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Learning Objectives
• Recognize signs and symptoms of acute 

cystitis as well as other reasons for those 
symptoms

• Interpret and respond to results from 
urinalyses and urine cultures

• Discuss management of individuals with 
acute cystitis

Photo:  Ulrich Joho



Mr. N
73 year-old male admitted to the nursing 
home on 1/5/2024 for rehabilitation following 
surgical repair of a broken femur. 

PMHx:  
 chronic pain on opioids since 2007 
 lower urinary tract syndrome (LUTS)
 diabetes mellitus (Hgb A1C 6.2%)
 chronic kidney disease (Cr 1.5)
 coronary artery disease, s/p CABG 2014

This is not Mr. N.  Promise



Mr. N

This is not Mr. N.  Promise

Date Events

01/10/2024
Nurse notes dysuria; 
Night coverage orders UA & Culture
UA w/ SG 1.023, TNTC WBC, 3-10 RBC

01/12/2024 Culture with >100K Klebsiella
Covering provider orders 8 days cefuroxime



Loeb Minimum Criteria for 
Initiating Antibiotics

Dysuria
OR
• 2 or more of the following:
 Fever and/or shaking chills
Urgency
 Flank pain or suprapubic pain
New or worsening incontinence
Gross hematuria 

Loeb et al. BMJ 2005;331:669Public Health Image Library



Signs and Symptoms of…

Public Health Image Library

Acute Cystitis

Dysuria

Urgency

Flank pain or 
suprapubic pain

New/worsening 
incontinence

Gross hematuria

Fever and/or 
shaking chills

Presenter Notes
Presentation Notes
Lots of reasons for dysuria.  Totally fine to try once w/ treatment and see if it works.  If not, then think about other diagnoses…



Signs and Symptoms of…

Public Health Image Library

Something Else

Occasional tingling or 
funny feeling

Urinary retention

Change in mental 
status, behavior, or 
functional status

Dark or funny smelling 
urine

Falls

Family or resident 
request

Presenter Notes
Presentation Notes
Lots of reasons for dysuria.  Totally fine to try once w/ treatment and see if it works.  If not, then think about other diagnoses…



Typical Signs & Symptoms of Infection

9

Fever

Cough, sputum production, chest pain

Dysuria, frequency, urgency, hematuria

Nausea, vomiting, abdominal pain, diarrhea

Erythema, swelling, pain
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Fever

Cough, sputum production, chest pain

Dysuria, frequency, urgency, hematuria

Nausea, vomiting, abdominal pain, diarrhea

Erythema, Swelling, Pain

Typical Signs & Symptoms of Infection



Atypical Signs & Symptoms of Infection

Poor appetite (anorexia)

Functional decline

Falls

Incontinence

Change in mental status

Delirium

Presenter Notes
Presentation Notes
The problem is that all of these supposed signs and and symptoms are nonspecific. Worse than that, none of them localize to a specific organ system. And beyond that, they all have a whole variety of different causes. Urinary incontinence can be a problem related to mobility—someone could just not get to the bathroom in time.  Or it may be an enlarged prostate or a medication side effect. Infection should not be the first thing that comes to mind.    And notice how for younger adults the language is around dysuria, frequency and urgency.  But for older adults, even when we do get to a sign specific to an organ system, the description has changed.  

Becomes silly joke.  Did you hear the one about the old guy with dementia who was confused?  Yeah—he didn’t have any signs or symptoms of a UTI so they only have him a 5d course of cipro just in case he had a UTI. 
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Change in Mental Status

Depression
chronic

Change in Behavior
• (bothersome)
• Should not prompt 

evaluation for infection
Dementia

chronic

Delirium
acute*

Change in Level of 
Consciousness

• (alarming)
• Infection is a common cause 

of delirium

Coma
acute

*may last for days to weeks

Patti L, Gupta M. Change In Mental Status. [Updated 2022 Aug 8]. In: StatPearls 

Presenter Notes
Presentation Notes
Depression
personal withdrawal
slowed speech or thinking
Usually able to follow commands
Usually oriented
Little rapid fluctuation. 

