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Outline

Antimicrobial resistance — a global
concern

Importance of medical and veterinary
use

How NZ compares with the rest of the
world

— Antimicrobial use (humans and animals)
— AMR in foodborne pathogens

Emerging resistance in Campylobacter
— What does it mean for public health?

Pets and ESBLs



Some important questions?

How much antimicrobial use is there in animals compared humans?
(plants too?)
Does use in animals correlate with AMR

— in animals?

— in humans?
What is the evidence for transmission of AMR organisms from animals to
humans?

— Are they the same strains?

— Does reduction in use in animals reduce AMR in animals?

— Does reduction in use in animals reduce AMR in people?

How can we reduce the impact of AMU in general?



Deaths attributable to AMR every year by 2050

(O’Neill report 2014)

~ America

b "~ Asia
F ... 317,000 “$4.730.000

%.730.‘@00

Y /8.
"‘ Oceania el

4,150,000

Lo 22,000 .
~ America ’ : . )
392,000 | o1 ~
N Review on Mortality per 10,000 population
Antimicrobial
number of deaths .
N Resistance 5 6 7 & 9 10 >

Tackling drug-resistant infections globally



Deaths attributable
to AMR every year
compared to other
major causes of death

Tetanus
60 000

Road traffic

=

accidents :
1.2 million g
/AMR now
/ 700,000
(low estimate)

Measles — T
130,000 =

Diarrhoeal

disease

1.4 million
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AMR in 2050
10 million

Cancer
8.2 million

Cholera
100,000~
120,000

Diabetes
1.5 million

Global Health Security
Agenda

...We must come together to
prevent, and detect and fight every
kind of biological danger — whether
it's a pandemic like H1N1, a
terrorist threat, or a treatable
disease.”

President Barack Obama, 201

AMR 15t item on GHSA



New Zealand participating in Global response

a.[lBAL ACTION PLAN

F

S ) . ]
WY Organization

World Health

Development of National Action
Plan

One Health approach jointly with
Ministry of Health and Ministry for
Primary Industries

Includes:

e Surveillance (AM use and AM
resistance)

* Infection prevention and control

e Stewardship
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Antimicrobial medicines used to treat or prevent

Emergence, @)@Q

amplification
and spread

One Health
Approach

https://royalsociety.org.nz/assets/documents/Antimicrobial-resistance-factsheet-May-2017.pdf

infection may promote antimicrobial resistance

Antirnicrobial-

" resistant microbes —
can be transferred

via the food chain

Resistant microbes can be transferred through
direct contact with animals, or through contact

\ with contaminated surfaces

\

Resistant microbes in animal
faeces can contaminate the
environment

/ [I1] 1]

Resistant microbes can spread
from patients, visitors or
healthcare workers to pecple in
the wider community

.
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Antimicrobial-resistant \

microbes can spread to other 3
people living in the same \
household or community l
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I
Resistant microbes can spread
directly to others in the hospital
or rest home, orindirectly
through contaminated surfaces




Global antibiotic consumption in livestock
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FIGURE 3-1: Global antibiotic consumption in livestock (milligrams per 10 km? pixels) 2010
Source: Van Boeckel et al. 2015
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ANIMALS IN THE USA CONSUME MORE
THAN TWICE AS MANY MEDICALLY
IMPORTANT ANTIBIOTICS AS HUMANS

30%
consumed
by humans

70%

are consumed by animals

200 250

Antiblotic use In mgrkg

e ———————————————————————————————
Sour(e— European Medicines Agency (20m) and the natlonal governments of the US,
ustralla and New Zealand. Review on
Review on * Animal blomass estimated based on number of animals. . Antimicrobial

Antimicrobial NB: All figures are given in milligram (mg) purchased for every kilogram (kg) of Resistance

S G T T e
nsu; 79,224 I::snd on tio 2
= 5" wd n aimat and D Resistance Iivestock blomass and do not Include lonophores and oligosaccharides.

