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ABSTRACT

Lassa virus (LASV) is an enveloped single stranded RNA virus that results in Lassa fever (LF). The
causative organism belongs to the Arenavirus genus. Since it's initial diagnosis in 1969 in Lassa
town Nigeria, numerous endemic outbreaks have occurred with spread to other regions in Africa
and beyond. LF is transmitted via rodent to human and human-to-human transmissions, with
rodents being the reservoir of infection. Risk factors for the disease include residing in an endemic
area with poor sanitation and overcrowding, close contact with infected individuals and being a
health care worker. About 80% of infected patients do not develop symptoms but the remaining
develop a multisystem disease, where up to 15% die in-hospital care with its hallmark symptom
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being bleeding especially from body orifices. This review will introduce a general overview of Lassa
fever and describe the epidemiology, clinical features, diagnosis and treatment of Lassa fever
patients. It will also provide a means to raise awareness among healthcare workers. Furthermore,
our review focuses on the most up-to-date clinical information for the effective management,

prevention and counseling of Lassa fever patients.
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1. INTRODUCTION

“Lassa fever (LF) is a viral hemorrhagic fever
caused by the Lassa virus of the family
Arenaviridae, genus Mammarenaviridae, order
Bunyavirales, and phylum Negarnaviricota” [1].
“Arenaviridae family comprises a diverse group
of enveloped, negative-sense single-stranded
RNA viruses” [2]. “Arenaviruses are grouped into
two: based on genetic differences and
geographic distribution. The first group, New
World viruses are found in the Western
Hemisphere—North and South America while the
second group, Old World viruses are found in the
Eastern Hemisphere—Africa, Europe, and Asia”
(3). “LASV is an RNA virus enveloped in a lipid
membrane. The RNA genome of the virus is bi-
segmented and its coding strategy is in the
ambisense form” [3]. “The disease originated in
1969 when a nurse in Lassa, a town in Borno
Nigeria, got infected and died from it” [4]. “The
primary reservoir host is a rodent, Mastomys
nataliensis, which is responsible for most of its
spread was identified in 1974 in Sierra Leone”
[4,5]. “The Lassa virus is currently endemic in
various regions of West Africa with the incidence
of LF more prominent in Guinea, Liberia, Nigeria,
and Sierra Leone because Mastomys natalensis,
which serves as LASV reservoir and vector is
more abundantly seen in these regions” [3,4].
“Current literatures have shown the disease
endemicity in neighboring countries such as Mali,
Ivory Coast, Togo, Cameroon, Benin, and
Ghana, indicating a continuous geographical
expansion of the virus and human disease” [6].

“It has been reported to have affected over 2
million people” [3]. “LF has the second highest
global burdens among all known viral
hemorrhagic fevers, second only to Dengue fever
which has an estimated 390 million infections per
year” [1]. “Studies have shown that about
300,000 to 500,000 cases are diagnosed, and
5000 mortalities are recorded annually,
orchestrating significant hardship in the economy
of these countries and posing a worldwide
clinical challenge for public health practitioners
owing to the danger of importation of LF patients”

[3]. “LF cases are categorised as suspected,
confirmed and probable” [7].

“As a result of its high case fatality rate
(approximately 20%), potential to spread easily
via human-human contact, severity of infectivity
(suppresses immune cells so that they do not
secrete pro-inflammatory cytokines such as
tumor necrosis factor (TNF)-a, IL-6, and IL-8,
contrary to what is seen in other hemorrhagic
fevers), lack of effective vaccines and
therapeutics, and spread via aerosol, LASV is
classified as category A, Biosafety Level 4 agent.
The World Health Organization (WHO) in 2015
reported LF as one of the priority ailments
needing urgent attention for research and
development” [2,3,8].

“Nigeria has been a major target of this deadly
disease, with annual outbreaks and continues to
report the greatest number of cases in the region
with peak incidence of LF cases reported in
January to March” [4,9]. Owing to the foregoing
and the public health impact of this deadly
disease, we aim to undertake a mini-review of
the clinical features, diagnosis and treatment
options available as well as equipping healthcare
practitioners to with a view to self-protection and
limiting disease spread.

