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Hemorrhagic Fevers (Viral)

Overview(1,2)

Viral hemorrhagic fever (VHF) is a general term for illnesses caused by members of several
different viral families.  Most of the viruses causing this illness are restricted in their
geographic range by the limitations of their natural host species, which are usually rodents or
insects. The host species for Ebola and Marburg are unknown, but these viruses also appear
to have limited ranges.  Some viruses, in particular dengue, are less limited in their geographic
ranges.(1,2,3)   It is essential for rapid diagnosis and management that a travel history is obtained
from the patient.

This section will focus on those viruses that initially present with similar symptoms and may
progress to more severe forms of illness, including Ebola, Marburg, Lassa, Crimean-Congo
Hemorrhagic Fever (CCHF), Dengue and the South American hemorrhagic fevers: Argentine,
Bolivian and Venezuelan.   Viral candidates for illnesses similar to VHF, Hantavirus and
yellow fever, are discussed in separate sections of this manual.

For a complete description of Viral Hemorrhagic Fevers, refer to the following texts:
•  Control of Communicable Diseases Manual (CCDM).
•  Red Book, Report of the Committee on Infectious Diseases.

Case Definition(3)

No national case definitions have been developed.  For surveillance in Missouri, the following
definitions should be used.

Clinical description
Initial symptoms are non-specific and generally include either an acute or insidious onset of
progressive fever, myalgia, headache and sometimes sore throat.  This is followed by vomiting,
diarrhea, conjunctivitis, petechiae, reduced renal and hepatic functions, and both internal and
external bleeding.  Case fatality rates for hospitalized patients have ranged from 15% for Lassa
fever to 90% for Ebola-Zaire.

Laboratory criteria for diagnosis
Laboratory diagnosis may be made by any of the following procedures:
•  Isolation of the virus by cell culture
•  Detection of viral RNA by use of  PCR
•  Detection of viral antigens by use of antigen-capture EIA
•  Detection of IgM antibodies to the virus
•  Detection of a fourfold rise in antibodies between acute and convalescent serum.
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Case classification
Confirmed:  a case that is laboratory confirmed
Presumptive:  a clinically compatible case that is epidemiologically linked to a confirmed case.
Suspect:  a clinically compatible case.

Information Needed for Investigation
Verify the diagnosis.  What laboratory tests were conducted?  What were the results?  What
laboratory conducted the testing and what is their phone number?  What are the patient’s
clinical symptoms?  What is the name and phone number of the attending physician?
Determine if the case had a history of recent foreign travel.  VHFs are not endemic
diseases in North America and one case is considered an outbreak.
Establish the extent of illness. Determine if household, travelling companions, worksite
contacts, or other close contacts are, or have been ill, by contacting the health care provider,
patient, family member, travelling companions, or employer.
Contact the District Communicable Disease Coordinator upon receipt of the report.

Case/Contact Follow Up And Control Measures
Determine the source of infection:
•  For the three weeks prior to onset of illness, determine the case’s travel history in detail,

including airline flight numbers and times, cruise ships and tour groups.  Determine the
countries, cities, and villages visited, the dates they were visited and how long the case
stayed there.  Determine the case’s travelling accommodations including dates of stay.
Determine the case’s activities during the period of travel.

•  Determine the occupation and specific job duties of the case.  Does the case work in a
laboratory?  Does the case work with animals in any capacity?  Does the case work in a
medical capacity?

Control Measures
See the Hemorrhagic Fevers (viral) sections of the Control of Communicable Diseases Manual
(CCDM),  “Control of patient, contacts and the immediate environment”.
See the Hemorrhagic Fevers section of the Red Book.
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Laboratory Procedures
Specimens: (3)

The State Public Health Laboratory does not perform VHF testing.  However, the Missouri
Public Health Laboratory must be notified when VHF specimens are sent to CDC for testing.
Many of the agents of VHF are Biosafety level-4 agents and should only be examined in a
BSL-4 laboratory.  Only specimens essential for diagnosis or monitoring should be collected
and strict universal precautions must be used during collection. In addition, special
precautions must be taken when transporting these specimens. Contact the District
Communicable Disease Coordinator or, in his/her absence, the SCDCVPH immediately,
including after-hours at (573) 751-4674.

The following information is provided as a reference:
1. Ten milliliters of clotted venous blood should be placed in a sealed plastic container.

Needles should not be recapped, bent, broken, removed from disposable syringes, or
otherwise handled. Blood-taking equipment should be put in a rigid plastic container filled
with disinfectant solution and autoclaved or incinerated.

2. Midstream urine specimens should be collected by clean catch. Five milliliters of urine
should be put in a plastic screw-cap container with one of the following: rabbit serum
albumin diluted to a final concentration of 25%, human serum albumin diluted to a 1%
concentration, or bovine serum albumin at a final concentration of 10%.

3. Throat swabs should be placed in plastic screw-cap containers in 1 mL of sterile,
phosphate-buffered neutral saline containing 25% rabbit serum, 1% human serum albumin,
or 10% bovine serum albumin.

Reporting Requirements
A single case of any viral hemorrhagic fever constitutes an outbreak of public health concern
and shall be reported to the local health authority or to the Missouri Department of Health
(MDOH) within 24 hours of first knowledge or suspicion by telephone, facsimile or other
rapid communication.

1. For confirmed, probable and suspect cases complete a “MDOH Disease Case Report”
form (CD-1) with an investigation narrative and all relevant laboratory reports.

2. Send completed forms to the District Health Office.
3. Entry of appropriate information into the MOHSIS database will satisfy item 1and 2.
4. Within 90 days of the completion of the investigation, a final report should be submitted to

the District Communicable Disease Coordinator.
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Arenaviridae:  Including South American
Hemorrhagic Viral Fevers

What are the Arenaviridae?
The Arenaviridae are a family of viruses whose members are generally associated with rodent-
transmitted disease in humans. Each virus usually is associated with a particular rodent host
species in which it is maintained. Arenavirus infections are relatively common in humans in
some areas of the world and can cause severe illnesses. The virus particles are spherical and
have an average diameter of 110-130 nanometers. All are enveloped in a lipid (fat) membrane.
Viewed in cross-section, they show grainy particles that are ribosomes acquired from their
host cells. It is this characteristic that gave them their name, derived from the Latin "arena,"
which means "sandy." Their genome, or genetic material, is composed of RNA only, and while
their replication strategy is not completely understood, we know that new viral particles,
called virions, are created by budding from the surface of their hosts’ cells.

