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Most EIDs are Zoonotic

~ 50% of known human
pathogens are zoonotic

73% of emerging human
pathogens are zoonotic,

most originate in
wildlife.

Rate of disease emergence is
increasing (not just detection)

Complex process!

Taylor & Woolhouse, ICEID 2000, Jones et al Nature 2008




Current Surveillance Systems focus on human or
livestock outbreaks

Infeetion Patential detection of an unesusl diseass or unusual cluster of diseass Ministry of Health [MOH) /Mational Response

g

Surveillance Reporting.

Hitchcock et al.

Biosecurity and Biorerrosism: Biodefense Straregy, Pracice, and Science
Volume 5, Number 3, 2007 @ Mary Ann Lichert, Inc

Global Challenges to Wildlife Surveillance
and Response to Emerging Zoonoses

There is no agency responsible for Laboratories in developing countries
global wildlife disease surveillance ~ are unable to detect/diagnose wildlife

disease or known zoonoses

Developing countries often lack

expertise in wildlife health/disease Inter-ministerial
cooperation/comunication (Health,

Agriculture, and Environment
(wildlife)) is lacking
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Anthropogenic Drivers of Zoonotic Disease
Emergence
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Zoonotic pathogens often don’t cause disease
in natural hosts

Hantavirus in mice
Nipah virus in bats
Herpes B in macaques
Marburg virus in bats

These pathogens cause severe
disease in humans and other
animal hosts

Surveillance of “healthy” animals
is important for identifying
known or potential zoonotic
agents
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Viruses can cause disease in non-reservoir
animal species

Ebola virus
Bats are putative
reservoir
Hemorrhagic
disease in
gorillas

95% mortality

Gorilla die-offs
preceded human
outbreaks in
Congo

Photos: Fox news; Discover magazine

@) EcoHealth Alliance

diliEathe
Vi




Disease in Swine
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eHigh morbidity, low mortality ‘Qf' T
eAbortions

eRespiratory disease - loud
barking cough

eParalysis, ataxia, fever

eVirus mainly in respiratory
epithelium and meninges

Nipah virus in Malaysia, 1998-1999
Human encephalitic cases
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Nipah virus in Malaysia, 1998-1999
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* Most human cases worked on
infected pig farms

e >1 million pigs culled

« 800 pig-farms demolished

* 36,000 jobs lost

+ > $300 (US) million exports lost

EcoHealth Alliance

Two hypotheses for emergence:

e Climatic factors (1997 ENSQO) and wildfires
brought infected bats to Ipoh (chuaet al, 2002)

* Nipah virus is enzootic and widely
distributed in Pteropus spp., and
agricultural Intensification (large-scale pig
farming) drove emergence

) EcoHealth Alliance




Index farm:

30,000+ pigs
adjacent to primary
forest, fruit bat habitat

Network of other large
farms close by
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Nipah Virus Emergence in Malaysia

Complex!

Driven by pig farm expansion /
intensification

Availability of cultivated fruit on farms

Size and structure of pig farm was
critical to emergence

Simple solution — remove fruit trees
from pig farms
(no new outbreaks)




¢ Influenza
* HIV/AIDS
* SARS

vel and Trade

* West Nile virus

* Nipah virus
Increased Contact with Wildlife
Wildlife Hunfing and Trade

* Ebola virus
« Undiagnosed outbreaks

* New human infections

» Wildlife die-offs

« Silent human infections

Introduction of Livestock

Increased Hurman Population

Deforestation and Landuse Change Aleksei Chmura,
Wildlife Trust

own pathogens
EcoHealth Alliance

Relative risk of a new zoonotic EID from wildlife
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Temporal patterns in EID events
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* Significant increase since 1940 (controlling for reporting effort), reaching a peak in 1980s
— AIDS/HIV?