NZ roughly 50:50 - high use per unit area due to high animal biomass / area



Use of antimicrobials for animals in New Zealand

compared with other countries
JE Hillerton, CR Irvine, MA Bryan, D Scott & SC Merchant, NZVJ, 2016

450 -

~ Estimated antimicrobial use (mg active ingredient per kg
a0 - biomass) in food-producing animals (including horses) compared -

with use for humans in 30 countries during 2012
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Use by species of animal (and plants)

Figure 2. Total Antibiotic sales by species (in kilograms)
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Use by type and species of farm animal

Figure 2: Antibiotic sales (in kilograms of active ingredient) for use in production animals by approved

label species and antibiotic class, 2009/10 and 2010/11
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Antibiotics Sales Analysis:
2009-2011

MPI Information Paper

Doesn’t include
ionophores



WWwWWw.nzva.org.nz
The NZVA's aspirational statement on AMR:

o —

'‘By 2030, NZ Inc will not need
antibiotics for theé maintenance of health
and welfare in animals’



Motivation

By 2030, NZ Inc will not need antibiotics for the
maintenance of health and welfare in animals’

75 1

Raise awareness
Reset the agenda

70 4

65 1

Recognise that vets have an important |
role -
Take leadership role .

Because NZ Agri are already low .
users/ marketing opportunity

To be aspirational

40

2005 20058 2007 2008 2009 2010 2011 2012 2013 2014

Figure 1. Total antimicrobial sales (tonnes) for veterinary use in New
Zealand between 2005-2014 (solid line), as reported by manufacturers
to the Ministry for Primary Industries. The overall trend in sales is
shown by the dotted line.



Judicious use in animals?

Critically Important
Antimicrobials

for Human Medicine

3rd Revision 2011

Organization

Of the 41 antlblotics* that are approved for used In food producing animals
by the FDA, 31 are categorised as being medically Important for human use.

Enrofloxacin
Erthryomycin

are deemed Forfentaal
medically important

Review on
Antimicrobial
Resistance

Source: FDA, 2012 Summary report on Antimicroblals sold o distributed for use In
Food-producing animals. '

* Includes lonophores

Subset used in NZ animals, many ‘Veterinary Only’
Importance of cross-resistance not well understood (e.g. Bacitracin, peptides, polymixin)



Antimicrobial use in animals is correlated with

Probability of ‘microbiological’ resistance

0.50

resistance in animals

a. indicator E. coli isolates

Consumption of tetracyclines (mg/kg estimated biomass)

T
60

| © Obsered

Predicted |

Correlation at country-level

ECDC/EFSA/EMA joint
report 2015




Likewise human

Probability of clinical resistance

1.00

0.75 5

0.50 1

0.00

Total consumption of fluoroquinolones (DDD/1000 inhabitants/day)

| o Obsered

Predicted |

use is correlated with resistance
in humans

National total

(community and in
hospitals) consumption of
fluoroquinolones and the
probability of

clinical resistance to
fluoroquinolones in E. coli
isolates from human BSls, in
2012



Is there a correlation between food animal use
and AMR in humans?

Quinolone use

* Depends on bacteria/Ab
combination

— Cephalosporin resistance —
correlated with human but not
animal use

— FQresistance correlated with both ' /

8 o

Prabability of clinical resistance

* N.B. These are crude analyses...

T T T T T
0 ') 4 [ ‘] 10

onsumption of flvoroquinolones and other quinolones in 2002{mg/kg estimated biomass)

[© Cbsened

Predictad |

EU countries



Pathogens with multiple transmission routes:
How many are spread via zoonotic pathways?

Figure 2. Occurrence (%) of ESBL-producing Escherichia coli and genes in meat®@), Denmark
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Beef

Different profile of strains

Import

DANMAP 2011
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Danish Import
Broiler meat

B CTX-M-1 +~ CTX-M-2 =CTX-M-14 = CMY-2

mSHV-2a = SHV-12

= TEM-20

m TEM-52 = AmpC upregulation = Unknown

e.g. food, water,
direct contact

ESBL-producing E. coli in
meat in Denmark

Human UTIl and BSI in 2011

CTX-M-1 7%

CTX-M-14 15%

CTX-M-15 60%
~2%



What about New Zealand?

Food and waterborne diseases high on the list of notifiable diseases

Most ‘zoonotic’

National surveillance data 12-monthly

notification rate changes!
0 2 & 6 8

10

Campylobacteriosis [

rate per 1000

Giardiasis o4
Pertussis ©
Salmonellosis >
Cryptosporidiosis

Yersiniosis

Gastroenteritis

Invasive pneumococcal disease

—

XN
o
>

VTEC infection
Tuberculosis disease >
Legionellosis [0 2
Dengue fever
Shigellosis

Acute rheumatic fever

—>
—>
o>

Leptospirosis —>

—_—

Source: ESR Ltd
Quarter to March 2017



Food and farming: Ecosystem health
Faecal outputs of cattle...and humans in NZ

e C(Cattle: Number of defecations
— 9-16, average 12 per day
— Average 2kg per defaecation
— Total output of 25kg per cow per day.

