
 
Viral Hemorrhagic Fevers 

 
 

CDC, AFIP 

Presenter
Presentation Notes
The photo above shows, from left to right, gram stains of Bacillus anthracis (anthrax), Yersinia pestis (plague), and Francisella tularensis (tularemia).  The source for the first two photos is the CDC, and for the gram stain of F. tularensis, the Armed Forces Institute of Pathology. 



Viral Hemorrhagic Fevers 

• Diverse group of illnesses caused by RNA viruses from 4 
families: 
– Arenaviridae, Bunyaviridae, Filoviridae, Flaviridae 
– Differ by geographic occurrence and vector/reservoir 
– Share certain clinical and pathogenic features   

• Potential for aerosol dissemination, with human infection 
via respiratory route (except dengue) 

• Target organ: vascular bed 
• Mortality 0.5 - 90%, depending on agent   
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US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Overview of Causative Agents (Slides 19-23)VHFs are zoonotic diseases; rodents and arthropods are the main reservoirs for infection. The illness course, geographic occurrence, and animal and arthropod reservoirs differ among the VHF agents, but the target organ (vascular bed) and initial presentation (febrile illness with coagulation abnormalities) is similar. Mortality rates vary by agent, from 0.5% reported for Omsk hemorrhagic fever to 53-92% reported in outbreaks of Ebola hemorrhagic fever. Only the arenaviruses and filoviruses are considered Category A agents. The agents are summarized in slides 22 and 23; only the arenaviruses and filoviruses are considered Category A agents. 



Viral Hemorrhagic Fevers 

• Category A agents  
– Filoviruses 
– Arenaviruses 
  

• Category C agents  
– Hantaviruses 
– Tick-borne hemorrhagic 

fever viruses 
– Yellow fever   
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Centers for Disease Control.  Biological and chemical terrorism: strategic plan for preparedness and response.  MMWR 49(RR-4): 1-14.Slide 20 shows an electron micrograph of the Ebola Zaire virus (Dr. F.A. Murphy, then CDC, now UC Davis; top), and extracellular virus particles budding from the surface of a Vero E6 tissue culture cell infected with an arenavirus (Cynthia Goldsmith, MS, Infectious Disease Pathology Activity, DVRD, NCID, CDC; bottom). 



Viral Hemorrhagic Fevers  
Transmission 

• Zoonotic diseases 
– Rodents and arthropods main reservoir 
– Humans infected via bite of infected arthropod, inhalation of 

rodent excreta, or contact with infected animal carcasses 

• Person-to-person transmission possible with 
several agents 
– Primarily via blood or bodily fluid exposure 
– Rare instances of airborne transmission with arenaviruses and 

filoviruses 

• Rift Valley fever has potential to infect domestic 
animals following a biological attack 
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Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Under natural circumstances, humans are infected after contact with the natural host. This may occur through the bite of an infected arthropod, through inhaling aerosolized rodent excreta, or through contact with infected animal carcasses. Most cases have resulted from direct contact with blood, secretions, or tissues of infected patients or nonhuman primates. Several VHF agents are transmissible from person to person, primarily through direct percutaneous exposure to blood and bodily fluids. Percutaneous exposure results in a high risk of infection. For filoviruses and arenaviruses, rare instances of airborne person-to-person transmission may occur, but this mode of transmission has not been convincingly established or ruled out. Laboratory workers are at risk for Rift Valley fever from inhalation of infectious aerosols during specimen processing. Rift Valley fever may also infect domestic animals after a biological attack, with potential establishment of the disease in the environment.Person-to-person transmission has not been described for Rift Valley fever and the flaviviruses (Yellow fever, Omsk hemorrhagic fever, or Kyasanur Forest disease). In general, standard infection control precautions including blood and bodily fluid precautions have been effective at interrupting transmission during outbreaks. 



Viral Hemorrhagic Fevers  
Summary of Agents 

Virus Family Virus/Syndrome Geographic 
occurrence 

Reservoir or 
Vector 

Human-
human 
transmission
? 

