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Small Animal Hospital \ {
Vetsuisse Faculty University Bern == = "

> One of two training centres for veterinary medicine in Switzerland
— Vetsuisse Faculty Bern and Zurich

AUSTRIA

> Important referral clinic for Western and Central Switzerland
— 120 employees, 80 students, 24/7 service, approx. 7000 patients/year (dogs, cats)
— Modern building and infrastructure

> Multidisciplinary university referral clinic
— Internal Medicine, Nephrology, Cardiology, Oncology
— General Surgery, Neurosurgery, Oncosurgery
— Emergency and intensive care
— Neurology, Anaesthesia, Radiology (CT, MRI, US, Rd), Dermatology
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National Strategy on AMR

Adopted by the Federal council 2015

8 fields of action

Research funding

2018: FSVO funding: Role of small

animal clinics in the spread of AMR
in Switzerland
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Informationssystem Antibiotika in der
Veterinarmedizin (IS ABV)

> All Prescriptions of Antimicrobials are transmitted to Federal
Food Safety and Veterinary office

> |ntroduced 1.1.2019

> Evaluation of efficacy of antimicrobial stewardship measures
> Comparison Prescriptions

— Longitudinally

— Regional and international

k I Informationssystem Antibiotika

in der Veterinarmedizin
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Do small animal clinics contribute to vetsuisse-fakult:t
the spread of MDR bacteria ?

— Multidisciplinary multicentre study
— 4 clinics/1 practice in Switzerland

— Samples of dogs, cats, owners, staff
and clinic environment

-~ MR Gram pos
— 3GCR Gram neg

— Risk factors for MDR colonization

— Audits of hygiene standards




Sampling

> Dogs and cats « Owners and Staff
— Expected hospitalisation >48 h - Self sampling at home
— Admission and discharge - Nasal swab
— Nasalloropharyngeal/rectal ~ Stool sample

Y,
 Follow up
— Monthly until 2 negative

samples




Culture and Isolation

— J Rectal swabs
% Fecal samples
I

Oro-nasal swabs

MH broth |

) . LB broth
18h, 37°C 18h, 37°C

MH broth Il +

Cefoxitin + OXA48

Aztreonam CARBA
~ Oxacilin ESBL Colistin

Q Plates
- - 18h, 37°C

18h, 37°C



Identification

Species identification

-

TSA Plates
24h, 37°C

MALDI-TOF

Resistance phenotype
MIC: panel of 16 antimicrobials

Sequnce typing and Clonality

ERIC-PCR

05 0469
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Sumilanity Coefficient

Whole Genome Sequencing
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Results

108 veterinary staff = /e 271 dogs and cats presented to 5 veterinary
w ? practices/clinics and their owners H L
I

Hospital

environment Prevalence and risk factors for

MDRO carriage in owners

Prevalence and risk factors for
acquisition of MDRO study!!

50 Owners/46 households
- Completed questionnaires (38)

- Nasal swabs (48) . @é.
- Fecal samples (49) mﬁf
MDROs detected in 9 (18%) owners

|
! | ! }

Duration of MDRO carriage in dogs and cats (n=34)

Owner-pet co-colonization (n=21)

™My ™xw ™My w L\

Owner-Dog pairs Owner-Cat pairs Owner-Dog pairs MDRO pos cats (4) MDRO pos dogs (11)

Only owner MDRO pos {2) Only cat MDRO pos (5) Only dog MDRO pos (12) o owner follow-up  no owner follow-up

MDRO pos dog+owner (1) Only owner MDRO pos (0) MDRO pos dog + owner (2) available available
MDRO pos cat + owner (0)

Dazio et al One Health 2021 11



Prevalence and Acquisition of MDR bacteria dogs and cats

> MDRO Colonisation at presentation
> 15.5% (Cl 95%, 11.4-20.4%)
> Dogs 18%; 10.2% Cats

>  MDRO Acquisition during Hospitalisation
>  28.3 % (Cl 95%, 22-35.4)
>  32.3% dogs, 20.6 % cats
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Enterobacterales are common in nosocomial colonisation
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E. coli

> 42.7% of Isolates at discharge Resistenzprofil (MIC)
> 71.4% (25/35) carbapenemase producing > 3rd-gen. Cephalosporine
_ Genotypes (WGS) >  [B-Laktam Antib.io.tika/B-
P Laktamase Inhibitoren
—  blag,.1g1 (22 Isolate; C.I|r?|c 1) > Fluoroguinolone
—  blag,, 4 (1 Isolate; Clinic 1) > Chloramphenicol
—  blaypys (2 Isolate; Clinic 2) >  Ertapenem