When were the members of this virus family recognized?
The first arenavirus, lymphocytic choriomeningitis virus (LCMV), was isolated in 1933 during
a study of an epidemic of St. Louis encephalitis. Although not the cause of the outbreak,
LCMV was found to be a cause of aseptic (non-bacterial) meningitis. By the 1960s, several
similar viruses had been discovered and they were classified into the new family Arenaviridae.
Since Tacaribe virus was found in 1956, new arenaviruses have been discovered on the
average of every one to three years. A number of arenaviruses cause hemorrhagic disease.
Junin virus, isolated in 1958, was the first of these to be recognized. This virus causes
Argentine hemorrhagic fever in a limited agricultural area of the pampas in Argentina. Several
years later, in 1963, in the remote savannas of the Beni province of Bolivia, Machupo virus
was isolated. The next member of the virus family to be associated with an outbreak of human
illness was Lassa virus in Africa in 1969. Most recently, Guanarito and Sabia viruses were
added to this family.

What viruses are included in the virus family?
The arenaviruses are divided into two groups: the New World or Tacaribe complex and the
Old World or LCM/Lassa complex. Viruses in these groups that cause illness in humans are
listed on the following page.

Virus Disease
Lymphocytic choriomeningitis virus Lymphocytic choriomeningitis
Lassa virus Lassa fever
Junin virus Argentine hemorrhagic fever
Machupo virus Bolivian hemorrhagic fever
Guanarito virus Venezuelan hemorrhagic fever
Sabia   as yet unnamed (found in Brazil)
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What kinds of animal hosts do these viruses have?
These viruses are zoonotic, meaning that, in nature, they are found in animals. Each virus is
associated with either one species or a few closely related rodents, which constitute the virus’
natural reservoir. Tacaribe complex viruses are generally associated with the New World rats
and mice (family Muridae, subfamily Sigmodontinae). The LCM/Lassa complex viruses are
associated with the Old World rats and mice (family Muridae, subfamily Murinae). Taken
together, these types of rodents are located across the greater proportion of the earth’s
landmass, including Europe, Asia, Africa, and the Americas. One notable exception is
Tacaribe virus, found in Trinidad, which was isolated from a bat.

How are arenaviruses spread?
The rodent hosts of arenaviruses are chronically infected with the viruses; however, the
viruses do not appear to cause obvious illness in them. Some Old World arenaviruses appear
to be passed from mother rodents to their offspring during pregnancy, and thus remain in the
rodent population generation after generation. Some New World arenaviruses are transmitted
among adult rodents, likely via fighting and inflicting bites. Only a portion of the rodents in
each host species is infected at any one time, and in many cases only in a limited portion of the
host’s geographical range. The viruses are shed into the environment in the urine or droppings
of their infected hosts. Human infection with arenaviruses is incidental to the natural cycle of
the viruses and occurs when an individual comes into contact with the excretions or materials
contaminated with the excretions of an infected rodent, such as ingestion of contaminated
food, or by direct contact of abraded or broken skin with rodent excrement. Infection can also
occur by inhalation of tiny particles soiled with rodent urine or saliva (aerosol transmission).
The types of incidental contact depend on the habits of both humans and rodents. For
example, where the infected rodent species prefers a field habitat, human infection is
associated with agricultural work. In areas where the rodent species’ habitat includes human
homes or other buildings, infection occurs in domestic settings. Some arenaviruses, such as
Lassa and Machupo viruses, are associated with secondary person-to-person and nosocomial
(health-care setting) transmission. This occurs when a person infected by exposure to the virus
from the rodent host spreads the virus to other humans. This may occur in a variety of ways.
Person-to-person transmission is associated with direct contact with the blood or other
excretions, containing virus particles, of infected individuals. Airborne transmission has also
been reported in connection with certain viruses. Contact with objects contaminated with
these materials, such as medical equipment, is also associated with transmission. In these
situations, use of protective clothing and disinfection procedures (together called barrier
nursing) help prevent further spread of illness.

Adapted from: 1999 Special Pathogens Branch Division of Viral and Rickettsial Diseases,
National Center for Infectious Diseases Centers for Disease Control and Prevention Public
Health Service, U.S. Department of Health and Human Services
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Lassa Fever
Fact Sheet

What is Lassa fever?
Lassa fever is an acute viral illness that occurs in West Africa.  The illness was discovered in
1969 when two missionary nurses died in Nigeria, West Africa. The cause of the illness was
found to be Lassa virus, named after the town in Nigeria where the first cases originated. The
virus, a member of the virus family Arenaviridae, is a single-stranded RNA virus and is
zoonotic, or animal-borne.  In areas of Africa where the disease is endemic (that is, constantly
present), Lassa fever is a significant cause of morbidity and mortality. While the disease is
mild or has no observable symptoms in about 80% of people infected with the virus, the
remaining 20% have a severe multisystem disease. Lassa fever is also associated with
occasional epidemics, during which the case-fatality rate can reach 50%.

Where is Lassa fever found?
Lassa fever is an endemic disease in portions of West Africa. It is recognized in Guinea,
Liberia, Sierra Leone, as well as Nigeria. However, because the rodent species which carry the
virus are found in other regions outside of West Africa, the actual geographic range of the
disease may extend to other portions of Africa.

How many people become infected?   
The number of Lassa virus infections per year in West Africa is estimated at 100,000 to
300,000, with approximately 5,000 deaths. Unfortunately, such estimates are crude, because
surveillance for cases of the disease is not uniformly performed. In some areas of Sierra Leone
and Liberia, it is known that 10%-16% of people admitted to hospitals have Lassa fever,
which indicates the serious impact of the disease on the population of this region.

