigative Guidelines. (28)

Reporting Regulations & Requirements

Action C. auris
Report individual cases to public health' v
Report outbreaks to public health? v
Provide interfacility transfer notice3 v

1. C auris cases should be reported to the local health authority within
one working day (OAR-333-018-0015). (20)
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2. Any known or suspected outbreak of C. auris should be reported
immediately to the local health authority (OAR-333-018-0015). (20)

3. Under OAR 333-019-0052, a transferring facility is required to provide
written notification to a receiving facility if a patient is known to be
colonized or infected with C. auris. (21)

C. auris-specific infection prevention considerations

Infection prevention support

C. aurisis rare in Oregon but has the potential to spread quickly. In recent
years, it has become endemic in several U.S. states and regions. For this
reason, the Oregon HAI Program provides direct support to facilities with C
aurifs cases. Regional infection preventionists with expertise in managing
these pathogens provide consultations and on-site assistance to affected
facilities. Proactive preventive consultations can also be scheduled. Contact
HAI@odhsoha.oregon.gov with questions.

Cleaning products

Many common hospital disinfectants are not effective against
Candidozyma auris. Products solely composed of quaternary ammonia
compounds (QATs) are NOT effective.

The EPA maintains List P, a list of hospital-grad disinfectants with a
registered claim effective against C. auris. (13) For prevention and
management of C. guris, ensure all cleaning products used are registered
on this list.
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APPENDICES

Glossary of abbreviated terms

ACH - Acute care hospital

ADA - Americans with Disabilities Act

APIC - The Association for Professionals in Infection Control and Epidemiology
AST - Antibiotic susceptibility tests

CDC - Centers for Disease Control and Prevention

CLABSI - Central line-associated bloodstream infections

CLSI - The Clinical and Laboratory Standards Institute

CMS - The Centers for Medicare & Medicaid Services

CP-CRA - Carbapenemase-producing carbapenem-resistant Acinetobacter
CP-CRE - Carbapenemase-producing carbapenem-resistant Enterobacterales
CP-CRPA - Carbapenemase-producing carbapenem-resistant Pseudomonas
aeruginosa

CPO - carbapenemase-producing organism

CRA - Carbapeneme-resistant Acinetobacter

CRE - Carbapenem resistant Enterobacterales

CRO - carbapenem resistant organism

CRPA - carbapeneme-resistant Pseudomonas aeruginosa

CVC - central venous catheters

DROP-CRE - The Oregon Drug-Resistant Organism and Coordinated Regional
Epidemiology (now named STAR)

DTR - difficult to treat

ECDC: European Centre for Disease Prevention and Control

EBP - Enhanced barrier precautions

EPA - Environmental Protection agency

ESBL - Extended-spectrum beta-lactamases

ESBL-E - Extended-spectrum beta-lactamase producing Enterobacterales
HAI - Healthcare-associated infections

HAIAC - OHA Healthcare Acquired Infection Advisory Committee

HCW - Health care workers
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ICU - Intensive care unit

LTACH - Long term acute care hospital

LTCF - Long term care facility

MDR - Multidrug-resistant

MDRO - Multidrug-resistant organisms

MIC - Minimum inhibitory concentration

MRSA - Methicillin-resistant Staphylococcus aureus

mCIM - modified carbapenem inactivation method

NGS - next-generation sequencing

NHSN - National Healthcare Safety Network

OAR - Oregon Administrative Rule

OHA - Oregon Health Authority

OSWAPIC - Oregon-Southwest Washington Association for Professionals in
Infection Control and Epidemiology

PA - Pseudomonas aeruginosa

PCR - Polymerase chain reaction

PDR - pandrug-resistant

PICC - Peripherally-inserted central catheters

PPE - Personal protective equipment

QAT - quaternary ammonia compounds

UTI - urinary tract infection

SHEA - Society for Healthcare Epidemiology of America

SM - Stenotrophomonas maltophilia

SSI - Surgical site infections

STAR - Statewide Taskforce for Antimicrobial Resistance (formerly DROP-CRE)
VISA - Vancomycin-intermediate Staphylococcus aureus

