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VIRAL HEMORRHAGIC FEVERS SURVEILLANCE PROTOCOL
Draft

Viral hemorrhagic fever (VHF) is a clinical illness associated with fever and bleeding
diathesis caused by a virus belonging to one to four distinct families: Filoviridae,
Arenaviridae, Bunyaviridae, and Flaviviridae (Table 1).  The mode of transmission,
clinical course, and mortality of these illnesses vary with the specific virus, but each is
capable of causing a VHF syndrome.

This protocol applies to all VHF outbreaks, however, only the hemorrhagic fever viruses
(HFVs) that pose a bioterrorism (BT) threat will be specifically discussed (See Table 1)
(Ref, JAMA, May 8, 2002, 287:2391-2405).  This protocol applies if a case of VHF is
highly suspected, probable, or confirmed, but does not apply no non-specific febrile
pulmonary, gastrointestinal, neurological, or rash illness.  

Public Health Action

The State and LHDs should do the following:

1. Prior to the occurrence of a case of VHF
a. Protect employee health

i. Identify high risk employees: Identify high risk employees who will be involved
in the response to a BT event or may have direct contact to VHF cases.  High
risk individuals may include 1) laboratory workers who test specimens and
environmental samples, 2) state and local epidemiologic response teams,
EMS staff, and health care workers and support workers in hospitals who
may have face-to-face contact with VHF cases, 3) hazmat teams, industrial
hygienists, health department sanitarians, and other personnel who may
collect environmental samples, 4) first responders such as law enforcement,
EMS, and fire department personnel that respond to a BT event.  

ii. Educate high risk employees: Educate high risk employees about VHF from a
BT event, and about respiratory droplet precautions and isolation of cases.

iii. Personal Protective Equipment (PPE): Educate employees on the use of
proper PPE, provide appropriate PPE to employees for use during an
outbreak, and ensure fit testing for employees for respirator use (see
Preventive Interventions section).

b. Assemble and train a BT epidemiologic response team:
i. Assemble BT epidemiologic response team: Identify staff for a BT

epidemiologic response team that can adequately respond to a large
outbreak by conducting surveillance and epidemiologic investigations after a
BT event.  

ii. Surge capacity for BT epidemiologic response team: Identify pools of
individuals for surge capacity for the response team during large outbreaks. 

iii. Train BT epidemiologic response team: Periodically train and pre-drill
individuals on the team in their respective responsibilities during an outbreak. 

c. Educate health care providers and the public in the recognition and diagnosis 
of VHF.
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d. Educate providers and laboratories to report VHF to the local health department
in the patient’s county of residence immediately.

2. When a VHF case is reported

If a suspected case of VHF is reported, the LHD should contact the Infectious
Disease Epidemiology Program (IDEP) immediately (do not wait for lab
confirmation to contact IDEP) and should anticipate that state and local response
teams will be formed to respond to the outbreak. 

a. Isolation of case: For VHF, assure the case is appropriately isolated (standard
contact, droplet, and airborne precautions - see Preventive Interventions
section).

b. Confirm cases:
i. For each suspected case, immediately obtain a complete clinical and

laboratory history.  Using the VHF Case Investigation Form, obtain
information and determine whether a case is suspected, probable or
laboratory confirmed (See Case Definition). 

ii. Assure that appropriate laboratory specimens are obtained on each
suspected case (see Laboratory Notes).  Contact the WV Office of
Laboratory Services (OLS) who will coordinate submittals to C.D.C. for
confirmation.  Specimens will be packaged and shipped to OLS or C.D.C.
according to OLS laboratory protocol (See Laboratory Test Section).  

c. Confirmation of an intentional or unintentional exposure and notification
procedure:
Immediately determine whether the case was due to an unintentional, non-
BT exposure (See Hypothesis Testing section B.9 below).
i. Check for natural exposures to hemorrhagic fever viruses (HFV), contact with

a case, or travel to an endemic area within last 21 days.
ii. If no clear source is identified on initial interview, begin active surveillance to

identify other cases.  
iii. Notify IDEP immediately if a case is clinically or laboratory confirmed or

if a BT event is suspected.  IDEP will notify the State Epidemiologist, who
will notify the State Health Commissioner.  The WVBPH shall coordinate the
response with other federal, state and local agencies according to the
notification procedure in the WV Public Health Threat Preparedness
Surveillance and Epidemiologic Response Plan.  

d. Activate the BT response team: Activate staff on the BT epidemiologic
responseteam and review their responsibilities in the investigation.