Arenaviridae Junin (Argentine HF) S.America Rodents Lassa Fever 
– yes, via 
body fluids; 
others – not 
usually 

Machupo (Bolivian HF) S.America 

Guanarito (Brazilian 
HF) 

S.America 

Sabia (Venezuelan HF) S.America 

Lassa (Lassa Fever) West Africa 

Flaviridae Yellow Fever Tropical  
Africa,Latin 
America 

Mosquitoes Yellow Fever 
– blood 
infective up 
to 5d of 
illness;  
Others - No 

Dengue Fever Tropical 
areas 

Kyanasur Forest 
Disease 

India Ticks 

Omsk HF Siberia 
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US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Beneson AS, ed.  Control of Communicable Diseases Manual (16th ed), 1995: Washington DC. Mandell: Principles and Practice of Infectious Diseases, 5th ed.



Viral Hemorrhagic Fevers 
Summary of Agents 

Virus Family Virus/Syndrome Geographic 
occurrence 

Reservoir or 
Vector 

Human-
human 
transmission? 

Bunyaviridae Congo-Crimean 
HF 

Crimea, parts 
of Africa, 
Europe & 
Asia 

Ticks Congo-
Crimean 
Hemorrhagic 
Fever – yes, 
through body 
fluids;  
Rift Valley 
Fever, 
Hantaviruses – 
no 

Rift Valley Fever Africa Mosquitoes 

Hantaviruses 
(Hemorrhagic 
Renal Syndrome/ 
Hantavirus 
Pulmonary 
Syndrome) 

Diverse Rodents 

Filoviridae Ebola HF Africa Unknown Yes, body fluid 
transmission Marburg HF Africa 
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Viral Hemorrhagic Fevers 
Clinical Presentation 

• Clinical manifestations nonspecific, vary by 
agent  

• Incubation period 2-21 days, depending on agent 

• Onset typically abrupt with filoviruses, 
flaviviruses, and Rift Valley fever 

• Onset more insidious with arenaviruses 
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Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Clinical Presentation (Slides 24-26) Key Points1.      Not all infected persons develop a classic hemorrhagic fever syndrome, and specific signs and symptoms vary according to the specific type of VHF. 2.      Initial signs and symptoms may include marked fever, fatigue, dizziness, muscle aches, weakness, and exhaustion. Severe cases may show bleeding manifestations ranging from petechiae to spontaneous bleeding. 3. Infection control measures for protection of health care workers should be implemented for suspected VHF cases. The different VHF agents produce a spectrum of symptoms and clinical manifestations, complicating diagnosis. The incubation period for the viral hemorrhagic fevers ranges from 2-21 days, depending on the agent, and is followed by a prodromal illness lasting less than a week. Initial symptoms (slide 25) may include high fever, headache, malaise, joint or muscle aches, weakness, exhaustion, dizziness, nausea, abdominal pain, and non-bloody diarrhea. Illness onset is typically abrupt for the filoviruses, flaviviruses and Rift Valley fever; and more insidious with the arenaviruses. Incubation periods for specific agents: South American hemorrhagic fevers (arenaviruses): 7-16 daysLassa Fever: 6-21 days Ebola viral disease: 2-21 daysMarburg viral disease: 3-9 days Hemorrhagic Fever with Renal Syndrome (hantavirus): usually 2-4 weeks (range=few days – 2 months)Hantavirus Pulmonary Syndrome: ~2 weeks (range=few days – 6 weeks) Yellow Fever: 3-6 days Congo-Crimean Hemorrhagic Fever: 1-12 days Dengue Fever: 3-14 days Rift Valley Fever: 3-12 days   



Viral Hemorrhagic Fevers 
Initial Symptoms 

– High fever 
– Headache  
– Malaise  
– Weakness 
– Exhaustion 

 

– Dizziness 
– Muscle aches 
– Joint pain 
– Nausea 
– Non-bloody diarrhea 

 

Prodromal illness lasting < 1 week may include: 
 

Presenter
Presentation Notes
Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Franz DR, Jarhling PB, Friedlander AM, McClain DJ, Hoover DL, Bryne R et al.  Clinical recognition and management of patients exposed to biological warfare agents.  JAMA 1997;278:399-411.The different VHF agents produce a spectrum of symptoms and clinical manifestations, complicating diagnosis. The incubation period for the viral hemorrhagic fevers ranges from 2-21 days, depending on the agent, and is followed by a prodromal illness lasting less than a week. Initial symptoms (slide 25) may include high fever, headache, malaise, muscle or joint aches, weakness, exhaustion, dizziness, nausea, abdominal pain, and non-bloody diarrhea. Illness onset is typically abrupt for the filoviruses, flaviviruses and Rift Valley fever, and more insidious with the arenaviruses. 



