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Objectives

• Acknowledge the importance of antimicrobial resistance when considering infection 
prevention and occupational health

• Recognize the content contained in the Compendium of Veterinary Standard 
Precautions for Zoonotic Disease Prevention in Veterinary Personnel and other 
resources for Infection Prevention and Control



CDC Antibiotic-Resistance Threats, 2013

• >2 million people are sickened each year with antibiotic-resistant infections

• 23,000 die as direct result

• $20 billion in excess direct health costs estimated

• Urgent and serious resistant bacterial threats include:

• Clostridium difficile (C. difficile)

• Carbapenem-resistant Enterobacteriaceae (CRE)

• Campylobacter, non-typhoidal Salmonella, Salmonella Typhi, Shigella

• S. pneumoniae, tuberculosis, Neisseria gonorrhoeae

• Extended spectrum β-lactamase producing Enterobacteriaceae

• Methicillin-resistant S. aureus (MRSA)

• Multidrug-resistant Acinetobacter, Pseudomonas aeruginosa

• Vancomycin-resistant Enterococcus (VRE)

http://www.cdc.gov/drugresistance/threat-report-2013/



Scope of the Problem in Healthcare

Untreatable microbial infections 

are on track to 

surpass cancer as the 

leading cause of death worldwide 
by 2050.

Healthcare Infection Society UK



Global Commitment



Why Do We Care about AMR in Veterinary Medicine?

• Clinically relevant resistance

• Bacterial culture and sensitivity 
often not conducted

• Antibiotics not always well-targeted

• Animals receive medically important antimicrobials 

• (e.g., cephalosporins, fluoroquinolones)

• Potential spread of antimicrobial 
resistance 

• Direct and close contact 
with humans

• Pet-to-pet transmission

• Foodborne infections of 
humans

Couples in households with dogs have more similar 

microbiomes than those living alone because of 

additional shared microbial sources.

Having a dog in the 

household adds bacterial 

diversity to adult skin. 

Song et al. Cohabiting family members share microbiota with one 

another and dogs. eLife 2013

CDC/ Dawn Arlotta
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HAI and AMR in Human Healthcare

• Any day, 3.2% of hospitalized patients have a healthcare-associated infection (HAI)

• Common infection sites: 

• Lungs, site of surgery, bloodstream, urinary tract, gastrointestinal tract

• Risk factors: 

• Medical devices, recumbency, surgery, immune compromise, substandard infection prevention and 
control (IPC)

• Billions in healthcare dollars annually, plus indirect costs to society (e.g., lost work time)

• HAI are commonly caused by multi-drug resistant organisms (MDRO) in high-risk medical environments

• In healthcare, HAI is a care quality and patient safety issue

• NHSN reporting

• Quality measures

• Performance tied to reimbursement from Centers for Medicaid and Medicare Services

Centers for Disease Control and Prevention. Healthcare-Associated Infections. Available at https://www.cdc.gov/hai/index.html.
Magill et al. Multistate Point-Prevalence Survey of Health Care–Associated Infections. N Engl J Med 2014;370:1198-208. 

https://www.cdc.gov/hai/index.html
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HAI and AMR in Veterinary Medicine

• ≤5.2 infections /100 dog admission days, 3.7/100 cat admission days

• Up to 16% of small animal ICU patients

• 81% of teaching hospitals report ≥1 HAI outbreak

• Impact not well described

• Similar infection sites, unique risks and prevention challenges to healthcare

• Frequent contamination with enteric, other bacterial organisms

• IV catheters can be contaminated with Staphylococcus spp, Enterobacter spp, E. coli., Pseudomonas 
spp., Klebsiella spp., Candida glabrata

• Successful pathogens are often :

• Opportunistic organisms of animals or people

• Environmentally stable

• Multidrug resistant
Ruple-Crzniak. Using syndromic surveillance to estimate baseline rates for healthcare-associated infections in critical care units of small animal referral hospitals. JVIM 2013;27:1392–1399
Benedict. Characteristics of biosecurity and infection control programs at veterinary teaching hospitals. JAVMA 2008; 233(5):767–73.
Seguela. Bacterial and fungal colonisation of peripheral intravenous catheters in dogs and cats.. J Small Anim Pract. 2011 Oct;52(10):531-5
Stull. Hospital-Associated Infections in Small Animal Practice. Vet Clin Small Anim 2015;45:217–233
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Pathogens of Concern in Small Animal Medicine