e. Protect employee health:
i. Identify all high risk employees (See Section A.1).
ii. Assure protection of employee health following procedures in Preventive

Interventions section.
f. Case Finding: 

i. Develop a working case definition: Develop a working case definition for the
outbreak investigation.  After an outbreak has been identified, a working case
definition may be considered as follows: a probable case while laboratory
confirmation of a HFV is pending; a laboratory confirmed case of VHF; or a
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suspected case after exposure to an HFV or to a probable or confirmed case
during an outbreak of VHF. 

ii. Begin enhanced passive surveillance: Immediately begin enhanced passive
surveillance as needed with health care providers and laboratories in the
county.  
(1) Issue a news release and provide alert to increase health care providers

and the public recognition and diagnosis of VHF.
(2) Educate providers and laboratories to immediately report possible VHF

infections that meet the “Working Case Definition” to the local health
department in the patient’s county of residence.  

iii. Prepare for active surveillance: Alert the regional epidemiologists to expand
active surveillance throughout the region, e.g., be prepared to interview
providers and patients, and review/abstract patient records. 

iv. Confirm new cases: Receive and screen reports of suspected cases, and
confirm new cases.

v. Develop line list of cases: Develop a line listing of all suspect, probable, and
laboratory confirmed cases using a Case Line List Form.  Record information
on case ID number, name, age, date of birth, location (hospital, clinic, home),
time of onset of symptoms, classification of case (pending, ruled out,
suspected, clinically confirmed, and laboratory confirmed), lab confirmation
status (confirmed, negative, pending), status of clinical information (complete
or incomplete), and status of exposure information (complete or incomplete).

g. Contract tracing:    
i. Identify contacts: Interview all suspected, probable, and confirmed cases and

identify all persons who had direct contact with the case since the case’s
onset of symptoms (henceforth referred to as a case-contact).  Continue
interviews daily and record contacts until case is no longer infectious (See
Infectious Period section).  For each case develop a line list of all case-
contacts including all household members of case-contacts.
Direct contacts: Direct contacts are defined as any person who has had face-
to-face contact (within six feet) with a suspected, probable, or confirmed case
of viral hemorrhagic fever during the infectious period (onset of symptoms
until time of interview, recovery, or death and burial of case).  

 ii. Locate case contacts: Find locating information for each case-contact.  Use
work and school telephone numbers, telephone directories, voting lists,
neighborhood interviews, site visits, “hangouts,” etc., to trace case contacts
when locating information is unknown or incomplete.  If case-contacts cannot
be found through these mechanisms, other sources for notification, such as
media announcements, may have to be considered.  

 h. Maintain the line listing of cases and develop a risk factor/exposure data base:  
 i. Track cases on case line list and ensure that clinical and laboratory

information are collected from health providers and laboratories, if not done. 
 ii. Develop and maintain a data base of pertinent clinical and exposure data for

hypothesis testing. 
 iii. (1) Compile clinical, laboratory, and exposure assessment data as they are

collected or submitted by health providers and labs. 
 iv. (2) Review data for completeness and complete pending case investigations

and incomplete exposure assessments. 
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 v. (3) Develop and maintain electronic database for hypothesis testing.
 i. Hypothesis testing:
 i. Exposure assessment: Conduct an assessment of the source and

characteristics of exposure immediately after a case is suspected as follows:
 (1) Interview a representative sample of cases and obtain a complete risk

factor and exposure history including travel and activities during the case’s
exposure period (2-21 days before symptom onset).

 (2) If a possible BT event or intentional exposure location/source is
suspected, continue the interview with the same sample of cases.  Obtain
more detailed information including the type, location, and specific areas,
duration, relative amount, and method of dissemination of exposure for
the possible BT event. 

ii. Analyze the clinical, laboratory, risk factor, and exposure assessment data to
test plausible hypothesis for the source and location of exposure.  

j. Identify exposed population:
i. After the source of the exposure is confirmed, identify the exposed

population.  
Definition of an exposed individual: An exposed individual will be a person
who shared or possibly shared airspace that was contaminated by HFV, had
direct contact with touched contaminated material such as powder or other
environmental exposures as part of a BT event, or an infected animal; or
ingested contaminated food or water. 

ii. Develop a line listing of all persons possibly exposed using an Exposed
Individual Line Listing Form.  Record each person’s exposure risk based
upon proximity to exposure.

k. Surveillance of case-contacts and exposed population:
i. Interview case-contacts and exposed individuals: Assure that all case-

contacts and exposed individuals are contacted within 24 hours and
interview them daily for 21 days after the last exposure.  During the daily
interview determine if they have fever >101F or VHF symptoms.  Refer
symptomatic persons to a clinical center for isolation and treatment (See
Treatment Section).  

ii. Surveillance of exposed: Conduct interviews of all exposed individuals for 21
days.
(1) If an exposed individual does not have temperature of 101F (38.3C) or

higher, or signs/symptoms of VHF by the end of 21 days, then discontinue
surveillance.  Interview all exposed individuals to verify they have no
symptoms, and if so, indicate status of exposed individual as “closed” on
Exposed Individual Line Listing Form.  

