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AMR IS A ONE HEALTH ISSUE

Multiple	modes	of	movement:
• bacteria	
• mobile	genetic	elements
• drug	residues

Multiple	drug-bug	combinations

Woolhouse	&	Ward	(2013)	Science
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“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

• Antibiotics	used	as:
- metaphylaxis
- prophylaxis
- growth	promoters

• Antibiotic	usage	in	livestock:humans ≈ 1:1	globally
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Van	Boeckel	et	al.	(2017)	Science



RESISTANCE ON THE FARM
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Resistant	food-
borne	infections	
account	for	up	to:
1	in	5	illnesses
<1	in	300	deaths
out	of	total	AMR	
burden

WHAT’S THE RISK?

Sugawara	et	al.	(2017)	PNAS
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WHAT’S THE RISK?
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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.



WHAT’S THE EVIDENCE?

Mark Woolhouse, University of Edinburgh, April 2018



WHAT’S THE EVIDENCE?

Mark Woolhouse, University of Edinburgh, April 2018



WHAT’S THE EVIDENCE?

M.E.J. Woolhouse, University of Edinburgh, April 2018 Muloi et	al.	(in	press)	FBPD

Systematic	review	of	studies	
of	E.	coli	in	livestock	+	
humans

45	studies	met	inclusion	
criteria

Too	heterogeneous	for	
meta-analysis

Key	result:	only	8	of	45	
concluded	they	had	
evidence	of	animal	to	
human	transfer



BACTERIA IN HUMANS AND LIVESTOCK
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TWO-WAY TRAFFIC
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Low	transmission	H→A High	transmission	H→A

van	Bunnik	&	Woolhouse	(2017)	RS	Open	Sci

- 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

Im
pa
ct



COLISTIN RESISTANCE
• Polymyxin class	antibiotic	discovered	in	1949

• Widely	used	in	agriculture	(esp.	China)	but	little	used	in	
humans	due	to	nephro- and	neuro-toxicity	

• New	plasmid-mediated	colistin resistance	gene	(mcr-1)	
identified	in	China	in	2015				Liu	et	al.	2016	LID

• High	prevalence	ofmcr-1 in E.	coli isolates	from	food	
animals	and	retail	meat	+	some	human	patients

• 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)	 Shen	et	al.	2016	LID

• Since	found	mcr-2,	3,	4 and	5

Failure	of	global	surveillance?
Mark Woolhouse, University of Edinburgh, April 2018



REDUCING ANIMAL USAGE
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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



ANTIBIOTICS ON THE FARM

• EU	growth	promoter	ban	2006

• European	Surveillance	of	Veterinary	
Antimicrobial	Consumption	(ESVAC)

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

• Little	impact	on	resistance	in	humans
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2016 UN RESOLUTION

WORDS →		ACTIONS		→ CHANGE
Mark Woolhouse, University of Edinburgh, April 2018
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