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Abstract

Lassa fever is a disease that is not well-known worldwide, particularly due to the inability of the multimammate rat, the 
primary vector of the Lassa virus, to breed in temperate regions. The aim of this review is to provide an overview of the 
disease and its modus operandi while also providing information about trends in the past decade, as well as proven strategies 
that have been used to manage its spread.
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Introduction

Lassa fever, also known as Lassa hemorrhagic 
fever, is an acute and often fatal viral hemorrhagic 
fever that is caused by the Lassa virus, which is an 
enveloped RNA virus from the Arenavirus family 
of viruses [1,2]. The virus is transmitted to humans 
through contact with foods and household items that 
have been contaminated by a zoonotic reservoir, 
which is usually an infected multimammate rat [1,3]. 
There is also evidence that humans can be infected by 
being exposed to aerosols from vectors’ excreta [4]. 
According to the US Federal Select Agent Program, 
the Lassa virus has been classified as a select agent, 
requiring biosafety level-4 conditions before it can 
be studied in a laboratory [2]. Lassa fever is endemic 
in many parts of Nigeria, as well as countries found 
in the Mano River Union, particularly Sierra Leone, 
Guinea, and Liberia [2]. Cases have also been reported 
in Ghana, Mali, and Benin [5]. Lassa fever is notori-
ous for being nosocomial in nature [1], which implies 
that it can be a hospital-acquired disease. According 
to the United States Centers for Disease Control and 
Prevention (CDC), approximately 100,000-300,000 
individuals are infected with Lassa fever every year, 
with about 5000 deaths occurring within the same 
period [6]. However, since surveillance efforts are not 
uniform within the regions where the Lassa fever is 
endemic [1], the estimates of infected individuals are 
crude and possibly underreported to a large extent. 
Furthermore, surveillance efforts have been biased 
toward Lassa fever endemic countries, and as a result, 
there is lower awareness of Lassa fever outside the 

endemic regions, potentially allowing past human 
outbreaks to go undetected [7].

The aim of this review is to provide an overview 
of the disease and its modus operandi while also pro-
viding information about trends in the past decade, as 
well as proven strategies that have been used to man-
age its spread.
History

Even though there have been descriptions of 
symptoms similar to Lassa fever as early as the 1950s 
in Sierra Leone [8], the virus causing the illness was 
not identified until 1969 in Lassa, a small town in 
Borno State, Nigeria, when a missionary nurse died a 
week after being presumably infected by an obstetri-
cal patient resident in the region. Two other mission-
ary nurses who had managed the first victim also got 
infected, with one of them eventually succumbing 
to the viral infection [9]. All through the 1970s and 
the 1980s, there were numerous in-depth studies of 
the ecological and clinical significances of the Lassa 
fever virus carried out in West Africa, particularly in 
Sierra Leone and Nigeria [10].

Mali reported its first case of Lassa fever in 2009 
when it was diagnosed after the death of a British man 
with a 10-day fever history, who was presumed to be 
working in Soromba, a village in South Mali [1,10]. 
On the other hand, the first cases of Lassa fever in 
Ghana were not reported until 2011 when a man 
from the Ashanti region was presumed to have been 
infected after consuming contaminated rodents which 
he had hunted [10]. There have been reports of a few 
imported cases in Germany, the Netherlands, Sweden, 
the US, and the UK [11].
Virology

The Lassa virus is a single-stranded RNA 
virus belonging to the Arenavirus family, which are 
known to cause silent and persistent infections in 
rodents [12]. When compared to other members of 
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the Arenavirus family, Lassa virus stands out due to 
its non-conventional and uncharacteristic serology, 
genetics, and pathology. The Lassa virus is also genet-
ically diverse, and this makes it difficult to develop a 
vaccine for the virus. The Lassa virus has a spherical 
shape with a diameter that ranges from 70 to 150 nm 
and a smooth surface envelope with T-shaped spikes 
and inbuilt glycoproteins. Within the surface enve-
lope of the Lassa virus, there is a nucleocapsid, which 
contains the genome of the virus and ranges between 
400 and 1300 nm in length [9]. The Lassa virus has 
at least four lineages, with three found in Nigeria and 
the fourth one reported in Guinea, Liberia, and Sierra 
Leone [13]. There has also been a proposed fifth Lassa 
virus lineage that has been reported in Mali and Cote 
d’Ivoire [1].
Reservoir Species