Viral Hemorrhagic Fevers 
Clinical Signs 

• Flushing, conjunctival 
injection (“red eye”) 

• Pharyngitis  

• Rash 

• Edema 

• Hypotension  

• Shock 

• Mucous membrane 
bleeding 

 

Presenter
Presentation Notes
Michigan Department of Community Health Bureau of Epidemiology.  Clinical Aspects of Critical Biologic Agents: web-based course, May 2001. http://www.mappp.org/epi/info/US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Hypotension=low blood pressureClinical signs of VHFs, listed in slide 26, reflect damaged blood vessels and bleeding, and can ultimately lead to shock. Conjunctivitis and pharyngitis may occur.  Most diseases show a cutaneous flushing or skin rash. 



VHF Surveillance:  
Clinical Identification of Suspected Cases  

• Clinical criteria:  
– Temperature 101° F(38.3° C) for <3 weeks 
– Severe illness and no predisposing factors for 

hemorrhagic manifestations  
– 2 or more of the following: 

• Hemorrhagic or purple rash 
• Epistaxis  
• Hematemesis  
• Hemoptysis 
• Blood in stools  
• Other hemorrhagic symptoms  
• No established alternative diagnosis  

JAMA 2002;287 
Adapted from WHO 
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Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. The World Health Organization has developed surveillance criteria to assist in early identification of naturally occurring outbreaks of viral hemorrhagic fevers.  A modified version of the WHO criteria, shown in slide 27,  can be used to identify early VHF cases arising from a biological attack (Borio et al., 2002).  Once the particular agent has been identified, a more specific case definition can be developed.   



Viral Hemorrhagic Fevers 
Treatment 

• Supportive care  

• Correct coagulopathies as needed 

• No antiplatelet drugs or IM injections 

• Investigational treatments, available under protocol:   

– Ribavirin x 10 days for arenaviridae and bunyaviridae 

– Convalescent plasma w/in 8d of onset for AHF 
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US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Treatment and Prophylaxis (Slides 28-30)Key Points Treatment of viral hemorrhagic fevers is primarily supportive. With the exception of Yellow Fever, there is no licensed vaccine or prophylaxis for the viral hemorrhagic fever viruses. Treatment of viral hemorrhagic fevers is primarily supportive.  Prophylaxis consists mainly of washing exposed body surfaces with soap and irrigating mucous membranes with water or saline.  Argentine HF responds to therapy with two or more units of convalescent plasma given within eight days of disease onset.  The use of convalescent plasma is investigational, and would most likely not be feasible during a biological attack, due to logistical difficulties and low supply.  Ribavirin is an investigational treatment (I.e., given under an IND application) for VHF caused by arenaviridae or bunyaviridae.  Ribavirin therapy should be initiated in individuals meeting the clinical surveillance criteria outlined in slide 27.  If a diagnosis other than VHF from an arenavirus or bunyavirus is later made, ribavirin should be discontinued at that time.  
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Viral Hemorrhagic Fevers  
Management of Exposed Persons 

• Medical surveillance for all potentially exposed persons, 
close contacts, and high-risk contacts (i.e., mucous 
membrane or percutaneous exposure) x 21 days  
– Report hemorrhagic symptoms (slide 47)  
– Record fever 2x/day 

• Report temperatures ≥ 101°F(38.3°C)  
 Initiate presumptive ribavirin therapy  

• Percutaneous/mucocutaneous exposure to blood or body 
fluids of infected:  
– Wash thoroughly with soap and water, irrigate mucous membranes with 

water or saline 
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Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Following a biological attack, all potentially exposed persons, as well as high-risk and other close contacts should be monitored for symptoms and fever, for 21 days beyond the exposure or last contact with an ill patient. High-risk contacts are those who have had mucous membrane contact with a patient (such as during kissing or sexual intercourse) or have had a percutaneous injury involving contact with the patient's secretions, excretions, or blood. Close contacts are those who live with, shake hands with, hug, process laboratory specimens from, or care for a patient with clinical evidence of VHF prior to initiation of appropriate precautions.  Prophylaxis consists mainly of washing exposed body surfaces with soap and irrigating mucous membranes with water or saline. 