Source
# of E. coli 

Isolates
Pansensitive1

n (%)
MDR2

n (%)
Community
Practice

102 70 (69%) 4 (4%)

ICU 113 42 (37%) 42 (37%)

1 Sensitive to all antimicrobials on panel; 2 MDR; Chi-square = 37.9; p<0.01

Unpublished data, courtesy of Prof. Jeff Bender

Isolation of resistant 
organisms from UMN 

Veterinary Medical 
Center

Stull and Weese. Hospital-Associated Infections in Small 
Animal Practice. Vet Clin Small Anim 2015;45:217–233
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AMR Challenges in Small Animals

• Extended spectrum beta-lactamase (ESBL, e.g., CTX-M, TEM, SHV): penicillins, extended-spectrum 
cephalosporins, monobactams

• AmpC beta-lactamases: penicillins, cephalosporins, cephamycins, beta-lactamase inhibitors

• Carbapenemases (e.g., NDM, KPC): carbapenems, penicillins, cephalosporins

• Enterobacteriaceae (e.g., E. coli, Enterobacter), Salmonella, Acinetobacter

• Risk factors: raw meat consumption, antibiotic exposure

• Concerns for spread are high

• Resistance genes often exist on mobile genetic elements

• Evidence that humans and animals share these genes

• Associated with HAI and outbreaks in veterinary settings

• Identification and containment of infections and carriers is essential

Beaudoin A, Norton LE. “Antibiotic Resistance and Stewardship.” Wallace-Maxcy-Roseanau-Last Public Health and Preventive Medicine. 16th Ed. MacGraw Hill Medical. Expected Pub2019
Schmidt VM. Antimicrobial resistance risk factors and characterization of faecal E. coli isolated from healthy Labrador retrievers in the United Kingdom. Prev Vet Med 2015;119:31-40.
Schmidt VM. Routine antibiotic therapy in dogs increases the detection of antimicrobial-resistant faecal Escherichia coli. J Antimicrob Chemo 2018:73(12):3305-3316.
Grönthal et al. Sharing more than friendship – transmission of NDM-5 ST167 and CTX-M-9 ST69 Escherichia coli between dogs and humans in a family, Finland, 2015. Euro Surveill. 2018;23(27).

Meropenem-Resistant 
E. coli

• Recovered from 2 dogs, 
one person in Finnish 
household

• Dogs had chronic otitis 
externa, exposure to 
numerous antibiotics
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More AMR Challenges in Small Animals

• Pseudomonas aeruginosa (PA)

• Considerable inherent resistance, capable of biofilm production

• Fluoroquinolone use can drive resistance development

• In France 19.4% otitis-causing PA resistant to enrofloxacin and gentamicin

• Methicillin-resistant Staphylococcus

• S. pseudointermedius (MRSP)

• S. aureus (MRSA)

• Inherent resistance to beta-lactams, commonly to other antibiotics

• Infection is common, can be transmitted among people and animals

• Clinical management of MRSP difficult in dogs

• MRSA greater problem in cats

• Enterococci demonstrate inherent and acquired resistance, but often commensal finding

Weese S. Recent Developments in Antimicrobial Resistance. Proceedings ACVIM 2019
Bourely C. Antimicrobial resistance patterns of bacteria isolated from dogs with otitis. Epidemiology and Infection 2019;147(e-121):1-10.

S. pseudointermedius: 

Common opportunistic 
pathogen for which 
spread of resistance 

will have considerable 
implications
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AMR Challenges in Large Animal Patients

• Salmonella

• Concern for patient and zoonotic infection when present in veterinary settings

• Risk of subclinical shedding

• MRSA

• Challenge for individual infections (e.g., post-surgical) and outbreaks in equine veterinary settings

• Hand hygiene important in prevention of nasal colonization of veterinary personnel

• ESBL

• Reported transmission of ESBL-producing E. coli in equine clinic

• Of 341 patients screened on admission to German teaching hospital, 10.7% feces and 3.4% of nasal 
swabs positive for ESBL E. coli organisms, including CTX-M, SHV-12

• IPC challenges exist in large animal clinical settings

Summarized in: Walther  B et al. Multidrug-resistant opportunistic pathogens challenging veterinary infection control. Vet Microbiol. 2017 Feb;200:71-78.
Walther B, et al. Extended-spectrum beta-lactamase (ESBL)- producing Escherichia coli and Acinetobacter baumannii among horses entering a veterinary  teaching hospital. PLoS ONE 13(1): 
e0191873 



Combatting AMR

According to Centers for Disease Control and 
Prevention, four core actions can help fight 
resistance.