* 9 million cattle in NZ

e 230,000 tonnes faecal material per day...
* 84 million tonnes per year....

 Humans 800 tonnes per day...

Source Dr Brent Gilpin ESR Ltd



Not just cattle... The chicken lahar

Waikaﬁ;Times
'Reckless and negligent' farm to pay

$42,000 24/08/2011

;P

A Pukekohe chicken farm has been fined
after a "lahar' of chicken effluent
cascaded into a nearby stream.



http://www.stuff.co.nz/waikato-times/

Foodborne pathogens and AMR

Many foodborne pathogens maintained
livestock reservoir

—  Salmonella Campylobacter E. coli Reservoir/maintenance hosts _* Bridging hosts 9 Spill-over hosts
Enterococci
AB use in livestock may lead to: ” N * ! \
— Emergence of new resistant clones, ( |
including multi-resistant clones, and mc \ 2 V »ﬂ ” l l
elements ” 2
——= >

— Amplification of circulating clones

Resistant clones

— Salmonella Typhimurium DT104
(multiresistant)

— Campylobacter jejuni ST-6964



Campylobacter in NZ: 1980-2006

The New Zealand Herald = Friday, July T 2003 As 450 -

400

Stomach bug rise
linked to effluent
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Regulation of chicken contamination urgently needed to
control New Zealand’s serious campylobacteriosis epidemic

Michael Baker, Nick Wilson, Rosemary Tkram, Steve Chambers, Phil Shoemack,
Gregory Cook

2006



Poultry identified as main source

Proportion of cases attributed

1.0

08

06

0.4

0.2

0.0

Mullner et al Infect Genet Evol. 2009 9(6):1311-9
I

.| AJ. l—l—-—l—-

Poultry
Supplier A

Poultry
Supplier B

Poultry Bovine Ovine Environment
Supplier C



Number of cases per month

Marked Campylobacteriosis

Decline after Interventions Aimed

at Poultry, New Zealand

Ann Sears, Michael G. Baker, Nick Wilson, Jonathan Marshall, Petra Muellner, Donald M. Campbell,

Robin J. Lake, and Migel P. French
2500

Sears et al 2011,
Emerging Infectious Diseases 17, 1007-15

]

Est S50-70M saving per annum
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AMR in Campylobacter in NZ: Human cases up
to 2013 (data from ESR Ltd)
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Low levels of resistance by international standards (Europe >50%)



AMR in Campylobacter in NZ: Poultry

New Zealand Veterinary Journal 58(5), 229-236, 2010 229

Scientific Article

Low levels of antibacterial drug resistance expressed by Gram-negative
bacteria isolated from poultry carcasses in New Zealand

EJ Pleydell'S, L Rogers*, E Kwan* and NP French*

Zone size (mm)

Drug Disc? (ug) Res(%)? <6 7-15 16 17 18 19 20 21 22 23 24 25 26 27 =28
Erythromycin 15 0.5 1 1 2 3 4 8 19 12 21 122
Ciprofloxacin 5 0 1 1 1 2 188
Enrofloxacin 5 0 1 3 4 185
Nalidixic acid 30 0 2 2 3 8 12 13 19 24 22 33 17 12 26
Chloramphenicol 30 0 1 9 10 172
Tetracycline 30 m 192

2 Concentration of drug within the disc
b Percentage of isolates with zone sizes within the resistant category for that drug

Very low by international standards
Low use of Abs in New Zealand poultry industry



Arrival of ST-6964 in 2014
and Antimicrobial Resistance (AMR)

soavsarsTves | NEWS A3

(not a
superbug!)




Emergence of ST-6964

(in collaboration with Dr Debbie Williamson, MDU and ESR ERL)

e August 2014: first two human cases of new C. jejuni ST-6964 E
detected in sentinel site v

* Found straight away in 3 poultry companies and ‘breeder’
(parent) flocks

e Resistant to tetracycline and fluoroguinolones
— 0->37% in poultry

— Sharp increase in AMR and ST 6964 in human cases across NZ (ESR
study)

— Chicken liver outbreak, Wellington

— No overall increase in human cases?