Dementia:  most common in NH residents
slow, progressive loss of mental capacity, leading to deterioration of cognitive abilities and behavior.
Acting out 
Irritable
Failure to cooperate with staff
Verbal/physical abuse
Wandering
Confused, not herself, apathy
Change in behavior are bothersome to staff.  Here he goes again.  Causing more work.  Problems.



delirium (acute change in arousal and content), 
Causes of delirium frequently include underlying medical conditions such as infection and electrolyte imbalances, and drug intoxication and withdrawal. Once delirium has developed, patients tend to have increased length of stay, increased mortality and increased risk of institutional placement.  Medical condition that requires supportive care and therapeutic intervention—attempt to treat underlying cause.

Coma:  complete dysfunction of the arousal system, in which patients do not respond to basic stimuli but often retain brain stem reflexes







Confusion Assessment Method (CAM)

Fick et al, Journal of Hospital Medicine, 2015

Acute change in mental 
status with a fluctuating 

course
AND Inattention

WITH 
EITHER

Disorganized thinking OR Altered level of 
consciousness

• UB-CAM app on Apple and Google Play

Presenter Notes
Presentation Notes
Validated tool.  Reproducible.  

There’s an app for that:  UB-CAM  for Ultra Brief CAM



Clean Catch?

• Sit down
• Cleanse 
• Cleanse again
• Hold labia apart
• Start to pee
• Stop peeing
• Position container
• Start to pee again and collect urine
• Put lid onto container without touching 

sides or lid

Public Health Image Library

Presenter Notes
Presentation Notes
E. coli on Hektoen enteric (HE)



Recommendations for 
Urine Collection

• Suggest shower or bath before attempting 
clean catch

• For men, short-term condom catheter. Check 
bag every 30 minutes

• For women, in/out catheterization, 
unfortunately….

• If urinary catheter, then must change entire 
collection system before collecting sample

• Samples must be stored in the refrigerator 
until transported to the lab 

Public Health Image Library

Presenter Notes
Presentation Notes
E. coli on Hektoen enteric (HE)



Recommendations for 
Urine Collection

• Suggest shower or bath before attempting 
clean catch

• For men, short-term condom catheter. Check 
bag every 30 minutes

• For women, in/out catheterization, 
unfortunately….

• If urinary catheter, then must change entire 
collection system before collecting sample

• Samples must be stored in the refrigerator 
until transported to the lab 

Public Health Image Library

We need to tell families, it’s 
not just “check a urine.”

Presenter Notes
Presentation Notes
E. coli on Hektoen enteric (HE)



Diagnoses Urine Culture Clinical Symptoms

Acute, 
uncomplicated 
urinary tract 
infection

>100,000 bacteria,
No more than 2 
species of bacteria

• Dysuria 
OR
• Fever AND 1 of the 

following:
-Frequency
-Urgency
-Suprapubic pain
-Incontinence*
-Gross Hematuria**

Asymptomatic 
Bacteriuria

>100,000 bacteria,
No more than 2 
species of bacteria

• No signs or symptoms 
referable to the urinary 
tract

CDC/James Gathany
Public Health Image Library

Stone et al.  Infec Control Hosp Epi 2012;   
*New or worsening of baseline incontinence
**I have never known hematuria to a sign of infection in an older adult.  Rather, it seems to indicate trauma to the mucosa, 
which can lead to urinary tract infection or urosepsis.

Interpreting Diagnostic Tests

Presenter Notes
Presentation Notes
It’s also ok to have a positive urine culture

So what’s not in here?    UA



Diagnoses Urine Culture Clinical Symptoms

Acute, 
uncomplicated 
urinary tract 
infection

>100,000 bacteria,
No more than 2 
species of bacteria

Asymptomatic 
Bacteriuria

>100,000 bacteria,
No more than 2 
species of bacteria

CDC/James Gathany
Public Health Image Library

Stone et al.  Infec Control Hosp Epi 2012;   
*New or worsening of baseline incontinence
**I have never known hematuria to a sign of infection in an older adult.  Rather, it seems to indicate trauma to the mucosa, 
which can lead to urinary tract infection or urosepsis.