2. REVIEW OF LITERATURE

Etiology: Lassa fever is an epidemiologically
significant zoonotic disease with the potential of
culminating into severe hemorrhage that is
caused by Lassa virus, belonging to the
Arenaviridae family [10]. Structurally, the Lassa
virus has a bi-segmented RNA genome that is
encapsulated in a helical nucleocapsid with a
surrounding lipid bilayer and glycoprotein spikes
[11]. Like other viruses belonging to the genus,
mammarenavirus, viral entry into cells is via
glycoprotein-receptor mediated interaction. In the
case of Lassa virus, this interaction involves
alpha-dystroglycan on the cell membrane of
host cells leading to subsequent
internalization of virus and the beginning of its life
cycle [11].
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Based on phylogenetic and genome
sequence analyses of Lassa isolates, there are
currently seven different lineages (I-VII), with
each lineage having remarkable
preponderance in certain geographic locations or
countries [12].The lineage diversity has been
shown to be a reflection of the variation in the
sequence of viral Glycoprotein and Nucleoprotein
[13].

Transmission of lassa fever: Most cases of
Lassa fever are due to rodent to human
transmissions of the Lassa virus via direct
contact with infected animals or their excreta.
However, a probable 20% has been attributed to
human-to-human transmissions [14]. The
multimammate rodent, mastomys natalensis, is
the paramount vector of the Lassa virus.
Additionally, other mastomys rodents viz
Mastomys huberti and Mastomys erythroleucus
and non-Mastomys small mammals including
Rattus rattus, Hylomyscus pamfi, Praomys
daltoni, Mus minutoides and Crocidura spp,has
been shown to be reservoirs of the Lassa virus
[15].

Most of the transmission occurs through
ingestion or inhalation of contaminated air. This
can happen in myriads of ways such as direct
consumption as a source of food (a common
practice in west Africa) especially in
communities with poor sanitation or crowded
living conditions, handling of contaminated items
or infected wounds as well as during
cleaning activities where aerosolized infected
particles can become inhaled. While incidental
touch or skin to skin contact without
exchange of body fluids with another infected
individual has not been shown to result in
infection, human to human transmission has
been documented to occur in other ways.This is

particularly seen in Hospital settings where
nosocomial infection can occur due to
unavailability of personal protective

equipment or use of contaminated medical
equipments [16-20].

Clinical features of lassa fever: The period of
incubation of Lassa fever ranges from 6-21 days
[21]. Vascular permeability is increased after the
entry of the Lassa virus in the host body [22]. As
a result, fluid and immune cell accumulation
occur at the site of the infection. Some Lassa

fever patients have clinical signs of lesions in
their adrenal glands, liver, and spleen [22].
Bronchial oedema, ascites, pleural, pericardial
effusions, and hemorrhagic gastrointestinal
symptoms are also prevalent [22]. The most
frequent abnormalities of the liver are hepatocyte
localized cytoplasmic degradation, multifocal
hepatic necrosis, monocytic response to
necrosis, and hepatocellular mitosis [22]. Among
the survivors, memory loss, neuromuscular pain,
sensorineural hearing loss, and ataxia are all
common neurological sequelae [22]. Fever,
headache, sore throat, general body fatigue,
cough, nausea, vomiting, diarrhoea, muscular
aches, chest discomfort, and in extreme cases,
bleeding from the mouth, nose, ears, eyes, and
other body openings are its symptoms. About
80% of infected patients do not develop
symptoms, but the remaining develop
multisystem diseases, where up to 15% of
patients died in hospital care [23]. Poor
outcomes are more common among some
individuals, including pregnant women and their
fetuses [24].

Diagnosis: “One significant challenge in
diagnosis of LF is differentiating between
etiologies of febrile illness with similar initial
clinical  presentations, including  malaria,
influenza, dengue and vyellow fever as
laboratory facility and reagents are limited” [25].
“Laboratory diagnosis of LASV infection is made
by detection of the virus (culture),
LASV RNA, LASV-specific IgG or IgM antibody
response or LASV antigens shed during
replication” [25,26].