(2) If exposed individual does have temperature of 101F (38.3C) or higher, or
signs/symptoms of VHF, then assure referral to a physician for diagnostic
work-up, and implementation of appropriate infection control and
preventive interventions (See Preventive Intervention Section).  Enter
status of exposed individual as a case and move to Case Line List Form. 
Begin contact tracing for this new case. 

iii. Surveillance of case-contacts: Place all case-contacts under surveillance for
21 days from day of suspected or known direct contact with a confirmed
case.  
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(1) If case-contact does not have temperature of 101F (38.3C) or higher, or
signs/symptoms of VHF by end of 21 days, then discontinue surveillance. 
Interview all case-contacts daily to verify they have no symptoms, and if
so, after 21 days indicate status of case as “closed” on Contact Line list
Form.

(2) If contact does have temperature of 101F (38.3C) or higher, or
signs/symptoms of VHF, then assure referral to a physician for diagnostic
work-up, and implementation of appropriate infection control and
preventive interventions (See Preventive Intervention Section).  Enter
status as case on Case Line List Form.  Begin contact tracing for this new
case.  (See Section B.7).  

l. Prevention and Control:
i. Environmental exposures: After the source has been identified, remove

people from the environment (e.g., contaminated by a BT event) until
decontamination is achieved.  

ii. Post-exposure prophylaxis (PEP): There is no PEP for VHFs.  
iii. Treatment of Cases: Recommend to the State Health Commissioner that all

Arenavirus and Bunyavirus cases should be immediately referred to ribavirin
treatment according to current guidelines (See Treatment Section).  There is
no treatment for other VHFs.  

Disease Prevention Objectives

To prevent disease through pre-event education of health care workers and public
health workers to: 1) detect index cases and direct contacts rapidly, and 2) use strict
adherence to standard precautions, droplet precautions, and isolation guidelines to
ensure implementation of barrier precautions to prevent direct contact with infected
blood and bodily fluids of living and deceased cases.

Disease Control Objectives

To prevent unnecessary illness and death through rapid identification of populations
exposed to VHFs coupled with adherence to isolation and to standard, contact,
respiratory droplet, and airborne precautions.

To reduce mortality by educating physicians about ribavirin therapy for arenaviruses
and bunyaviruses prior to agent confirmation.  

Surveillance Objectives

To rapidly detect and confirm a case of VHF if it occurs in WV.  
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Public Health Significance

There has never been a documented case of VHF in West Virginia, and only one case
(Yellow Fever) in the United States since 1996.  With the exception of Omsk HF, Rift
Valley Fever, and Kyasanur Forest Disease, which have a relatively low mortality rate
(Table 2), the mortality rates for other VHFs has been very high, particularly for Ebola,
which has been as high as 90% and Marburg, which has been as high as 70% in some
outbreaks.  

The risk of a BT attack with VHFs is low, but possible, and would have substantial
public health impact because of the high mortality rate of most VHFs.  Large quantities
of Marburg, Ebola, Lassa, and New World Arenaviruses were weaponized by the
former Soviet Union and Russia until 1992.  Yellow fever and Rift Valley FV were
weaponized by the United States prior to its termination in 1969.  The Japanese cult
Aum Shinrikyo tried to obtain Ebola as part of an effort to create biological weapons. 
Yellow fever has reportedly been weaponized by Korea.  

Clinical Description

Information on the clinical manifestations of VHFs is derived from naturally occurring
outbreaks.  Although data derived from experimentally infected animals do not support
marked differences in the clinical presentation according to route of exposure
(parenteral vs. inhalational), it is not possible to be certain that the same manifestations
would follow in a BT attack on humans (JAMA, May 8, 2002, 287: 2391-2405.)