> Cluster 21 Isolate ST410 (Clinic 1)
— Carbapenemase gen blagya_ 151
— pAmpC Cephalosporinase gen blacyy.4,
— Quinolonresistenzmutationen (qnrS1+topoisomerases Il (GyrA) and IV (ParC)

» Euro Surveill. 2019 Sep 26;24(39):1900071. doi: 10.2807/1560-7917.ES5.2019.24.39.1900071

Shedding of OXA-181 carbapenemase-producing Escherichia coli from
companion animals after hospitalisation in Switzerland: an outbreak in

2018

Aurélien Nigg 1, Michael Brilhante 12, Valentina Dazio 3, Mathieu Clément 2:5, Alexandra Collaud !, Stefanie

Gobeli Brawand 1, Barbara Willi 4, Andrea Endimiani ®, Simone Schuller 3, Vincent Perreten 1




K. pneumoniae

> 30.5% isolate at discharge Resistenzprofil (MIC)
> Sequence type ST11 predominant >  3rd-gen Cephalosporine
. >  [B-Lactam Anitbiotika/B-

> Broadly resistant Lactamase Inhibitores
> 1/25 Isolate carbapenemase > Fluoroquinolones

— Responsible genotype (WGS) blagya.4s > Chloramphenicol

>  Sulfonamides

> Clinic 1 >  Gentamicin

— Isolates closely genetically related > Rifampin

— Isolates from dogs and cats
— Isolates from clinic environment

> J Antimicrob Chemother. 2021 Apr 13;76(5):1140-1149. doi: 10.1093/jac/dkab028.

Two high-risk clones of carbapenemase-producing
Klebsiella pneumoniae that cause infections in pets
and are present in the environment of a veterinary

referral hospital

Michael Brilhante 1 2, Stefanie Gobeli Brawand ', Andrea Endimiani 3, Helene Rohrbach 4,
Sonja Kittl 1. Barbara Willi 2, Simone Schuller 4, Vincent Perreten !



Pets remain coloniszed for several
months with low risk of owner co-

colonisation

-  MDRO carriage pets up to 136 days

- 9/50 (18%) Owners colonised
= ESBL ECOI’ (t)lac'|'x_l\/|_551 bIaCTx_M_15,

blactx.-1)
- MRCoNS

- MRSA

- No pet-owner co-colonisation despite

close contact

> One Health. 2021 Aug 31:13:100322. doi: 10.1016/j.onehlt.2021.100322. eCollection 2021 Dec.

Duration of carriage of multidrug-resistant bacteria
in dogs and cats in veterinary care and co-carriage

with their owners

Valentina Dazio ', Aurélien Nigg 2, Janne S Schmidt 3, Michael Brilhante 2,
Edgar | Campos-Madueno 4, Nico Mauri 3, Stefan P Kuster ©, Stefanie Gobeli Brawand 2,
Barbara Willi 3, Andrea Endimiani 4, Vincent Perreten 2, Simone Schuller !
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P: ESBL-KP DHA-1/CTX-M-1/-3/-15
D: CP-E. coli OXA-181

P: ESBL-E. coli CTX-M-1/-3/-15
D: ESBL-E. coli CTX-M-9/-14  ESBL-E. coll CTX-M-9/-14 ESBL-E. coli CTX-M-9/-14
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Risk factors for MDRO Colonisation

> At presentation

— Antimicrobial therapy
— Bone And Raw Meet (BARF)

> At discharge
— Hospitalisation in clinic 1
— Duration of Hospitalisation
— Antimicrobial therapy during Hospitalisation

JOURNAL OF
ACX'M, VETERINARY INTERNAL MEDICINE

Open Access

STANDARD ARTICLE () OpenAccess @ ® &

Acquisition and carriage of multidrug-resistant organisms in
dogs and cats presented to small animal practices and clinics

van den Bunt et al 2020 in Switzerland

Schmidt et al 2015
Wed|ey et al 2017 Valentina Dazio, Aurélien Nigg, Janne S. Schmidt, Michael Brilhante, Nico Mauri, Stephan P. Kuster,
Baede ef al 2015 Stefanie Gobeli Brawand, Gertraud Schiupbach-Regula, Barbara Willi, Andrea Endimiani, Vincent Perreten,

Simone Schuller 2 ... See fewer authors A



Transient colonization of Veterinary staff with MDRO

> 108 staff sampled, 2 staff MDRO positive
— Clinic 1: E.coli bla,,__ 151
— Clinic 2:. E.coli blaypy.5

— Clonal with isolates from animals and clinic environment

J Antimicrob Chemother 2020; 75: 766-768
doi:10.1093/jac/dkz470
Advance Access publication 9 December 2019

Employees of Swiss veterinary clinics
colonized with epidemic clones

of carbapenemase-producing
Escherichia coli

Andrea Endimiani (» '*, Michael Brilhante??,
Odette J. Bernasconi’, Vincent Perreten?,

Janne S. Schmidt*, Valentina Dazio®, Aurélien Nigg?,
Stefanie Gobeli Brawand?, Stefan P. Kuster®,
Simone Schuller®’ and Barbara Willi*!




