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Session Objectives
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• Describe the importance of antibiotic stewardship in 
LTC

• Understanding why antibiograms matter in LTC

• Applying antibiogram data to help select optimal 
empiric therapy for urinary tract infections
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AMR visual
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AMR Harms Individuals and Populations 
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• Antimicrobial resistance directly harms individuals receiving 
antimicrobials since it can make drug treatment for their 
infection ineffective.  AMR is associated with increased 
mortality.

• There are also important second-hand harms of AMR at the 
population level due to transmission of resistant and 
opportunistic organisms between people and at other levels.
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Second Hand Effects
Antibiotics Cause 
Harm Beyond the 
Recipient
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Langford BJ, Daneman N, Leung V, Wu JH, Brown K, Schwartz KL, Garber G. The second-hand effects of antibiotics: 
communicating the public health risks of drug resistance. JAC-antimicrobial resistance. 2019 Dec;1(3):dlz059.
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Why is antimicrobial stewardship needed in LTC?



Long term care residents are vulnerable to 
infection

• Immuno-senescence with aging

• High frequency of comorbidities

• Close proximity to other vulnerable 
individuals

Nicolle ICHE 2000; Daneman Drugs Aging 2012; Crnich Drugs Aging 2015



Antibiotics are among the most frequently 
prescribed medications in long term care

• point prevalence 
5-8%

• annual 
prevalence 50-
80%

Montgomery JGDT 1995; Pakyz ICHE 2010; Daneman JAC 2011; Van Buul JAMDA 2012; 

Image cropped from Choosing Wisely / PHO antibiotic awareness campaign 2018



Long term care residents are vulnerable to 
antibiotic-related harms

• Age-related changes in renal and hepatic function

• decreased clearance, increased organ toxicity

• Polypharmacy

• drug-drug interactions

• Age-related reductions in microbiome diversity

• greater risk of C. difficile infection with each 
antibiotic course

• Skin breakdown and indwelling devices

• increase likelihood of invasive infection once 
antibiotic-resistant organisms are acquired

Mitchell JAMA IM 2014; Nicolle ICHE 2000; Crnich Drugs Aging 2015



Source:

www.PublicHealthOntario.ca

Older residents of 
long-term care homes 
are at high risk for 
infections, but also 
high risk for the 
harmful effects 
of antibiotics.
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Antimicrobial Stewardship
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• The aim of Antimicrobial Stewardship is to improve 
and measure the appropriate use of antimicrobial 
agents in order to mitigate AMR. 

• Appropriate use of antibiotics can be thought of in 
terms of initiation, selection and duration.  
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Appropriate Antimicrobial Prescribing
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Initiation: 

Prescribing antimicrobials only when 
necessary

Selection: 

Ensuring that the specific antimicrobial 
prescribed is appropriate

Duration: 

Antimicrobial has been prescribed for 
an appropriate period of time.

Does this patient need antibiotics?

Is the right antibiotic agent, route of 
administration, dose and frequency being 
prescribed to optimize efficacy and safety for 
the condition being treated?

Is the right duration of therapy (i.e. days) 
being prescribed for the condition being 
treated?



Source:

www.PublicHealthOntario.ca

50% of antibiotic 
courses in long-term 
care homes are 
unnecessary. 

Prescribe antibiotics with care.
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Use antibiotics wisely. 

www.publichealthontario.ca/ASP

Daneman N, et al. Variability in antibiotic use across nursing 
homes and the risk of antibiotic-related adverse outcomes for 
individual residents. JAMA internal medicine. 2015 Aug 
1;175(8):1331-9.

Daneman N, Gruneir A, Bronskill SE, Newman A, Fischer HD, 
Rochon PA, Anderson GM, Bell CM. Prolonged antibiotic 
treatment in long-term care: role of the prescriber. JAMA 
internal medicine. 2013 Apr 22;173(8):673-82.
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Urinary Tract Infections in 
Long-term Care 
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Patient Scenario
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76 Female with Parkinson’s disease 
reports new pain on urination and 
frequency x 1 day. No flank pain or fever. 
Mid stream urine specimen is sent for 
culture and pending. No recent 
antibiotics. Last UTI was 2-3 years ago.

What is the best course of action, and 
appropriate antibiotic treatment if any?
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Appropriate Antimicrobial Prescribing for UTI
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Initiation: 

Prescribing antimicrobials only when 
necessary

Selection: 

Ensuring that the specific antimicrobial 
prescribed is appropriate

Duration: 

Antimicrobial has been prescribed for 
an appropriate period of time.