Clinical symptoms and signs of VHFs may include early onset of an initial prodrome
lasting for less than one week, including fever, nausea and vomiting, arthralgia and
myalgia, headache, extreme weakness, malaise and fatigue, sore throat, cough, chest
and abdominal pain, and non-bloody diarrhea.  Early signs also include bradycardia,
tachypnea (rapid respiration), conjunctivitis, pharyngitis, weight loss, difficulty
swallowing, dyspnea, and for some VHFs, a maculopapular rash (See Table 2).  Later
manifestations are hemorrhagic, including petechiae (small, pinpoint nonraised, round,
purplish spots from intradermal or submucosal hemorrhage, later turning blue or
yellow), bleeding of gums, hematemesis (vomiting blood), melena (bloody stool),
hematuria (blood in urine), excessive bleeding at puncture sites, epistaxis (nose bleed),
or hemoptysis (blood in sputum).  

Disseminated intravascular coagulation and circulatory shock may ensue.  Central
nervous system dysfunction may be present manifested by delirium, convulsions,
cerebellar signs or coma, and imparts a poor prognosis.  Death is typically preceded by
hemorrhagic diathesis, shock, and multi-organ system failure one to two weeks
following onset of symptoms.  

While there are a variety of clinical manifestations with HFVs, not all patients develop
all the classic VHF symptoms.  It may not be possible to differentiate among these
diseases on clinical grounds alone.  A number of distinct clinical features may be useful
clues to the diagnosis of specific VHFs (Table 2).
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Etiologic Agent

All HFVs (Table 1) are small RNA viruses with lipid envelopes.  Filoviridae are 80 nm in
diameter, filamentous, bacilliform, 19 kbp in size, single, negative, non-segmented RNA
strands.  Arenaviridae are 110-130 nm in diameter, spherical, 11 kbp in size, single,
positive or negative, two positive or negative segmented RNA strands.  Bunyviridae are
80-120 nm in diameter, spherical, 11-19 kbd in size, single, negative, three-segmented
RNA strands.  Flaviviridae are 40-50 nm in diameter, isometric, 10-12 kbd in size,
single, positive, non-segmented RNA strands.  

Reservoir

HFVs are transmitted to humans via contact with infected animal reservoirs or
arthropod vectors (See Table 1); the natural reservoirs and vectors of Ebola and
Marburg viruses are unknown).  

Mode of Transmission (JAMA, May 8, 2002, 287(18): 2391-2405)

Humans are infected incidentally, acquiring the disease by a bite of an infected
arthropod, via aerosol generated from an infected rodent excreta, or by direct contact
with infected animal carcasses.  With the exception of Rift Valley fever and the
diseases caused by Flaviviruses (Yellow fever, Omsk HF, and Kyasanur Forest
Disease), which are not transmissible person-to-person, infected humans can spread
the disease to close contacts, which may result in community outbreaks and
nosocomial infections.  Infections acquired percutaneously are associated with the
shortest incubation period and highest morbidity.  Person-to-person transmission via
droplet aerosolization appears to be rare but cannot be ruled out.  

Aerosolization of HFVs by a BT attack is also a possible mode of transmission during a
BT event.  

Modes of transmission via naturally occurring routes are discussed below.

Filoviridae: Ebola and Marburg

1. Most cases have occurred after direct contact with blood, secretions, or tissues
of infected patients or nonhuman primates.

2. Cases have followed needle-stick injuries or injections with contaminated
needles.

3. Although direct evidence is lacking, human infections might occur through
contact of contaminated fingers with oral mucosa or conjunctiva based on animal
experiments. 

4. Copious numbers of Ebola virus particles found in human skin and lumina of
sweat glands have raised concern that disease transmission may occur from
touching an infected patient or corpse.

5. There is some evidence for concern about person-to-person transmission of
Ebola by way of small-droplet airborne nuclei.  However, Ebola epidemics in
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Africa were controlled and ended without use of specific airborne precautions. 
Airborne transmission cannot be ruled out, but seems to be, at most, a minor
mode of transmission.

6. Transmission of Ebola and Marburg virus rarely, if ever, occurs before onset of
signs and symptoms.

7. Ebola and Marburg have been isolated for seminal fluid of patients 101 and 82
days after disease onset, respectively.  In one case Marburg may have been
sexually transmitted.  

Arenaviridae: Lassa Fever and New World Arenaviruses

1. In nature, Arenaviruses are transmitted to humans via inhalation of aerosols
present in rodent urine and feces, by ingestion of food contaminated with rodent
excreta, or direct contact of rodent excreta with abraded skin and mucous
membranes.