These can best/only be addressed by
Whole Genome Sequencing

Key questions?

Genetic basis for resistance? (1) ST 6964

How long has it been in NZ?

How has it been transmitted between E— =}
poultry companies? ,_ /T N

What has driven the emergence? | /

What is the main source of human i
infection?

How is it evolving?




Sequencing of ST-6964 Y :
(N=230) including four
reference genomes

Taranaki group

Green=Poultry A
Blue=Poultry B

Red=Poultry C
Squares=Human "o

Auckland/Waikato group




Tetracycline resistance genes and phage inserted
into chromosome, leaving ‘remnant’ plasmid

Over 100 tetO insertion alleles in C. jejuni (Cody et al 2015).

tatO CIE-1v

D> 100 D01 -0 (e < E G aD (s> 000 oa<in
- ] B ] '(J i ana E}uﬂﬂ = HJ!_j -

- 52,880 bp

Remnant plasmid S
Absent from poultry
supplier Cisolates

Most differences in
‘mobile elements’



Key questions

Genetic basis for resistance?

— tetO plasmid and C257T mutation in gyrA
How long has it been in NZ?

— ~mid-late 2013.

What drove the emergence?

— Reverse zoonosis initially?

— Limited tetracycline use in breeder flocks?
How has it been transmitted between poultry
companies?

— Shared parent and grandparent stock? Feed?

— Local spread seems likely
Source attribution

— All companies causing human infection

Fig.2. Social network analysis of feed-related contacts in the New Zealand

Poultry farm network
(from Lockhart et al 2010)

Required cooperation and support from
poultry industry



Public health significance?

Resistant to two classes

— Unless invasive, Abs not
recommended

— Erythromycin drug of
choice (ST-6964 sensitive
to Ery)

— ...but FQs still given by
some GPs?
New strain hasn’t EAE AR RS R R A RS R L REERE LR AR RSN
caused increase in
notifications

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
9992393333388 35833322888¢838988¢88e g7 TT oo g G oo gy g oo
R R R P E R R R R T E R Y R e Y

mmmmmmmmmmmmmmmmmm



Public health significance?

Could have been worse...

— Salmonella Enteritidis or S SN
resistant S. Typhimurium? S

Resistance still low R S

compared to other \

countries e NG

— But shown it can change ﬂ
very rapidly...

Spread of ST 313



Reducing use in animals

. . 80 ® Danish poultry samples
What effect will it have on AMR ® Norvegian ouity samples
in animals and humans? 7 _ _
_ . . . VRE in poultry after glycopeptide
Clear evidence of reduction in £ growth promoter ban
AMR in animal commensals £ 50 Johnsen et al
But some persist % 407 Lancet Infect Dis. 2009
. . - Jun;9(6):357-64
Less clear impact on AMR in g
humans 20
— Zoonotic transmission less 10
important than previously 0 - , , | : ]
t h O u g ht ? 1995 19497 1999 il:‘lz:;l 2003 2005 2007

Figure 2: Occurrence of glycopeptide-resistant Enterococcus faecium in Danish and Noerwegian poultry samples




Pet ownership in New Zealand

5 million companion animals in
New Zealand

68% of households own pet,
highest in world

Biggest cat owners, 1.4M (48% at
least one)

Dogs 700,000, 88,000 rabbits,
527,000 birds, 1.7M fish.



http://www.google.co.nz/url?sa=i&source=images&cd=&cad=rja&docid=B4nTuAjOkZNMbM&tbnid=IoYWxQBBOWsMaM:&ved=0CAgQjRwwAA&url=http://www.visualphotos.com/image/2x2733154/dog_licking_owners_face&ei=Z0s5UcXuOYfMkQXNsYFo&psig=AFQjCNGiyt45tGl1P-JwRYDrkA9eWRBU8A&ust=1362795751972630

Our relationship with pets is changing

ndoors

n bedroom
n bed....




