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Why must ALL wildlife
experimental field work cover 

wildlife health?



EID	– EMERGING	INFECTIOUS	DISEASES

Nature. 2008 Feb 21;451(7181):990‐3.
Global trends in emerging infectious diseases.
Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, Daszak P.

• EID	events	are	dominated	by	zoonosis	(60.3%	of	EIDs)

• The	majority	of	these	(71.8%)	originate	in	
wildlife (for	example,	severe	acute	respiratory	virus,	
Ebola	virus),	and	are	increasing	significantly	over	time.

• 54.3%	of	EID	events	are	caused	by	bacteria	or	rickettsia,	
reflecting	a	large	number	of	drug‐resistant	microbes.





Photo: Norwegian Institute for Nature Research (NINA)
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Understanding the concept of «health»

• In veterinary medicine, health has been defined as “a state of physical and psychological well‐
being and of productivity, including reproduction” and “health indices” refer to easily observed
parameters that can be used as a guide to the animal’s or group’s state of health (e.g., food intake,
fecal output, body weight).

• It has recently been proposed to redefine health as “the ability to adapt and to self‐manage”

• If it is unable to mount a protective response, reducing the potential for harm and restoring an
(adapted) equilibrium, damage remains and may result in illness. Accordingly, measuring health
is challenging and requires tools for assessing an individual’s capacity to cope and to adapt.

• It is also important to differentiate between the health status of individuals and that of
populations.



Understanding the concept of «disease» (Wobeser  2003)

1. Is measured in terms of impairment of function rather than by the death of individuals.

2. Factors that cause disease may be either intrinsic, such as an inherited defect in an animal's vascular plumbing or
degenerative changes associated with aging, or extrinsic, such as a virus, bacterium, or contaminant that enters its
body and causes injury.

3. Disease may result from factors acting alone or in combination.

4. Many different functions may be impaired.
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THE PROBLEM

THE VET’s SOLUTIONS
THE BIOLOGIST’s SOLUTIONS
THE ECOLOGIST’s SOLUTIONS
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Time for paradigm shifts?
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Time for paradigm shifts?



OPEN SEA SEAL
AEREAL SURVEYS



"Growing human population, globalization, climate change and a number
of ecological perturbations have resulted in an increasing number of
emerging diseases. Given this context, the role of wildlife in human and
domestic animal disease emergence has become widely recognized as a
factor we can no longer afford to ignore. Thus, wildlife health
surveillance has become an integral component in the identification
andmanagement of potential threats to human and animal health"

Has it?



LOGISTIC	&	SCIENTIFIC	CHALLENGES



INSTITUTIONAL	CHALLENGES



ECONOMICAL	CHALLENGES



The	most	famous	Venn	diagram	in	the	world



Exposure
in	wildlife

Clinical	signs	
in	wildlife



Karesh et al., 2012. The Lancet
Volume 380, Issue 9857, Pages 1936‐1945



• Transmission of
pathogens

• Confounders
• Diagnostic solutions

• Environmental
indicators

• Sentinel species
• Ecosystem
maintenance

• Risk of zoonosis & 
EIDs

• Increase knowledge
& awareness

• Health & Welfare
• Conservation
• Population dynamic
• Financial aspects

Wildlife 
itself Humans

Domestic
animalsEnvironment



INTEGRATE	HEALTH	SURVEILLANCE	in	FIELDWORK

• Ownership….Norway	vs me?

• OPEN	ACCESS!!!!!!!

• Coordinated /	centralized data/sample	banks

• Continous sampling	of standardized samples	(blood,	hair,	feces,	etc)

• Better	use of big‐data	and	advancedmolecular techniques?

• Multidisciplinary «surveillance programs»?

• Integration	in	scandinavian/european solutions?





Some health issues to think of…



First challenge…. DEFINITION

An emerging disease is one that has appeared in a population for the first time, or
that may have existed previously but is rapidly increasing in incidence or geographic
range.



First challenge…. DEFINITION

Emerging infectious disease
Newly identified & previously unknown infectious agents that cause public health
problems either locally or internationally

Re‐emerging infectious disease
Infectious agents that have been known for some time, had fallen to such low levels
that they were no longer considered public health problems & are now showing
upward trends in incidence or prevalence worldwide



Gortazar C, Reperant LA, Kuiken T, de la Fuente J, Boadella M, et al. (2014) Crossing the Interspecies Barrier: Opening the Door to 
Zoonotic Pathogens. PLoS Pathog 10(6): e1004129. doi:10.1371/journal.ppat.1004129
http://journals.plos.org/plospathogens/article?id=info:doi/10.1371/journal.ppat.1004129

A quickly
changing
ecosystem





INFLUENZA	
VIRUS



H10N7



Mutating	
as	it	swins…



Public	Health

• Productive infection of ferrets indicates that seal/H10N7may possess a zoonotic potential



Ixodes ricinus 
Ixodes persulcatus





TBE
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• Ricks	moving	northwards
• TBE	found	in	ticks	in	areas	without	humans	cases

• Is	TBE	present	in	cervids?
• Can	cervids	be	used	as	sentinel	

species	(early	warning	systems)



• National	health	surveillance	program	for	
cervids	and	muskox

• 2000‐2015	=	>6000	animals	sampled
• 2013	collection	chosen	for	study
• 755	animals	from	15	regions



Species Number	tested
Red	deer	(Cervus elaphus) 820
Moose	(Alces alces) 130
Roe	deer	(Capreolus capreolus) 183
Reindeer (Rangifer	tarandus tarandus)
semi‐domestic 966
wild 10