2. Person-to-person transmission occurs predominantly by direct contact with
infectious blood and bodily fluids.

3. Person-to-person airborne transmission has been suspected in a few instances
for Lassa Fever and Bolivian HF.

4. There are no reports of Arenavirus transmission during the incubation period. 
However, Lassa fever virus has been detected in semen up to three months after
acute infection and in urine 32 days after disease onset.  Argentine HF has been
transmitted to spouses of convalescent patients seven to 22 days after onset of
illness.

Bunyaviridae: Rift Valley Fever

1. Humans acquire Rift Valley Fever from the bite of an infected mosquito, direct
contact with infected animal tissue, or aerosolization of virus from infected
animal carcasses.

2. Ingestion of contaminated raw animal milk has been implicated
epidemiologically. 

3. There is no evidence of person-to-person transmission of Rift Valley Fever. 
However, laboratory technicians are at risk of acquiring the disease by inhalation
of infectious aerosols generated from specimens.

4. If Rift Valley Fever were used as a bioterrorist weapon, susceptible livestock
could also be infected, which could lead to mosquito transmission to humans.

Flaviviridae: Yellow fever, Omsk HF, and Kyasanur Forest Disease

1. Humans acquire yellow fever from the bite of an infected mosquito and acquire
Omsk HF and Kyasanur Forest disease viruses from the bite of an infected tick.

2. There are no reported cases of person-to-person transmission or nosocomial
spread of flaviviruses.

3. Infection of laboratory personnel via inhalation of aerosols during cultivation of
these viruses has been reported.

4. Like Rift Valley Fever, Flaviviruses could become established in an environment
after infection of arthropod vectors.  
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Incubation Period

The incubation period for onset of symptoms varies from two to 21 days depending on
the HFV.  See Table 2 for incubation periods for specific viruses.  

Infectious Period (JAMA, 287:2394, May 8, 2002)

There is no person-to-person transmission prior to onset of symptoms with Filoviruses
(Ebola and Marburg) and Arenaviruses.  There is no person-to-person transmission
with Flaviviruses (e.g., Yellow Fever, Omsk Hemorrhagic Fever, and Kyasanur Forest
Disease) or for Rift Valley Fever (Bunyaviruses).

Because some of the HF viruses may remain in bodily fluids for a long time following
clinical recovery, convalescent patients continue to pose a risk of disease transmission. 
Therefore patients convalescing from a filoviral or an arenaviral infection should refrain
from sexual activity for three months after clinical recovery.  Viruses have been found in
seminal fluid of patients or sexually transmitted after 82 and 101 days after symptom
onset for Ebola, 83 days for Marburg, three months for Lassa Fever, and seven to 22
days for Argentine (Junin) HF.  Virus has also been found in urine up to 32 days after
symptom onset for Lassa Fever.

Outbreak Recognition

There has never been a human case of VHF in West Virginia and only one case
(Yellow Fever) in the United States since 1996.  Thus, one case of a VHF constitutes
an outbreak.  

Case Definition

During an outbreak investigation, cases will be classified as 1) probable or clinical prior
to agent identification, 2) a (laboratory) confirmed case, or 3) a suspected case after
agent identification or an outbreak has been confirmed.  

During an outbreak investigation for probable and confirmed cases, all suspected cases
must be detected and reported.  A broad clinical case definition has been developed by
the World Health Organization with the aim of early detection of cases and notification
of Public Health authorities when the agent has not yet been identified (JAMA, 8, 2002,
287:2391-2405).

During a confirmed outbreak in which one or more cases have been confirmed, a
working case definition shall be developed that includes suspected cases that have not
yet met the probable or laboratory-confirmed definition.  The working definition in some
outbreak investigations have considered suspect cases that do not show hemorrhagic
symptoms.

The WHO outbreak control guidelines (WHO, http://www.who.int//emc) provide working
case definitions for Ebola, Dengue and Yellow Fever.  The WHO working case

http://www.who.int//emc)
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definition for Ebola, which was used in several African outbreak investigations, is
provided for consideration as a working case definition for suspected cases prior to
agent confirmation and prior to a probable case classification.  

Probable Case (Prior to agent identification)

A case shall be classified as probable if the individual has a temperature of 101F
(38.3C) or greater for < three weeks duration; severe illness, and no predisposing
factors for hemorrhagic manifestations; and at least two of the following
hemorrhagic symptoms and no established alternative diagnosis:

1) Hemorrhagic or purpuric rash
2) Epistaxis (nose bleed)
3) Hematemesis (vomiting blood)
4) Hemoptysis (blood in sputum)
5) Melena (blood in stool)
6) Other hemorrhagic symptoms (e.g., conjunctival injection, bleeding gums,

bleeding at puncture sites, hematuria-blood in urine)

Confirmed Case

A case shall be classified as confirmed if a blood specimen is laboratory confirmed
for VHF.  

