
 

www.cfsph.iastate.edu  © 2003-2023 page 1 of 11 

Viral Hemorrhagic 
Fevers Caused by 

Arenaviruses 
including Lassa, 
Junin, Machupo, 

Guanarito, Chapare, 
Sabia and Lujo 

viruses 

Lassa Fever,  

South American Hemorrhagic Fever,  

Argentine Hemorrhagic Fever, 

Bolivian Hemorrhagic Fever, 

Brazilian Hemorrhagic Fever 

 Venezuelan Hemorrhagic Fever 

 

Last Updated: February 2023 

Importance 

Viral hemorrhagic fevers (VHFs) are infectious diseases that can result in vascular 

disruption and bleeding tendencies in a proportion of serious cases. The causative 

agents are diverse and include certain filoviruses, bunyaviruses, flaviviruses and 

arenaviruses. Arenaviruses known to cause VHFs include Lassa virus (Lassa fever), 

Junin virus (Argentine hemorrhagic fever), Machupo and Chapare viruses (Bolivian 

hemorrhagic fever), Guanarito virus (Venezuelan hemorrhagic fever), Sabia virus 

(Brazilian hemorrhagic fever) and Lujo virus. All are carried in wild rodents, which 

usually appear healthy, and humans are accidental hosts. Some frequently affect 

humans; others are known only from a handful of clinical cases, sometimes as a single 

index case that spread to a few close contacts. Wild rodents also carry many other 

arenaviruses, many of which are poorly understood, and additional VHF agents 

probably exist among them. 

Human clinical cases caused by arenaviruses are generally similar, and range in 

severity from a mild flu-like illness to a life-threatening disease that can affect a number 

of body systems and may include neurological signs, mild to severe hemorrhagic signs, 

or both. They resemble many other illnesses common in endemic areas, such as dengue 

or malaria, and misdiagnoses are possible. In particular, some novel arenaviral VHFs 

were originally thought to be other diseases and only diagnosed after several healthcare 

workers or family members in close contact with the patient became ill or died. VHF-

associated arenaviruses are not known to affect any domestic animals, though they 

might cause disease in nonhuman primates and/or some rodents.  

Etiology 

Arenaviruses that infect mammals, previously placed in the genus Arenavirus in 

the family Arenaviridae, order Bunyavirales, have all been transferred to the new genus 

Mammarenavirus in this family. Mammarenaviruses are divided into two genetically 

distinct groups, which circulate in different hemispheres. The members of the Lassa-

lymphocytic choriomeningitis complex are endemic in the Eastern Hemisphere, while 

the New World or Tacaribe complex occurs in the Western Hemisphere. Although more 

than 40 mammarenaviruses have been identified in animals, only a few have been 

linked to human illnesses. 

The Old World complex arenaviruses currently known to cause VHFs are Lassa 

virus (official species name Lassa mammarenavirus), which causes Lassa fever, and 

Lujo virus (Lujo mammarenavirus). VHFs can also be caused by members of the New 

World/Tacaribe complex including Junin virus (Junin mammarenavirus; Argentine 

hemorrhagic fever), Guanarito virus (Guanarito mammarenavirus; Venezuelan 

hemorrhagic fever), Sabia virus (Sabia mammarenavirus; Brazilian hemorrhagic 

fever), Machupo virus (Machupo mammarenavirus; Bolivian hemorrhagic fever) and 

Chapare virus (Chapare mammarenavirus). As Chapare virus also circulates in Bolivia, 

some authors consider it to also be an agent of Bolivian hemorrhagic fever. The diseases 

caused by Junin, Machupo, Chapare, Guanarito and Sabia viruses are collectively 

known as the South American hemorrhagic fevers.  

Some VHF-causing arenaviruses, in particular Lujo virus, Sabia virus and Chapare 

virus, are known from only a few clinical cases and are poorly understood. It is likely 

that there are also other mammarenaviruses in rodents that can cause VHFs. In 2022, a 

report described a fatal VHF-like illness in Brazil, which was caused by an apparently 

novel arenavirus that had 87-89% identity to Sabia virus in two of its gene segments. 

Whitewater Arroyo virus was linked to two fatal cases of hemorrhagic fever in 

California, and is currently the only North American arenavirus that might be a VHF 

pathogen. Others arenaviruses either do not seem to be pathogenic to humans or are of 

uncertain disease potential. Flexal virus in South America and Tacaribe virus in the 

Caribbean have each caused one or two febrile illnesses in laboratory workers. None 

was severe or accompanied by hemorrhagic signs; however, this is not necessarily 

inconsistent with the virus being a potential VHF pathogen. Pichinde virus, found in 

Colombia, appears to be nonpathogenic. While a number of people exposed to Pichinde 

virus have seroconverted, none became ill. 
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Lymphocytic choriomeningitis virus, an Old World/ 

Tacaribe complex mammarenavirus of rodents not discussed 

in this factsheet, can affect humans but does not cause VHF. 