Use Criteria To Assist in Diagnosis
Asymptomatic bacteriuria in older 
adults is a common mimicker of UTI
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ASB and the Inappropriate Prescribing Cascade
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Non specific 
signs/symptoms

•Altered mental status

•Falls

•Smelly/cloudy urine

Urine Culture Antibiotic Treatment

Antibiotic Harms

•Side Effects

•C. difficile

•AMR

•Altered microbiome – risk of 
infection

Brown KA, Daneman N, Schwartz KL, Langford B, McGeer A, Quirk J, Diong C, Garber G. The urine-culturing cascade: variation in nursing home 
urine culturing and association with antibiotic use and Clostridiodes difficile infection. Clinical Infectious Diseases. 2020 Apr 10;70(8):1620-7.
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Asymptomatic Bacteriuria is Common in LTC
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Biggel M, et al. BMC geriatrics. 2019 Dec;19(1):170.
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Urine Culturing in LTC: Practice Gaps
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www.publichealthontario.ca/UTI
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Appropriate Antimicrobial Prescribing for UTI
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Initiation: 

Prescribing antimicrobials only when 
necessary

Selection: 

Ensuring that the specific antimicrobial 
prescribed is appropriate

Duration: 

Antimicrobial has been prescribed for 
an appropriate period of time.

Remember Shorter is Smarter
Use the minimum effective duration to 
minimize patient harm
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AMS Strategies in LTC: Shorter is Smarter
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Appropriate Antimicrobial Prescribing for UTI
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Initiation: 

Prescribing antimicrobials only when 
necessary

Selection: 

Ensuring that the specific antimicrobial 
prescribed is appropriate

Duration: 

Antimicrobial has been prescribed for 
an appropriate period of time.

Personalize Treatment
Assess patient risk and review your facility 
specific antibiogram; re-assess with culture 
results



Empiric Therapy for UTIs

• Consider the following “5-S”

Symptoms: does your patient have symptoms consistent with UTI?

Syndrome: is this lower (cystitis) vs. upper (pyelonephritis), other?

Severity: is the patient admitted to hospital for UTI?

Susceptibility (risk of multi-drug resistance): local resistance rates 
and history of: a) healthcare exposure, b) antibiotic use, c) infection 
or colonization with resistant organism

Situational (patient-specific factors): allergies, contraindications, 
renal function, etc.

Nelson Z, et al. Guidelines for the prevention, diagnosis, and management of urinary tract infections in pediatrics and 
adults: a WikiGuidelines Group consensus statement. JAMA network open. 2024 Nov 4;7(11):e2444495
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Empiric Treatment Options for UTI
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Antibiotic Advantages Disadvantages

Cephalexin • Well tolerated • Frequent administration (up to 4 times per day)

Amoxicillin-
Clavulanate

• Good activity against several organisms 
that can cause UTI (e.g., E. coli, 
Klebsiella species, Enterococcus)

• Elevated risk of gastrointestinal adverse events, including C. 
difficile

• Spectrum may be broader than needed

Trimethoprim-
Sulfamethoxazole 

• Good urinary concentrations • Elevated risk of side effects (e.g., dermatologic) and drug 
interactions (e.g., medications that increase K+) 

• Caution in renal dysfunction

Ciprofloxacin • Good urinary concentrations
• Highly efficacious
• Generally well tolerated

• High risk of selection for antimicrobial resistance
• High risk of C. difficile infection
• Warnings due to rare but serious risk of tendon rupture, 

aortic aneurysm, and central nervous system side effects

Fosfomycin • Convenient single dose regimen
• Generally well-tolerated
• Low risk of C. difficile infection

• Cannot be used for pyelonephritis/prostatitis
• Potential risk of developing resistance on treatment

Nitrofurantoin • Good urinary concentrations
• Generally well tolerated
• Low risk of C. difficile infection

• Cannot be used for pyelonephritis/prostatitis due to 
inadequate tissue levels
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Using Local Data to Inform Treatment Decisions
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• “We suggest development of [institutional] stratified antibiograms over 
solely relying on non-stratified antibiograms to assist ASPs in developing 
guidelines for empiric therapy” – IDSA Guidelines 2016

• Long-term care homes should work with consultant laboratories to create a 
facility-specific summary of antibiotic susceptibility patterns from the 
organisms commonly isolated in microbiology cultures – CDC Core Elements 
of Antibiotic Stewardship

• Overall, selection should be guided by local susceptibilities and patient-
specific risk factors. – UTI WikiGuidelines

1. Barlam TF, et al. Clin Infect Dis. 2016;62(10):e51-e77. doi:10.1093/cid/ciw118.
2. Centers for Disease Control and Prevention. Core elements of antibiotic stewardship for nursing homes. Available from: https://www.cdc.gov/antibiotic-use/core-
elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
3. Nelson Z, et al. Guidelines for the prevention, diagnosis, and management of urinary tract infections in pediatrics and adults: a WikiGuidelines Group consensus statement. 
JAMA network open. 2024 Nov 4;7(11):e2444495

https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-appendix-a-508.pdf.
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What is an antibiogram?
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• Collection of antibiotic 
susceptibility data for common 
organisms 

• Can be stratified by healthcare 
setting, specimen type, etc.