Laboratory Notes

Environmental samples

Environmental samples will be taken when possible and appropriate for exposure
assessment.  

Specimens

Blood and serum specimens may be collected for testing for HFVs.

Laboratory tests

Environmental samples and clinical specimens should be sent to CDC for testing. 
IDEP and OLS should be contacted and will approve and coordinate submission of
isolates to CDC for confirmation.  CDC can conduct the following confirmatory tests:

Patients within few days after onset or deceased: IgM ELISA, PCR, virus isolation
Deceased: Immunohistopathology testing, PCR, virus isolation
Patients later in course or recovered: IgG ELISA



West Virginia Department of Health and Human Resources, Bureau for Public Health, DRAFT, October 2003, Page 11 of 18

For distribution to public health staff only

Preventive Interventions

1. Personal protective equipment (PPE): Proper PPE, including clothing and respirator
use, must be employed by all personnel who are exposed to a HFV by entering an
environmentally contaminated zone in a BT event (See CDC, “Interim
Recommendations for the Selection and Use of Protective Clothing and Respirators
Against Biological Agents,” October 24, 2001.)

2. Infection control procedures: Isolation and standard, contact, respiratory droplet and
airborne precautions are recommended for all personnel who have contact with
suspected, probable, or confirmed cases of VHF and cadavers to prevent direct
contact with infected blood and bodily fluids.  Recommendation for protective
measures against transmission of HFS are as follows (JAMA, May 8, 2002,
287:2391-2405):
a. Strict adherence to hand hygiene.  Health care workers should clean their hands

prior to donning personal protective equipment for patient contact.  After patient
contact, health care workers should remove gown, leg and shoe coverings, and
gloves and immediately clean their hands.  Hands should be clean prior to the
removal of facial protective equipment (i.e., personal respirators, face shields,
and goggles) to minimize exposure of mucous membranes with potentially
contaminated hands, and once again after the removal of all personal protective
equipment.

b. Double gloves
c. Impermeable gowns
d. N-95 masks or powered air-purifying respirators
e. Airborne precautions: A negative pressure isolation room with six to 12 air

changes per hour, as required by Healthcare Infection Control Practices Advisory
Committee standards for airborne precautions.

f. Leg and shoe coverings.
g. Face shields
h. Goggles for eye protection
i. Restricted access of nonessential staff and visitors to patient’s room.
j. Dedicated medical equipment, such as stethoscopes, glucose monitors, and, if

available, point-of-care analyzers. 
k. Environmental disinfection with an Environmental Protection Agency-registered

hospital disinfectant or a 1:100 dilution of household bleach
l. If there are multiple patients with VHF in one healthcare facility, they should be

cared for in the same part of the hospital to minimize exposure to other patients
and healthcare workers.  

3. Treatment: Initiate ribavirin therapy for all probable and confirmed cases of
arenaviruses and bunyaviruses (See Treatment Section below).

4. Environmental Exposures: After the source of an exposure has been identified 
(e.g., contaminated by a BT event), remove people from the environment until
decontamination is achieved.  
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Treatment

Treatment recommendations are abstracted from JAMA (May 8, 2002) article.  The
mainstay of treatment for VHF is supportive, with careful maintenance of fluid and
electrolyte balance, circulatory volume, and blood pressure.  There are no antiviral
drugs or vaccines for post-exposure prophylaxis for VHFs.  

If a case is suspected, probable or confirmed, the following drug therapy is
recommended:

1. Initiate supportive and ribavirin therapy (Table 3) immediately while diagnostic
confirmation is pending.  

2. If infection with Arenaviruses or Bunyaviruses is confirmed, continue 10-day
course of ribavirin.

3. If infection with Filovirus or Flavivirus is confirmed, or if the diagnosis of VHF is
excluded, or an alternative diagnosis is established, discontinue ribavirin.  

Drug Therapy

Ribavirin has some in vitro and in vivo activity against Arenaviruses and Bunyaviruses
but no utility against Filoviruses or Flaviviruses.  For infections caused by Filoviruses or
Flaviviruses, supportive medical care only is recommended.  Ribavirin has no clinical
utility against these groups of viruses.

An intravenous regimen is recommended in a contained casualty situation (modest
number of patients require therapy), and an oral regimen is recommended in a mass
casualty setting (in which the number of persons requiring therapy is sufficiently high
that delivery of intravenous therapy is no longer possible) (Table 3).