1. Prevent infections

2. Track infections

3. Improve antibiotic prescribing (stewardship)

4. Develop new drugs and diagnostics

http://www.cdc.gov/drugresistance/about.html 
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Importance of IPC

• Resistant infections not necessarily more virulent, but:

• Difficult to treat

• Prevention is worth a pound of cure

• Up to 70% of human HAI are preventable

• Likely similar in veterinary medicine

• HAI impact client cost and satisfaction

• Effective IPC reduces individual infections, overall clinic risk profile

• Every animal examined or admitted could introduce organisms that 
cause infection of self, other patients, or staff

• Standard precautions are essential

Umscheid. Estimating the proportion of healthcare-associated infections that are reasonably preventable and the related 
mortality and costs. ICHE 2011 Feb;32(2):101-14.
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Increased Emphasis on IPC

• IPC is essential to quality veterinary care

• Spread of AMR holds all veterinary professionals increasingly accountable

• Higher awareness of HAI among public

• Prevention of HAI can be targeted to high-risk scenarios, like surgical site infection
• S. pseudointermedius is very common cause

• High rates of resistance to additional antimicrobials

• SSI prevention has become essential

• Veterinarians can pose a risk to their patients

• More likely to be colonized with MRSA than general public

• Moving among patients and patient care areas

• Hand washing is essential

Hanselman BA, Kruth SA, Rousseau J, et al. Methicillin-resistant Staphylococcus aureus colonization in veterinary personnel. Emerg Infect Dis 2006;12(12):1933–8.



1 6

Case 1: Mr. Bob 

• 6 yo, MN Boxer

• TPLO for CCL rupture with implants

• Sent home on 3rd generation cephalosporin

• Consistent with clinic protocol

• Developed draining tract at surgical site

Room to Improve

• Antibiotics are not substitute for good IPC
• Broad-spectrum antibiotic prescribed with no clear indication
• No clear guidelines exist for post-TPLO antibiotic use
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Important Resources

Canadian Committee on AR

National Association 
of 

State Public Health 
Veterinarians

American Animal Hospital Association

ISU Center for 
Food Security and 

Public Health
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Standard Precautions for Zoonotic Disease Prevention in 
Veterinary Personnel

Minimum infection prevention practices that apply to all patient care, 
regardless of suspected or confirmed infection status of the patient, 

in any setting where care is delivered

• Hand hygiene

• Personal protective equipment (PPE)
• Gloves, face protection, respiratory protection, protective outerwear

• Protective actions during veterinary procedures
• Intake, handling, examination, injection safety, dentistry, resuscitation, obstetrics, necropsy, 

specimen handling, wound care

• Environmental infection control
• Cleaning and disinfection, isolation of animals, linen handling, spill response, medical waste, rodent 

and vector control, dedicated staff eating and break space

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
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Protection of Veterinary Workers

• Zoonotic diseases are recognized occupational hazards for veterinary personnel

• Occupational Health and Safety Administration (OSHA) has specific standards that 
apply to workplace hazards (e.g., PPE standard)

• OSHA general duty clause covers measures without specific standards (29 U.S.C § 654 
Sec. 5)

• Infection prevention only one aspect of employee safety and health 

• Biological and infectious hazards

• Physical hazards

• Chemical hazards

• Ergonomics

• Workplace stress and violence

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
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Transmission-Based Precautions

Contact Precautions 

Agents spread by direct/indirect contact 
with patient/patient’s environment

• Single patient room

• Cohorting at ≥3 feet apart

• Gown, gloves for all interactions 
that might involve contact with 
patient/potentially 
contaminated patient areas