Dog behaviour

http://theoatmeal.com/comics/dog_paradox

T've seen him eat

| throw it up ‘
his own poop
C
no no noll ;Emh “QROW
" |
‘—t chew
chew !
Cm\l’ -
!”.z -
eat the vomit ‘ poop that out
THRPPTT GOD DAMMIT NOT THERE
S WA 0T 3 NONONONONONOm
J e

—
—
—_—

SLURP
SLURP
SLURP

and then fry to eat the poop again.

(I call this whole process the
ore-man Hurman Centipede)




Stewardship and judicious use
Prescribing practices — companion animal vets

New Zealand 1’?.’rn'm.r.!y _,.'me'rrm'er aiX2), 115122, 2012 115

Scientific Article

Descriptive epidemiological study of the use of antimicrobial drugs by
companion animal veterinarians in New Zealand

E] P]C}’dc]]"‘*, K Sl’)].l}]]];l‘i-’:].ll]‘l'lp, KE Hill*, NP French* and D] Prattley*

Skin, ear and UTI infections

Probability of submitting for culture and sensitivity prior to treatment
376/1984 (19%)

More likely if specialist and attended CPD in last 12 months



Convenience and AMR

|OME / FIRST TIME RESOLUTION
Are you a pet owner? my pet
Visit MyPetltches.com »

Clinical Experience Pet Owner Experience { Tools & Resources

convenia

14 days of treatment S e Cefovecin. 3 |
in a single injection.: satisfaction. » elovecn, 3 _generation
cephalosporin

First-Time Resolution. 100% Compliance.

FOR YOU
A single injection of CONVENIA® (cefovecin
sodium) provides up to 14 days of
antibiotic therapy* and gives pet owners
peace of mind because their pets are
assured a full course of therapy. CONVENIA
helps you quickly and effectively treat
common bacterial skin infections in dogs
(secondary superficial pyoderma, abscesses
and wounds) and cats (wounds and
abscesses).??

More than 90%

clinical success= »

Prescribing Information »

% EXCELLENCE i inical i : : i = :
DERMATOLOGY " For resources, clinical information and education materials, visit ExcellenceinDermatology.com. »



ESBLs in pets and people in 5 Auckland households

ST-500 (blaCTX-M-15)
Each household had a unique genotype

Evidence of within household spread
ST-617 (blaCTX-M-15)

jelelvivivlvivle)
6 G866380
QYuoYaaY

ST-38 (blaCTX-M-14)
g ST-648 (blaCTX-M-14)
T ST-1193 (blaCTX-M-27)  Dog in green household

" Urine
© Dog

ST-4553 (blaCTX-M-15)

ST-131 (blaCTX-M-27)
ST-38 (blaCTX-M-14)

S
3]
ol

ST-538 (Chr AmpC)

ST-131 (blaCTX-M-15)

AhBbhNNNNN WwwlwuwNhoe
0=

Leah Toombs-Ruane



Summary

Globally human and animal use both contribute to:

— Evolution and emergence of new resistant clones
— Amplification of resistant clones
Inadequate infection prevention and control in
humans and animals contribute to spread of AMR

— Zoonotic transmission important
* Foodborne pathogens
* Direct contact

Contribution of animal use in NZ relatively low?

— But no room for complacency




Way forward: A One Health Approach

1. Reduce the need for antibiotics through improved ——
water, sanitation, and immunization

2. Improve hospital infection control ; : I
and antibiotic stewardship m And in animals!

3. Change incentives that encourage antibiotic overuse and misuse
to incentives that encourage antibiotic stm-.rardship

4. Reduce and eventually phase out subtherapeutic v
antibiotic use in agriculture

5. Educate health professionals, policy makers,
and the public on sustainable antibiotic use

6. Ensure political commitment to meet the m
threat of antibiotic resistance

ENTER FOR
CDD E P Dlsease Dynamics,
Economics & F|::Iu':5uI
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Extra slides for questions