In what animal host is Lassa virus maintained?
The reservoir, or host, of Lassa virus is a rodent known as the "multimammate rat" of the
genus Mastomys. It is not certain which species of Mastomys are associated with Lassa;
however, at least two species carry the virus in Sierra Leone: M. huberti and M.
erythroleucus. Mastomys rodents breed very frequently, produce large numbers of offspring,
and are numerous in the savannas and forests of West, Central, and East Africa. In addition,
some species, like M. huberti, prefer to live in human homes.  All these factors together
contribute to the relatively efficient spread of Lassa virus from infected rodents to humans.
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How do humans get Lassa fever?
There are a number of ways in which the virus may be transmitted, or  spread, to humans. The
Mastomys rodents shed the virus in urine and droppings.  Therefore, the virus can be
transmitted through direct contact with these materials, through touching objects or eating
food contaminated with these materials, or through cuts or sores. Because Mastomys rodents
often live in and around homes and scavenge on human food remains or poorly stored food,
transmission of this sort is common. Contact with the virus also occurs when a person inhales
tiny particles in the air contaminated with rodent excretions. This is called aerosol or airborne
transmission.  Finally, because Mastomys rodents are sometimes used as a food source,
infection may occur via direct contact when they are caught and prepared for food.  Lassa
fever may also spread through person-to-person contact. This type of transmission occurs
when a person comes into contact with virus in the blood, tissue, secretions, or excretions of
an individual infected with the Lassa virus.  A person may also become infected by breathing
in small airborne particles which an already infected person may produce by actions like
coughing. The virus cannot be spread through casual contact (including skin-to-skin contact
without exchange of body fluids). Person-to-person transmission is common in both village
settings and in health care settings, where, along with the above-mentioned modes of
transmission, the virus also may be spread in contaminated medical equipment, such as reused
needles (this is called nosocomial transmission).

What are the symptoms of Lassa fever?
Symptoms of Lassa fever typically occur 1-3 weeks after the patient comes into contact with
the virus. These include fever, retrosternal pain (pain behind the chest wall), sore throat, back
pain, cough, abdominal pain, vomiting, diarrhea, conjunctivitis, facial swelling, proteinuria
(protein in the urine), and mucosal bleeding. Neurological symptoms have also been
described, including hearing loss, tremors, and encephalitis. Because the symptoms of Lassa
fever are so varied and nonspecific, clinical diagnosis is often difficult.

How is the disease diagnosed in the laboratory?
Lassa fever is most often diagnosed by using enzyme-linked immunosorbent serologic assays
(ELISA), which detect IgM and IgG antibodies as well as Lassa antigen. The virus itself may
be cultured in 7 to 10 days. Immunohistochemistry performed on tissue specimens can be used
to make a post-mortem diagnosis. The virus can also be detected by reverse transcription-
polymerase chain reaction (RT-PCR); however, this method is primarily a research tool.
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Are there complications after recovery?
The most common complication of Lassa fever is deafness. Various degrees of deafness occur
in approximately one-third of cases, and in many cases hearing loss is permanent. As far as is
known, severity of the disease does not affect this complication: deafness may develop in mild
as well as in severe cases.  Spontaneous abortion is another serious complication.

What proportion of people die from the illness?
Approximately 15%-20% of patients hospitalized for Lassa fever die from the illness.
However, overall only about 1% of infection with the Lassa virus result in death. The death
rates are particularly high for women in the third trimester of pregnancy, and for fetuses,
about 95% of which die in the uterus of infected pregnant mothers.

How is Lassa fever treated?
Ribavirin, an antiviral drug, has been used with success in Lassa fever patients. It has been
shown to be most effective when given early in the course of the illness. Patients should also
receive supportive care consisting of maintenance of appropriate fluid and electrolyte balance,
oxygenation and blood pressure, as well as treatment of any other complicating infections.

What groups are at risk for getting the illness?
Individuals at risk are those who live or visit areas with a high population of Mastomys
rodents infected with Lassa virus or are exposed to infected humans. Hospital staff are not at
great risk for infection as long as protective measures are taken.

How is Lassa fever prevented?
Primary transmission of the Lassa virus from its host to humans can be prevented by avoiding
contact with Mastomys rodents, especially in the geographic regions where outbreaks occur.
Putting food away in rodent-proof containers and keeping the home clean help to discourage
rodents from entering homes. Using these rodents as a food source is not recommended.
Trapping in and around homes can help reduce rodent populations. However, the wide
distribution of Mastomys in Africa makes complete control of this rodent reservoir
impractical. When caring for patients with Lassa fever, further transmission of the disease
through person-to-person contact or nosocomial routes can be avoided by taking preventive
precautions against contact with patient secretions (together called VHF isolation precautions
or barrier nursing methods).  Such precautions include wearing protective clothing, such as
masks, gloves, gowns, and goggles; using infection control measures, such as complete
equipment sterilization; and isolating infected patients from contact with unprotected persons
until the disease has run its course.
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What needs to be done to address the threat of Lassa fever?
Further educating people in high-risk areas about ways to decrease rodent populations in their
homes will aid in the control and prevention of Lassa fever. Other challenges include
developing more rapid diagnostic tests and increasing the availability of the only known drug
treatment, ribavirin. Research is presently under way to develop a vaccine for Lassa fever.

1999 Special Pathogens Branch  Division of Viral and Rickettsial Diseases, National Center
for Infectious Diseases  Centers for Disease Control and Prevention  Public Health Service,
U.S. Department of Health and Human Services
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Ebola Hemorrhagic Fever

What is Ebola hemorrhagic fever?        
Ebola hemorrhagic fever is a severe, often-fatal disease in humans and nonhuman primates
(monkeys and chimpanzees) that has appeared sporadically since its initial recognition in 1976.
The disease is caused by infection with Ebola virus, named after a river in the Democratic
Republic of the Congo (formerly Zaire) in Africa, where it was first recognized. The virus is
one of two members of a family of RNA viruses called the Filoviridae. Three of the four
species of Ebola virus identified so far have caused disease in humans: Ebola-Zaire, Ebola-
Sudan, and Ebola-Ivory Coast. The fourth, Ebola-Reston, has caused disease in nonhuman
primates, but not in humans.

