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Nebraska 
ñWe were at sea--there is no other 

adequate expressionéTo one hurrying 

through by stream there was a certain 

exhilaration in this spacious vacancy, 

this greatness of the air, this discovery 

of the whole arch of heaven, this 

straight, unbroken, prison-line of the 

horizonò

-Robert Louis Stevenson



Viral Hemorrhagic Fevers

Classified by CDC in 1999 as Category A 

bioweapon agents

ïPotential to cause widespread illness / death

ïEase of dissemination or person-to-person 

transmission

ïPotential for major special public health 

preparations



Viral Hemorrhagic Fevers
Most already weaponized

ïEbola Russia and former Soviet Union

Japan (attempted)

ïMarburg Russia and former Soviet Union

ïLassa Russia and former Soviet Union

ïNew World Arenaviridae (Junin and Machupo)

Russia and former Soviet Union

ïRift Valley Fever

ïYellow Fever  North Korea (reportedly)

ïOmsk hemorrhagic fever

ïKyasanur Forest Disease





VHF - Epidemiology

Reservoir ïanimals

Spread by close contact

Usually seen in Africa

20 outbreaks of Filoviruses (Marburg, 

Ebola) since 1967



Marburg Virus Infection

Indigenous to Africa

First seen in Europe in 1967.  

Spread to humans from African green 

monkeys from Uganda

7 of 32 infected persons died

Some person-to-person spread (by 

needles, contact)

Scattered cases in South Africa (1975), 

Kenya (1980s) and Russia (1990).  



Marburg Virus Infection

Congo (1998-1999)

ï128 of 154 died (83%)

ïFirst cases in gold miners

ï4 cases occurred after infection control 
measures

Angola (2004-2005)

ï227 of 252 died (90%)

ïlocal burial practices a contributing factor     

ï? source is the fruit bat



Ebola Virus Infection - History

First seen in 1976 in 2 places in Africa

290 of 318 died (91%) in Zaire

150 of 284 died (53%) in Sudan

Seen in imported monkeys in Virginia in 

1989

Seen in monkeys (imported from 

Philippines) in Texas, 1996



Ebola Virus Infection - History

In Congo in 1995 

ï245 of 317 died (77%)

In Uganda 2000-2001

ï425 cases, 224 deaths (53%)



Ebola Virus Epidemiology

Contact with patients or body fluids a risk 

factor

Virus found in saliva, stool, blood, semen, 

breast milk, tears and skin.  

Wild animal deaths (eg, gorilla) precede 

human deaths

Aerosol spread possible in primates



Lassa Fever- History

First described in 1969

Outbreaks in Nigeria (1970) and Liberia (1972)

ï39 cases (50% mortality), nosocomial spread

Sierra Leone outbreak in 1972-1973

ï441 cases (16% mortality)



Lassa Fever

Causes estimated 200,000-400,000 cases 

per year in West Africa

Causes 5000 deaths per year in Africa

4% of survivors are deaf, and up to 1/3 

have some hearing loss

Fever, sore throat and vomiting associated 

with a fatal outcome

IV ribavirin begun in the first 6 days reduces 

mortality



Lassa Fever - Epidemiology

Virus found in many rats

Spread to humans by rat urine

Spread person-to-person by direct contact

About 20 imported cases from Africa have been 

seen 

Isolate with strict barrier precautions

No secondary cases noted

Consider ribavirin prophylaxis for exposures



VHF--Other important diseases

Yellow fever
ï Seen in Africa, South America

ï Mosquito-borne

ï Monkeys are the main reservoir

ï Vaccine available

Dengue
ï Found in tropical areas

ï Mosquito-borne

ï Called "breakbone fever"

ï 2008: over 40,000 cases in Brazil

Rift valley fever
ï A disease of livestock

ï Mosquito-borne

ï Increasing outbreaks in Africa

ï Can cause liver failure, blindness



VHF--Other important diseases

Crimean-Congo hemorrhagic fever
ï Found in animals in Europe, Asia and Africa

ï Tick-borne

ï Nosocomial spread is common

Chikungunya
ï Causing outbreaks in India, Indian Ocean islands, Italy

ï Mosquito-borne

ï Named for contorted posture due to severe joint pain

Others
ï Hantavirus infection

ï Ross river virus

ï Sabia virus

ï Whitewater Arroyo virus

ï Argentinian HF

ï Bolivian HF

ï Venezuelan HF

ï Omsk HF

ï Kyasanur forest disease



Ebola virus is discovered in imported 

monkeys in Reston, Virginia