Reducing use doesn’t always result in elimination of AMR

High

Frequency of resistance

Low

\ Factors affecting the reversal of antimicrobial-drug
Remoyal of drug resistance
selective pressure
l Pal | Johnsen, Jeffrey P Townsend, Thomas Behn, Guanar 5 Simonsen, Amfinn Sundsfiord, Koare M Nielsen
Antibioticpresent ¥
(A) Fitness cost reduces
4— the frequency of resistance
(D) Reintroduction of drug .
. (B) Compensatory evolution \ La ncet Infect D|S.
decreases the fitness cost :
v | .: 2009 Jun;9(6):357-64
(C) Population processes :
counteract the reversal
of resistance
+ Linked selection
« Stability of resistance
+ Acquisition and transfer
* \*

v

Time



Animal use and the emergence of antimicrobial resistant

pathogens

Vol 447117 May 2007 dei10. 1038 /nature 05775 nature

R E \'x_;"’ ‘ E \\..‘-"A'\‘f‘ S

Origins of major human infectious diseases

Nathan D. Wolfe', Claire Panosian Dunavan® & Jared Diamond

Stage Transmission

to humans
Stage 5:
exclusive — Only from
human agent humans
Stage 4: From animals
long outbreak ( n or (many cycles)
humans

Stage 3: —_— == From animals
limited " or (few cycles)

infection

outbreak humans
Stage 2: —_—
primary Only from animals

Stage 1:
agent only None
in animals

Rabies Ebola Dengue HIV-1 M

Antimicrobial use in animals can

evolve resistant organisms that can

behave like:

e Stage 1 resistant primary animal
pathogens/commensals

e Stage 2 zoonotic pathogens
(e.g. fluoroquinolone resistant
Campylobacter jejuni)

Through to.......

» Stage 5 anthroponoses (e.g.
multidrug resistant Salmonella
Typhimurium ST313)




Human survey in NZ 2015

Table 2. Ciprofloxacin and tetracycline resistance among Campylobacter jejuni, by

geographic location, 2015

Percent (number) resistant

District Health Board(s) ~ \umberof | ~ Co-resistance to
isolates Ciprofloxacin Tetracycline ciprofloxacin and
tetracycline

Northland 48 10.4 (5) 10.4 (5) 10.4 (5)
Waitemata/Auckland/

Counties Marikau 45 31.1 (14) 31.1 (14) 31.1 (14)
Bay of Plenty/Lakes 37 54(2) 27(1) 27(1)
Capital and Coast/
Hutt Valley 60 25.0 (15) 23.3(14)  21.7(13)
Canterbury 53 9.4 (5) 11.3 (6) 9.4 (5)
Southern 54 9.3 (5) 5.6 (3) 3.7(2)
Total 297 15.5 (46) 14.5(43)  13.5 (40)

Antimicrobial resistance in human isolates of Campylobacter jefuni, 2015 December 2015

o | INSTITUTE OF ENVIRONMENTAL SCIENCE AND RESEARCH LIMITED Page 7



Campylobacter resistance: international (2013)

Ciprofloxacin Tetracyclines
N % Res N % Res NZ
Europe (EUIEEA | 11948 544 [5451 336 FQ: 15.5%
countries) : ' . o
Africa 24 542 | 24 202 Tet: 14.5%
Asia 102 90.2 99 55.6

~ efsam @E&:

European Food Safety Authority | - e EFSA Journal 2015:;13(2):4036




Salmonella resistance much higher in overseas
travellers

Table 2. Antimicrobial resistance among non-typhoidal Salmonella from cases who had
travelled overseas compared with non-travellers, 2014

Percent resistant P value for
significance of any
Antimicrobial Cases who had Cases who had not difference in
travelled overseas travelled overseas || Tesistance between
n=38 n=167 travellers and non-
travellers!
Ampicillin 26.3 6.0 <0.001
Cephalothin 2.6 24 1.000
Chloramphenicol 79 3.0 0.168
Ciprofloxacin 26 0.6 0.337
Co-amoxiclav 2.6 1.2 0461
Co-trimoxazole 26 24 1.000
Gentamicin 0.0 0.6 1.000
Nalidixic acid 26.3 42 =0.001
Streptomycin 18.4 4.8 0.009
Sulphonamides 13.2 54 0.144
Tetracycline 21.1 6.6 0.011
Trimethoprim 2.6 24 1.000
Mullirgsistanl_ln , 18.4 54 0014
23 antimicrobials

1 Chi-square test or Fisher’s Exact test as appropriate.
2 For estimates of multidrug resistance, ciprofloxacin and nalidiac acid resistance, and co-trimoxazole and
trimethoprim resistance, was counted as one resistance.