Where is Ebola virus found in nature?
The exact origin, locations and natural habitat (known as the "natural reservoir") of Ebola
virus remain unknown. However, on the basis of available evidence and the nature of similar
viruses, researchers believe that the virus is zoonotic (animal-borne) and is normally
maintained in an animal host that is native to the African continent. A similar host is probably
associated with the Ebola-Reston species isolated from infected cynomolgous monkeys that
were imported to the United States and Italy from the Philippines. The virus is not known to
be native to other continents, such as North America.

Where do cases of Ebola hemorrhagic fever occur?
Confirmed cases of Ebola hemorrhagic fever have been reported in the Democratic Republic
of the Congo, Gabon, Sudan, and the Ivory Coast. An individual with serologic evidence of
infection but showing no apparent illness has been reported in Liberia, and a laboratory
worker in England became ill as a result of an accidental needle-stick. No case of the disease
in humans has ever been reported in the United States. Ebola-Reston virus caused severe
illness and death in monkeys imported to research facilities in the United States and Italy from
the Philippines; during these outbreaks, several research workers became infected with the
virus, but did not become ill. Ebola hemorrhagic fever typically appears in sporadic outbreaks,
usually spread within a health-care setting (a situation known as amplification). It is likely that
sporadic, isolated cases occur as well, but go unrecognized.



Section: 19.0 Hemorrhagic Fevers (Viral) Page 2 of 4

Subsection: 19.3  Ebola Hemorrhagic Fever Revised 6/15/00

Missouri Department of Health
Communicable Disease Investigation Reference Manual

How is Ebola virus spread?
Infection with Ebola virus in humans is incidental -- humans do not "carry" the virus. Because
the natural reservoir of the virus is unknown, the manner in which the virus first appears in a
human at the start of an outbreak has not been determined. However, researchers have
hypothesized that the first patient becomes infected through contact with an infected animal.
After the first case-patient in an outbreak setting (often called the index case) is infected,
humans can transmit the virus to each other in several ways. People can be exposed to Ebola
virus from direct contact with the blood and/or secretions of an infected person. This is why
the virus has often been spread through the families and friends of infected persons: in the
course of feeding, holding or otherwise caring for them, family members and friends would
come into close contact with such secretions. People can also be exposed to Ebola virus
through contact with objects, such as needles, that have been contaminated with infected
secretions. Nosocomial transmission has been associated frequently with Ebola outbreaks. It
includes both types of transmission described above, but it is used to describe the spread of
disease in a health-care setting such as a clinic or hospital. In African health-care facilities,
patients are often cared for without the use of a mask, gown, or gloves, and exposure to the
virus has occurred when health care workers treated individuals with Ebola hemorrhagic fever
without wearing these types of protective clothing. In addition, when needles or syringes are
used, they may not be of the disposable type, or may not have been sterilized, but only rinsed
before e-insertion into multi-use vials of medicine. If needles or syringes become contaminated
with virus and are then reused, numbers of people can become infected.  The Ebola-Reston
virus species, that appeared in a primate research facility in Virginia, may have been
transmitted from monkey to monkey through the air in the facility. While all Ebola virus
species have displayed the ability to be spread through airborne particles (aerosols) under
research conditions, this type of spread has not been documented among humans in a real-
world setting, such as a hospital or household.

What are the symptoms of Ebola hemorrhagic fever?
The signs and symptoms of Ebola hemorrhagic fever are not the same for all patients. Within a
few days of becoming infected with the virus: high fever, headache, muscle aches, stomach
pain, fatigue, diarrhea, sore throat, hiccups, rash, red and itchy eyes, vomiting blood, bloody
diarrhea. Within one week of becoming infected with the virus: chest pain, shock, bleeding,
blindness, and death. Researchers do not understand why some people are able to recover
from Ebola hemorrhagic fever and others are not. However, it is known that patients who die
usually have not developed a significant immune response to the virus at the time of death.
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How is Ebola hemorrhagic fever clinically diagnosed?
Diagnosing Ebola hemorrhagic fever in an individual who has been infected only a few days is
difficult because early symptoms, such as red and itchy eyes and a skin rash, are nonspecific to
the virus and are seen in other patients with diseases that occur much more frequently. If a
person has the constellation of symptoms described in the table above, and infection with
Ebola virus is suspected, several laboratory tests should be done promptly. These include a
blood film examination for malaria and a blood culture. If the suspected patient has bloody
diarrhea, a stool culture should also be performed.

What laboratory tests are used to diagnose Ebola hemorrhagic fever?
 Antigen-capture enzyme-linked immunosorbent assay (ELISA) testing, IgG ELISA,
polymerase chain reaction (PCR), and virus isolation can be used to diagnose a case of Ebola
hemorrhagic fever within a few days of the onset of symptoms. Persons tested later in the
course of the disease or after recovery can be tested for IgM and IgG antibodies; the disease
can also be diagnosed retrospectively in deceased patients by using immunohistochemistry
testing, virus isolation, or PCR.

