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Perspectives on antimicrobial use in cattle

e General public: animal husbandry overuses antimicrobials,

eading o problems in humans

‘MIND READING'

- MRSA QS&A: Can We Protect Ourselves from the ‘Superbug’
MRSA?
- ESBL -
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Perspectives on antimicrobial use in cattle

General public: animal husbandry overuses antimicrobials,

leading to problems in humans

Authorities: something has to be done...!

- 70% reduction in AB use within 6 years
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Perspectives on antimicrobial use in cattle

e General public: animal husbandry overuses antimicrobials,
leading to problems in humans

e Authorities: something has to be done...!

e Farmers and veterinarians:

Is there a problem? We’ll solve it!

Verantwoord medicijngebruik
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Perspectives on antimicrobial use in cattle

e General public: Animal husbandry overuses antimicrobials,
leading to problems in humans

e Authorities: something has to be done...!

e Farmers and veterinarians: Solve it!

e Scientists: monitor problems, activities and effects

Journal of goke L VY
Antimicrobial
Chemotherapy
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Veterinary Antimicrobial use
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Veterinary antibiotic usage in NL
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The perspective of the scientist:
Is the general public right?

e Does overuse of antimicrobials in animals lead

to problems in humans?
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The role of animals in human infections

@® MRSA prevalence in the Netherlands:

- 0.03% hospitalized people
- 39% pigs

- 23% pig farmers
Voss et al., 2005; de Neeling et al., 2007

-"@ ESBL producing E. coli

- 94% chicken filet ESBL positive
- 35% human isolates had chicken ESBL genes

- 19% human isolates exactly chicken isolates
Leverstein et al., 2011
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Methicillin resistant Staphylococcus aureus

e Different types of MRSA: - hospital associated
- livestock associated
e Isolates from pigs and pig-farmers were all MLST 398,

livestock associated strains
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MRSA in dairy cattle o .

e GD data 2006-2008
- 60 herds with = 1 MRSA in milk

- 28 also had pigs
-OR =6.3 (3.1 - 12.8)

B 191 -916 @ only cattle
O 79 -191 @ cattle and pigs
0 26 - 79
[J 2 - 26 @ -
mmm) All were MLST 398
UniversiceicUreche €% ] D Olde Riekerink et al., 2009
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Extended spectrum B-lactamase

e First time identified in K. pneumonia in a hospital in 1982 in
Germany, nowadays hundreds of different types are known

e Enzymes produced by intestinal bacteria that inactivate
B-lactam antimicrobials, including 3™ and 4th generation
cephalosporins

o Different genes coding for
these enzymes:
- CTX-M, TEM-1, SHYV, ...
- AmpC
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Extended spectrum B-lactamase

e Genes coding for enzyme (ESBL) production are based on DNA
or on plasmids

e Horizontal transmission within and between bacterial species
e Multi-resistance: generally more resistance genes on a plasmid

Bacterium

Mobile Plasmid /"— Pilus i
Transferosome
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Questions on ESBL:

Prevalence in dairy herds and cows
Relation with antimicrobial use
Veterinary use and human exposure
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Prevalence ESBL 2011

e Manure cellar samples of 100 conventional herds and 100 low
users (90 organic and 10 natural grazers)

e Conventional herds: - 59 negative
- 39 ESBL positive
- 2 AmpC positive

e QOrganic herds: - 78 negative
- 10 ESBL positive
- 2 AmpC positive

Natural grazers: - 10 negative
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ESBL in dairy cows

e More ESBL’s in regular than in organic herds

e More ESBL if clinical mastitis is always treated with
antimicrobials (local and/or parenteral)

e Total antimicrobial use is not related with ESBL prevalence
e Use of critical important antimicrobials was related to ESBL
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Critically important antimicrobials

Preventive Veterinary Medicine e
Yolume 106, Issues 3—4, 1 October 2012, Pages 225-234 1'1',[ ;-‘
AT
i

Risk factors associated with extended spectrum beta-
lactamase Escherichia coli (CTX-M) on dairy farms in North
West England and North Wales

LC. Snow® R.G. Warner® P T Cher~=& U Wlmnrimal Rl C4abnel 1 Hamic8 1 Taalad ko

Coldham® . J. Dairy Sci. 99:9001-9013
http://dx.doi.org/10.3168/jds.2016-11134

® American Dairy Science Association®, 2018.