• There are standardized 
recommendations for their 
development 

Truong WR, Hidayat L, Bolaris MA, Nguyen L, Yamaki J. The antibiogram: key considerations for its development and utilization. JAC-
antimicrobial resistance. 2021 Jun;3(2):dlab060.

isolate
#

Antibiotic 
A

Antibiotic 
B

Antibiotic 
C

Organism 
A

100 0% 60% 80%

Organism 
B

50 80% 25%

Organism 
C

30 10% 30% 90%

Organisms 
in rows

Number of 
organisms 
tested

Antibiotics 
in columns

Proportion of 
organisms 
susceptible
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Antibiograms in Ontario
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• Provincial: Ontario Antibiogram

• Regional: LifeLabs Antibiogram

• Antibiogram For Your Home

Now Available!
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Tailored to Your Facility’s Urine Culture Data
Your Long-term Care Home’s Antibiogram
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Efficient Facility Feedback of Existing Culture Testing is Able to 
Mitigate Resistance (EFFECT-AMR)
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• Purpose: harness routinely available microbiology data in Ontario to 
improve AMR surveillance, increase quality of test ordering and 
antimicrobial prescribing, and ultimately decrease the population burden 
of AMR

• Intervention: 

• Generate & disseminate facility specific antibiograms for LTC

• Assess utilization & impact of antibiograms

• Your Participation: review and disseminate your facility-specific 
antibiogram and ensure local practices reflect these recommendations
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LTCH-Specific Antibiogram 
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• Over 600 unique urinary antibiograms produced on web-based tool and 
disseminated via email

• Organisms for each home provided separately AND combined into a 
syndromic antibiogram to simplify treatment decisions

• Provincial data is used to inform local estimates if sample sizes are small 

• Empiric recommendations provided for uncomplicated and complicated UTI 
based on highest susceptibility (while considering risk of resistance/C. 
difficile).

To receive your home’s antibiogram, email:
ASP@oahpp.ca
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Patient Scenario
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76 Female with Parkinson’s disease 
reports new pain on urination and 
frequency x 1 day. No flank pain or fever. 
Mid stream urine specimen is sent for 
culture and pending. No recent 
antibiotics. Last UTI was 2-3 years ago.

What is the most appropriate antibiotic 
treatment if any?
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Strategies to Encourage Use of Antibiograms
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• Provide links via email and on intranet

• QR codes on screensavers

• Print and post treatment recommendations

• Incorporate recommendations into health record

• Discuss with team members at interdisciplinary/ 
council meetings

• Other suggestions?
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Key Takeways about Using Antibiograms
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• Antibiograms can be used to help guide antibiotic selection for 
an individual patient when an organism is not yet known or 
when final susceptibility results are pending. However they are 
not useful if final culture and susceptibility data are available. 

• Other key uses for antibiograms include informing local 
recommendations and tracking resistance over time.

• Patient factors, including prior antibiotic resistance, prior 
antibiotic use, and type of infection need to be taken into 
account when using an antibiogram.
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Summary
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• AMR is a global public health issue; antibiotic use drives AMR

• Unnecessary usage in LTC puts residents at risk of harm; there is wide 
variation in antibiotic prescribing between LTC homes

• UTI is a good target condition for stewardship in LTC; the main opportunity 
for improvement is to reduce testing and treatment for asymptomatic 
bacteriuria

• Facility-specific antibiograms generated from provincial laboratory data are 
now available

• To improve patient care and reduce risk of harm: consult these facility-
specific antibiograms, in tandem with considerations about the type of 
infection and patient specific considerations



Source:

www.PublicHealthOntario.ca

Help reduce 
antibiotic resistance 
in long-term care 
homes. 

Prescribe antibiotics with care.



Public Health Ontario keeps Ontarians safe and healthy. 
Find out more at PublicHealthOntario.ca

For More Information About This Presentation, Contact:

asp@oahpp.ca

For more information or to receive your home’s 
antibiogram, contact:

ASP@oahpp.ca

mailto:bradley.langford@oahpp.ca
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