Interpreting Diagnostic Tests

Presenter Notes
Presentation Notes
It’s also ok to have a positive urine culture



CDC/James Gathany
Public Health Image Library Juthani-Mehta et al.  Infec Control Hosp Epi 2007

Urinalysis

Dipstick Results
Laboratory Evidence for UTI 

(>100K CFU/mL and >10 WBC/mL)

Positive Negative Total

Positive for leukocytes esterase 
OR nitrites 40 49 89

Negative for both 0 12 12

Total 40 61 101

• Leukocyte esterase  white blood cells
• Nitrites  Enterobacteriaceae in urine

This tells us nothing about acute cystitis
So why do we check UAs?

Presenter Notes
Presentation Notes
Nitrites are detected when there are Enterobacteriaceae (Gram negative organisms) that convert nitrates, normal in urine, to nitrites.
Sensitivity    if it’s there, we can find it.  But Specificity is low, which we find a bunch of other things too.   (So a needle, pins, and lots of hay)
Positive predictive value.  Flip a coin.  Negative predictive value----That is useful.  So a clean UA is fine.  

UA sent to the lab.  I like to look at the SG.  Often a clear indication that someone needs extra fluids.  Same w/ findings of casts, mucous, other junk bits.



CDC/James Gathany
Public Health Image Library Juthani-Mehta et al.  Infec Control Hosp Epi 2007

Urinalysis

Dipstick Results
Laboratory Evidence for UTI 

(>100K CFU/mL and >10 WBC/mL)

Positive Negative Total

Positive for leukocytes esterase 
OR nitrites 40 49 89

Negative for both 0 12 12

Total 40 61 101

• Leukocyte esterate  white blood cells
• Nitrites  Enterobacteriaceae in urine

This tells us nothing about acute cystitis
So why do we check UAs?

Sensitivity 100%; Specificity 20%
PPV 45%; NPV 100%

Presenter Notes
Presentation Notes
Nitrites are detected when there are Enterobacteriaceae (Gram negative organisms) that convert nitrates, normal in urine, to nitrites.
Sensitivity    if it’s there, we can find it.  But Specificity is low, which we find a bunch of other things too.   (So a needle, pins, and lots of hay)
Positive predictive value.  Flip a coin.  Negative predictive value----That is useful.  So a clean UA is fine.  

UA sent to the lab.  I like to look at the SG.  Often a clear indication that someone needs extra fluids.  Same w/ findings of casts, mucous, other junk bits.



Catheter-Associated UTIs (CAUTIs)

Clinical Symptoms Context for Interpretation

Fever
Rigors

Change in mental status
Malaise

Lethargy

With no other identified 
cause

Flank pain
Costovertebral angle tenderness

*Acute hematuria
Pelvic Discomfort

Signs or symptoms referable 
to the urinary tract

Dysuria
Urgency or Frequency

Suprapubic pain or tenderness

Within 48 hours of catheter 
removal

Hooton et al. CID 2010:50 625 (www.IDSociety.org)
*I have never known hematuria to be a sign of infection in an older adult.  Rather, it seems to indicate trauma to the 
mucosa, which can lead to urinary tract infection or urosepsis.

≥ 103 cfu/mL of ≥ 1 bacterial species & a symptom:

Janice Carr
Public Health Image Library

Presenter Notes
Presentation Notes
This SEM depicts an E. coli (ATCC 11775) biofilm grown on PC (polycarbonate) coupons using a CDC biofilm reactor.Microorganisms often colonize, and adhere strongly to living and non-living surfaces forming biofilms, and at times demonstrate an increased resistance to antimicrobials. Biofilms on indwelling medical devices pose a serious threat to public health.
Janice Carr


http://www.IDSociety.org


2009 NHSN criteria for CAUTI

Laboratory Symptoms

Urine culture with ≥ 105 
cfu/mL of 1-2 bacterial 
species

OR

Urine culture with ≥ 103 
and <105 cfu/mL, pyuria (≥ 
10) and positive leukocyte 
esterase or positive nitrite

Fever (>38°C), 
suprapubic 
tenderness or CVA 
tenderness

If catheter removed 
with 48 hours 
urgency, frequency, 
dysuria

Leekha et al.  ICHE  Oct 2015 v36(10) 1236.
*NHSN = National Healthcare Safety Network

NIAID
Public Health Image Library

Janice Carr
Public Health Image Library

Presenter Notes
Presentation Notes
E. coli



Clinical CAUTI vs. NHSN CAUTI

• 85 patients in hospital met 2009 
NHSN surveillance definition.