A description of lymphocytic choriomeningitis can be found 

in a factsheet at  http://www.cfsph.iastate.edu/DiseaseInfo/ 

factsheets.php. 

Species Affected 

Reservoir hosts, other rodents and bats 

Almost all of the currently known mammarenaviruses 

circulate in rodents. Until recently, each virus was thought to 

be mostly limited to one or two hosts with which it had co-

evolved. It now appears that, while each virus has primary 

reservoir hosts, it can also occur in other rodents.  

The hosts for Old World mammarenaviruses are mainly 

members of the subfamily Murinae in the family Muridae. 

Mastomys natalensis, the natal multimammate mouse, is the 

primary reservoir host for Lassa virus. Evidence for Lassa 

virus infections has also been reported in other African 

rodents (e.g., Hylomyscus pamfi, Lemniscomys striatus, and 

mice and rats in the genera Mus, Praomys and Rattus), as 

well as shrews (Corcidura spp.). The host(s) of Lujo virus 

are currently unknown. 

New World mammarenaviruses reservoirs are rodents in 

the subfamilies Sigmodontinae and Neotominae in the 

family Cricetidae. Junin virus is thought to be maintained 

primarily in Calomys musculinus, the drylands vesper mouse 

or corn mouse, and C. laucha, the small vesper mouse. There 

are reports of Junin virus antigens and/or antibodies in other 

species including Akodon azarae (grass field mouse), 

Bolomys obscurus (dark field mouse), Mus musculus (house 

mouse) and Oligoryzomys flavescens (yellow pigmy rice rat). 

Calomys callosus, the large vesper mouse, is known to carry 

Machupo virus. This mouse can also become chronically 

infected with Junin virus after experimental inoculation, 

though this is not known to occur outside the laboratory.  

Zygodontomys brevicauda, the short-tailed cane mouse, 

appears to be a reservoir host for Guanarito virus. This virus 

is also found occasionally in Sigmodon alstoni (Alston's 

cotton rat), which often lives in close proximity to Z. 

brevicauda, and one study found antibodies in a small 

number of Rattus rattus (the black rat). The hosts for Chapare 

virus and Sabia virus are not yet known, but they are assumed 

to be rodents as well. Nucleic acids of Chapare virus were 

recently found in Oligoryzomys microtis, the small-eared 

pygmy rice rat, which was proposed as a possible reservoir 

host. Oryzomys spp. are reservoirs for Flexal virus, and 

Whitewater Arroyo virus has been found in Neotoma 

albigula (white-throated wood rat), N. mexicana, N. 

micropus and N. cinerea. 

Laboratory mice (Mus musculus) and domestic guinea 

pigs (Cavia porcella) are used as experimental models for 

human VHFs. Guinea pig studies often use strain 13 animals, 

an inbred laboratory line that is particularly susceptible to 

mammarenaviruses, but outbred guinea pigs can also be 

infected. Highly artificial routes such as intracerebral or 

intraperitoneal injection are often employed in these studies; 

however, there are reports of animals infected by aerosols 

and intranasal, subcutaneous or intramuscular inoculation, 

suggesting that naturally acquired infections might be 

possible. Machupo virus can infect newborn hamsters, 

though not adults, via intranasal inoculation.  

Bats can host some mammarenaviruses, but whether 

they are reservoir hosts is currently unclear. Tacaribe virus 

was originally isolated from Jamaican fruit bats (Artibeus 

jamaicensis) and great fruit-eating bats (A. lituratus), which 

were thought to be its reservoirs. This has recently been 

questioned, based on a study of experimentally infected 

Jamaican fruit bats which suggested these animals might not 

readily transmit the virus to each other, as well as the 

isolation of Tacaribe virus from several pools of Amblyomma 

americanum ticks, which do not commonly feed on bats. 

Antibodies to this virus have also been detected in some 

other bats including vampire bats (Desmodus rotundus). 

Tacaribe virus was the only arenavirus known to infect bats 

at one time, but researchers recently found a novel virus 

called Tiete mammarenavirus in Carollinus spp. bats. 

Incidental hosts 

Non-human primates have long been used as animal 

models for human arenaviral VHFs. However, there was no 

evidence for naturally occurring infections in these animals 

until a 2019 study found Lassa virus antibodies and antigens 

in mona monkeys (Cercopithecus mona) and antibodies in 

Anubis baboons (Papio anubis) during surveillance of zoo, 

pet and peridomestic primates in Nigeria. Several other 

primate species were all seronegative, and the authors 

suggested that mona monkeys, which had higher 

seroprevalence rates than the baboons, may be 

disproportionately exposed to rodents due to their habit of 

scavenging in human trash dumps. 

