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One health 

• Driver for change in approach to 
public health issues.  
– Food safety, control of zoonoses 
– Ecosystem health/services (food, 

water and recreation) 

• Stimulus for closer collaboration 
between sectors 
– Human and animal health, 

environment agencies. 
– International movement supported 

by WHO, OIE and FAO (GHSA) 

• Long history in NZ 
– Late 19th C to combat plague and TB. 
– Campylobacter and STEC in 21st C  

The health of humans, 

animals and the 

viability of ecosystems 

are inextricably linked 
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Zoonoses in perspective 

• Zoonotic epidemics cost >$120Bn p.a. 
• >200 zoonotic diseases of critical 

importance to human health 

• 60% of human infectious disease 
agents zoonotic. 

• Emerging infections: over 75% 
zoonoses (80% bioterror agents) 

• Not minor problems 

– Epidemics and pandemics (SARS, 
H1N1, Nipah, Ebola, Zika, MERS..) 

– WHO: 2.3 billion human infections 
in developing countries caused by 
zoonotic diseases 

– 2.2 million deaths 



Foodborne zoonoses 

• Global burden of 
foodborne infections 

• A One Health approach to 
reducing the burden of 
foodborne disease 

– Interdisciplinary, whole 
of food chain approach 

– Source attribution – 
informing public health 
policy 

– Enteric zoonoses from 
the food production 
environment 



2006 

Campylobacter in NZ: 1980-2006 



Source attribution 

• Estimate of the relative contribution of 
different ‘sources’ to the burden of human 
illness…. to inform policy for prevention 
and control. 

• Surveillance and monitoring 

• Sporadic cases 

• Requires One Health approach 



Information to inform policy for reducing zoonoses 

Wagenaar, French and Havelaar, 
2013. Clin Infect Dis, 57, 1600-7 

Preventing Campylobacter at the 
source: why is it so difficult? 

Source attribution 
framework 

Example: Cattle 

(reservoir) contaminates 

food chain (pathway) 

hazard in the milk supply 

(exposure) risk associated 

with the consumption of 

raw milk (risk factor).  



Reservoir attribution  
‘Asymmetric Island model’ (AIM) 

Human 

Wild bird 

Chicken Sheep 

Cow 

Water 

 
• Population genetics / 

evolutionary modelling approach 
• Used to find out source of human 

infections 
• Flow into the human “island” 

from animal “islands” 



Reservoir attribution 

Mullner et al Infect Genet Evol. 2009 

9(6):1311-9 



50% decline in notifications and hospitalisations 

Est $50-70M saving per annum 

Sears et al 2011, 

Emerging Infectious 

Diseases 17, 1007-15 

5-year target 

achieved within 12 -

24 months 



Surveillance and monitoring: 
Rise and fall of epidemic strain C. jejuni ST 474 and 

the use of WGS 

• ST-474 found more 
commonly in multiple 
sources later in ‘epidemic’ 

• Early WGS revealed rapid 
evolution 

• Recombination>>mutation 

Biggs et al 2011, PLoS One, 6 (11) e27121 

 

French et al, 2014. Campylobacter Ecology 

and Evolution, 221-240. 

 



2005-2008 

2009-2012 

2013-2016 

Pre-

intervention 

clade 

Post-

intervention 

clade 

Dr Ji Zhang and  

Dr David Wilkinson 

Poultry A 

Human 

Ruminant 

Water 

Poultry other 

gene 
suggests 
early 
ruminant 
origin 

 

 

 

Basal clade 

Genome sequencing of epidemic strain ST 474, 420 ST 
474 Isolates 12 years 



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



If the chicken doesn’t get you the groundwater will: 
the Havelock North incident, August 2016 

>5000 people affected 
Untreated groundwater 
Campylobacter jejuni  ST42 predominant cause 



Conclusions 

• One health, integrated approach essential for investigation 
of zoonotic disease outbreaks and determining source of 
sporadic cases 

• Identification of ‘source’ and inter-host transmission 

– Crucial for effective public health policy 

– Can have a major impact 

• Understanding foodborne hazards requires whole of food 
chain approach and interdisciplinary research 

• New tools and technology helping to understand and 
control emerging risks 

• Food production impacts environmental health and public 
health 



One Health Aotearoa 

• University of Otago 
– Webster Centre for 

Infectious Diseases 
– The Infection Group 
– Centre for International 

Health 
– Ngāi Tahu Māori Health 

Research Unit 
– Health, Environment, 

Infection Research Unit 

• Massey University 
– mEpiLab 
– EpiCentre 
– IDReC 
– Centre for Public Health 

Research 
– Institute of Natural and 

Mathematical Sciences 
– International 

Development Group 

• ESR 
– Environmental Science 

Group  
– Health Programme  

Annual symposium 
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