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Reston Ebolavirus in pigs ?
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Reston ebolavirus:
virus for export?
Reston ebolavirus:
virus for export?
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REBOV in USA, Italy and Philippines, 1989 -96
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Siena

1990-96 Alice , Texas

1989-90 Reston, Virginia

1989 Philadelphia, 
Pennsylvania 

United-States of America

Italy, 1992

Philippines

Palawan

Mindanao

Mindoro

Luzon

1989-90
1993
1996

Macaca fascicularis

Ebola outbreaks location

Monkeys farms location



����������	
�����
�������

REBOV outbreaks in Philippines, 2008 -09

Philippines

Palawan

Mindanao

Mindoro

Luzon

Ebola/PRRS outbreaks location

PRRS outbreaks location

USA, USDA, Plume Island

USA, CDC Atlanta
Special Pathogen Branch

Chronology:
- 2007-08, severe PRRS outbreaks in pigs
- samples from 4 farms sent to USDA for 
genetic analysis of PPRS and co-infections
- Sept 08 USDA, Plume island, Panviral 
microarray, 4 animal positive for Ebola Reston
- Sep 08 CDC confirmed 3 different strains of 
the Ebola Reston virus.
- Human infections confirmed 
- Experimental inoculations in pigs in 2009

Australia, CSIRO
AHLL, Geelong

Japan, NIID, Tokyo
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Reston ebolavirus in pigs: 
why collaboration between 
Animal and Health sectors 
is necessary?
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Amplification

Global travel and trade

Human 
Animal 

interface

Human to human 
transmission

Emergence
• Human encroachment, Ex situ contact,
• At-risk behaviour
• Ecological pressure
• Exploitation
• Translocation of wildlife
• Climate variability, vector density & distribution

Globalization
• Global travel: people, animals, vectors 
• Global trade: animal and their products, 
vaccines, medical products, etc .

Amplification
• Urbanization
• Population density
• Agricultural Intensification
• Technology And Industry
• Vector distribution and densities
• Transmission in health care centers 
• Successful A2H, V2H and H2H transmission
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The presentation will cover:
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1. REBOV pathogenicity in humans

� WHO experts consultation on REBOV 
pathogenicity in humans, April 2009

� A series of nine questions

� Q9. Should Reston ebolavirus be considered 
potentially pathogenic for humans? 

� Yes, RESTON should be considered 
potentially pathogenic for humans.

� http://www.who.int/csr/ebola/en/index.html
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New human studies on Reston in Philippines.

� Studies conducted from June to September 2009 
by the Philippine Department of Health found 94 
out of 776 Filipinos working with pigs in Bulacan, 
Nueva Ecija and Pangasinan provinces positive 
for IgG antibodies against Reston ebolavirus 

� 54 out of 316 farm workers (17%) were found to 
be IgG(+) for REBOV

� 40 out of 460 abattoir workers (9%) were found to 
be IgG(+) for REBOV
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2. REBOV in the food chain
� FAO/WHO consultation First time in a food animal

� Contact with raw product : Slaughtering offers 
many opportunities for infection

� Contact with processed products: concerns with 
minimally processed/ under-cooked products.  Ex 
of consumption of raw meat or minimally 
processed meat in some communities in Asia.

� At risk groups: Farm workers, Slaughterhouse 
workers, Meat handlers/food processing workers, 
Backyard farmers and their families
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2. REBOV in the food chain (2)

� Backyard farmers and their families

– Often carries all the high risk operations.

– Most pigs are produced in backyard settings

– Up to 80% in many countries of the region.

– Most backyard pigs never see a veterinarian or anim al health 
agent. 

– In China in 2000, approx. 1% of slaughtered pigs wo uld have 
been seen by a veterinarian during their life or af ter.

– Biosecurity often absent

– Fruit trees most often present

– Sick/dead pigs are often slaughtered for consumptio n
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Fruit bats 

Farm

Healthcare 
workers

Secondary
Transmission

?

possible but no evidence
of direct transmission from bats ?

2

3

8

6

7

Xenotransplantation
Vaccine, cosmetics,

Medical products, etc..

9

Food Chain

Pigs: 
Amplification

4

5

1

10

3. REBOV routes of transmission?
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4. Animal studies REBOV in Philippines

� Studies funded by FAO, conducted in 4 regions, 10 
provinces, 35 slaughter houses from Sept. 2009 to M arch 
2010 by Department of Agriculture

Region 1
Pangasinan

Region 3
Tarlac
Nueva Ecija
Pampanga
Bulacan

Region 4-A
Laguna
Cavite
Batangas
Quezon
Rizal

Region 12
South 
Cotabato 
– General 
Santos

� REBOV widespread

� Co-infections with PRRS or SIV (82%) 

Nb tested IgG pos %

Ebola Reston 3850 1999 52%

Swine Influenza virus 3867 1993 52%

Porcine Respiratory 
Reproductive Syndrome

2729 1381 51%

Porcine circovirus type 2 150 124 83%
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4. Animal studies: routes of transmission?
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5. Experimental inoculation of pigs

� In Geelong, Australia, the Australian Animal 
Health Laboratory have studied susceptibility of 
pigs to infection by Reston ebolavirus . Four pigs 
exposed to Reston ebolavirus by the oro-nasal 
route were successfully infected. No signs of 
illness was seen in any pigs. Infection was of 
short duration, pigs were able to shed the virus. 

� Co-infection studies 
with PRRS and Porcine 
circovirus are planned for 
this year 
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Reston ebolavirus : 
next steps?
Reston ebolavirus : 
next steps?
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Reston ebolavirus in pigs in Philippines
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Reston ebolavirus in pigs

Shall we 
wait and 

see?
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Amplification

Global travel and trade

Human 
Animal 

interface

Human to human 
transmission
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Reston ebolavirus in pigs in Philippines
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Geographic distribution of Ebola 
events
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Thank You

Internet :
Report of the WHO expert consultation on
Ebola Reston pathogenicity in humans
http://www.who.int/csr/ebola/en/index.html

outbreak@who.int