How is Ebola hemorrhagic fever treated?
There is no standard treatment for Ebola hemorrhagic fever. Currently, patients receive
supportive therapy. This consists of balancing the patient’s fluids and electrolytes, maintaining
their oxygen status and blood pressure, and treating them for any complicating infections.
During the Kikwit outbreak, eight patients were given blood of individuals who had been
infected with Ebola virus but recovered. However, because the study size was small, and
participant characteristics (including the fact that they were relatively young) predisposed
them towards recovery, the efficacy of the treatment remains unknown.
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How is Ebola hemorrhagic fever prevented?
The prevention of Ebola hemorrhagic fever in Africa presents many challenges. Because the
identity and location of the natural reservoir of Ebola virus are unknown, there are few
established primary prevention measures. If cases of the disease do appear, current social and
economic conditions favor the spread of an epidemic within health-care facilities. Therefore,
health-care providers must be able to recognize a case of Ebola hemorrhagic fever should one
appear. They must also have the capability to perform diagnostic tests, and be ready to employ
practical VHF isolation precautions, or barrier nursing techniques. These techniques include
the wearing of protective clothing, such as masks, gloves, gowns, and goggles; the use of
infection-control measures, including complete equipment sterilization; and the isolation of
Ebola hemorrhagic fever patients from contact with unprotected persons. The aim of all of
these techniques is to avoid any person’s contact with the blood or secretions of any patient.
If a patient with Ebola hemorrhagic fever dies, it is equally important that direct contact with
the body of the deceased patient be prevented. CDC has developed a set of tools to meet
health-care facilities’ needs. In conjunction with the World Health Organization, CDC has
developed practical, hospital-based guidelines that can help health-care facilities recognize
cases and prevent further hospital-based disease transmission using locally available materials
and few financial resources. A similarly practical diagnostic test that uses tiny samples from
patients’ skin has been developed to retrospectively diagnose Ebola hemorrhagic fever in
suspected case-patients who have died.

What challenges remain for the control and prevention of Ebola
hemorrhagic fever?
Scientists and researchers are faced with the challenges of developing additional diagnostic
tools to assist in early diagnosis of the disease and ecological investigations of Ebola virus and
the disease it causes. In addition, one of the research goals is to monitor suspected areas in
order to determine the incidence of the disease. More extensive knowledge of the nature of
the virus’ reservoir and how it is spread must be acquired to prevent future outbreaks
effectively.

Adapted from: 1999 Special Pathogens Branch Division of Viral and Rickettsial Diseases,
National Center for Infectious Diseases Centers for Disease Control and Prevention Public
Health Service, U.S. Department of Health and Human Services
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Marburg Hemorrhagic Fever

What is Marburg hemorrhagic fever?
Marburg hemorrhagic fever is a rare, severe type of hemorrhagic fever which affects both
humans and non-human primates. Caused by a genetically unique zoonotic (that is, animal-
borne) RNA virus of the filovirus family, its recognition led to the creation of this virus family.
The four species of Ebola virus are the only other known members of the filovirus family.
Marburg virus was first recognized in 1967, when outbreaks of hemorrhagic fever occurred
simultaneously in laboratories in Marburg and Frankfurt, Germany and in Belgrade,
Yugoslavia (now Serbia). A total of 37 people became ill; they included laboratory workers as
well as several medical personnel and family members who had cared for them. The first
people infected had been exposed to African green monkeys or their tissues. In Marburg, the
monkeys had been imported for research and to prepare polio vaccine.

Where do cases of Marburg hemorrhagic fever occur?
Recorded cases of the disease are rare, and have appeared in only a few locations. While the
1967 outbreak occurred in Europe, the disease agent had arrived with imported monkeys from
Uganda. No other case was recorded until 1975, when a traveler most likely exposed in
Zimbabwe became ill in Johannesburg, South Africa – and passed the virus to his travelling
companion and a nurse. 1980 saw two other cases, one in Western Kenya not far from the
Ugandan source of the monkeys implicated in the 1967 outbreak. This patient’s attending
physician in Nairobi became the second case.  Another human Marburg infection was
recognized in 1987 when a young man who had traveled extensively in Kenya, including
western Kenya, became ill and later died.

Where is Marburg virus found?
Marburg virus is indigenous to Africa. While the geographic area to which it is native is
unknown, this area appears to include at least parts of Uganda and Western Kenya, and
perhaps Zimbabwe. As with Ebola virus, the actual animal host for Marburg virus also remains
a mystery. Both of the men infected in 1980 in western Kenya had traveled extensively,
including making a visit to a cave, in that region. The cave was investigated by placing sentinel
animals inside to see if they would become infected, and by taking samples from numerous
animals and arthropods trapped during the investigation. The investigation yielded no virus.
The sentinel animals remained healthy and no virus isolations from the samples obtained have
been reported.
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How do humans get Marburg hemorrhagic fever?
Just how the animal host first transmits Marburg virus to humans is unknown. However, as
with some other viruses which cause viral hemorrhagic fever, humans who become ill with
Marburg hemorrhagic fever may spread the virus to other people. This may happen in several
ways. Persons handling infected monkeys who come into direct contact with them or their
fluids or cell cultures, have become infected. Spread of the virus between humans has
occurred in a setting of close contact, often in a hospital. Droplets of body fluids, or direct
contact with persons, equipment, or other objects contaminated with infectious blood or
tissues are all highly suspect as sources of disease.

What are the symptoms of the disease?
After an incubation period of 5-10 days, the onset of the disease is sudden and is marked by
fever, chills, headache, and myalgia. Around the fifth day after the onset of symptoms, a
maculopapular rash, most prominent on the trunk (chest, back, stomach), may occur.  Nausea,
vomiting, chest pain, a sore throat, abdominal pain, and diarrhea then may appear.   Symptoms
become increasingly severe and may include jaundice, inflammation of the pancreas, severe
weight loss, delirium, shock, liver failure, massive hemorrhaging, and multi-organ dysfunction.
Because many of the signs and symptoms of Marburg hemorrhagic fever are similar to those
of other infectious diseases, such as malaria or typhoid fever, diagnosis of the disease can be
difficult, especially if only a single case is involved.

Which laboratory tests are used to diagnose Marburg hemorrhagic fever?
Antigen-capture enzyme-linked immunosorbent assay (ELISA) testing, IgM-capture ELISA,
polymerase chain reaction (PCR), and virus isolation can be used to confirm a case of
Marburg hemorrhagic fever within a few days of the onset of symptoms. The IgG-capture
ELISA is appropriate for testing persons later in the course of disease or after recovery.  The
disease is readily diagnosed by immunohistochemistry, virus isolation, or PCR of blood or
tissue specimens from deceased patients.