VRE - Vancomycin-resistant Enterococci

VRSA - Vancomycin-resistant Staphylococcus aureus

VSNF - ventilator capable skilled nursing facility

XDR - Extensively drug-resistant

XDR-A - Extensively drug-resistant Acinetobacter

XDR-E - Extensively drug-resistant Enterobacterales

XDR-PA - Extensively drug-resistant Pseudomonas aeruginosa
XDR-SM - Extensively drug-resistant Stenotrophomonas maltophilia

Oregon Multidrug-Resistant Organism (MDRO) Toolkit 35 0f 39



References

1. Siegel D, Rinehart E, Jackson M, Chiarello L. Management of Multidrug-
Resistant Organisms in Healthcare Settings. s.l. : CDC, 2006. Updated 2022.

2. Multidrug-resistant, extensively drug-resistant and pandrug-resistant
bacteria: an international expert proposal for interim standard definitions
for acquired resistance. Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y,
Falagas ME, Giske CG, et al. 3, 2012, Clinical Microbology and Infection, Vol.
18, pp. 268-81.

3. CDC. Antimicrobail Use and Resistance (AUR) Module. [Online] 2026.
https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf.

4. MDR/XDR/PDR or DTR? Which definition best fits the resistance profile of
Pseudomonas aeruginosa? Cosentino F, Viale P, Gianella M. 5, 2023, Current
Opinion in Infectious Diseases, Vol. 36, pp. 564-571.

5. Difficult-to-treat resistance in Gram-negative bateremia at 173 US
hospitals: retrospective cohort analysis of prevalence, predictors, and
outcome of resistance to all first-line agents. Kadri SS, Adjemian J, Lai YL,
Spaulding AB, Ricotta E, Prevots DR, et al. 12, 2018, Clinical Infectious
Diseases, Vol. 67, pp. 1803-1814.

6. Difficult to treat: Do we need a new definition? Echols RM, Tillotson GS. 1,
2019, Clinical Infectious Diseases, Vol. 69, pp. 1641-1642.

7. SHEA/IDSA/APIC Practice Recommendation. Strategies to prevent
methicillin-resistant Staphylococcus aureus transmission and infection in
acute-care hospitals: 2022 Update. Popovich K], Aureden K, Ham DC, Harris
AD, Hessels AJ, Huang SS, et. al. 7, 2023, Infection Control & Hospital
Epidemiology, Vol. 44, pp. 1039-1067.

8. The rise and fall of contact precautions.: how does personal protective
equipment fit into sustainable healthcare? Doll M, Martin EM, Rittmann B,
Ching PR. 1, 2025, Antimicrobial Stewardship & Healthcare Epidemiology,
Vol. 5.

Oregon Multidrug-Resistant Organism (MDRO) Toolkit 36 of 39



9. Do contact precautions reduce the incidence of intensive care unit-
aquired Pseudomonas aeruginosa infections? The DPCPYO cluster-
randomized crossover trial. Slekovec C, Robert J, Berthelot P, Mee-Marquet
N, Rogues A, Derouin V, et al. 9, 2021, Clinical Infectious Diseases, Vol. 73,
pp. e2781-e2788.

10. Implementation of contact precautions for multidrug-resistant
organisms in the post-COVID-19 pandemic era: An updated national
Emerging Infections Network (EIN) survey. Howard-Anderson JR, Gottlieb
LB, Beekmann SU, Polgreen PM, Jacob JT, Uslan DZ. 2024, Infection Control
& Hospital Epidemiology.

11. CDC. Implementation of Personal Protective Equipment (PPE) Use in
Nursing Homes to Prevent Spread of Multidrug-resistant Organisms
(MDROs). [Online] April 2024. https://www.cdc.gov/long-term-care-
facilities/hcp/prevent-mdro/PPE.html.

12. —. Frequently Asked Questions (FAQs) about Enhanced Barrier
Precautions in Nursing Homes. [Online] June 2024.
https://www.cdc.gov/long-term-care-facilities/hcp/prevent-mdro/fags.html.

13. EPA. EPA’s Registered Antimicrobial Products Effective Against Candida
auris [List P]. [Online] 2025. https://www.epa.gov/pesticide-
registration/epas-registered-antimicrobial-products-effective-against-
candida-auris-list.