A wide variety of primates can be infected with 

mammarenaviruses in the laboratory. Lassa virus infections 

have been established in baboons (Papio spp.), rhesus 

macaques (Macaca mulatta), cynomolgus macaques 

(Macaca fascicularis), common marmosets (Callithrix 

jacchus), African green monkeys (Chlorocebus sabaeus), 

squirrel monkeys (Saimiri spp.) and capuchin monkeys 

(Cebus spp.), among others. There are reports of 

experimental Junin virus infections in rhesus macaques, 

common marmosets, capuchin monkeys and other species; 

Machupo virus infections in rhesus and cynomolgus 

macaques, Geoffroy’s tamarins (Saguinus geoffroyi) and 

African green monkeys; Guanarito virus infections in rhesus 

macaques; and Tacaribe virus infections in common 

marmosets.  

Mammarenaviruses do not seem to cause any illnesses 

in livestock, dogs or cats, though antibodies to Lassa virus 

were found in some dogs in Africa. One study that reported 

seropositive dogs could not detect antibodies to this virus in 

sheep, goats, cattle or guinea pigs. A wild mustelid, the lesser 

grison (Galictis cuja) was found to have antibodies to Junin 

virus in Argentina. Horses, cats and rabbits experimentally 
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infected with Machupo virus seroconverted but did not 

become ill, while pigs, chickens, turtles and opossums 

(Didelphus spp.) remained seronegative. 

Zoonotic potential 

Lassa, Lujo, Junin, Machupo, Chapare, Guanarito, Sabia 

and Whitewater Arroyo viruses, as well as a Sabia-like virus 

described in Brazil in 2020, can cause VHFs in humans. 

Tacaribe and Flexal viruses have rarely caused illnesses in 

people, and are currently not known to cause any VHF-like 

signs.  

Geographic Distribution 

Mammarenaviruses can be found in rodents in many 

locations worldwide, but the viruses that cause VHFs have 

mainly been reported in parts of Africa and South America. 

They seem to be restricted by the distribution of their primary 

rodent reservoir host(s) and, in many cases, by poorly 

understood factors that limit them to only part of that host’s 

geographic range.  

Lassa fever has been reported only from West Africa 

and is most common in Nigeria, Liberia, Guinea and Sierra 

Leone, though M. natalensis is widespread in sub-Saharan 

Africa. The distribution of Lujo virus is uncertain. One 

person became infected from an unknown source in Zambia, 

and the only other known cases were medical personnel 

exposed to this person in Zambia and South Africa.  

In South America, VHFs have been caused by Junin 

virus in Argentina, Machupo and Chapare viruses in Bolivia, 

Guanarito virus in western Venezuela, and Sabia virus and a 

new Sabia-like virus in Brazil. While a number of 

mammarenaviruses have been isolated in North America, 

only Whitewater Arroyo virus in California is reported to be 

a possible VHF pathogen.  

Of the zoonotic viruses with uncertain VHF potential, 

Flexal virus was detected in Brazil, while Tacaribe virus has 

been found in the Caribbean and Florida. Antibodies to the 

latter virus were also detected in a bat in Guatemala, raising 

the possibility that its range includes parts of the South 

American mainland, though cross-reactive antibodies to 

another virus cannot be ruled out.  

Transmission 

Infected rodents can shed mammarenaviruses in many 

secretions and excretions including urine, saliva and 

respiratory secretions. They are thought to spread these 

viruses to each other during close contact (e.g., fighting, 

mating, huddling), and might also acquire them from 

contaminated environments. Aerosol transmission also 

seems to occur in some cases. Lassa and Machupo viruses 

have been transmitted between guinea pigs in different 

cages, and Lassa virus spread from caged guinea pigs to 

monkeys kept in the same room. M. natalensis can transmit 

Lassa virus vertically to its offspring in utero, as well as after 

birth; however, this seems to be limited or absent for Junin 

virus, Machupo virus and Guanarito virus, which are 

reported to decrease the fertility of their reservoir hosts 

and/or kill fetuses in utero. Nevertheless, many pups born to 

Junin or Machupo virus-infected dams carry the virus by the 

time they are weaned. Offspring of guinea pigs 

experimentally infected with Junin virus were sometimes 

infected at birth. 

Tacaribe virus has been isolated from the salivary glands 

of naturally infected Artibeus spp. bats, and viral nucleic 

acids were found in the oral secretions and feces of 

experimentally infected Jamaican fruit bats. Despite this, 

there was no clear evidence that experimentally infected bats 

transmitted the virus to uninfected bats placed in their cages. 