• All had a fever
• 42 (49%) with “clinical CAUTI”—the 

patient was given a diagnosis and 
treated for UTI

• 46 (54%) with alternate source of 
fever (e.g., other infection, DVT)

Leekha et al.  ICHE  Oct 2015 v36(10) 1236.
*NHSN = National Healthcare Safety NetworkJanice Carr

Public Health Image Library

Presenter Notes
Presentation Notes
E. coli.
Alt fever sources:  respiratory tract infection, SSTI, bacteremia (different from urine bug), C diff, central, musculoskeletal, DVT, abd infection, CNS infection, ischemic bowel, hematoma, pancreatitis
Take Home Message==clinical definition and surveillance definition are not always concordant.
No gold standard for CAUTI



Interpreting
Urine Culture Results

>100,000 CFU/ML ESCHERICHIA COLI
  
          INTP
AMPICILLIN         4   S      MCG/ML
CEFAZOLIN        <=4   S      MCG/ML
CIPROFLOXACIN      <=0.25 S      MCG/ML
TRIMETH/SULFA    <=20  S      MCG/M
NITROFURANTOIN    <=16  S      MCG/ML                
AMPICILLIN/SULB    <=2   S      MCG/ML

CDC/James Gathany
Public Health Image Library

Presenter Notes
Presentation Notes
A CDC microbiologist holds two Petri dish culture plates growing bacteria in the presence of discs containing various antibiotics. The isolate, i.e., bacterial species, on the bottom plate is susceptible to the antibiotics on the discs, and is therefore, unable to grow adjacent to the discs. The plate on top was inoculated with a Carbapenem-Resistant Enterobacteriaceae (CRE) bacterium that proved to be resistant to all of the antibiotics tested, and is therefore, able to grow near the discs.  



Interpreting
Urine Culture Results

>100,000 CFU/ML ESCHERICHIA COLI
  
          INTP
AMPICILLIN         4   S      MCG/ML
CEFAZOLIN        <=4   S      MCG/ML
CIPROFLOXACIN      <=0.25 S      MCG/ML
TRIMETH/SULFA    <=20  S      MCG/M
NITROFURANTOIN    <=16  S      MCG/ML                
AMPICILLIN/SULB    <=2   S      MCG/ML

Infectious Disease physicians don’t 
do math.  Neither should you.

CDC/James Gathany
Public Health Image Library

Presenter Notes
Presentation Notes
A CDC microbiologist holds two Petri dish culture plates growing bacteria in the presence of discs containing various antibiotics. The isolate, i.e., bacterial species, on the bottom plate is susceptible to the antibiotics on the discs, and is therefore, unable to grow adjacent to the discs. The plate on top was inoculated with a Carbapenem-Resistant Enterobacteriaceae (CRE) bacterium that proved to be resistant to all of the antibiotics tested, and is therefore, able to grow near the discs.  



Selecting Antibiotics

CDC/James Gathany
Public Health Image Library

Antibiotic Length of 
Therapy Other Comments

Nitrofurantoin 5 days
CrCl > 30; 

not for pyelo
Trimethoprim/
Sulfamethoxazole 3 days ↑ in K (real); 

↑ in Cr (cosmetic)

Beta-lactam agents 3 to 7 days
Narrow options: 

amoxicillin, 
cefalexin

Fosfomycin 1 – 2 doses Agent of last 
resort for MDROs

Fluoroquinolones 3 days Black box warning

Presenter Notes
Presentation Notes
A CDC microbiologist holds two Petri dish culture plates growing bacteria in the presence of discs containing various antibiotics. The isolate, i.e., bacterial species, on the bottom plate is susceptible to the antibiotics on the discs, and is therefore, unable to grow adjacent to the discs. The plate on top was inoculated with a Carbapenem-Resistant Enterobacteriaceae (CRE) bacterium that proved to be resistant to all of the antibiotics tested, and is therefore, able to grow near the discs.  