Prevalence and risk factors for extended-spectrum B-lactamase-
and AmpC-producing Escherichia coli in dairy farms

M. A. Gonggrijp,* I. M. G. A. Santman-Berends,*' A. E. Heuvelink,* G. J. Buter,* G. van Schaik,*t J. J. Hage,”

and T. J. G. M. Lam*t
*GD Animal Health, PO Box 9, 7400 AA Deventer, the Netherlands

- tFaculty of Veterinary Medicine, Utrecht University, 3508 TC Utrecht, the Netherlands
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Critically important antimicrobials

Only when there is no other choice, based on sensitivity testing...

ADDD

Sales 3rd/4th gen.
cephalosporins

dairy herds
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Dynamics of ESBL infections

e 2013: the same study as in 2011
e 183 dairy herds, same sampling technique

e Herd level: 2011: 33% (21-47%)
2013: 18% (13-24%)

LO D

50%
Prevalence of extended-spectrum and AmpC P-lactamase-producing 40%
Escherichia coli in Dutch dairy herds

30% -

Annet E. Heuvelink™”", Maaike A. Gonggrijp®, Rianne G.J. Buter®, Carlijn C. ter Bogt-Kappert®,
Gerdien van Schaik®®, Annet G.J. Velthuis®, Theo J.G.M. Lam®®

* GD Animal Health, Arnsbergstraat 7, 7418 EZ, Deventer, the Netherlands 2 0 0/0 i
b Faculty of Veterinary Medicine, Utrecht University, PO Box 80151, 3508 TD, Utrecht, the Netherlands

Heuvelink et al., Vet Mic. 2019 10% -
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Veterinary use and human exposure

Someone He gets care

gets anti- at a hospital,

biotics ‘ nursing home

and or other care

develops facility.

resistant

bacteria

in his gut.

He spreads Resistant bacteria
resistant spread to other

Animals bacteria in patients, either directly
take anti- the general or indirectly via surfaces
biotics and community. in the facility and the
develop unclean hands of
resistant health care providers.
bacteria in
their guts.

Fertilizer or water containing

animal feces and drug-

resistant bacteria is used on
g;ﬂf;:ﬁf;ﬂm food crops. These bacteria

rermaln on meat can remain in the human gut.

from animals.
‘When not handled
or cooked properly,

the bacteria can i) [
~ spread to humans. @
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Critically important antimicrobials

Only when there is no other choice, based on sensitivity testing...

ADDD

Sales 3rd/4th gen.
cephalosporins

dairy herds
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Cephalosporin use in hospitals

University hospitals General hospitals
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AMR in commensal E. coli

— Ampicillin beef
picir 80
— Tetracycline
- Clproﬂo?<ac|n 60
— (efotaxime
— Sulfamethoxazole a0
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AMR in commensal E. coli

= Ampicillin Veal calves
. 100
— Tetracycline

— Ciprofloxacin 80
— (efotaxime /‘\
A /~\
<A\

— Sulfamethoxazole

X v \—\
— Chloramphenicol " M\

— Gentamicin
— Trimethoprim
Colistin
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AMR in commensal E. coli

= Ampicillin - _Dairy COWS
— Tetracycline
— Ciprofloxacin 60
— (efotaxime
= Sulfamethoxazole a0

= Chloramphenicol
= Gentamicin

— Trimethoprim
Colistin
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AMR in human clinical E. coli isloates

— Ampicillin g humen
— Tetracycline 30
— Ciprofloxacin 25
— (Cefotaxime 20
— Sulfamethoxazole 15 /\ A ,
= Chloramphenicol 10 / \__ _/ /\\M
— Gentamicin : 7
— Trimethoprim 0 N \
Colistin 1999 '00 '01 '02 '03 ‘04 05 06/07 '08 '09 10 11 12 13 14 "5

(33) (8) (44) (a5) (69) (37) (31) (137) (47) (63) (58) (76) (86) (143) (125) (77)
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Veterinary use and human exposure
Journal of
J Antimicrob Chemother 2018; 73: 339-347 AntlmlcrOblul
doi:10.1093/jac/dkx397 Advance Access publication 18 November 2017 Chemotherdpy