Humans are thought to become infected with 

mammarenaviruses through mucous membranes or broken 

skin. Exposure may occur via bites, during the preparation of 

certain species (e.g., M. natalensis) for food, or other forms 

of direct contact with rodents, but in many cases the virus is 

thought to be acquired from an environment contaminated 

with rodent excretions and secretions, often via aerosols or 

contaminated food. In humans, mammarenaviruses and/or 

their nucleic acids have been found in urine, feces, saliva/ 

respiratory secretions, ocular secretions, breast milk, 

colostrum and semen, as well as blood. Prolonged shedding 

has been reported in some hospitalized patients. Person-to-

person transmission seems to occur mainly during close 

contact, though there are reports of some viruses infecting 

hospital workers who had only indirect patient contact, e.g., 

people who cleaned patient’s rooms. Venereal transmission 

is also suspected to occur. Infectious Lassa virus has been 

detected in the semen of some men for up to 9 months and 

infectious Chapare virus for up to 3 months, with viral RNA 

found for longer periods, Mammarenaviruses can also be 

transmitted to the fetus in utero.  

Mammarenaviruses are not normally transmitted by 

arthropods; however, Tacaribe virus was isolated several 

times from Amblyomma americanum ticks in Florida. 

Earlier, it was isolated from one pool of 344 mosquitoes, out 

of more than a million mosquitoes processed. The 

significance of these findings is still uncertain, as ticks and 

mosquitoes can acquire a virus in a recent blood meal 

without being competent vectors. 

Disinfection 

Arenaviruses can be inactivated by most detergents and 

disinfectants including sodium hypochlorite, phenolic 

compounds, some acids (e.g., 3% acetic acid, peracetic acid), 

glutaraldehyde and formaldehyde. Experiments on some 

viruses also reported susceptibility to 70% alcohol, hydrogen 

peroxide, quaternary ammonium compounds, iodophors 

and/or lipid solvents. Junin and Machupo viruses are 

susceptible to temperatures of 56°C (133°F) for 30 minutes, 

while Lassa virus in serum was inactivated by heating serum 

at 60°C (140°F) for one hour. Ultraviolet light or gamma 

irradiation, and pH less than 5.5 or greater than 8.5 can also 

inactivate mammarenaviruses. 
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Infections in Animals 

Rodent Reservoirs 

Many of the rodent hosts of arenaviruses seem to remain 

infected and shed these viruses for long periods, possibly 

lifelong. Neonates often seem to become tolerant and 

persistently infected. Adults can clear these viruses more 

readily, though some individuals remain infected for several 

months or more before eliminating the virus, and others 

might remain infected for life. Persistently infected reservoir 

hosts may or may not be seropositive. 

Clinical signs have not been reported in the natural 

rodent hosts of arenaviruses in the wild, but experimental 

infections suggest that Junin, Machupo and Guanarito 

viruses affect fertility and can cause lethal infections in the 

fetus. Junin virus infections of neonatal C. musculinus and 

Machupo virus infections of C. callosus were also found to 

slow their growth and increase mortality in growing pups. C. 

callosus that became persistently infected with Machupo 

virus developed anemia and splenomegaly. Certain 

laboratory strains of Junin virus have been reported to cause 

neurological signs in young C. musculinus and some 

intranasally inoculated adults, though other strains, 

including viruses isolated from wild rodents, did not. 

Survival and recovery from neurological signs varied. One 

study found consistent microscopic evidence for moderate 

meningoencephalitis in M. natalensis inoculated with Lassa 

virus as adults, though no overt clinical signs were 

mentioned. 

Laboratory Rodents 

Guinea pigs, mice and hamsters are most readily 

infected with mammarenaviruses during the neonatal period. 

Adults are often resistant. Many studies use strain 13 guinea 

pigs, which tend to have more severe illnesses, but other 

guinea pigs can also develop clinical signs, with lower 

morbidity and mortality rates.  

Lassa virus infected guinea pigs can develop nonspecific 

signs of illness, sometimes accompanied by respiratory 

insufficiency. Mortality varies with the viral dose and route 

of inoculation and the animal’s genetic background, but it is 

sometimes > 50% in strain 13 animals. Gross lesions 

included pulmonary edema and consolidation, pleural 

effusion, myocarditis, ascites, and focal calcifications in the 

heart and liver. Lujo virus inoculated intraperitoneally into 

strain 13 guinea pigs resulted in fever and other nonspecific 

signs of illness, with 100% mortality. At necropsy, the liver 

was often pale and friable, with reticular patterns suggestive 

of hepatic congestion and/or pale necrotic areas with a 

hyperemic rim. Other reported lesions were congested and 

hemorrhagic lymph nodes, pale yellow to hemorrhagic 

ascitic fluid, a distended jejunum, moderately to severely 

enlarged flaccid hearts, and petechiae and other hemorrhages 

on the serosa and/or mucosa of some abdominal organs (e.g., 

distal cecum, urinary bladder), with signs of profound 

coagulopathy terminally. 