Viral Hemorrhagic Fevers 
 Management of Exposed Persons 

• Patients convalescing should refrain from sexual 
activity for 3 months post-recovery (arenavirus or 
filovirus infection)  

• Only licensed vaccine: Yellow Fever 

• Investigational vaccines: AHF, RV, HV 

• Possible use of ribavirin to high-risk contacts of 
CCHF  and LF patients   
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US Army Medical Research Institute of Infectious Diseases.  USAMRIID’s Medical Management of Biological Casualties Handbook (4th ed). Fort Detrick, MD: 2001.Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Some VHF viruses may continue to be present in body fluids for long periods following recovery.  Patients recovering from an arenavirus or filovirus infection should therefore refrain from sexual activity for three months after clinical recovery. Yellow fever is the only VHF with a licensed vaccine. Yellow fever antibodies take longer than the three- to six-day incubation period to appear, and thus this vaccine would not be useful for prophylaxis during a biological attack. There is limited experimental evidence that postexposure prophylaxis with ribavirin will delay onset of disease from arenaviruses, but not prevent it.  The Department of Defense has a compassionate use protocol for prophylactic administration of oral ribavirin to high risk contacts of Congo-Crimean hemorrhagic fever patients, and CDC guidelines recommend ribavirin to high-risk contacts of Lassa fever patients.  The latter recommendations will be undergoing a review shortly, and may be revised. The Civilian Working Group for Biodefense does not recommend the administration of ribavirin to exposed individuals in the absence of signs or symptoms.   



       Viral Hemorrhagic Fevers 
                    Infection Control  

• Airborne & contact precautions for health care, environmental, and 
laboratory workers  

• Negative pressure room, if available 

– 6-12 air changes/hour 

– Exhausted outdoors or through HEPA filter  

• Personal protective equipment 

– Double gloves 

– Impermeable gowns, leg and shoe coverings 

– Face shields and eye protection 

– N-95 mask or PAPR  
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Presentation Notes
Photo: Zairian and CDC clinicians care for a patient with Ebola VHF in the Kikwit General Hospital in Zaire, 1995. Source: CDC Public Health Image Library  Source:Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Infection Control  (Slides 31-32) Infection control precautions are outlined in slides 31-32. VHFs are transmitted via contact with blood and bodily fluids. Hantaviruses are an exception: infectious virus is not present in blood or excreta at the time of clinical presentation.  Health care workers should wash their hands prior to donning, and after removing, personal protective equipment (PPE).  Hands should be cleaned prior to the removal of facial protective equipment, and after the removal of all PPE. Care should be taken to avoid touching mucous membranes during patient care and before washing hands. PPE should be changed between patients.  An adjoining anteroom is useful as a site for changing into and removal of protective clothing, supply storage, and decontamination of specimen containers. Airborne precautions require that the patient be placed in a room with negative air pressure, 6 to 12 air changes per hour, air exhausted directly to the outdoors or passed through a high-efficiency particulate air (HEPA) filter before recirculation, and doors kept closed. In mass casualty and other situations in which the use of negative air pressure rooms may not be feasible, all other infection control precautions (as outlined in slides 26-27) should be followed. Available evidence suggests that in the great preponderance of historical cases, these measures were sufficient to prevent transmission of disease to health care workers, family members, and other patients.  The decision to use an N-95 mask versus a powered air purifying respirator (PAPR) should be made after considering the benefits and risks of each option in the specific situation. Disadvantages of the N-95 masks include the difficulty in ensuring a reliable face-mask seal with each use and impossibility of effective use by bearded individuals. PAPRs, on the other hand, are more expensive, bulky, impair voice communication, and may increase the risk of needlestick injuries.   