Oral ribavirin in combination with interferon alfa, is FDA-approved for treatment of
chronic hepatitis C virus infection.  Intravenous ribavirin is of limited availability in the
U.S.  It is produced by ICN Pharmaceuticals, Inc. (Costa Mesa, California) for
compassionate use under an investigational new drug (IND) application.

Because ribavirin does not penetrate the brain well, it is not expected to be particularly
effective against neurological effects of HFVs.  Small trials show that ribavirin reduced
mortality after infection with Lassa fever.  Intravenous ribavirin given within the first six
days of fever to patients with Lassa fever decreased mortality from 76% to 9%.  A
controlled trial of 18 patients with Argentine HF reduced mortality from 40% to 12.5%.  

Treatment of other suspected possible causes, such as bacterial sepsis, should not be
withheld while awaiting confirmation or exclusion of the diagnosis of VHFs.  
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Vaccine

With the exception of Yellow Fever, live attenuated 17D vaccine, which is highly
effective when administered to travelers to endemic areas, there is no licensed vaccine
for any of the Hfs.  The Yellow Fever vaccine is not useful in preventing disease if given
in the post-exposure setting.  

Surveillance Indicators

1. Time between suspicion of VHFs and first report to public health.

2. Proportion of cases with complete risk factor and exposure data collection.

3. Time between suspicion of VHF and completion of clinical history.

4. Time between suspicion of VHF and completion of risk factor and exposure data
collection for BT event.  

5. Time from suspicion of VHF and identification of source of exposure in BT event.
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Table 1

Hemorrhagic Fever Viruses***

Family Genus Virus* Disease Vector in
Nature

Geographic
Distribution

Filoviridae Filovirus Ebola Ebola HF Unknown Africa

Marburg Marburg HF Unknown Africa

Arenaviridae** Arenavirus Lassa Lassa F. Rodent W est Africa

New World

Arenaviridae

New W orld

HF

Rodent Americas

Bunyaviridae Nairovirus Crimean-

Congo HF

CC HV Tick Africa, Central Asia,

Eastern Europe,

Middle East

Phlebovirus Rift Valley

Fever

Rift Valley

HF

Mosquito Africa, Saudi Arabia,

Yemen

Hantavirus Agents of HF

with renal

syndrome

HF with renal

syndrome

Rodent Asia, Balkans,

Europe, Eurasia

Flaviviridae Flavivirus Dengue Dengue

fever,

Dengue HF,

Dengue

shock

syndrome

Mosquito Asia, Africa, Pacific,

Americas

Yellow

Fever

Yellow Fever Mosquito Africa, Tropical

Americas

Omsk HF Omsk HF Tick Central Asia

Kyasanur

Forest

Disease

Kyasanur

Forest

Disease

Tick India

* Bold indicates HFVs that pose a serious bioterrorist threat.

**   The New W orld Arenaviridae include Machupo, the cause of Bolivian HF; Junin, the cause of        

Argentine HF; Guanarito, the cause of Venezuelan HF; and Sabia, the cause of Brazilian HF.  In        

addition, an Arenavirus was isolated in three fatal cases of VHF in California, 1999-2000.

*** JAMA, May 8, 2002, 287(18): 2392.  
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Table 2

Clinical Characteristics of HFS Noted in Past Case Series or Outbreaks**

Virus Distinctive Clinical Features

Person-
to-

Person
Trans.*

Incubation
Period
(days)

%
Mortality Treatment

Ebola High fever and severe prostration.  A diffuse
maculopapular rash may occur by Day 5 of
illness.  Bleeding and disseminated intravascular
coagulation are common.  

Yes 2-12 50-90 Supportive

Marburg High fever, myalgias.  Nonpruritic maculopapular
rash of the face, neck, trunk, and arms may
develop.  Bleeding and disseminated
intravascular coagulation are common.  

Yes 2-14 23-70 Supportive

Lassa F. Gradual onset of fever, nausea, abdominal pain,
severe sore throat, cough, conjunctivitis,
ulceration of buccal mucosa, exudative
pharyngitis, and cervical lymphadenopathy.  Late
signs include severe swelling of head and neck;
pleural and pericardial effusions.  Hemorrhagic
complications less common.

Yes 5-16 5-16 Ribavirin,
supportive
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New World
Arenaviruses

Gradual onset of fever, myalgias, nausea,
abdominal pain, conjunctivitis, flushing of face
and trunk, and generalized lymphadenopathy. 
May develop petechiae, bleeding, and central
nervous system dysfunction (tremors of the
tongue and upper extremities, myoclonic
movements, dysarthria, and generalized
seizures). 