Molecular relatedness of ESBL/AmpC-producing Escherichia coli from
humans, animals, food and the environment: a pooled analysis

Alejandro Dorado-Garcia'?*t, Joost H. Smid't, Wilfrid van Pelt?, Marc J. M. Bonten®*, Ad C. Fluit®,
Gerrita van den Bunt*®, Jaap A. Wmi;enuarz, Joost Hordijk?, Cindy M. Dierikx?, Kees T. Veldman®,
Aline de Koeijer*®, Wietske Dohmen”, Heike Schmitt®, Apostolos Liakopoulos®, Ewa Pacholewicz’,
Theo J. G. M. Lam’, Annet G. Velthuis®, Annet Heuvelink’, Maaike A. Gonggrijp’, Engeline van Duijkeren?®,
Angela H. A. M. van Hoek?, Ana Maria de Roda Husman'?, Hetty Blaak?®, Arie H. Havelaar™®, Dik J. Mevius®® and
Dick J. J. Heederik*

nstitute for Risk Assessment Sciences (IRAS), Utrecht University, PO Box 80175, 3508 TD Utrecht, The Netherlands; 2'.[)epalr’fmen1: of
Infectious Diseases and Immunology, Faculty of Veterinary Medicine, Utrecht University, PO Box 80165, 3508 TD Utrecht, The
Netherlands; *Centre for Infectious Disease Control, National Institute for Public Health and the Environment, PO Box 1, 3720 BA
Bilthoven, The Netheriands; "Department of Medical Microbiology, University Medical Centre Utrecht, PO Box 85500, 3508 GA Utrecht,
The Netherlands; ® Julius Centre for Health Sciences and Primary Care, University Medical Centre Utrecht, PO Box 85500, 3508 GA
Utrecht, The Netherlands; "JWagenmgen Bioveterinary Research, PO Box 65, 8200 AB Lelystad, The Netherlands; ’GD Animal Health, PO
Box 9, 7400 AA Deventer, The Netherlands; ®Institute for Sustainable Food Systems, Emerging Pathogens Institute and Animal

Sciences Department, University of Florida, PO Box 100009, Gainesville, FL 32610, USA
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ESBL resistance gene relatedness
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* 2 H-clinical UTls
* 3 H-clinical blood
4 H-clinical faecal
5 H-clinical respiratory, wounds, other
* 6 H-broiler farming community
7 H-pig farming community
* 8§ E-wastewater
* 9 E-surface water non-recreational
* 10 E-surface water recreational -
11 F-chicken meat at retail
12 F-chicken meat at slaughterhouse
» 13 F-beef at retail
* 14 F-veal calf meat at slaughterhouse
* 15 F-turkey meat at retail
16 A-broilers -
= 17 A-laying hens
* 18 A-dairy cattle
* 19 A-veal calves -
* 20 A-pigs
* 21 A-wild birds
22 A-dogs ~
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ESBL resistance gene relatedness

* 1 H-general population -0.15 -0.10 -005 0.00 0.05 0.10 0.15 0.20

* 2 H-clinical UTls . . ; ' ‘ : . .
» 3 H-clinical blood

4 H-clinical faecal

5 H-clinical respiratory, wounds, other
* 6 H-broiler farmina communitv

0.15

Conclusions: Our ‘One Health” approach provides an integrated evaluation of the molecular relatedness of
ESBL/AmpC-EC fromn numerous sources. The analysis showed distinguishable ESBL/AmpC-EC transmission cycles
in different hosts and failed to demonstrate a close epidemiological linkage of ESBL/AmpC genes and plasmid
replicon types between livestock farms and people in the general population.
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Conclusions

e There is/was an overusage of antimicrobials in farm
animals, including cattle

e There is a relation between antimicrobial use and
antimicrobial resistance in animals

e Antimicrobial usage in animal husbandry has
been/can be decreased without negative
consequences

e A linkage between antimicrobial use in animals and
antimicrobial resistance in humans could - so far —
not be demonstrated
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Take home message

Animal health and the potential effect of antimicrobial use
in animals on human health are important enough to
practice prudent antimicrobial use
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European Bovine Congress 2019

ECBHM

European College of Bovine Health Management
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Thank you for

your attention!