Are there complications after recovery?
Recovery from Marburg hemorrhagic fever may be prolonged and accompanied by
inflammation of the testis, spinal cord, eye, parotid gland, or by prolonged hepatitis.

Is the disease ever fatal?
Yes.  The case-fatality rate for Marburg hemorrhagic fever is between 23-25%.
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How is Marburg hemorrhagic fever treated?
 A specific treatment for this disease is unknown. However, supportive hospital therapy
should be utilized. This includes balancing the patient’s fluids and electrolytes, maintaining
their oxygen status and blood pressure, replacing lost blood and clotting factors and treating
them for any complicating infections. Sometimes treatment also has used transfusion of fresh-
frozen plasma and other preparations to replace the blood proteins important in clotting. One
controversial treatment is the use of heparin (which blocks clotting) to prevent the
consumption of clotting factors.   Some researchers believe the consumption of clotting
factors is part of the disease process.

Who is at risk for the illness?
People who have close contact with a human or non-human primate infected with the virus are
at risk. Such persons include laboratory or quarantine facility workers who handle non-human
primates that have been associated with the disease. In addition, hospital staff and family
members who care for patients with the disease are at risk if they do not use proper barrier
nursing techniques.

How is Marburg hemorrhagic fever prevented?
Due to our limited knowledge of the disease, preventive measures against transmission from
the original animal host have not yet been established. Measures for prevention of secondary
transmission are similar to those used for other hemorrhagic fevers. If a patient is either
suspected or confirmed to have Marburg hemorrhagic fever, barrier nursing techniques should
be used to prevent direct physical contact with the patient. These precautions include wearing
of protective gowns, gloves, and masks; placing the infected individual in strict isolation; and
sterilization or proper disposal of needles, equipment, and patient excretions.

What needs to be done to address the threat of Marburg hemorrhagic
fever?
Marburg hemorrhagic fever is a very rare human disease. However, when it does occur, it has
the potential to spread to other people, especially health care staff and family members who
care for the patient. Therefore, increasing awareness among health-care providers of clinical
symptoms in-patients that suggest Marburg hemorrhagic fever is critical. Better awareness can
help lead to taking precautions against the spread of virus infection to family members or
health-care providers. Improving the use of diagnostic tools is another priority. With modern
means of transportation that give access even to remote areas, it is possible to obtain rapid
testing of samples in disease control centers equipped with Biosafety Level 4 laboratories in
order to confirm or rule out Marburg virus infection. A fuller understanding of Marburg
hemorrhagic fever will not be possible until the ecology and identity of the virus reservoir are
established. In addition, the impact of the disease will remain unknown until the actual
incidence of the disease and its endemic areas are determined.
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Adapted from: 1999 Special Pathogens Branch Division of Viral and Rickettsial Diseases,
National Center for Infectious Diseases Centers for Disease Control and Prevention Public
Health Service, U.S. Department of Health and Human Services
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Crimean-Congo Hemorrhagic Fever

Overview
Crimean-Congo hemorrhagic fever (CCHF) is a viral hemorrhagic fever of the Nairovirus
group. Although primarily a zoonosis, sporadic cases and outbreaks of CCHF affecting
humans do occur. 1998 has already witnessed 2 outbreaks, one in Pakistan affecting four
people, with two deaths, and another in Afghanistan affecting 19 people with 12 deaths.
The disease was first described in the Crimea in 1944 and given the name Crimean
hemorrhagic fever. In 1969 it was recognized that the pathogen causing Crimean
hemorrhagic fever was the same as that responsible for an illness identified in 1956 in the
Congo, and linkage of the 2 place-names resulted in the current name for the disease and
the virus. CCHF is a severe disease in humans, with a high mortality. Fortunately, human
illness occurs infrequently, although animal infection may be more common.  The
geographical distribution of the virus, like that of its tick vector, is widespread. Evidence
of CCHF virus has been found in Africa, Asia, the Middle East and Eastern Europe.
Healthcare workers in endemic areas should be aware of the illness and the correct
infection control procedures to protect themselves and their patients from the risk of
nosocomial (hospital-acquired) infection.

The Virus, the Reservoirs, and the Vectors   
The virus which causes CCHF is a Nairovirus, a group of related viruses forming one of
the five genera in the Bunyaviridae family of viruses. All of the 32 members of the
Nairovirus genus are transmitted by argasid or ixodid ticks, but only three have been
implicated as causes of human disease: the Dugbe and Nairobi sheep viruses, and CCHF,
which is the most important human pathogen amongst them. The CCHF virus may infect a
wide range of domestic and wild animals. Many birds are resistant to infection, but
ostriches are susceptible and may show a high prevalence of infection in endemic areas.
Animals become infected with CCHF from the bite of infected ticks. A number of tick
genera are capable of becoming infected with CCHF virus, but the most efficient and
common vectors for CCHF appear to be members of the Hyalomma genus. Trans-ovarial
(transmission of the virus from infected female ticks to offspring via eggs) and venereal
transmission have been demonstrated amongst some vector species, indicating one
mechanism which may contribute to maintaining the circulation of the virus in nature.
However, the most important source for acquisition of the virus by ticks is believed to be
infected small vertebrates on which immature Hyalomma ticks feed. Once infected, the
tick remains infected through its developmental stages, and the mature tick may transmit
the infection to large vertebrates, such as livestock. Domestic ruminant animals, such as
cattle, sheep and goats, are viraemic (virus circulating in the bloodstream) for around one
week after becoming infected. Humans who become infected with CCHF acquire the virus
from direct contact with blood or other infected tissues from livestock during this time, or
they may become infected from a tick bite. The majority of cases have occurred in those
involved with the livestock industry, such as agricultural workers, slaughterhouse workers
and veterinarians.
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Clinical Features
The length of the incubation period for illness appears to depend on the mode of
acquisition of the virus. Following infection via tick bite, the incubation period is usually
one to three days, with a maximum of nine days. The incubation period following contact
with infected blood or tissues is usually five to six days, with a documented maximum of
13 days. Onset of symptoms is sudden, with fever, myalgia (aching muscles), dizziness,
neck pain and stiffness, backache, headache, sore eyes and photophobia (sensitivity to
light). There may be nausea, vomiting and sore throat early on, which may be
accompanied by diarrhea and generalized abdominal pain. Over the next few days, the
patient may experience sharp mood swings, and may become confused and aggressive.
After two to four days, the agitation may be replaced by sleepiness, depression and
lassitude, and the abdominal pain may localize to the right upper quadrant, with detectable
hepatomegaly (liver enlargement).  Other clinical signs which emerge include tachycardia
(fast heart rate), lymphadenopathy (enlarged lymph nodes), and a petechial rash (a rash
caused by bleeding into the skin), both on internal mucosal surfaces, such as in the mouth
and throat, and on the skin. The petechiae may give way to ecchymoses (like a petechial
rash, but covering larger areas) and other hemorrhagic phenomena such as melaena
(bleeding from the upper bowel, passed as altered blood in the feces), haematuria (blood in
the urine), epistaxis (nosebleeds) and bleeding from the gums. There is usually evidence of
hepatitis. The severely ill may develop hepatorenal (i.e., liver and kidney) and pulmonary
failure after the fifth day of illness.  The mortality rate from CCHF is approximately 30%,
with death occurring in the second week of illness. In those patients who recover,
improvement generally begins on the ninth or tenth day after onset of illness.

