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Arenavirus hemorrhagic fevers
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Arenaviruses are important emerging human pathogens
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Prototypic arenavirus:

Lymphocytic choriomeningitis

virus (LCMV)

Human pathogen in pediatric medicine

And transplantation medicine

Hemorrhagic fever viruses:

Lassa virus (Africa)

Junin (Argentina)

Guanarito (Bolivia)

Machupo (Venezuela)

Sabia (Brasil)

Cause severe hemorrhagic fevers 

with mortalities of 15-30%  



Arenaviruses are enveloped negative strand RNA viruses
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Model of arenavirus HF pathogenesis in humans
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The immune response against Lassa virus

Survivors control infection by cellular immunity.

Neutralizing antibodies play no significant role in acute infection

In experimental studies neutralizing antibodies reduce mortality



Why are hemorrhagic arenaviruses so lethal?

The viruses spread and multiply rapidly and efficiently

target regulatory cells of the immune system.

The result is a collapse of the patientôs immune defense and 

uncontrolled, fatal infection.

Strategy for therapeutic intervention:

To block virus infection and dissemination in the host

Blocking of viral entry will reduce virus spread and lower the

viral load.

Ideally, this will provide a window of opportunity to generate 

an anti-viral immune response to control infection.



Over the past 10 years, at least four novel human pathogenic 

arenaviruses have emerged: one every 2 -3 years!

White Water Arroyo Virus, Southern California, 1999:

Novel arenavirus associated with fatal hemorrhagic fever in the U.S. 

Causal relationship not yet established.

Chapare virus: Bolivia 2003/2004: 

Novel arenavirus of the B Clade associated with fatal hemorrhagic fever. 

Lujo virus: South Africa 2008

Novel Old World arenavirus associated with fatal hemorrhagic fever with

over 80% mortality and efficient human-to-human transmission. 

Novel LCMV strain, Australia, 2008

A cluster of fatal viral infections in transplantation patients in Australia

associated with a novel strain of LCMV.

Emerging human pathogenic arenaviruses



Index patient : airlifted in critical condition from 

Zambia to Sandton, South Africa, after infection from 

unidentified source

Case 2: paramedic, who attended the index case 

during air transport from Zambia to South Africa

Case 3: nurse, who attended the index case in the 

intensive care unit

Case 4: member of the hospital staff, who cleaned 

the room after the death of the index case

Case 5: nurse attended case 2 after his transfer 

from Zambia to Sandton Ą tertiary infection

The disease was fatal for case 1 to 4 

Case 5 received ribavirin treatment and recovered

1

3 - 5

2

Immunohistological and PCR analyses revealed the presence of an arenavirus

The name given to the virus ð ñLujoò ð stems from Lusaka and 

Johannesburg, the cities where it was first identified

Emergence of a novel pathogenic arenavirus: Jujo virus



Pyrosequencing:

RNA extracted from:

Case 2 and 3: liver biopsies

Case 2: serum

Cell culture isolates:

Blood Ą Case 1 and 2

Liver biopsies Ą Case2 and 3

Fragments obtained by pyrosequencing



Lujo virus represents a novel arenavirus

associated with human disease

Geographic 

distribution of 

African 

arenaviruses

Not implicated in 

human disease: 
Mobala, Mopeia, Ippy 

virus

Cause hemorragic 

fever: Lassa virus

Index, secondary and 

tertiary cases: Jujo 

virus