The primary hosts for the Lassa virus is the mul-
timammate rat (Mastomys natalensis) which is one 
of the most prevalent rodent species that is found in 
Sub-Saharan Africa. Despite the fact that they are 
capable of reproducing throughout the year, the mul-
timammate rats produce fewer offspring in the rainy 
season, which may be due to the flooding that is more 
probable at this time of the year [14]. Even though the 
multimammate rat serves as the animal reservoir for 
the Lassa virus, it does not become sick as a result of 
the viral infection [5]. Reports have shown that Lassa 
virus transmission in multimammate rats occurs both 
horizontally and vertically, with the horizontal trans-
mission occurring more often than vertical transmis-
sion [2]. There is also emerging evidence that both 
the African wood mouse Hylomyscus pamfi and the 
Guinea multimammate mouse Mastomys erythroleu-
cus can serve as reservoir host species to the Lassa 
virus [15]. Multimammate rats are more rampant in 
rural regions, and in lesser numbers in forested and 
urban areas, their presence is a good predictor of the 
likelihood of humans being infected with the Lassa 
virus [2,16].
Mode of Transmission

Once the multimammate rat becomes infected 
with the Lassa virus, it can shed the virus in its urine 
and excreta for the rest of its life [17]. There are 
numerous complex interactions that occur between 
humans and the environment that make the Lassa virus 
more likely to crossover from the animal reservoir 
to the human host [2]. For instance, in tropical West 
Africa, there are seasonal patterns accompanying the 
risk of getting infected with the Lassa virus, as hospi-
talized cases of Lassa fever are at the highest during 
the dry season [18]. Since reduced rainfall is correlated 
with a reduction of the probability of flooding, multi-
mammate rats have a habitat that is more conducive 
to breeding in the dry season. Zoonotic spillovers are 
thought to occur as a result of humans interacting with 
rodent urine and/or excreta through contaminated food 

or inhaling aerosols from desiccated urine or feces [2]. 
Person-to-person transmission of the virus is also 
possible, particularly in rural health facilities, where 
health workers come in contact with the blood, pharyn-
geal secretions, or urine of infected individuals [17]. 
In addition, there have also been cases of Lassa virus 
infection occurring through sexual transmission as the 
virus can remain in the semen for up to 3 months after 
infection [19]. There is no evidence of airborne trans-
mission of the Lassa virus from infected to healthy 
individuals [3]. The people who have the highest risk 
of getting infected with the Lassa virus are people res-
ident in rural areas where the multimammate rat is in 
abundance. Health workers also have a high risk of 
getting infected when treating infected individuals, 
particularly when they do not practice, infection pre-
vention and control measures to limit the nosocomial 
spread of the Lassa virus [3].
Symptoms of Lassa Fever

Lassa fever presents numerous symptoms that 
make it difficult for local physicians to make an accu-
rate diagnosis, particularly those who are not famil-
iar with the disease [3,10]. The Lassa virus incubates 
within the infected persons from 6 to 21 days before 
there is a gradual manifestation of mild symptoms 
such as low-grade fever, headache, malaise, as well as 
general weakness. About 80% of all Lassa virus infec-
tions are subclinical and do not progress beyond mild 
malaise [10]. Between 4 and 7 days after the onset of 
the mild symptoms, up to 20% of infected individuals 
experience more severe symptoms such as hemorrhage, 
persistent vomiting, hypotension, edema around the 
neck and face, respiratory distress, as well as hypovo-
lemic shock [10]. Over 25% of Lassa fever cases result 
in some degree of deafness, with normal hearing grad-
ually returning 30-90 days after recovering from the 
viral infection. Convalescing individuals also experi-
ence some form of hair loss and impaired gait. In more 
severe cases, there is also the presence of fluid within 
the lungs, bleeding from the mouth, nose, vagina, and 
alimentary canal. There are also some cases of Lassa 
fever where infected individuals have abnormal quanti-
ties of protein in their urine [3]. Death typically occurs 
from organ failure within 10-14 days from the mani-
festation of more severe symptoms, which also include 
seizures, tremors, disorientation, as well as coma [3]. 
During pregnancy, especially the third trimester, over 
80% of all Lassa fever cases are fatal [10].
Diagnosis and Treatment Options

Lassa fever may be diagnosed by utilizing 
enzyme-linked immunosorbent serologic assays which 
useful in detecting IgM and IgG antibodies, as well as 
the Lassa antigen. However, the most common and 
effective way of detecting the virus is through reverse 
transcription-polymerase chain reaction (RT-PCR). 
Postmortem diagnosis can also be done through immu-
nohistochemistry carried out on tissue specimens that 
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have been fixed with formalin [6]. Antigen detection 
tests, as well as virus isolation by cell culture, have 
also been used in diagnosing Lassa fever in the labo-
ratory [3]. Ribavirin is currently used in treating indi-
viduals with cases of Lassa fever, as well as for the 
purpose of post-exposure prophylaxis [9,20].
Current Lassa Fever Trends

The past decade has seen increases in the num-
ber of suspected and confirmed cases of Lassa fever 
infections [21]. These increases can be ascribed to 
the shift from sourcing information about Lassa fever 
from literature and research publications, to obtaining 
knowledge from actual Lassa fever case reports from 
disease surveillance reports [2]. In recent times, there 
has been an increase in the incidence of Lassa fever 
cases in regions where the Lassa virus is endemic. 
This may be attributed to the increasing surveillance 
for Lassa fever in West Africa [2]. A good example of 
this is the upward trend of Lassa fever cases in Nigeria 
from 430 suspected cases in 2015 to 900, 700, and 
1081 suspected cases of the disease in 2016, 2017, and 
2018, respectively [3,22].

