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Objectives

A Acknowledgehe importance of antimicrobial resistance when considering infection
prevention and occupationdlealth

A Recogniz¢he content contained in the Compendium of Veterinary Standard

Precautions for Zoonotic Disease Prevention in VeteriRargonnel and other
resources for Infection Prevention and Control



CDC AntibiotiResistance Threats, 2013

A >2 million people are sickened each year with antibicggistant infections
A 23,000 die as direct result

A $20 billion in excess direct health costs estimated

A Urgent and serious resistant bacterial threats include:
A Clostridium difficile (C. difficile)
A Carbapenemresistant Enterobacteriaceae (CRE)
A Campylobactemon-typhoidal SalmonellaSalmonellalyphi,Shigella
A S. pneumoniagiuberculosisNeisserisgonorrhoeae
A Extended spectrur-lactamase producing Enterobacteriaceae
A Methicillin-resistantS. aureu$MRSA)
A Multidrug-resistantAcinetobacter, Pseudomonas aeruginosa

A VancomycirresistantEnterococcugVRE)

http://www.cdc.gov/drugresistance/threateport-2013/



Scope of the Problem in Healthcare
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wWhy Do We Care about AMR In Veterinary Medicine?

A Clinicallv relevant resistance Couples in households with dogs have more similar
y microbiomes than those living alone because of
A Bacterial culture and sensitivity additional shared microbial sources.

often not conducted
A Antibiotics not always wethrgeted

A Animals receivenedicallyimportant antimicrobials

A (e.g., cephalosporins, fluoroquinolones) Having a dog in the
: — : : pED - household adds bacterial
A Potential spread of antimicrobial NN .
: diversity to adult skin.
resistance Nurmberof ool
A Direct and close contact “
with humans y . .
7 Song et al. Cohabiting family members share microbiota with one
A Pet—to-pet transmiSSiOn s another and dogs. eLife 2013
A Foodborne infections of
humans ;




HAI and AMR in Human Healthcare

A Any day, 3.2% of hospitalized patients have a healthaaseciated infection (HAI)

A Common infection sites:
A Lungs site of surgery, bloodstream, urinary tract, gastrointestinal tract

A Risk factors:

A Medical devicesecumbencysurgery, immune compromise, substandard infection prevention anc
control (IPC)

A Billions in healthcare dollars annually, plus indiregsts to society (e.g., lost work tine
A HAI are commonly caused by mudtiug resistant organisms (MDRO) in hitggk medical environments

A In healthcare, HAI is a care quality and patient safety issue
A NHSN reporting
A Quality measures
A Performance tied to reimbursement from Centers for Medicaid and Medicare Services

Centers for Disease Control and Prevention. Healthéasociated Infectiongwvailable ahttps:// www.cdc.gov/hai/index.html 7
Magill etal. Multistate PoirtPrevalence Survey bfealth CareAssociated Infections. Engl) Med 2014;370:119808.



https://www.cdc.gov/hai/index.html

HAI and AMR in Veterinary Medicine

A Xpodu AYFSOUAZYya kmnn R23 | RYAdaA2y RIFEI@&Z odT
A Up to 16% of small animal ICU patients
A 81%of teachinghospitalsNB LJ2 NI xm | ! L 2dzio NBI |

A Impact not well described
A 9milar infection sites, unique risks and prevention challenges to healthcare

A Frequent contaminationvith enteric, otherbacterial organisms
A IV catheters can be contaminatedth Staphylococcuspp, Enterobactespp, E. coli, Pseudomonas
spp.,Klebsiellasspp.,Candidaglabrata
A Successful pathogens are often :
A Opportunistic organisms of animals or people
A Environmentally stable
A Multidrug resistant