Diagnosis and Treatment
Diagnosis of suspected CCHF is performed in specially equipped, high biosafety level
laboratories. IgG and IgM antibodies may be detected in serum by enzyme-linked
immunoassay (the "ELISA" or "EIA" methods) from about day six of illness. IgM remains
detectable for up to four months, and IgG levels decline but remain detectable for up to
five years.  Patients with fatal disease do not usually develop a measurable antibody
response and in these individuals, as well as in patients in the first few days of illness,
diagnosis is achieved by virus detection in blood or tissue samples. This may be
accomplished by several methods. The virus may be isolated from blood or tissue
specimens in the first five days of illness, and grown in cell culture. Viral antigens may
sometimes be shown in tissue samples using immunofluorescence or EIA. More recently,
the polymerase chain reaction (PCR), a molecular method for detecting the viral genome,
has been successfully applied in diagnosis. General supportive therapy is the mainstay of
patient management in CCHF. Intensive monitoring to guide volume and blood
component replacement is required. The antiviral drug ribavirin has been used in treatment
of established CCHF infection with apparent benefit. Both oral and intravenous
formulations seem to be effective. The value of immune plasma from recovered patients
for therapeutic purposes has not been demonstrated, although it has been employed on
several occasions.
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Prevention and Control
Although an inactivated, mouse brain-derived vaccine against CCHF has been developed
and used on a small scale in Eastern Europe, there is no safe and effective vaccine widely
available for human use. The tick vectors are numerous and widespread and tick control
with acaricides (chemicals intended to kill ticks) is only a realistic option for well-managed
livestock production facilities. Persons living in endemic areas should use personal
protective measures that include avoidance of areas where tick vectors are abundant and
when they are active (Spring to Fall); regular examination of clothing and skin for ticks,
and their removal; and use of repellents. Persons who work with livestock or other
animals in the endemic areas can take practical measures to protect themselves. These
include the use of repellents on the skin (e.g. DEET) and clothing (e.g. permethrin) and
wearing gloves or other protective clothing to prevent skin contact with infected tissues or
blood. When patients with CCHF are admitted to the hospital, there is a risk of
nosocomial spread of infection. In the past, serious outbreaks have occurred in this way
and it is imperative that adequate infection control measures be observed to prevent this
disastrous outcome. Patients with suspected or confirmed CCHF should be isolated and
cared for using barrier-nursing techniques. Specimens of blood or tissues taken for
diagnostic purposes should be collected and handled using universal precautions. Sharps
(needles and other penetrating surgical instruments) and body wastes should be safely
disposed of using appropriate decontamination procedures. Healthcare workers are at risk
of acquiring infection from sharps injuries during surgical procedures and, in the past,
infection has been transmitted to surgeons operating on patients to determine the cause of
the abdominal symptoms in the early stages of (at that moment undiagnosed) infection.
Healthcare workers who have had contact with tissues or blood from patients with
suspected or confirmed CCHF should be followed up with daily temperature and symptom
monitoring for at least 14 days after the putative exposure.

Adapted from:  The World Health Organization-Fact Sheet No 208 December 1998 –
Website :    http://www.who.int/ (13 Sept. 1999)
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Dengue And Dengue Hemorrhagic Fever

Dengue is a mosquito-borne infection which in recent years has become a major international
public health concern. Dengue is found in tropical regions around the world, predominately in
urban and peri-urban areas. A more lethal complication, dengue hemorrhagic fever (DHF),
was first recognized during the 1950s and is today a leading cause of childhood deaths in
many countries. There are four distinct viruses which cause dengue, and infection by one does
not offer protection against subsequent infection by the other three. Indeed, there is good
evidence that infection by a second dengue virus increases the risk of more serious disease
resulting in DHF.

Prevalence
The global prevalence of dengue has grown dramatically in recent decades. The disease is now
endemic in more than 100 countries in Africa, the Americas, the Eastern Mediterranean,
South-East Asia and the Western Pacific (see chart). Before 1970 only nine countries had
experienced DHF epidemics, a number which by 1995 had grown more than four-fold to at
least 41. Other statistics: Some 2500 million people -- two fifths of the world's population --
are now at risk from dengue.  WHO currently estimates there may be 50 million cases of
dengue infection worldwide every year.  In 1995 alone, there were nearly 275,000 cases of
dengue in the Americas, of which 7,715 cases were DHF (5,380 of them in Venezuela).
Dengue attack rates can be as high as 6400 per 100 000 persons exposed.  An estimated 500
000 cases of DHF require hospitalization each year, of whom a very large proportion are
children and roughly 5% die.  Without proper treatment, DHF fatality rates reach 15% or
more.  The spread of dengue is attributed to expanding geographic distribution of the four
dengue viruses and of their mosquito vectors, the most important of which is Aedes aegypti.
A rapid rise in urban populations is bringing ever greater numbers of people into contact with
the vector mosquito, while poor sanitation in many urban centers and lack of adequate
resources for water storage and waste disposal provides more opportunities for mosquito
breeding.

