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Disclaimer

A The opinions, interpretations, conclusions, and views
expressed herein are those of the author(s) and do not reflect
the official policy of the Department of the Army, the
Department of Defense, or the U.S. Government.

A Research was conducted under an IACUC approved protocol
In compliance with the Animal Welfare Act, PHS Policy, and
other Federal statutes and regulations relating to animals and
experiments involving animals. The facility where this
research was conducted is accredited by the Association for
Assessment and Accreditation of Laboratory Animal Care,
International and adheres to principles stated in the Guide for
the Care and Use of Laboratory Animals, National Research
Council, 2011
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A Definitions

A Hemorrhagic Fever Viruses
A Arenavirus

A Bunyavirus

A Flavivirus

A Filovirus

1. Marburg

2. Ebola

Pathogenesis

Current Epidemic/Pandemic
Clinical Features

Diagnosis

Treatment



Definitions

Vomiting Headache

Fever Photophol‘@c/'
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Viral hemorrhagic fever (VHF) sz« = e
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A Acute, febrile, multisystemic i ness
characterized by malaise, myalgia,
prostration, and b/eeding diathesis.

A Etiology - lipid-enveloped, single-stranded,
RNA viruses In the Filoviridae, Arenaviriaae,
Bunyaviridae, and Flaviviridae families.
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Definitions

Hemorrhagic fever virus (HFV) is a term
used to generically identify those agents
that cause VHF.

Ebola virus disease (EVD) is clinical term
used In current epidemic, etlology Zaire
ebolavirus. o |
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Etiologic Agents of VHF

Family

Arenaviridae

Genus

Arenavirus

Species

Lassa (Old World)
Junin, Machupo, Guanarito, Sabia (New World)

Bunyaviridae &3 Nairovirus Crimean-Congo hemorrhagic fever
Phlebovirus Rift Valley fever
Hantavirus Hantaan, Seoul, Puumala, Dobrava-Belgrade (Old World)
Sin Nombre, Andes (New World)
Filoviridae Ebolavirus Zaire, Sudan, Tai Forest, Reston, Bundibugyo
Marburgvirus Marburg marburgvirus
Flaviviridae Flavivirus Omsk HF
Kyasanur forest disease
Dengue

Yellow fever
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VIRUS Mortality Rate

Ebola Zaire 75-90%

Marburg 25-90%

Lassa 15-20% of hospitalized
Crimean-Congo hemorrhagic fever 30%

Rift Valley fever 50% of patients with hemorrhagic form
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Arenaviridae

A Natural reservoir includes several species of mice and
rats

A Direct contact with rodent feces and urine
A Exposure to rodents caught in agricultural machinery

A Secondary person-to-person (blood, sexual contact,
urine, pharyngeal secretions) and nosocomial
transmission

A Contaminated food or water
A Aerosol

Mastomys sp. - Lassa
reservoir
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Arenaviridae

A Lassa virus was found in Nigeria in 1969 (2 missionary nurses died
In Nigeria)
I estimated 100-300k cases per year in West Africa and approximately 5000
deaths
I 80% of human cases are asymptomatic
I 1% case fatality rate; up to 15% among those hospitalized

Reservoir includes several species of mice and rats
I Direct contact/Aerosol exposure with rodent feces and urine
I Exposure to rodents caught in agricultural machinery
i Contaminated food or water
|

Secondary person-to-person (blood, sexual contact, urine, pharyngeal
secretions) and nosocomial transmission
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" CCHF (Bunyaviridae)

Crimean-Congo Hemorrhagic Fever
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and infects a wide range of domestic and wild animalg

A Humans contract the disease from handling infected
livestock (slaughtering), direct contact with blood, or
from tick bites

A 2008-2009 Increased numbers of cases particularly ir| g8
Ru35|a and Central Asia

Turkey: >50 deaths since Jan 2009

Iran: 8 deaths since Jan 2009

Pakistan: 38 confirmed cases in 2012

U.S. Soldier in Afghanistan: Died Sep 09 in
Landstuhl, Germany secondary to a tick bite

I UK traveler returning from Kabul i died in the
UK October 2012

Palomar et.al. Crimean Congo Hemorrhagic Fever
virus in ticks from migratory birds, Morocco. EID Vol 19
Number 2, Feb 2013
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Rift Valley Fever (Bunyavirus)

A A zoonotic disease transmitted by several species of mosquitoes

A Humans are infected during epizootics of the disease through
mosquito bites, handlin
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( _ Infected tissues (animal slaughter), and
ossibly through the ingestion of raw milk. Aerosol transmission

as also led to infection in laboratory workers.

A In humans, no symptoms to mild illness but can progress to
hemorrhagic fever (1% fatality rate)

A Retinitis leading to blindness is the most common complication
associated with RVF in humans (1-10%)
A First cases outside Africa In September 2000 in Saudi Arabia and
subsequently, Yemen.
A South Africa: Feb 2010
I Department of Health of South Africa reported 172 cases and 15
deaths
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Bird et.al. 'Rift VValley Fever Virus
¢ Vaccine.J Virol. Dec 2011

A RVF (Bunyaviridag can have major societal impacts, including significant
economic losses and trade reductions.

A RVFV causes significant disease in sheep, cattle, camels, and goats.

A The most notable RVF epizootic occurred in Kenya in 1950-1951,
resulting in the death of an estimated 100,000 sheep.
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Yellow Fever (Flaviviridae)

A Yellow fever virus is found in tropical and subtropical areas in South
America and Africa.

A lliness ranges in severity from a self-limited febrile illness to severe
liver disease with bleeding.

A Steps to prevent yellow fever virus infection include using insect
repellent, wearing protective clothing, and getting vaccinated.
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Filoviridae

Ebola virions
Image Courtesy Pathology Division USAMRIID