• Don PPE on room entry, discard 
before exiting

https://www.cdc.gov/infectioncontrol/guidelines/isolation/precautions.html#IIIb

Airborne Precautions 

Agents that remain infectious 
over long distances when 

suspended in the air

• Airborne infection isolation 
room or private room

• Mask or respirator, depending 
on disease

Droplet Precautions 

Agents spread by respiratory/mucous 
membrane contact with 

respiratory secretions

• No air handling, ventilation

• Single patient room

• Cohorting, separation curtain

• Mask for close patient contact

• Patients transported out of 
room should wear mask, follow 
respiratory/cough etiquette
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Infection Prevention and Control Program Essentials

Goals: Reduce HAI and protect veterinary staff and clients

• Hand hygiene and PPE

• Environmental infection control

• Patient management

• Education, training, leadership

• Surveillance

• MDRO containment

• Antimicrobial stewardship

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull and Weese. Hospital-Associated Infections in Small Animal Practice. Vet Clin Small Anim 2015;45:217–233
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326.

Stull J et al. J Am Anim Hosp Assoc 2018; 54:297–326.
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Hand Hygiene (HH)

• Most important aspect of infection prevention 

• Hand washing with soap and water, use of alcohol-based hand sanitizer

• Routine HH removes or kills transient microorganisms on skin

• Present on most superficial layers of skin

• Acquired through contact with animals, people, environment

• Most likely to be transferred among patients

• Surgical scrubbing removes or kills resident microorganisms on skin

• Present in deeper layers of skin

• Not susceptible to mechanical removal

• Addition of antiseptic agent

• Important to use procedures that maintain skin integrity

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 

CDC/ Kimberly Smith, Christine Ford
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When to Conduct HH

• Hand washing must be conducted when debris is visible

• Hand sanitizer ineffective when organic material present

• If no running water available, use wet hand wipe to remove debris, followed by sanitizer

• Hand sanitizer not effective against bacterial spores (e.g., Clostridium), Cryptosporidium, nonenveloped
viruses (e.g., parvovirus)

• Conduct HH:

• Immediately before and after patient contact, especially invasive procedures

• Before and after contact with items in the patient’s environment

• After exposure to bodily fluids (e.g., discharge, specimen handling)

• Before putting on gloves AND after glove removal

• After using restroom

• Before eating

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 
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Personal Protective Equipment

• PPE includes:

• Gloves 

• Protective outerwear (e.g., lab coat, gown)

• Face protection (e.g., face shield),

• Respiratory protection (e.g., N95 respirator)

• PPE reduces risk of clothing contamination, exposure of skin and 
mucous membranes to pathogens, and reduces transmission of pathogens among patients

• Daily laundering, at minimum of lab coats, scrubs, and when exposed to infectious patient

• Clothing can serve as fomite for microorganism transmission

• Disposable items cannot be reused

• Should not be worn outside of work environment

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 

CDC/ Awadh Mohammed Ba Saleh, Yemen
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Gloves

• Barrier that can be removed when soiled but not substitute for hand hygiene

• Before and after glove use

• Routine use when contact with patient with known or suspected infection, feces, body fluids, vomitus, 
exudate, non-intact skin

• Use during dental, obstetric procedures, cleaning of animal areas, and necropsy

• Sterile gloves should be used to prevent transmission of microorganisms to patient or clinical 
equipment (e.g., surgery, examination of “clean” wounds, sterile equipment)

• Changed between animals and between dirty and clean procedures

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 
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Protective Clothing

• Limits transmission of pathogens between person and patient

• Laboratory coats, coveralls, gowns (reusable cloth, disposable), coveralls

• Regular clothing must be completely covered 

• Permeable or impermeable, based on situation

• Use when: 

• Risk of clothing contamination with large number of organisms (e.g., procedures with splashing risk, 
patients with diarrhea/respiratory disease)

• Any risk of clothing contamination with highly virulent, resistant, or transmissible organisms (e.g., 
multidrug resistant organism, parvovirus, influenza) from patient or patient’s environment

• Nonsterile gowns used during patient care to prevent transfer of pathogens from one patient to others

• Disposable gowns should not be reused

• Perform hand hygiene after removing gown, before leaving patient environment

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 
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Face, Foot, and Respiratory Protection