Banning use of antimicrobials for growth promotion can result in
increase in therapeutic use

Figure 4.1. Prescribed antimicrobial agents for humans, and for animals compared with the number of pigs produced, Denmark
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Sources: Human therapeutics: The Danish Medicines Agency. Veterinary consumption: Until 2001, data are based on reports from the
pharmaceutical industry of total annual sales from the Federation of Danish pig producers and slaughterhouses (1994-1995) and Danish
Medicines Agency and Danish Plant Directorate (1996-2000). Data from 2001-2014 originate from VetStat.



Vancomycin resistant enterococci

APPLIED AMD EMVIROMMENTAL MicRoBroLoGy, Chot. 2004, p. 57045768 Vol. 70, No. 10
O090-2240/0/808.00+0  DOT: 10011 2R/AEM. 7010576457683 2004
Copynght @ 2004, Amernican Society for Microbiology, All Rights Reserved.

Persistence of Vancomycin-Resistant Enterococci in New Zealand
Broilers after Discontinuation of Avoparcin Use

Janet M. Manson, John M. B. Smith, and Gregory M. Cook®
Depariment of Microbiology, Oiago School of Medical Sciences, University of Ovago, Dunedin, New Zealand

2004 paper 22/382 isolates resistant (Avoparcin use 1977-2000)
2006 survev 1/223 isolates fullv resistant to vancomvcin with vanA gene

Microb Ecol (2010) 59:678-688
DOI 10.1007/s00248-009-9625-6 A
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ENVIRONMENTAL MICROBIOLOGY

Evidence for the Clustering of Antibacterial Resistance
Phenotypes of Enterococci Within Integrated Poultry _ el _
Companies () PTOE: ot ShaT Macscoatnichon patate In tmoxny i st

E. faecalis. Lane 1, lambda DNA ladder standard; lanes 2 and 3,
poultry isolates; lanes 4 to 8, human clinical isolates. (B) Long-tem-

Eve Plevdell - Lynn Rogers » Errol Kwan - Nigel French



Campylobacter resistance: international

Table 22. Antimicrobial resistance in Campylobacter jejuni from humans per country in 2013

Ciprofloxacin Tetracyclines

] % Res (] % Res

Austria'™ 303 63.0 303 21.5

Denmark'™ 65 23.1 65 20.0

Estonia 293 &T.7 248 21.4

Franoce 3.816 49_7F — —

Italy 235 67.2 208 57.2 NZ
Lithuania 178 88.2 — —

Luxembourg™ 566 59.4 566 43.8 FQ: 15.5%
Malta 138 G9.6 — — Tet: 145%
Metherlands 2.811 56.9 1,414 36.4

Romania™ L) Tr.3 -4 56.8

Slowvakia a9z 39.9 1,184 19.8

Slovenia BTT G arv 27.7

Spain 281 91.5 281 B0.1

United Kingdom 1.110 A46.9 a3z 34 .4

Total (MSs 14) 11,709 54.6 5,222 33.5

lceland G A 1 LA

Norway'®’ 106 20.8 106 14.2




‘By 2030, NZ Inc will not need antibiafics.far the
maintenance of health and welfare in animals’

What it did not say:

We will not have any antibiotics in 2030
We will not use any antibiotics in 2030
We will not use antibiotics to treat disease

We invite you (someone) to restrict and/or control our antibiotic
use

AMR is the veterinary profession’s fault



Antibiotic resistance in foodborne pathogens

100% attributable to animals, however....

Antibiotic therapy is only recommended for severe
systemic infections

99% of infections can be managed by first line agents

* Macrolides (erythromycin) for Campylobacter

* Cephalosporins and fluoroquinolones for Salmonella



Danmap 2011
vt S e > MY —©—> 2y —» P -

original MSSA CC398 strains were,
and still are, circulating in the human Emergence of LA-MRSA ST398 - :
population (stage 1). The human-to- acquisition of mecA '
animal host jump by an MSSA strain
was accompanied by loss of scn and
acquisition of tet(M) (stage 2). In the Human-to-animal host
livestock reservoir, geographically n jump by MSSA ST398 -
distinct MRSA CC398 strains have loss of scn and
emerged through acquisition of the acquisition of tet(M)
methicillin resistance gene mecA (stage
3). LA-MRSA CC398 strains are able
to reacquire the scn gene, which may Human-adapted
be a first step in the adaption back to MSSA ST398
humans (stage 4).

Animal-to-human host
jump by MRSA ST398- @
acquisition of scn?
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