Other Thoughts

CDC/James Gathany
Public Health Image Library

Intravenous Antibiotic Oral Equivalent

Ampicillin Amoxicillin

Cefazolin Cefalexin or Cefuroxime

Ampicillin/Sulbactam Amoxicillin/Clavulanate

Tetracyclines = doxycycline & minocycline

Enterococcus spp. Staphylococcus aureus

Presenter Notes
Presentation Notes
A CDC microbiologist holds two Petri dish culture plates growing bacteria in the presence of discs containing various antibiotics. The isolate, i.e., bacterial species, on the bottom plate is susceptible to the antibiotics on the discs, and is therefore, unable to grow adjacent to the discs. The plate on top was inoculated with a Carbapenem-Resistant Enterobacteriaceae (CRE) bacterium that proved to be resistant to all of the antibiotics tested, and is therefore, able to grow near the discs.  



Antimicrobials for UTI in 
Residents with Severe Dementia

• 196 episodes of suspected UTI in 
110 residents
• Over 80% female and white
• Extremely impaired cognitive & 

functional status

• 55 (28%) episodes with fever
• 118 (80%) “positive UA & culture”
• 31 (16%) met minimum criteria to 

start antimicrobials 
Dufour et al., JAGS Dec 2015 v63(12) 2472.Janice Haney Carr

Public Health Image Library

Presenter Notes
Presentation Notes
Modified Hodge test (MHT), which is used to identify resistance in bacteria known as Enterobacteriaceae.  The distinctive clover-leaf shaped regions seen on the culture dish develop under the following conditions. The dish is first inoculated with a culture of carbapenem-susceptible Escherichia coli bacteria. Next, a carbapenen laden susceptibility disk is placed atop the medium, followed by streaking the dish with the test organism from each disk outwardly, in a star-like pattern. If the test organism is a strain that is able to produce carbapenemase, it can then render the carbapenen antimicrobial agent contained in the disk ineffective, in which case, the carbapenen-susceptible E. coli bacteria, can grow along the test microbial streaks, thereby, forming the classic clover-leaf pattern.



No Influence on Survival

Dufour et al., JAGS Dec 2015 v63(12) 2472.
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Presenter Notes
Presentation Notes
33 (36%) died in 1 year f/u period



• This is an active process
• More frequent vital signs
• Oral hydration
• Assess for pain, changes in 

medicine, other reasons like a 
bad night’s sleep, constipation

Watchful Waiting

Janice Haney Carr
Public Health Image Library



Active Monitoring Order Set

Nace et al., JAMDA 2014;15:133-139

Presenter Notes
Presentation Notes
Modified Hodge test (MHT), which is used to identify resistance in bacteria known as Enterobacteriaceae.  The distinctive clover-leaf shaped regions seen on the culture dish develop under the following conditions. The dish is first inoculated with a culture of carbapenem-susceptible Escherichia coli bacteria. Next, a carbapenen laden susceptibility disk is placed atop the medium, followed by streaking the dish with the test organism from each disk outwardly, in a star-like pattern. If the test organism is a strain that is able to produce carbapenemase, it can then render the carbapenen antimicrobial agent contained in the disk ineffective, in which case, the carbapenen-susceptible E. coli bacteria, can grow along the test microbial streaks, thereby, forming the classic clover-leaf pattern.




Mr. N

This is not Mr. N.  Promise

Date Events

01/10/2024
Nurse notes dysuria; 
Night coverage orders UA & Culture
UA w/ SG 1.023, TNTC WBC, 3-10 RBC

01/12/2024 Culture with >100K Klebsiella
Covering provider orders 8 days cefuroxime

What is missing here?