• Face protection includes surgical masks and eye protection, or face shield 

• Used when splash or droplet transmission risk

• Dental procedures

• Wound lavage, abscess lancing

• Potentially zoonotic respiratory disease with productive coughing or sneezing

• Necropsy

• Facial hair, eye glasses taken into consideration during selection

• Foot protection: single-use disposable covers or easily cleaned and disinfected slip-on 
shoes/boots

• Respiratory protection (e.g., N95)
• Protects airways of workers exposed to small airborne contaminants

• Requires compliance with OSHA’s respiratory tract protection standard (29 CFR 1910.134)

Williams C et al. Compendium of Standard Precautions for Zoonotic Disease Prevention in Veterinary Personnel. JAVMA 2015;247(11):1252-1277.
Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 
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Environmental Infection Control

• Cleaning and disinfection is important step in HAI prevention, control of outbreaks

• Environmental contamination in healthcare facilities associated with HAI

• Reduction of contamination support outbreak control, reduction of HAI

• Basics components:

• Surface or item cleaned to be free of visible organic material

• EPA-registered disinfectant, applied at manufacturer’s dilution, contact time 

• Selection based on surface, activity spectrum, susceptibility to organic matter

• HH conducted afterward

• Regular cleaning and disinfection between uses, when visibly soiled

• Increased cleaning for high-touch surfaces, areas holding animal(s) with transmissible pathogen of 
concern

Donskey CJ. Does improving surface cleaning and disinfection reduce healthcare-associated infections? Am J Infect Control 2013;41(Suppl 5):S12–9
Stull and Weese. Hospital-Associated Infections in Small Animal Practice. Vet Clin Small Anim 2015;45:217–233
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Environmental Infection Control

Stull J et al. 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines. J Am Anim Hosp Assoc 2018; 54:297–326. 
Iowa State University Center for Food Security and Public Health. Disinfection. http://www.cfsph.iastate.edu/Disinfection/index.php
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Patient Management

• “Flow” for work and animal movement when infectious disease is present

• Avoid waiting room, common treatment areas

• Consider interventions to reduce transmission of organisms (e.g., cohorting, isolation)

• Dedicated isolation room with own equipment, hand hygiene station, PPE, signage

• Review shared medical equipment practices during outbreaks, for patients with transmissible organism 
of concern

• Optimize IPC during procedures, for maintenance of medical devices

• Placement and maintenance of peripheral catheters, indwelling urinary catheters

• Resident animals can harbor resistant bacteria and can act as fomites within a veterinary clinic

• Limit contact between staff and resident animals

• Prevent access of resident animals to patient care areas

Ghosh A, Kukanich K, Brown CE, et al. Front Microbiol 2012;3:62.
Stull and Weese. Hospital-Associated Infections in Small Animal Practice. Vet Clin Small Anim 2015;45:217–233
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Case 2: Buffy

• 8yr FS Manx feline, well-loved clinic cat

• 2012: Presented with ≥7 year history of urinary incontinence and inappropriate urination

• History of UTI diagnoses and treatment prior to 2012 unknown

• October 2012–August 2016

• Six Enterococcus sp. UTI diagnoses

• Treated with cefovecin, amoxicillin-clavulanate, or orbifloxacin each time

• September 2016

• UTI: E.coli (10–50K/ml) and methicillin-resistant S. pseudointermedius
(MRSP, 10–50K/ml)

• Treatment with orbifloxacin



• December 20, 2017

• MRSP, >100K/ml; nitrofurantoin, 80 mg/mL TID

• January 24, 2018

• MRSP, 1–10K/ml; nitrofurantoin, 80 mg/mL TID

• June 2018–September 2018 (4 months)

• Treated three times for Enterococcus sp. with amoxi-clav

• Ongoing

• Urine specimens collected when apparent increase in leaked urine on floor 

3 2

Buffy

Room to Improve

• Non-first-line antibiotic selection for initial uncomplicated UTI
• Repeated treatment of Enterococcus bacteriuria
• Ongoing potential for treatment of subclinical bacteriuria
• Clinic cat contacts patient care areas, employee space
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Leadership, Education, Training 