RupleCrzniak Using syndromic surveillance to estimate baseline rates for healtiasmeciated infections in critical care units of smalhveal referral hospitals]VIM2013;27:13921399
Benedict. Characteristics of biosecurity anféction controlprograms at veterinary teaching hospital&aVMA2008; 233($:767¢73.
SeguelaBacterial and funga&blonisationof peripheral intravenous catheters in dogs and catSmallAnimPract 2011 Oct;52(10931-5
Stull. HospitalAssociated Infectionism Small Animal Practic¥etClinSmallAnim2015:45:21¢233
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Pathogens of Concern in Small Animal Medicine

Box 1
Pathogens of concern in a small animal dlinic

¢ Adenovirus (canine)
e Bordetella bronchiseptica
e Calicivirus (feline)

» Chlamydophila (feline)

s Distemper virus (canine) . . # of E. coli Pansensitivé MDR
Pe Isolation of resistant Source Isolat o y
e Herpes virus (feline) . solates n ( 0) Nn ( 0)
organisms from UMN Community
e Influenza viruses (canine, novel) Veterinary Medical Practice 102 70 (69%) 4 (40/0)
" Microsporum cans Center ICU 113 42 (37%) | 42 (37%)
¢ Parainfluenza virus (canine)
p \ ( \ feline) 1 Sensitive to all antimicrobials on panel; 2 MDR; Céjuare = 37.9;p<0.01
¢ FalvoVITLEES fcaning, Teline Unpublished data, courtesy of Prof. Jeff Bender

* Respiratory coronavirus (canine)
e Multidrug-resistant organisms

o Acinetobacter spp

o Escherichia coli

o Enterococcus spp

o Salmonella spp

o Staphylococcus s ) . —
ks PP Stull and Weese. HospitAlssociated Infections Small

o Pseudomonas spp Animal PracticeVet ClinSmallAnim2015;45:21¢233 9




AMR Challenges in Small Animals

A Extended spectrum betdactamase(ESBL, e.gCTXM, TEM, SHVpenicilling extendedspectrum
cephalosporinssnonobactams

A AmpCbeta-lactamasespenicilling cephalosporinggephamycinsbetalactamase inhibitors

P P P P P y
A Carbapenemases (e.g., NDM, KR@&Yybapenemspenicillins cephalosporins
A Enterobacteriaceade.g.,E. coliEnterobactey, SalmonellaAcinetobacter :
_ _ o MeropenemResistant

A Risk factors: raw meat consumption, antibiotic exposure E. coli

A Concerns for spread are high A Recovered from 2 dogs,
A Resistance genes oftaxist on mobile genetielements ﬁgﬁsﬁrg’%n In Finnish
A Evidence that humans and animals share these genes A Dogs had chroniotitis
A Associated with HAINnd outbreaks iveterinary settings externa, exposure to
A Identification and containment of infections and carriers is essential numerousantibiotics

.Sl dzR2AY 'S b2NI2y [9@ a! yiA o ARakdyRbseariakt®ublicyH€akh ahdyPieveritive $1gdiciNG EdkiatGreénHilk Medidall BEXfecteBub2019
Schmidt VM. Antimicrobial resistance risk factors and characterizatitaeoélE. coli isolated from healthy Labrador retrievers in the United KingévevVet Med2015;119:3340.

Schmidt VM. Routinantibiotic therapy in dogs increases the detection of antimicrelealstantfaecalEscherichia cold AntimicrobChema2018:73(12):33053316. 10
Gronthalet al. Sharing more than friendshiptransmission oNDM5 ST167 and CIN®-9 ST69 Escherichia coli between dogs and humans in a family, Finland, 2015urikzeiib2018;23(27.



More AMR Challenges in Small Animals

A Pseudomonas aeruginog®A)
A Considerable inherent resistance, capable of biofilm production
A Fluoroquinolone use cadrive resistancedevelopment
A In France 19.4% otitisausing PA resistant enrofloxacinand gentamicin

A Methicillin-resistantStaphylococcus S.pseudointermedius

A S.pseudointermediuVIRSP) Commonopportunistic

A s aureu$MRSA) pathogenfor which

A . o spread of resistance
Inherent resistance to betlactams, commonly to other antibiotics T

A Infection is common, can be transmitted among people and animals implications

A Clinical management of MRSP difficult in dogs

A MRSA greater problem in cats

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

Weese SRecent Developments in Antimicrobial Resistance. Proceedings ACVIM 2019 11
BourelyC. Antimicrobial resistance patternshmcteria isolatedrom dogs withotitis. Epidemiology and Infectid2019;147(e121):210.