Characteristics
Dengue fever is a severe, flu-like illness that affects infants, young children and adults but
rarely causes death. The clinical features of dengue fever vary according to the age of the
patient. Infants and young children may have an undifferentiated febrile disease with rash.
Older children and adults may have either a mild febrile syndrome or the classical
incapacitating disease with abrupt onset and high fever, severe headache, pain behind the eyes,
muscle and joint pains, and rash.

Dengue hemorrhagic fever is a potentially deadly complication that is characterized by high
fever, hemorrhagic phenomena -- often with enlargement of the liver -- and in severe cases,
circulatory failure. The illness commonly begins with a sudden rise in temperature
accompanied by facial flush and other nonspecific constitutional symptoms of dengue fever.
The fever usually continues for 2-7 days and can be as high as 104-105.8F (40-41C), possibly
with febrile convulsions and hemorrhagic phenomena. In moderate DHF cases, all signs and
symptoms abate after the fever subsides. In severe cases, the patient's condition may suddenly
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deteriorate after a few days of fever; the temperature drops, followed by signs of circulatory
failure, and the patient may rapidly go into a critical state of shock and die within 12-24 hours,
or quickly recover following appropriate volume replacement therapy.

Transmission
Dengue viruses are transmitted to humans through the bite of infected Aedes mosquitos. Once
infected, a mosquito remains infective for life, transmitting the virus to susceptible individuals
during probing and blood feeding. Infective female mosquitos may also transmit the virus to
the next generation of mosquitos by transovarial transmission. Humans are the main
amplifying host of the virus, although studies have shown that in some parts of the world
monkeys may become infected and perhaps serve as a source of virus for uninfected
mosquitos. Infected humans circulate the virus in their blood at approximately the same time
as they have fever, and other Aedes mosquitos may acquire the virus if they feed on an
individual at this time.

Treatment
There is no specific treatment for dengue fever. However, careful clinical management by
experienced physicians and nurses frequently save the lives of DHF patients.

Immunization
Vaccine development for dengue and DHF is difficult because any of four different viruses
may cause disease, and because protection against only one or two dengue viruses could
actually increase the risk of more serious disease. Nonetheless, progress is being made in the
development of vaccines that may protect against all four dengue viruses. Such products
could be commercially available within several years.

Prevention and Control
At present, the only method of controlling or preventing dengue and DHF is to combat the
vector mosquito. In Asia and the Americas, Aedes aegypti breeds primarily in man-made
containers like bottles, cans, used tyres and other items that retain water. In Africa it breeds
both in artificial containers as well as in natural habitats like tree holes and leaf axils.  Vector
control is implemented through community-based clean-up campaigns to remove the vector
breeding sites, and through the application of insecticides. Emergency control measures are
based primarily on insecticide applications, and it is essential to monitor periodically the
vector's susceptibility to the insecticides that are most widely used. Because Aedes aegypti
normally rests indoors, the effectiveness of vehicle-mounted or aerial spraying measures
requires close monitoring. Active surveillance of the natural mosquito population should
accompany control efforts to determine the impact of the programme.  A good surveillance
programme designed to avoid re-infestation and to monitor the effectiveness of control
measures is essential. In tropical countries that have large areas free of the vector, surveillance
against infestation is of paramount importance. Special attention should be given to seaports,
airports, other ports of entry and used tyre storage and recapping facilities. Ports that receive
vessels from infested areas should have ongoing inspection programs
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Countries And Territories In Which Dengue Or Dengue Hemorrhagic
Fever Is Known To Occur, By Region, 1975-1993

Africa  (17)
 Angola, Equatorial Guinea, Seychelles, Burkina Faso, Kenya, Sierra Leone, Comoros,
Mauritius & Reunion, Somalia, Cote d'Ivoire, Mozambique, United Republic of Tanzania,
Ethiopia, Nigeria, Zaire, Ghana, Senegal

The Americas (43)
 Antigua and Barbuda, Dominican Republic, Panama Argentina(?), Ecuador, Paraguay,
Aruba, El Salvador, Peru, Bahamas, French Guiana, Puerto Rico, Barbados, Grenada, Saint
Kitts and Nevis, Belize, Guadeloupe, Saint Lucia, Bolivia, Guatemala, Saint Martin, Bonaire,
Guyana, Saint Vincent and the Grenadines, Brazil, Haiti, Suriname, British Virgin Islands,
Honduras, Trinidad and Tobago, Costa Rica, Jamaica, Turks and Caicos Islands, Colombia,
Martinique, United States of America, Cuba, Mexico, Uruguay(?), Curarao, Montserrat,
Venezuela, Dominica, Nicaragua, Virgin Islands of the United States

South-East Asia (7)
Bangladesh, Maldives, Sri Lanka, India, Myanmar, Thailand, Indonesia

Europe (1)
Croatia

Eastern Mediterranean (4)
Djibouti, Saudi Arabia, Pakistan, Sudan

Western Pacific (28)
Australia, Lao People's Dem. Rep., Philippines, Brunei, Darussalam, Malaysia, Samoa,
Cambodia, Marshall Islands, Singapore, China, Nauru, Solomon Islands, Cook Islands, New
Caledonia, Tokelau, Fiji, New Zealand, Tonga, French Polynesia, Niue, Tuvalu, Guam, Palau,
Vanuatu, Kiribati, Papua New Guinea, Vietnam, Wallis and Futuna Islands, HI Ab test results
only

Countries in which a dengue vector is present and where cases of imported dengue are
reported include Italy, Japan, Madagascar and South Africa.

(?) = Unconfirmed.

Adapted from: Fact Sheet N1 17 May 1996 WHO home page http://www.who.ch/ 
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