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AMR IS A ONE HEALTH ISSUE

Multiple modes of movement:

. bacteria
*  mobile genetic elements
drugresidues

Multiple drug-bug combinations

Mark Woolhouse, University of Edinburgh, April 2018

“When you can measure what you are
speaking about and express it in
numbers, you know something about it,
but when you cannot express it in
numbers your knowledge about it is of
a meagre and unsatisfactory kind”

Lord Kelvin (1883)




ANTIBIOTICS ON THE FARM

. Industrial agriculture works with very small margins
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Van Boeckel et al. (2017) Science

. Antibiotic usage in livestock:humans = 1:1 globally
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RESISTANCE ON THE FARM
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WHAT’S THE RISK?

Resistant food-
borne infections
account for up to:
1in 5 illnesses

<1 in 300 deaths
out of total AMR
burden

Mark Woolhouse, University of Edinburgh, April 2018
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WHAT’S THE RISK?

Risk Analysis, Vol. 26, No. 1, 2006 DOI: 10.1111/5.1539-6924.2006.00723.x

Quantifying Potential Human Health Impacts

of Animal

Antibiotic Use: Enrofloxacin and Macrolides in Chickens

Louis Anthony (Tony) Cox, Jr.'* and Douglas A. Popken'

Use of similar or identical antibiotics in both human and veterinary medicine has come under
increasing scrutiny by regulators concerned that bacteria resistant to animal antibiotics will
infect people and resist treatment with similar human antibiotics, leading to excess illnesses
and deaths. Scientists, regulators, and interest groups in the United States and Europe have
urged bans on nontherapeutic and some therapeutic uses of animal antibiotics to protect
human health. Many regulators and public health experts have also expressed dissatisfaction
with the perceived limitations of quantitative risk assessment and have proposed alternative
qualitative and judgmental approaches ranging from “attributable fraction” estimates to risk

manacement recommendationg hased an the nrecantionary or

Withdrawing animal antibiotics can
cause far more human illness-days
than it would prevent: the estimate
human benefit:risk ratio... exceeds
1000:1 in many cases.

nciple or on expert judgments
dicine. This article presents a
n health impacts of continuing
production of broiler chickens
1 applied to available data. It
bre human illness-days than it
atio for human health impacts
ks. This conclusion is driven by
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imals, and hence human health
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WHAT’S THE EVIDENCE?

Review on

Antimicrobial

Resistance
resistant infectons globaly

MOST PUBLISHED PAPERS PROVIDE
EVIDENCE TO SUPPORT LIMITING USE
OF ANTIBIOTICS IN AGRICULTURE

15

against limiting use

100

academic papers
support limiting use

7

academic
papers against
limiting use

Mark Woolhouse, University of Edinburgh, April 2018



WHAT’S THE EVIDENCE?
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WHAT’S THE EVIDENCE?

Systematic review of studies

50 -
of E. coli in livestock +
humans
40 -
45 studies met inclusion
criteria
30 -
Too heterogeneous for 3 B Macroldes
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meta-analysis 20 - B e e
B Trimethoprim
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Key result: only 8 of 45 o m 5o octms.
B Aminoglycosides
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M.E.J. Woolhouse, University of Edinburgh, April 2018 Muloi et al. (in press) FBPD



BACTERIA IN HUMANS AND LIVESTOCK

ST5 IN HUMANS + POULTRY
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TWO-WAY TRAFFIC

Low transmission H>A High transmission H>A

(a)

Impact

- Keep new antibiotics for human use only (Smith et al. 2002 PNAS)

- For widely used antibiotics with established resistance, stand-alone measures not very effective
- Need integrated approach

M.E.J. Woolhouse, University of Edinburgh, April 2018

van Bunnik & Woolhouse (2017) RS Open Sci



COLISTIN RESISTANCE

*  Polymyxin class antibiotic discovered in 1949

colistimethastnatnium

* Widely used in agriculture (esp. China) but little used in — Colistin _t

humans due to nephro- and neuro-toxicity

* New plasmid-mediated colistin resistance gene (mcr-1)
identified in China in 2015 Liuetal. 2016 LID
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* Soon reported worldwide, in multiple gram —ve organisms
and from many different sources

* Oldest positive isolates may date back to 1980’s (chickens
in China) Shenetal. 2016 LID

*  Since found mcr-2, 3,4 and 5

Failure of global surveillance?
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REDUCING ANIMAL USAGE

Global Solutions:

Reduce meat consumption

. User fees

- 50% levy at point of
manufacture or wholesale
importation

. Regulation

- limit usage to 50 mg/kg

- phase out growth promoters

M.E.J. Woolhouse, University of Edinburgh, April 2018

POLICY FORUM

GLOBAL HEALTH

Achieving global targets for
antimicrobial resistance

The UN should promote targets, funding, and governance

By Ramanan Laxminarayan,' Devi
Sridhar,> Martin Blaser,® Minggui Wang,*
Mark Woolhouse**

fter decades of neglect, antimicrobial
resistance (AMR) has captured the
attention and concern of the public
health community and global leaders.
In September 2016, a high-level meet-
ing of the United Nations General As-

POLICY FORUM

GLOBAL HEALTH

‘We propose that no country consume more
than the current median global level [8.54 de-
fined daily doses (DDDs) per capita per year]
(see the figure). We estimate that this would
lower overall human use by 17.5% globally
[see (3); see supplementary materials (SM)].
Reducing use is accomplished by improving
public health and sanitation. In low-income
countries, antibiotics are used to compen-

sate for the lack of public health infrastruc-

Reducing antimicrobial use in food animals

Consider user fees and regulatory caps on veterinary use

By Thomas P. Van Boeckel,' Emma E.
Glennon,>* Dora Chen,>* Marius Gilbert,>*¢
Timothy P. Robinson,”® Bryan T Grenfell,*?
Simon A. Levin,*' Sebastian Bonhoeffer,!
Ramanan Laxminarayan®'®

tin (3), is an important challenge for human
medicine because it can lead to untreatable
infections. Evidence linking AMR between
animals and humans is particularly strong
for common foodborne pathogens resis-
tant ta aninnlanee «nch as Cammidnharcter

this measure could have an indirect but sub-
stantial impact on the global consumption of
veterinary antimicrobials. A third solution
to cut antimicrobial use would be to charge
a user fee, paid by veterinary drug users, on
aalee of antimicrohiale for noanhnman nee



ANTIBIOTICS ON THE FARM

. EU growth promoter ban 2006

. European Surveillance of Veterinary . -
Antimicrobial Consumption (ESVAC)

Figure 2 Sales of Active Ingredients of Antimicrobials in Selected Countries

Sales of veterinary
antimicrobial agents in
25 EU/EEA countries in

Third ESVAC report
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Source: European Medicines Agency, 1st - 4th EVSAC Reports. Elliot (2015) CDDEP

. Increased therapeutic and metaphylactic use
. Increased prophylactic use (especially poultry)

. Little impact on resistance in humans
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2016 UN RESOLUTION
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WORDS - CHANGE
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