Through ecological niche modeling, it has been 
reported that there is a correlation between certain 
environmental variables (such as rainfall, human pop-
ulation density, and rice yields) with outbreaks of the 
Lassa virus infection [5]. West African climate projec-
tions predict that there would be an increase in both 
temperature and rainfall, which is expected to lead to 
an increase in the likelihood of the multimammate rat 
thriving in the West African subregion, consequently 
increasing the chances of human infection with the 
Lassa virus [2]. Furthermore, land use projections in 
West Africa have yielded different predictions con-
cerning the significance of land use on the future inci-
dence of Lassa fever cases. On the one hand, there are 
future expectations that land use for both subsistence 
and large-scale farming will be commonplace. This 
may make it much easier for the Lassa virus to spread, 
as there farming activities will bring humans in closer 
contact with infected aerosols from infected multi-
mammate rat [2]. However, on the other hand, there 
are projections that have proposed that an increase in 
commercial agriculture in future West Africa could 
potentially reduce risks of infection with Lassa virus 
as mechanized farming will reduce the number of 
individuals who may have encountered the infected 
vector in its natural habitat [23], consequently leading 
to a decrease in Lassa virus infections.

Researchers are also trying to understand the role 
that global warming and general climate change play 
in the increased number Lassa fever cases because of 
increased transmissibility of the virus [24]. A possible 
explanation is that warmer temperature could allow 
the growth of more crops, which, in turn, would pro-
vide food to sustain more multimammate rats [25]. 
Multimammate rats can grow exponentially at rates 
that are 10-20 times that of humans, and as a result, 

favorable environmental conditions would make 
humans much more likely to be infected with the 
Lassa virus [25].

In addition, over time, certain groups of people 
from endemic regions may be able to develop some 
form of resistance to Lassa virus. This hypothesis has 
been proven to some extent by data obtained from the 
Yoruba people in Nigeria who seemed to have devel-
oped some degree of genetic resistance to the Lassa 
virus in comparison to other endemic regions [26].
Possible Reduction Solutions

Community hygiene is one of the most potent 
ways to curtail the rampage of Lassa fever in endemic 
areas [3]. According to the CDC [6], humans can pre-
vent Lassa virus infection by avoiding all forms of 
contact with the multimammate rats, particularly in 
the regions where Lassa virus is endemic. It is also rec-
ommended that food should be stored in rodent-proof 
containers, while also ensuring that the environments 
are kept clean to prevent the rats from breeding in 
houses. It is expected that this would reduce the like-
lihood of humans being infected with the Lassa virus. 
Furthermore, people should be discouraged from eat-
ing rodents, as the process of trapping, catching, or 
cleaning an infected rodent could lead to a human 
being infected with the Lassa virus. While setting 
traps to catch multimammate rats might play a role in 
reducing the number of animals available to act as res-
ervoirs for the Lassa virus, it is not practical to do so 
because the multimammate rats are dispersed across 
West Africa [6].

Furthermore, there are instances where care 
needs to be provided for a person infected with the 
Lassa virus. According to the CDC [6], it is expedi-
ent to take preventive measures to limit the spread of 
the infection. Some of the measures that can be taken 
include setting up biological containment conditions, 
wearing protective clothes (such as masks, gloves, 
gowns, and goggles), proper sterilization of equip-
ment, as well as the isolation of infected individuals to 
prevent the spread of the virus to unprotected persons.

There are also instances where individuals who 
travel to regions where Lassa fever is endemic export 
the virus to their home countries and/or other coun-
tries. Individuals returning to their home countries 
with fever symptoms, especially if they have been 
traveling from West Africa, should be tested for Lassa 
fever as soon as possible [3].

Finally, people who are resident in endemic 
regions, particularly those in the rural areas, should 
be educated on effective means of reducing the rodent 
population, so as to limit and preempt the spread of 
Lassa fever [6].
Conclusion

As the world becomes increasingly connected, 
viral diseases, such as Lassa fever, once endemic to 
a region can be easily transmitted to other parts of 
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the world, thus increasing the likelihood of a global 
pandemic. To reduce the probabilities of such events 
playing out, deliberate and concerted efforts must be 
applied towards both understanding Lassa fever and 
limiting infection rates. This paper provided an over-
view of the causes and effects of Lassa virus infection, 
as well as proven reduction strategies useful for man-
aging such infections in the event that they occur. 
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