• Administrative leadership is essential

• Clinical IPC leader

• Clinic infection control manual/policy

• Roles, responsibilities, protocols

• Steps to measure adherence to IPC plan

• Communication protocol for routine work, situations 
of concern

• Phone numbers for laboratory, IPC consultants, 
public health

• Routine education, including veterinarian and other staff

• Education plan for onboarding employees NASPHV. http://nasphv.org/documentsCompendiaVet.html

2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines.
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Surveillance

• Passive surveillance

• Routine monitoring of surgical outcomes, culture and susceptibility testing results

• Record information into central database, reviewed by IPC leader

• Follow up with active surveillance as needed

• Active surveillance

• Admission screening (e.g., MRSA, Salmonella)

• Assessment of potential in-clinic transmission

• Surveillance data can be used to assess potential breaches in IPC, noncompliance

• Can also be used for education of staff or to stimulate conversation of IPC practices, challenges



Antimicrobial Stewardship: Improving Use While Effectively 
Treating Infections

• Antibiotics are essential to all aspects of health, shared resource

• High facility antibiotic use can put all patients at risk

• Increased transmission, infection, colonization of resistant 

organisms for all

• Drug interactions and adverse effects

• Stewardship goal is to optimize the “5 Ds”:

• Diagnosis. Determining if an antibiotic is needed

• Drug. Choosing the right antibiotic for the infection and patient

• Dose. Giving the right amount of antibiotic

• Duration. Giving the antibiotic for the right amount of time

• De-escalation. Discontinuing or narrowing antibiotic as 

appropriate



AVMA Core Principles of Companion Animal Stewardship

• Clinic/Practice Commitment

• Gather a stewardship team

• Responsibility, Authority, Drug Expertise

• Leadership and expertise to advance stewardship 

• Implementing Actions to Improve Antibiotic Use

• Use of prescribing guidelines, algorithms, protocols

• Surveillance: tracking, monitoring and measurable outcomes

• Understand baseline practices and track compliance with clinic protocols

• Resources and Education

• Require yearly CE for stewardship and train new staff



Antibiotic Therapy “Do and Don’t”

• Consider and rule-out non-bacterial causes

• Consider other therapeutic options

• Utilize culture and sensitivity testing

• Refer to published treatment guidelines

• Monitor treatment response and client compliance

• Take a “time out” before adding, switching, 
or changing antibiotic treatments

Host

DrugBug



Case 3: Shelly

• 14yo, FS Cocker Spaniel

• Metastatic anal sac carcinoma

• Ureteral transposition w/stents

• Diarrhea metronidazole

• UTI  ciprofloxacin, No WBC, No bacteria, 
No Culture

• Ureteral stents obstructed, bilateral pyelonephritis

• UC: no growth on imipenem

• Rx: meropenem

• Re-obstructed MDR E. coli cultured

• Bilateral SUBs placed

• Rx: meropenem

• SUBs obstructed MDR E. coli cultured

• Humane euthanasia



Case 3: Shelly and Use of Third Line Antibiotics

• Third line antibiotics (e.g., vancomycin, carbapenems, linezolid) might 
be warranted if:

• Documented infection: clinical, cytology, culture

• No other reasonable options and susceptible to third line drug

• Realistic chance of infection elimination (e.g., eliminate 
underlying cause)

• Consultation with infectious disease or antibiotic therapy expert

Room to Improve

• Communication among services poor
• No protocol to guide use of third line antibiotics
• IPC: some good practices, some not so good



Goals: Reduce HAI and protect veterinary staff and clients

• Hand hygiene and PPE

• Environmental infection control

• Patient management

• Education, training, leadership

• Surveillance

• MDRO containment

• Antimicrobial stewardship
40

Infection Prevention and Control Program Essentials

MDRO Response
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MDRO Containment

Goals of initial containment approach in healthcare settings:

1. Identifying affected patients

2. Ensuring appropriate control measures are promptly 
implemented to contain further spread

3. Determining if transmission and dissemination is occurring

4. Characterizing organism or resistance mechanism to guide 
further response actions, patient management, future 
responses

https://www.cdc.gov/hai/pdfs/containment/Health-Response-Contain-
MDRO-H.pdf
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Strategies for MDRO Containment

Specific actions dependent on the identified MDRO:

1. Initial response measures

• Notify primary physician, patient care personnel, public health

• Implement appropriate IPC measures (e.g., contact precautions)

• Notify patient family, transferring facility if infection was present 
on admission

2. Conduct healthcare investigation

• Review all healthcare received (last ≤30 days) to understand 
potential exposures leading to infection

• If high-risk event (e.g., exposure to healthcare in high-risk 
country) can be identified, can use to define risk period for 
potential transmission

https://www.cdc.gov/hai/pdfs/containment/Health-Response-Contain-
MDRO-H.pdf
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Strategies for MDRO Containment (cont.)