14. Isolation Precautions for Visitors. Munoz-Price LS, Banach DB, Bearman
G, Bould JM, Leekha S, Morgan DJ, et. al. 7, 2015, Infection Control &
Hospital Epidemiology, Vol. 36, pp. 747-758.

15. Animals in Healthcare Facilities: Recommendations to Minimize
Potential Risks. Murthy R, Bearman G, Brown S, Bryant K, Chinn R, Hewlett
A, etal. 5, 2015, Infection Control & Hospital Epidemiology, Vol. 36, pp. 495-
516.

16. Oregon Secretary of State Administrative Rules 411-089-0340. 1990.

Oregon Multidrug-Resistant Organism (MDRO) Toolkit 37 of 39



17. What are the effects of animals on the health and wellbeing of residents
in care homes? A systematic review of the qualitative and quantitative
evidence. Orr N, Abbott R, Bethel A, Pavior S, Whear R, Garside R, et al. 170,
2023, BCM Geriatrics, Vol. 23.

18. The transmission risk of multidrug-resistant organisms between
hospital patients and their pets - a case-control study, Germany 2019 to
2022. Hackmann C, Genath A, Gruhl D, Weber A, Maechler F, Kola A, et al.
39, 2024, Eurosurveillance, Vol. 29.

19. Cross-infection between animals and man: Possible feline transmission
of Staphylococcus aureus infection in humans?Scott GM, Thomson R,
Malone-Lee ], Ridgway GL. 1, 1988, Journal of Hospital Infection, Vol. 12.

20. Oregon Secretary of State Administrative Rules 333-018-0015. 2026.
21. Oregon Secretary of State Administrative Rules 333-019-0052. 2013.
22. Oregon Secreatry of State Adminsitrative Rules 333-018-0110. 2020.

23. Mathers AM, Lewis JS, Bryson AL, Alby K, Bobenchik AM, Campeau S, et
al. CLSI M100-ED36:2026 Performance Standards for Antimicrobial
Susceptibility Testing. 2026.

24. OHA ACDP. Carbapenem-Resistant Enterobacterales (CRE) Investigative
Guidelines. [Online] 2024.
https.//www.oregon.gov/oha/PH/DISEASESCONDITIONS/COMMUNICABLED
ISEASE/REPORTINGCOMMUNICABLEDISEASE/REPORTINGGUIDELINES/Doc
uments/CRE_Iguide.pdf.

25. —. Candida auris and carbapenemase-producing organism (CPO)
Interim Admission Screening Recommendations. 2024.

26. —. Carbapeneme-resistatn Acinetobacter (CRA) investigative guidelines.
[Online] 2025.
https://www.oregon.gov/oha/PH/DISEASESCONDITIONS/COMMUNICABLED
ISEASE/REPORTINGCOMMUNICABLEDISEASE/REPORTINGGUIDELINES/Doc
uments/CRA.pdf.

Oregon Multidrug-Resistant Organism (MDRO) Toolkit 38 of 39



27. CDC. Identification of C. auris. [Online] 2026.
https://www.cdc.gov/candida-auris/hcp/laboratories/identification-of-c-
auris.html.

28. Slocum E, Donahoe E. Candida auris investigative guidelines. [Online]
2023.
https://www.oregon.gov/oha/PH/DISEASESCONDITIONS/COMMUNICABLED
ISEASE/REPORTINGCOMMUNICABLEDISEASE/REPORTINGGUIDELINES/Doc
uments/Candida-auris.pdf.

29. EPA. EPA's Registered Antimicrobial Products Effective Against
Methicillin-resistant Staphylococcus aureus (MRSA) and/or Vancomycin-
resistant Enterococcus faecalis/faecium (VRE) [List H]. [Online] 2025.
https://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-
products-effective-against-methicillin.

Oregon Health Authority \\"” OREGON
Public Health Division l‘(\\, HEALTH
Healthcare-Associated Infections Program

AUTHORITY

800 NE Oregon Street
Portland, OR 97232
Phone: 971-673-1111

Email: HAI@odhsoha.oregon.gov

Website: https://www.healthoregon.org/HAI

Oregon Multidrug-Resistant Organism (MDRO) Toolkit 39 of 39


mailto:HAI@odhsoha.oregon.gov
https://www.healthoregon.org/HAI