Yes 7-14 15-30 Ribavirin,
supportive

Rift Valley F. Fever, headache, retro-orbital pain, photophobia,
and jaundice.  Less than 1% develop
hemorrhagic fever or encephalitis.  Retinitis
affects approximately 10%, which may occur at
time of acute febrile illness or up to four weeks
later. 

No 2-6 <1 Ribavirin,
supportive

Yellow Fever Fever, myalgias, facial flushing, and conjunctival
injection.  Patients either recover or enter a short
remission followed by fever, relative bradycardia,
jaundice, renal failure, and hemorrhagic
complications.

No 3-6 20 Supportive

Omsk HF Fever, cough, conjunctivitis, papulovesicular
eruption on the soft palate, marked hyperemia of
the face and trunk (but no rash), generalized
lymphadenopathy and splenomegaly.  Some
patients may develop pneumonia and central
nervous system dysfunction.

No 2-9 0.5-10 Supportive

Kyasanur
Forest
Disease

Similar to Omsk but biphasic illness: first phase
lasts 6-11 days and is followed by an afebrile
period of 9-21 days.  Up to 50% of patients
relapse and develop meningoencephalitis.

No 2-9 3-10 Supportive

*    Person-to-person transmission
** JAMA, May 8, 2002, 287(18): 2392
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Table 3

Recommendations for ribavirin therapy in patients with clinically evident viral
hemorrhagic fever of unknown etiology or secondary to

Arenaviruses or bunyavirusesa

(JAMA, May 8, 2002, vol. 287:2391-2405)

Contained Casualty Setting Mass Casualty Settingb

Adultsd Loading dose of 30 mg/kg IV
(maximum 2 g) once followed
by 16 mg/kg IV (maximum 1g
per dose) every six hours for
four days, followed by 8 mg/kg
IV (maximum 500 mg per
dose) every eight hours for six
days.

Loading dose of 2000 mg orally
once, followed by 1200 mg/d
orally in two divided doses (if
weight >75 kg), or 1000 mg/d
orally in two doses (400 mg in
a.m. and 600 mg in p.m.) ( If
weight <= 75 kjg) for 10 days.c 

Pregnant
Womend

Same as adults Same as adults

Childrend Same as adults dosed
according to weight

Loading dose of 30 mg/kg orally
once, followed by 15 mg/kg per
day orally in two divided doses
for ten days.  

a

Recommendations (JAMA, May 8, 2002) are not approved by the U.S. Food and
Drug Administration for any of these indications and should be administered under
an investigational new drug protocol.  However, in a mass casualty setting, these
requirements may need to be modified to permit timely administration of the drug.

b

The threshold number of cases at which parenteral therapy becomes impossible
depends on a variety of factors, including local healthcare resources.

c

Although a similar dosage (1000 mg/d in three divided doses) has been used in a
small number of patients with Lassa fever, this regimen would be impractical
because the current formulation of oral ribavirin in the U.S. consists of 200 mg
capsules, and ribavirin capsules may not be broken open. 

d Adverse effects of Ribavirin are as follows:

1. Pregnant women: Risk of human teratogenicity has not been demonstrated.  Its
pharmacologic action and teratogenicity and embryolethality in several animal
species raise concern that such a risk may exist with maternal therapy during
pregnancy.  Therefore, ribavirin is classified as a Category X drug, and is
contraindicated during pregnancy.  However, in the context of infection with VHF,
if unknown cause or secondary to an Arenavirus or Rift Valley Fever, the benefits
appear likely to outweigh any fetal risk of ribavirin therapy, and ribavirin is
therefore recommended as described in this table.
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2. Anemia: The primary effect is a dose-related, reversible, hemolytic anemia.  A
range of cardiac and pulmonary events associated with anemia occurred in
approximately 10% of patients treated with combination ribavirin-interferon
therapy for Hepatitis C.

3. Children: The use of oral or IV ribavirin is not approved by FDA for children, and
proper doses have not been established.  Only aerosolized ribavirin has been
FDA approved for children to treat respiratory syncytial virus infection.  However,
in the context of infection with VHF of unknown cause or secondary to an
Arenavirus or Rift Valley Fever, the benefits likely outweigh the risks of ribavirin
therapy, and it is therefore recommended as described in this table.  Schering-
Plough Corp. (Kenilworth, N.J.) produces a pediatric syrup formulation (which is
not commercially available) for use in an IND application. 
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