The effects of Junin virus in guinea pigs range from 

subclinical infections and mild illnesses, consisting of 

occasional fever, little or no weight loss, and few or no 

deaths, to severe disease with up to 100% mortality. In severe 

cases, the clinical signs may include fever, weight loss, 

hemorrhages and/or signs of encephalitis or paralysis, 

particularly progressive hindleg paralysis. Neurological 

signs tend to be seen mainly in animals that survive longer. 

Pregnant guinea may have reproductive losses, including 

stillbirths, and elevated mortality has been reported during 

the first 3 weeks in offspring born alive. Gross lesions 

reported in guinea pigs include petechiae and other 

hemorrhages in internal organs and subcutaneous tissues, 

interstitial pneumonia, and signs of inflammation and 

necrosis in the liver. Machupo and Guanarito viruses can also 

be lethal to guinea pigs, but guinea pigs inoculated with 

Tacaribe virus did not become ill. Mortality rates in 

Machupo virus-infected animals ranged from 20% to 80%. 

Bats and Tacaribe Virus 

Some Tacaribe virus-infected Jamaican fruit bats and 

great fruit-eating bats found in the wild exhibited clinical 

signs similar to bat rabies (e.g., unusual behavior, difficulty 

flying) while others appeared healthy. Experimental 

inoculation of Jamaican fruit bats with low viral doses 

resulted in subclinical infections, while some bats given 

higher doses developed neurological signs (tremors, 

incoordination and/or inability to fly), with substantial 

mortality. Affected bats had CNS lesions (lymphocytic 

leptomeningitis, mild to moderate multifocal gliosis in the 

brainstem and prosencephalon, mild neutrophilic 

encephalitis of the prosencephalon), and in some cases, 

interstitial pneumonia, myocardial lesions, splenitis, mild to 

moderate multifocal hepatocellular necrosis, and mild to 

moderate neutrophilic enteritis. 

Nonhuman Primates 

No clinical signs were reported in Lassa virus-infected 

mona monkeys or baboons found in Africa but, with the 

possible exception of one animal that had viral antigens, 

serology indicated that all of these animals had been infected 

some time before the study.  

Experiments suggest that some species of nonhuman 

primates are relatively resistant to mammarenaviruses. Some 

animals, such as howler monkeys (Alouetta caraya), squirrel 

monkeys and three-striped owl monkeys (Aotus trivirgatus) 

inoculated with Junin virus, or capuchin and owl monkeys 

inoculated with Machupo virus, did not become ill, though 

they seroconverted. Others developed various mild to 

moderate clinical signs, often with full recovery. In one 

study, one of four squirrel monkeys inoculated with Lassa 

virus remained asymptomatic; another suddenly became 

severely depressed, with drooling and episodic tremors, but 

recovered completely after 2 days; the third had anorexia, 

polydipsia and lassitude for 10 days, and was beginning to 

recover at the end of the experiment; and the fourth had a 

prolonged, progressive illness with anorexia, depression and 
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polydipsia, and eventually became moribund. The incubation 

period in this study varied from 8 to18 days. Several 

capuchin monkeys inoculated with Lassa virus experienced 

“mild infections” with no mortality, though more susceptible 

primate species given the same viral dose often died. Wild-

caught capuchin monkeys administered several different 

Junin virus strains sometimes had intermittent mild lethargy, 

mild anorexia or elevated body temperature, but did not 

become overtly ill. A similar study that used a laboratory-

derived Junin strain reported mild illnesses with 

lymphadenopathy, weight loss and thrombocytopenia, with 

a late onset neurological syndrome in one of four animals. 

Other species, such as rhesus and cynomolgus 

macaques, African green monkeys, marmosets and 

Geoffrey’s tamarins infected with various 

mammarenaviruses develop more severe illnesses. The 

incubation period ranges from about 5-6 days to 2-3 weeks. 

In addition to fever, lethargy, anorexia and weight loss, 

some animals may have facial edema, diarrhea, a macular 

rash, oral ulcerations and a nasal discharge. 

Thrombocytopenia is common, though generally more 

severe in animals inoculated with South American 

arenaviruses, and some animals develop various 

hemorrhagic signs. Purulent conjunctivitis from secondary 

bacterial infections has also been reported, and. labored 

breathing may be seen in animals inoculated via aerosols. 

Blood chemistries often indicate damage to the liver. 

Neurological signs (e.g., tremors, nystagmus, ataxia, limb 

paresis, convulsions) often develop late, and can affect 

animals that appear to be recovering. Gross lesions are 

variable but liver lesions (e.g., congestion, enlargement, 

pale discoloration, increased friability, pale foci) are 

common, and some animals have petechiae or other 

hemorrhages on the mucosa or serosa of internal organs. 