AMR Challenges in Large Animal Patients

A Salmonella
A Concern for patient and zoonotic infection when present in veterinary settings
A Risk of subclinical shedding

A MRSA
A Challenge for individual infections (e.g., pestgical) and outbreaks in equine veterinary settings
A Hand hygiene important in prevention of nasal colonization of veterinary personnel

A ESBL
A Reported transmissionf ESBiproducingE. colin equine clinic
A Of 341 patients screened on admission to German teaching hospital, 10.7% feces and 3.4% of |
swabs positive for ESBL coliorganisms, including CIW SHV12

A IPC challenges exist in large animal clinical settings

Summarized in: Walther B al. Multidrugresistant opportunistic pathogens challenging veterinary infection contfetMicrobiol. 2017 Feb;200:7Z8.
Walther B, efal. Extendedspectrum betalactamasgESB)- producing Escherichia coli adainetobacteaumannii among horses entering a veterinary teaching hospitalSONEL3(1):
e0191873



PREVENTING INFECTIONS, | Combattin 0 AMR
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http://www.cdc.gov/drugresistance/about.html



Importance of IPC

Resistant infectionaot necessarily more virulent, but:

A Difficultto treat
A Prevention is worth a pound of cure

A Upto 70% ohuman HAI are preventable
A Likelysimilarin veterinarymedicine
A HAI impact clientost andsatisfaction
A Effective IPC reduces individual infections, overall clinic risk prof
leaving work
A Every animal examined or admitted could introduce organisms th
cause infection of self, other patients, or staff 1y
! Whia this Zog mey
A Standard precautions are essential S e
de?nmd pers_onal:trotective face
::;nf::tﬁaerne'as equipme
e Have question:f» about infet;tion pre\.n?ntion
MY SEARTENT ot Des it WOH
Umscheid Estimating the proportion of healthcamssociated infections that are reasonably preventable and the related | S nests et e A

mortality and costsICHE2011Feb;32(2):10414.



Increased Emphasis on |IPC

A IPC is essential to quality veterinary care
A Spread of AMR holds all veterinary professionals increasingly accountable
A Higher awareness of HAI among public

A Prevention of HAI can be targeted to higsk scenarios, like surgical site infection
A S pseudointermediuis very commortause
A High rates of resistance to additional antimicrobials
A SSI prevention has become essential

A Veterinarians can pose a risk to their patients
A More likely to be colonized with MRSA than gengralblic
A Moving among patients and patient care areas
A Hand washing is essential

15
HanselmarBA,Kruth SA, Rousseau J, et al. MethicitigsistantStaphylococcus aurewslonization in veterinary personnétmerginfect Di2006;12(12:1933;8.



Case 1: Mr. Bob
>4  Resistant . .

Doxycycline <=0.12 Susceptible

>4 Resistant A 6 yo, MN Boxer

e R A TPLO for CQupture with implants

>4 Resistant

R A Senthome on 3rd generationephalosporin
<=1 Susceptible A Consistent with clinic protocol
Gl <025 Susceptible A Developed draining tract at surgicite

Trimethoprim/sulfamet <=2 Susceptible

Oxacillin >2 Resistant

Amoxicillin/Clavulanat Resistant ROO m to I M p fove

Resistant A Antibiotics are not substitute for good IPC
Resistant A Broadspectrumantibiotic prescribed with nelear indication
Resistant A Noclear guidelines exist for pe3tPLO antibiotiase

Cefpodoxime Resistant

Cephalothin Resistant
Chloramphenicol

16

<=8 Susceptible



Compendium of Veterinary Standard
Precautions for Zoonotic Disease Prevention
in Veterinary Personnel
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ABSTRACT
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