Infection prevention and control standards

> High environmental contamination in some clinics

> Audit revealed deficits in several areas
Hygiene infrastructure

Management
Surveillance
Quarantine
Hand hygiene

Multicenter Study > Antimicrob Resist Infect Control. 2020 Jun 23;9(1):93.
doi: 10.1186/s13756-020-00742-5.

Poor infection prevention and control standards are
associated with environmental contamination with
carbapenemase-producing Enterobacterales and
other multidrug-resistant bacteria in Swiss
companion animal clinics

Janne S Schmidt ', Stefan P Kuster 2, Aurélien Nigg 3 Valentina Dazio 4, Michael Brilhante 3 3,
Helene Rohrbach ©, Odette J Bernasconi 7, Thomas Biidel 7, Edgar | Campos-Madueno )

Stefanie Gobeli Brawand 2, Simone Schuller 4, Andrea Endimiani 7, Vincent Perreten 3,
Barbara Willi 8



Examples for deficits

Gloves at every patient contact

Refillable dispensers in the wrong places

Spray disinfection

Use of alcoholic disinfectant for cleaning purposes
No surveillance of clinical infections

vV V V V V
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To summarise

Colonisation of dogs and cats with MDR bacteria
- At presentation 15.5 %
- Acquisition rate 28.3%

- Broadly resistant organisms; Carbapenemase producing
Enterobacterales
- E.coli bla
- E.coli bla,,,g
- K. pneumoniae bla,,_,g
- E.coli blaypy.s

oxa181

- Colonisation of veterinary staff

- High environmental contamination associated with low IPC standards

Dazio et al 2020
Nigg et al 2019

- - i I I Endimiani et al 2020
No co-colonisation of pets and their owners il

Dazio et al 2021
21
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Antibloti chen nichtvor der

Belden Patlenten handelt es sich filr
‘einmal nicht um sondem um
‘Hunde und Eatzen, Willl ist Lettern der
Elinischen Infektiologie und Spitalbygiens
ander Klinik fiar Kleintiermedizin der Uni-
wersitit Zirichund beobachtet die Ent-

o Q)

hhﬁnmﬂlhmﬁmulﬁmﬁﬂﬂ:gdmmwmm.

Kuscheln aut
elgene Gefahr

Hunde, Katzen und Co. kénnen multiresistente Keime aus Tierkliniken

nach Hause tragen. Fachleute sind alarmiert. Von Theres Liithi

«Wir hatten nicht

viel erwartet, doch die
Resultate waren ein
ziemlicher Schock. Wir
waren iiber das Ausmass
des Problems erstaunt.»

kommen,

zen verbreiten, Doch geht 25 um resistente
Kelme, ist wor allem vom Menschen die Rede
oder von Nutztleren, ‘unbeachtet
bliehen bisher die Hanstere,

Tier und Mensch im gleichen Bett
«In der Heimtiermedizin werden regelmissig

Bern, Von den Mengen hersind es zwar deut-
lich weniger als in der Nutztierhalung, «Wir
behanden keine S00 Kilogramm

S S 1 PSS

Um sichelnen (berblide tiber die Ver-

spannten

der Vietsnisse-Fakultat Zirich und Bern
zusammen und untersu dhten Tierein kis-
nerenund grisseren Kleintierdiniken der
Schwelz, «Wir hatten nicht viel erwartets,
erinnert sich schuller, sdoch dis Resultate
waren etn riemlicher Schock, Wir waren

Elnik multiresistente Kelme auf, «Manche

SRS PR I Y SR PR SRS T

NZZ am Sonntag 2021
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Lots needed to be done.....