Some studies have reported only mild histopathological 

lesions in various organs, and no gross lesions. 

Mortality rates of 50-100% are common in highly 

susceptible primates, though this may be partly due to the 

viral dose they are given. However, there are occasional 

studies reporting milder outcomes. While Junin virus 

infections of rhesus macaques are often severe, isolates that 

cause only mild illnesses in this species, with recovery of all 

animals, have been described. Guanarito virus inoculated 

subcutaneously into rhesus macaques caused fever, reduced 

appetite and lethargy, but the animals all recovered.  

Tacaribe virus did not cause any clinical signs in 

common marmosets, though they developed cross-protective 

immunity to Junin virus. 

Infections in Humans 

Incubation Period 

The incubation period is usually around 1-2 weeks, but 

ranges from 2-3 days to 3 weeks. Very short incubation 

periods usually occur after high dose exposures, typically in 

a laboratory accident. 

Clinical Signs 

Arenaviruses can cause subclinical infections as well as 

mild to fatal disease in humans. Clinical cases usually begin 

with a flu-like illness, after which some patients recover, 

while others develop more severe symptoms that can include 

vascular effects such as hemorrhages and capillary leak 

syndrome, as well as neurological signs.  

Lassa fever and Lujo virus infection 

Lassa fever usually begins as a nonspecific flu-like 

illness of variable severity, with fever and other nonspecific 

signs such as malaise, anorexia, headache and myalgia. 

Some patients also develop gastrointestinal signs (e.g., 

diarrhea, nausea, vomiting or abdominal discomfort), a sore 

throat, conjunctival injection, arthralgia, a dry cough, chest 

pain, or a maculopapular or petechial rash. The rash usually 

affects the chest, face and arms, and is most easily discerned 

in those with lighter skin. 

Most patients recover after this stage, but some progress 

to a more severe illness that may include edema, especially 

on the face and neck, pleural or pericardial effusion, 

hypotension or hypovolemic shock, and signs of organ 

dysfunction (e.g., hepatitis, multiorgan failure). Bleeding 

tendencies occur in approximately 15-20% of serious cases, 

and most often appear as mild oozing from the nose or 

mouth, though melena, hematemesis, hematuria, vaginal 

bleeding and other hemorrhages are also reported. Critically 

ill patients often have neurological signs such as confusion, 

disorientation, locomotor dysfunction, tremors and 

convulsions. Fetal losses are common in pregnant women, 

especially during the third trimester, with septic abortion 

reported to be common in West Africa. In infants, Lassa 

fever is often characterized by generalized edema, abdominal 

distention and bleeding, and is frequently fatal. 

Convalescence can be prolonged in severely ill patients who 

recover. Transient or permanent deafness is a common 

sequela of Lassa fever, regardless of disease severity. Other 

complications, such as orchitis or uveitis, are rare. 

A small cluster of five cases caused by Lujo virus 

resembled severe Lassa fever, with most patients developing 

various hemorrhagic signs, edema and/or a rash, and one 

with neurological signs from cerebral edema. Four of these 

cases were fatal.  

South American hemorrhagic fevers 

Only minor differences have been reported between the 

South American hemorrhagic fevers. These illnesses 

resemble Lassa fever, though hemorrhages and/or 

neurological signs appear to be more common. During the 

early flu-like stage, myalgia is reported to be most severe in 

the lower back. Most people improve after a week or two, 

but an estimated 25-30% of untreated cases become severe, 

with some patients developing edema, hypotension or 

hypovolemic shock, organ dysfunction, bleeding tendencies, 

neurological signs and other signs similar to severe Lassa 

fever. Blood loss is usually minor, though life-threatening 

internal bleeding has been reported. Petechiae are reported to 
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be common in the pharynx and on the skin, especially the 

chest, arms and axillae. Pulmonary edema can be a 

significant cause of death. Pregnant women often abort, 

though there is at least one report of a woman who recovered 

later giving birth to a healthy child. Junin virus has been 

reported to cause congenital malformations. Survivors 

usually recover completely, though convalescence may take 

several weeks or months in severe cases.  

Approximately 10% of Argentine hemorrhagic fever 

patients treated with immune plasma develop a late onset 

neurological syndrome about 4-5 weeks later. Common 

clinical signs in this condition include headache, dizziness, 

cerebellar ataxia, dysarthria, nystagmus, diplopia and 

vomiting, accompanied by fever. The illness is usually self-

limiting with complete recovery within a few months; 

however, one patient died from ascending paralysis that 

resulted in respiratory failure.  