Fallow	deer	(Dama	dama)	– farmed 12
Musk	oxen	(Ovibos	moschatus) 42

Total 2163

CWD	Surveillance	in	Norway	2004‐2015

Last	3	years:	Less	than	20	animals	tested	a	year

Positives



• March 2016	‐ Nordfjella mountains
• Free‐ranging	reindeer (Rangifer tarandus tarandus)
• GPS,	Darts,	left	the	herd,	locomotion	problems
• Died	within	a	short	time	

Photo: Norwegian Institute for Nature Research (NINA)

Positive



• May	2016	– Selbu	area	(300km	from	Nordfjella)
• 2	pregnant	females,	13‐14	years old
• One	shot because of abnormal behavior
• One	found dead in	good body	condition
• Oct 17		‐ 1	more

Positive
Photo: Jarle Fuglem



• Aug16‐Oct	17‐ Nordfjella mountains
• Free‐ranging	reindeer (Rangifer tarandus tarandus)

Positive



Species 2004‐2015 2016 2017
Red	deer	(Cervus elaphus) 820 2593 1571
Moose	(Alces alces) 130 4396 3466
Roe	deer	(Capreolus capreolus) 183 479 1296
Reindeer (Rangifer	tarandus tarandus)
semi‐domestic 966 1737 3567
wild 10 838 2309

Fallow	deer	(Dama	dama)	– farmed 12 0 0

Total 2121 10043 12208/21000

CWD	Surveillance	in	Norway	2016‐2017

Results	delivered	within	48H





• Present: rodents, hare, bever (reservoir unclear)

• In people: autumn and winter, specially when rodent
population increases

• Transmission:
• Direct contact with infected/diseases animals (mice, hunting)
• Indirect contact: Inhalation of contaminated dust (cottage‐

cleaning etc.)
• Drinking water (most common local source)
• Insects (ticks, mosquitos)
• No transmission from person to person

• Symptoms:
• Lymphadenopathia associated to infection site
• Infection and inflammation in mouth and pharynx
• Eye‐infection + local lymph nodes
• Pneumonia
• Enteritis (typhoid form)

• Mortality in rodents: appr. 100 %



Reports of tularemia in wildlife in
(A) and human cases during the
2011 outbreak in (B).
© Norwegian Veterinary Institute and
Larssen et al., 2011.





• Highly contagious viral disease of swine
• Asfarviridae

• Enveloped DNA virus
• Transmitted by arthropods

• Isolates vary in virulence
• High virulence: up to 100% mortality
• Low virulence: seroconversion

• Highly resistant
• At least 30 days in pens
• >140 days in some
pork products

African	Swine	Fever	Virus







AMR Antibiotic	resistance	is	one	of	the	
biggest	threats	to	global	health,	food	
security,	and	development	today

Antibiotic	resistance	can	affect	
human	or	animal,	of	any	age,	in	
any	country

Wildlife,	among others,	can be	a	good
indicator to	study AMR	dynamics

Knowledge	of AMR	in	
wildlife in	Norway	is	

very limited





Sample	collection

• Geographical	distribution	of	
sampled	foxes	(N=387)

• Low	population	density	(<5	
inhabitants	per	km2)

• Medium	population	density (5‐200	
inhabitants	per	km2)

• High	population	density (>200	
inhabitants	per	km2)



Phenotypic	resistance	in	indicator	E.	coli
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2650	humans
61	000	km2

©Zairon



挪威兽医研究院

©Zairon





Morbillivirus

• In April 1988, an epidemic swept through breeding
colonies of European harbor seals (Phoca vitulina
vitulina) around the coasts of the North, Baltic and Irish
seas killing up to 18,000 of this species and possibly a
few hundred sympatric grey seals, Halichoerus grypus
(Heide‐Jorgensen et al., 1992).



• A second and equally devastating epidemic occurred
among European harbor seals in 2002, with a similar
temporal and geographic range to the 1988 event (Jensen
et al., 2002; Harkonen et al., 2006).

• In that summer of 2002, thousands of dead harbor
seals were again found in the Kattegat and Skagerrak
and along North Sea coasts (Harding et al. 2002).

• In the North Sea the grey seal, which was exposed but did
not show overt infection or mortality

Morbillivirus



Host	range	/	Epidemiology
Phocine morbillivirus• The initial cases of PDV in both outbreaks were

identified in the Danish and Swedish Kattegat with
the Danish island of Anholt being the breeding colony
where the first cases were reported. The reason for
this remains unclear.

© JialiangGao





Next outbreak in?

Conservation	concerns?



A GLOBAL WORLD
means GLOBAL PROBLEMS



• Long	term	rather	than	ad	hoc	cooperation
• Needed	combination	of	health	+	ecology	
+	biology	+	social	sciences

• Financial	mechanisms	for	integrated	
research	still	missing

• International	networking	on	wildlife	of	
paramount	importance	(compare	&	
standardize!!!)

• Wildlife	as	SENTINEL	species	brings	
added	value,	early	detection	and	may	
reduce	outbreak	costs

• Wildlife	as	ONE	HEALTH	driver (outside	
“major	outbreaks”)	remains	a	difficult
concept	to	communicate	and	lobby	for

SUCCESS!

VET

MED

ECOLOGIST

BIOLOGIST

POLITICIAN

MANAGER

MEDIA

CITIZEN

Wildlife	health	as	a	driver	of	
One	Health	research.



The way
forward ?…

Tusen takk!