> |mplement annual deep cleaning of clinic
> Review of all products for cleaning and disinfection
> Improve hand hygiene
— Restrict wear of non sterile gloves
— Improve Infrastructure for hand hygiene
— Training and education of staff and students
— Monitoring
> Implement passive surveillance
> Improve quarantine and isolation measures

> Overhaul Hygiene Handbook/ produce pocket version

23
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How to improve hand hygiene adherence

> Qualitative study, social marketing approach
> |dentify benefits and barriers
> Derive suitable interventions to foster HH adherence

> Methods
— Semi-structured interviews
— 8 groups, 32 staff
— Nurses, junior and senior clinicians, students

—_— SUbJeCt are as Research and Evaluation
. Social Marketing Quarterly
- Physical context Improving Hand Hygiene zfoiv%:%'zzgg
— Social factors Adherence in Small Animal Il
Hospitals: A Social Marketing .
— Personal factors Biireath S sage
Bettina Hochli' , Michael Dorn', Geraldine HolenwegerI iy

Claude Messner', Simone Schuller?, and Helene Rohrbach?

26



Hand hygiene

> Knowledge about problem does not necessarily translate into
correct behaviour — invisible enemy

> Welfare of patients main motivator

> Barriers
— Stress, multi-tasking, fragmented workflows
— Limited access to dispensers
— Poor feedback culture
— No rewards for good adherence

27



How habits are formed

Interventions

Dispensers as visual cues to perform hand hygiene
Handy hygiene adherence part of performance review
Fostering bottom-up feedback

Share surveillance data to make benefits visible

Reminder or
Context Cue

Behavioral
Repetition

Figure |. Three Components of Habit Formation. Note. Own illustration based on “Healthy Through Habit
Interventions For Initiating & Maintaining Health Behavior Change™ by W. Wood and D. T. Neal, 2016,
Behavioral Science & Policy, 2(1). https//doi.org/10.1353/bsp.2016.0008 28
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Hygiene Audit: comparison 2018 - 2021

IPC Area

Hygiene management

Staff education, monitoring
and feedback

Environmental cleaning
and disinfection

Isolation and Quarantine
MDRO management

Hand hygiene management
Personal hygiene

Health and Safety

Personal protective
equipment

Medication management

Antimicrobial Stewardship

Total Score (% of max
score)

Obtained scores

2018
2

4

N

N B W N WW -

35 (51.5%)

2021
6

N W A a0 o~

g O W

3
56 (82.4%)

Maximal Score

®»

o ~ OO O

A~ OO o &

68 (100%)
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No significant difference in MDR acquisition - ¢ '

rates post implementation of hygiene o
measures s J 4
Pre-lIIPC Implementation Post-1IPC Implementation

50%

45%

40% ﬁ

35%

30%

25%

20%

15%

10%

5% I

0%

Admission Discharge Acquisition Admission Discharge Acquisition
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MDR Isolates after improvement of IPC

14 CPE cluster
E.coli b1aOXA-48

K. variicola ST270 blagy_45

m Admission ™ Discharge
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E. hormaechei ST418 biaACT, blaxOXA-1, blaDHA-1, blaOXA-48
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Infection chains inside (and possibly outside) the
hospital

24" August

2™ August 9™ August . . . )
: Timeline for the cluster including K.

@ variicola ST1270 blagy,.4s during August
2022. Of 14 animals. 3 tested positive on
arrival (top section) and 11 positive at
g~ , .
 — +—Negative discharge (bottom section).
Mt < 0 ©—Positive
¢ 0
Y —2%

Timeline for the cluster including E.
hormaechei ST418 between the 21st of
June and the 25" of August. 18 animals

concerned, ie. 4 tested positive on

28" June 21¢ July

— +——Negative arrival (top section) and 14 positive
—0 ©—Positive ] ] ]
o © following their stay (bottom section).
+~—0
*~—0
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Hospital garden as reservoir for
OXA-type carbapenemases

Journal of
J Antimicrob Chemother 2026; 81: dkag144 Antimicrobial
https://doi.org/10.1093/jac/dkag144 Chemotherupy

The veterinary clinic backyard lawn used for relief walks of hospitalized
dogs is a hotspot for OXA-type carbapenemases in multiple
Enterobacterales

Yvonne Spahr (® 2, Javier E. Fernandez ( *, Andrea Endimiani (» , Simone Schuller ( *,
Helene Rohrbach @ * and Vincent Perreten (3 *
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Conclusions

> Small animal hospitals are hubs for selection and dissemination
of MDR bacteria

> Stringend IPC necessary — constant effort
> Under discussion on national level
o Binding measures for larger clinics
- CPE montioring
- Obligatory IPC concepts
o Make CPE in pets notifiable in Switzerland
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On a national level

Prudent use of antimicrobials
Prevention

One health surveillance
Education

Research

Binding measures
Innovation
Sustainability

StAR One Health Action
Plan 2024 -2027

(Y3IBStAR
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