Infections with other arenaviruses 

Three fatal VHF-like illnesses were attributed to 

possible Whitewater Arroyo virus infections in California in 

1999 and 2000. All three cases were similar and 

characterized by an initial non-specific febrile illness with 

headache and myalgia, followed by acute respiratory distress 

syndrome, thrombocytopenia, liver failure and hemorrhagic 

signs. Further laboratory testing did not confirm the 

diagnosis in one patient, however, Whitewater Arroyo virus-

associated VHF remains a possibility in the other two.  

Febrile illnesses without hemorrhages were documented 

in two laboratory workers infected with Flexal virus, and one 

laboratory worker infected with Tacaribe virus, who 

reportedly had an influenza-like illness with fever and mild 

CNS signs. None of these cases was life-threatening. A 

number of people exposed to Pichinde virus have 

seroconverted, but there are no reports of any clinical cases 

from this virus.  

Diagnostic Tests 

Mammarenaviruses, their nucleic acids and antigens can 

be found in blood, saliva/ oropharyngeal fluid, urine, and in 

some cases, cerebrospinal fluid (CSF). They can also be 

detected in various tissues after death.  

RT-PCR tests have been validated for some diseases, 

and are frequently used to diagnose Lassa fever. Some assays 

detect a wide range of arenaviruses, while others are specific 

for one or more agents. Test availability varies, and RT-PCR 

tests for some of the rarer viruses, such as Sabia virus, may 

be difficult or impossible to find. Some Lassa fever PCR 

tests may not detect all Lassa virus isolates. 

Arenaviral antigens can be detected with antigen-

capture ELISAs, though this test is sometimes negative in the 

later stages of the illness. Various rapid tests have also been 

described, and a lateral flow assay for Lassa fever is available 

in some countries. Immunohistochemistry can be employed 

post-mortem on tissues. Mammarenaviruses can be isolated 

in Vero cells or other cell lines, but this requires biosafety 

level 4 laboratories and it is rarely done. Virus isolation in 

laboratory rodents was mainly used in the past and also 

requires high biosafety conditions. 

Serology can also be employed in the diagnosis of 

arenavirus VHFs, and is particularly useful in Lassa fever. 

Lassa virus-specific IgM can usually be found by the second 

week of illness, and many patients are seropositive on 

presentation. Antibodies usually appear more slowly in 

South American hemorrhagic fevers, typically in the third 

week. ELISAs, which can detect either IgM or IgG, are the 

most commonly used serological tests, but indirect 

fluorescent antibody (IFA) tests and virus neutralization may 

also be available. Cross-reactivity between different 

mammarenaviruses can be an issue in ELISAs and IFA, 

while virus neutralization tests, are highly specific. However, 

patients with Lassa fever do not usually develop neutralizing 

antibodies until weeks after they became ill. In general, 

serological diagnosis requires a fourfold rise in titer or the 

detection of specific IgM. However, there are reports of IgM 

in some people without Lassa fever symptoms, and some 

authors suggest also documenting the development of 

specific IgG. 

Treatment 

In addition to symptomatic treatment, human immune 

plasma can significantly increase survival in Argentine 

hemorrhagic fever. It is most effective if started early. 

Specific immune plasma has also been suggested for 

Bolivian hemorrhagic fever, but finding a source is likely to 

be difficult, as relatively few cases are seen and there are no 

plasma banks. Plasma has generally been disappointing in 

treating Lassa fever.  

Ribavirin is often given to Lassa fever patients, and it 

has also been employed in some clinical cases caused by 

other arenaviruses. However, the routine use of this drug in 

Lassa fever has recently become controversial. There is very 

limited experience with other antiviral drugs.  

Prevention 

The risk of infection with an arenavirus can be decreased 

by avoiding contact with the reservoir hosts, their secretions 

and excretions, and potentially contaminated food or water. 

Rodent trapping programs and other measures to reduce 

exposure in and around homes (e.g., the use of rodent-proof 

containers for food) are particularly useful for viruses such 

as Lassa virus, which is often acquired inside the home. 

Guidelines for cleaning rodent-infested areas are available 

from various agencies. In particular, care should be taken to 

avoid aerosolizing dust and droppings during clean-up.  

A live attenuated vaccine is available for Junin virus, 

which is often acquired during agricultural activities. Animal 

studies suggest that this vaccine might also provide some 

protection against Machupo virus, though not against 

Guanarito virus or Sabia virus. Various rodent control 

measures have been suggested for reducing human 

exposures to arenaviruses that tend to be acquired outdoors, 

though their efficacy is unclear.  
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Barrier nursing precautions, including the use of 

appropriate personal protective measures, should be 

employed when caring for arenavirus-infected patients. 

Additional precautions, such as the use of N95 respirators, 

are recommended for procedures such as endotracheal 

intubation that may generate aerosols.  