Mr. N

This is not Mr. N.  Promise

Date Events

01/10/2024
Nurse notes dysuria; 
Night coverage orders UA & Culture
UA w/ SG 1.023, TNTC WBC, 3-10 RBC

01/12/2024 Culture with >100K Klebsiella
Covering provider orders 8 days cefuroxime

01/15/2024 & 
01/16/2024

Noted to have urinary retention
Intermittent straight caths  indwelling foley
Behavioral issues around pain
Night coverage note: “Large volumes of urine may 
exacerbate CKD and UTI”

01/18/2024 Last day of cefuroxime

01/19/2024
Provider attributes urinary retention to UTI
Stops oxybutynin
Starts to address pain, narcotics, constipation issues

01/24/2024 Foley catheter removed

01/26/2024 Tamsulosin 0.4mg started

Presenter Notes
Presentation Notes
Continued to think and stay engaged.  Documentation available to understand decision making.  So can work with this on education AND on systems approach 



Signs and Symptoms of…

Public Health Image Library

Acute Cystitis

Dysuria

Urgency

Flank pain or 
suprapubic pain

New/worsening 
incontinence

Gross hematuria

Fever and/or 
shaking chills

Presenter Notes
Presentation Notes
Lots of reasons for dysuria.  Totally fine to try once w/ treatment and see if it works.  If not, then think aavaing…



Signs and Symptoms of…

Public Health Image Library

Acute Cystitis

Dysuria

Urgency

Flank pain or 
suprapubic pain

New/worsening 
incontinence

Gross 
hematuria

Fever and/or 
shaking chills

May Have Causes that are 
NOT Acute Cystitis

Yeast infection, enlarged prostate, 
LUTS, urethral stricture…

Instrumentation, urge incontinence

Spinal issues, muscle spasm, shingles, 
GI issues, renal stones…

Mobility, stones, neurogenic bladder, 
pelvic floor weakness…

Prostate issues, stones, renal/bladder 
cancer, medications…

A systemic infection…

Presenter Notes
Presentation Notes
Lots of reasons for dysuria.  Totally fine to try once w/ treatment and see if it works.  If not, then think aavaing…



Take Home Messages

37

• It’s ok to have a dirty urine
• It’s ok to have a positive urine culture
• It’s ok to STOP antibiotics

• No tests of cure  
– Don’t borrow trouble!

• Try active monitoring before antibiotics
• 7 days of antibiotics is a long course

Photo:  Ulrich Joho

Presenter Notes
Presentation Notes
Up to 50% of older adults in nursing homes have asymptomatic bacteriuria (ASB)
Goal of therapy is symptom resolution, not culture resolution
Sometimes people wait for culture results to come back before starting therapy…at which point the patient does not need treatment




A Nursing Home Haiku

Thank you !

Kind care for elders
Rehabilitation place

Many roles, one home.

robinjump@gmail.com or 
Robin.Jump@va.gov 

mailto:robinjump@gmail.com
mailto:Robin.Jump@va.gov


Patient Safety Program for Antibiotic Stewardship

39https://www.ahrq.gov/hai/tools/mrsa-prevention/toolkit/index.html



Patient Safety Program for Antibiotic Stewardship

40

https://www.ahrq.gov/antibiotic-use/index.html



Antibiotic Use Protocols for Long-Term Care

41

https://www.ahrq.gov/antibiotic-use/long-term-care/index.html



Resources

Toolkit To Improve Antibiotic Use in Long-Term Care
https://www.ahrq.gov/antibiotic-use/long-term-care/index.html

 Urinary Tract Infection
https://www.ahrq.gov/antibiotic-use/long-term-care/best-

practices/uti-assess.html
 Respiratory Tract Infection 

https://www.ahrq.gov/antibiotic-use/long-term-care/best-
practices/respiratory-assess.html

 Skin/Soft Tissue Infection
https://www.ahrq.gov/antibiotic-use/long-term-care/best-

practices/cellulitis.html 

https://paltc.org/content/iou-toolkit     

   
 

https://www.ahrq.gov/antibiotic-use/long-term-care/index.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/uti-assess.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/uti-assess.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/respiratory-assess.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/respiratory-assess.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/cellulitis.html
https://www.ahrq.gov/antibiotic-use/long-term-care/best-practices/cellulitis.html
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