       Viral Hemorrhagic Fevers 
                Infection Control   
• Dedicated medical equipment for patients 
• If available, point-of-care analyzers for routine 

laboratory analyses  
– If unavailable, pretreat serum w/Triton X-100 
– Lab samples double-bagged & hand-carried to lab  

• Prompt burial or cremation of deceased with 
minimal handling  

– Autopsies performed only by trained personnel with 
PPE 
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Presentation Notes
Photo: Zairian and CDC clinicians care for a patient with Ebola VHF in the Kikwit General Hospital in Zaire, 1995. Source: CDC Public Health Image Library  Source:Borio L, Inglesby T, Peters CJ, Schmalijohn AL, Hughes JM, Jarhling PB et al.  Hemorrhagic fever viruses as biological weapons: medical and public health management.  JAMA. 2002;287:2391-2405. Dedicated medical equipment (e.g., stethoscopes) should be used for VHF patients, to decrease the risk of transferring infection to other patients.  Point of care analyzers are small, portable devices that can be used at the bedside for routine laboratory tests; they should be used, if available, to minimize exposure of laboratory personnel to infectious specimens.  If point of care analyzers are unavailable, specimens should be double-bagged, hand-carried to the laboratory, and pre-treated with Triton X-100, as this may decrease viral titers. Pretreatment with Triton X-100 does not significantly alter serum electrolytes, urea nitrogen, creatinine, and glucose or liver function test results.Embalming of deceased VHF patients should not be done.  Autopsies should be performed only by specially trained persons using VHF-specific barrier precautions, HEPA-filtered respirators (N-95 masks or PAPRs), and negative-pressure rooms.        



Viral Hemorrhagic Fevers 
Summary of Key Points  

• A thorough travel and exposure history is key to 
distinguishing naturally occurring from 
intentional viral hemorrhagic fever cases. 
 

• Viral hemorrhagic fevers can be transmitted via 
exposure to blood and bodily fluids.  



Viral Hemorrhagic Fevers 
Summary of Key Points 

• Contact and airborne precautions are 
recommended for health care workers caring for 
infected patients.   
 

• Post-exposure management consists of 
surveillance for fever and hemorrhagic 
symptoms, and possibly ribavirin therapy for 
symptomatic individuals.  



Case Reports  
 

• Tularemia  
 
 
 

• Viral Hemorrhagic Fevers  

MMWR Morb Mortal Wkly Rep 2001;50(33) 

MMWR Morb Mortal Wkly Rep 2001;50(5) 
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Slide 35 lists case reports for tularemia and Ebola virus.  Note that these are not BT-related cases.  Tularemia – Oklahoma, 2000.  MMWR August 24, 2001;50(33):704-6.  Available at URL: http://www.cdc.gov/mmwr Outbreak of Ebola hemorrhagic fever – Uganda, August 2000-January 2001.  MMWR February 9,2001;50(5):73-88.  Available at URL: http://www.cdc.gov/mmwr 

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5033a2.htm
http://www.cdc.gov/mmwr/PDF/wk/mm5005.pdf


Resources  
• Centers for Disease Control & Prevention  

– Bioterrorism Web page:  
– CDC Office of Health and Safety Information System 

(personal protective equipment) 
 

 
• USAMRIID -- includes link to on-line version 

of Medical Management of Biological Casualties 
Handbook  
 
 
 

http://www.usamriid.army.mil/ 

http://www.bt.cdc.gov/ 

http://www.cdc.gov/od/ohs/ 

http://bioterrorism.slu.edu/
http://www.usamriid.army.mil/
http://www.bt.cdc.gov/


Resources  
• Office of the Surgeon General: Medical 

Nuclear, Biological and Chemical Information 
 
 

• St. Louis University Center for the Study of 
Bioterrorism and Emerging Infections  
 
 
 

http://www.nbc-med.org 

http://bioterrorism.slu.edu 

http://www.nbc-med.org/ie40/Default.html
http://www.nbc-med.org/ie40/Default.html
http://www.nbc-med.org/ie40/Default.html
http://bioterrorism.slu.edu/
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