Morbidity and Mortality 

Lassa fever and Lujo virus infections 

Lassa fever is a common disease in West Africa, where 

100,000 or more cases are estimated to occur each year. It is 

seasonal to some extent, with cases most common between 

January and April. Most infections are thought to be acquired 

in houses infested by the rodent reservoir. Seroprevalence 

rates in this region range from 7% to 55%, and the disease, 

which often resembles other illnesses when mild, is probably 

underreported. Approximately 80-95% of Lassa virus 

infections are thought to be subclinical or mild, and the 

overall mortality rate is thought to be < 5%, though higher 

rates have been reported in some outbreaks or certain groups, 

such as pregnant women, which have a high incidence of 

septic abortion, and infants, which often die. Overall, the 

case fatality rate in seriously ill people admitted to West 

African hospitals is estimated to be about 10-20%.  

Little is known about Lujo virus, the only other 

arenavirus known to cause VHF in Africa. In the single 

known outbreak, four medical workers became ill after 

exposure to the index case, a healthy 36-year old, or other 

infected patients. The only survivor was a medical worker 

who received intensive care and ribavirin. More than 90 

additional hospital workers, including at least 30 estimated 

to have had high risk-contact with these patients, were 

monitored but did not become ill. 

South American arenaviruses  

Argentine hemorrhagic fever was first recognized in the 

early 1950s. This disease is usually seasonal, with cases 

peaking during the fall harvest season, when agricultural 

workers are exposed to Junin virus in aerosols from 

harvesting equipment. The region where it has been 

recognized has gradually been expanding, and by 1988, 

several hundred cases were being reported each year. 

However, this number decreased significantly after a vaccine 

became available. Venezuelan hemorrhagic fever, which was 

first recognized in 1989, also occurs in an agricultural region. 

It might have emerged after increased encroachment into the 

habitats of Guanarito virus-infected rodents, though sporadic 

cases are thought to have occurred earlier. Its incidence is 

unclear, but at least 600 clinical cases had been documented 

as of 2006. Cases seem to be most common between 

November and January. 

Bolivian hemorrhagic fever emerged when new 

settlements were established in an area near the Amazon 

River. More than a thousand cases were reported between 

1959 and the early 1960s, and affected 18-21% of the 

inhabitants of some towns. While most early cases were 

acquired on farms, they also occurred later in urban areas. 

Some reports suggest that the outbreaks may have been 

facilitated by a drop in the feline population, thought to have 

been caused by neurological disease from DDT. Bolivian 

hemorrhagic fever was not documented between 1976 and 

1992, but 19 cases were seen during an outbreak in the 1990s. 

Chapare virus was discovered in 2003-2004, in a cluster of 

Bolivian hemorrhagic fever cases outside the area where 

Machupo virus is usually seen. It was found again in a cluster 

of 5 cases in 2019, and increased awareness resulted in the 

identification of four more cases in 2019 and 2020.  

Some South American arenaviruses have been 

recognized very rarely in people. Sabia virus was first 

detected in 1994, in a 25-year-old agricultural worker who 

died of the disease. Another fatal case was seen in a 32-year-

old, while two additional cases occurred in laboratory 

workers. One mainly had prolonged influenza-like signs and 

recovered with relatively limited medical support; the other 

was hospitalized but survived. A recent case caused by a 

Sabia-like virus in a healthy 52-year-old was fatal.  

South American hemorrhagic fevers appear to have a 

relatively high mortality rate, and can cause deaths in young, 

healthy people as well as those who are elderly or in poor 

health. The case fatality rate in Argentine hemorrhagic fever 

has been estimated to be about 15-30% if specific therapy is 

not given, though the use of immune plasma can decrease 

this rate to 1-2%. The other South American viruses seem to 

have similar case fatality rates, with an estimate of about 

20% in Bolivian hemorrhagic fever, though there are reports 

of deaths in up to 41% of the cases in in some towns during 

the initial outbreaks, and 23% in Venezuelan hemorrhagic 

fever. Reports of Chapare virus infections are limited, but 8 

of the 17 known cases were fatal. However, it is possible that 

milder illnesses and asymptomatic infections with these 

viruses are underdiagnosed. Antibodies to Guanarito virus or 

related viruses were found in approximately 10% of 

unaffected family members during the Venezuelan 

hemorrhagic fever outbreak in 1989, while later surveillance 

detected antibodies in 3.6% of the community. Antibodies to 

Junin virus were detected in some unvaccinated migrant 

workers with no history of this disease, and unpublished 

serological studies suggests that Machupo virus can cause 

some milder cases and asymptomatic infections.  

Neither Flexal nor Tacaribe virus is known to have 

caused any severe illnesses, to date, though few cases are 

known. 

Internet Resources 

Medscape eMedicine Arenaviruses 

Public Health Agency of Canada. Pathogen Safety Data 

Sheets 

The Merck Manual 

World Health Organization. Lassa fever 
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