» Zoonotics from wildlife are causing the majority of events in recent decade and are

significantly increasing

= Jones et al. 2008 Nature
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Drivers of EIDs

Driver of Wikilife Zoonotic Diseases
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Top 16 mammal Genera, # of viruses shared with humans
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Hotspot Risk Map of Wildlife EID: Tan
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PREDICT
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|| Situational

Wildlife
Surveillance
(PREDICT)

Data Sources

| {Public information,

(ProMED,
HealthMap)

: Analysis and Modeling

Data Collection and Management

Online data F | :r
5 management - Data modeling —
analysis arlu:I s:!'nple and mapping
racking
(GAINS) %

IOnline reporting|
(HealthMap)

Refined
surveillance
strategies

Validation
and Calibration

Data Management Modeling

Results of
Surveillance and
hotspot modeling

Reporting

Knowledge Dissemination:

Framework for
epidemic
prediction

Future
opportunities for
prospective
evaluation
& monitoring

Framework




INTERNATIONAL SOCIETY

I}OR.INF TIOUS DISEAS I

February 12, 2009

The global elactronic o for
of emerging |nfect|ous diseases & toxins,

open to all sources.

ProMED-mail, the Program for Monitoring

Emerging Diseases, is a program of the
International Society for Infectious Diseases.

Subscribe/Unsubsoribe
Search Archives
Announcements
Recalls/alerts
Calendar of Events
Maps of Qutbreaks
Submit Info

Fads

who's Who

Awards

Citing ProaMED-mail
Links

Donations

About ProMED-rmail

PROSPL> Viruses & nermatodes
February 11, 2009

PRO/AH> Undiagnosed disease, porcine - Philippines {03): RFI
PROAAH/EDR = Avian influenza, hurnan (343 - Wiet Marn, WHO
PROFAH> Bluetongue - Europe (043 Belgiurm, BTY-11, lab report
PROSEDR = Meningitis, meningococeal - India (02): (MEY, Bangladesh
spread

PROAEDR = Measles - Australia (047: (SA) alert

FROJEDR = Mumnps - UK (03): (England)

PROAGH/EDR = vellow fever - South Arnerica (157 Brazil (RS)
PROFPL=> Blight & undiagnosed disease, potato, chilli - Bhutan
Postings from last 30 days...

otato - UK: alert

t Information on v
11-FEB-2009 f vellow fever -

South America (157:
South America (14%:
South America (13:

Brazil (RS}
Brazil (MG ex RS
Venezuela (ARY,

D1-FER-2009 / vellow fever -
22-24M-2009 F vellow fever -
monkeys, susp,

Archive Number

28-JAM-2009 f vellow fever -
23-1aM-2009 F vellow fever -

South Armerica (120
South America (11}

Brazil (RS}
: Trinidad, monkeys,

conf,
More...

¥ Eurosurveillance

Keeping an eye on

ian influe

ation on Av

11-FEB-2009 f Avian influenza, hurnan (34) - Wiet Marn, WHO
10-FEB-200% / Avian influenza, human {333 Egypt (MM, WHO
02-FEB-200% / Avian influenza, human {323 Viet Nam

D8-FER-2009 / Avian influenza (13%: Wiet Marn (BL, CM)

The IMED 2009
registration is
open. Meet the
ProMED staff in
Wienna, register
now,

ProMED-Port,
Portugués
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ProMED-ESP,
espafiol

ProMED-RUS,
PyccruiA

ProMED-MBDS,
Mekong Basin
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Search

Activity Index
Country Level
PR T X I

Province or Local Level

Pneumonia
Pneumonia
Pneumonia
Pneumania

Pneumenia

FROM THE AMERICAN PEOPLE
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Enter a disease or location

wa. HealthMap

Glabal Health, Local Information

Alerts Now Showing

PROJAH/EDR Preumonia, ovine - USA (05): (MT) bighorn sheep

Preumonia Conflrmed In Lower Rack Creek Bighorn Sheep
Preumonia Confirmed In Lower Rock Creek Bighorn Sheep

PRO/AH> Pneumonia, ovine - USA [03): (MT), bighorn sheep
PROfAH> Pneumonia, ovine - USA [03): T}, bighorn sheep

Missaula, Montana, United States

view »
View »
View »

View »
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Outbreaks Near Me
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