3. Conduct contact investigation

• For inpatients, conduct colonization screening for 
epidemiologically linked patients 

• Broader screening if novel organism or not on contact precautions

4. Clinical laboratory prospective and retrospective surveillance

• Lab(s) that performs cultures for facility look forward and back in 
records for similar resistance profiles

• Additional testing for mechanism of action

5. Environmental cultures

• For organisms with known environmental persistence

• Questions about cleaning and disinfection quality

6. Implement system to ensure IPC measure adherence

• Education, supplies, on-site assessment, adherence monitoring, 
communication across care transitionshttps://www.cdc.gov/hai/pdfs/containment/Health-Response-Contain-

MDRO-H.pdf
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How are we doing?

• 0-42% clinics have infection control plans

• 61% clinics have quarantine or isolation area

• 6%-37% used PPE when indicated, depending on situation

• Hand hygiene compliance is poor

• 20% between patients

• 76% before eating

• 16% of practitioners reported routinely using antimicrobials for clean surgical procedures (e.g., 
ovariohysterectomy, castration, uncomplicated mass removal)

• Approximately 40% of canine antibiotic prescriptions had no evidence of infection in one hospital

• Treated in line with published guidelines: 80% of upper respiratory tract infections, 67% of non-
recurrent UTI, 44% of recurrent UTI, 22% of bronchitis

Task Force Survey of AVMA Membership – unpublished
Shea et al. J Small Animal Pract 2011;52(6):310-318.
Banfield. Antimicrobial usage patterns among companion animal veterinarians. 2017

Wright JG, et al. JAVMA 2008;232(12):1863-72.
Murphy CP et al. Zoonoses Pub Health 2010;57(6):429-38.
Venkat et al. Prev Vet Med 2019;169.
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Need to Heighten Awareness, Improve Practice

• Veterinary workers are at continued risk from zoonotic infections 

• We pose an AMR infection risk to our patients

• There is a higher awareness of HAI among pet owners and 
growing expectations for IPC

• Antimicrobial stewardship becoming more of an expectation

• FDA 5-year plan for veterinary stewardship

• Increasing awareness of public and other 
health professions

• State rules regarding antibiotic use, reporting passed

• Public health increasingly aware of clinic-based
veterinary settings as potential site for MDRO 
transmission

https://www.fda.gov/animal-veterinary/cvm-updates/fda-releases-five-
year-plan-supporting-antimicrobial-stewardship-veterinary-settings
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Important Resources

• 2018 AAHA Infection Control, Prevention, and Biosecurity Guidelines 

• JAAHA.org

• National Association of State Public Health Veterinarians: Compendium of Veterinary Standard Precautions 
for Zoonotic Disease Prevention in Veterinary Personnel (2015) 

• http://nasphv.org/Documents/VeterinaryStandardPrecautions.pdf

• “Infection Control in Veterinary Small Animal Practice,” Veterinary Clinics of North America 2015;45(2).

• https://www.sciencedirect.com/journal/veterinary-clinics-of-north-america-small-animal-
practice/vol/45/issue/2

• Canadian Committee on Antibiotic Resistance: Infection Prevention and Control Best Practice Guidelines for 
Small Animal Veterinary Clinics

• http://www.designit.ca/ccar/english/pdfs/GuidelinesFINALDec2008.pdf

• Center for Food Security and Public Health

• http://www.cfsph.iastate.edu

JAAHA.org
http://nasphv.org/Documents/VeterinaryStandardPrecautions.pdf
https://www.sciencedirect.com/journal/veterinary-clinics-of-north-america-small-animal-practice/vol/45/issue/2
http://www.designit.ca/ccar/english/pdfs/GuidelinesFINALDec2008.pdf
http://www.cfsph.iastate.edu/


Thank You!
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