“Viral isolation in cell culture remains the “gold
standard” for the diagnosis of Lassa fever” [25].
“‘Real-time RT-PCR is a commonly used
diagnostic approach for infectious diseases due
to the high specificity and sensitivity of the
method and has become a clinical
standard for Lassa fever diagnosis, detecting
LASV RNA. Antibodies and antigens can be
detected by indirect immunofluorescence assay
test (IFA or IIFT), western blot (WB), ELISA or
rapid diagnostic  test (RDT) formats.
Generally, the LASV antigens
(nucleoproteins) are positive in the first week of
infection with the LASV antibodies (IgM and IgG)
being positive in the second and third week”
[25,26].
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Table 1. Showing the diagnostic modalities for Lassa Virus

Test Description Sample used

Viral culture Gold standard. Not routinely done Blood, urine, throat swab, csf
and organ biopsy

PCR Based on NAAT to detect LASV Blood Specimen

RNA. Real time PCR is most

commonly used
LASV specific IgG or IgM
antibody

and third week
LASV antigen

Detect antibody titre rise as a result
of infection. Starts to rise in second

Detects antibodies to viral antigens

Blood Specimen

Blood Specimen

especially nucleoprotein. Usually
detected in the first week

Source; Adapted from manuscripts 21 and 22 on reference list

Management: “While there are no guidelines to
approach patients with LF, management of the
disease is mainly supportive including fluid
replacement for hemodynamic stability, treating
electrolyte imbalance, monitoring coagulation
factors, dialysis in event of declining renal
function and prophylactic antibiotics” [1,4,8].
“‘Ribavirin has been traditionally used for the
treatment of Lassa fever” [4]. “Ribavirin, a broad
spectrum  guanosine  analogue, is the
recommended treatment for LF and for post-
exposure prophylaxis using both intravenous and
oral administration respectively. Initiating early
treatment is vital to improve the rate of survival”
[7]. “Oral ribavirin at a dose of 500 to 600 mg
every 6 hours for 7 to 10 days and intravenous
rivabirin with a loading dose of 2.4 g, followed by
1 g every 6 h for 10 days based on adult weight
has been shown to reduce the case fatality” [1,7].
There is no adequate data supporting the use of
oral ribavirin for therapy, but it has been shown
to be effective for post exposure prophylaxis [1].
Interestingly, patients with aspartate
aminotransferase (AST) values > 150 U/IL show
greater efficacy with ribavirin use [1]. “Ribavirin is
ineffective when administered late in the course
of disease after viraemia has peaked and
physiological dysregulation has progressed into
severe and often irreversible stages” [27].

Favipiravir, a nucleoside analog designed to
inhibit RNA-dependent RNA polymerase in
influenza viruses has shown activity against
LASV as it decreased viremia in animal studies.
Also, its use combined with ribavirin on two
patients who contracted secondary LF further
buttressed this [8].

Other drugs have also shown activity against
LASV in animallinvitro studies such as
Stampidine (a nucleoside derivative of d4T, a

10

retroviral  reverse transcriptase inhibitor),
amodiaquine, Small interfering RNAs (SiRNAS),
5-ethynyl-1-b-D-ribofuranosylimidazole-4

carboxamide (EICAR), mycophenolic acid
(MPA), isavuconazole, apilimod, niclosamide,
and zoniporide [1,8]. In vitro analysis showed

that arbitol (a membrane fusion inhibitor)
combined  with  aripiprazole (a cellular
micropinocytosis inhibitor) or combined with

sertraline (a membrane fusion inhibitor) can
synergistically inhibit the Lassa virus [1]. None of
these drugs have gone through clinical trials for
LASV and is not approved for clinical use.
Convalescent plasma has shown some
promising results when given to patients early in
the disease course [1]. More so, human
monoclonal antibodies (humAbs) derived from B
cells of convalescent donors have also been
studied in animals and showed promising results.
Recently, a combination of three broadly
neutralizing human monoclonal antibodies known
as  Arevirumab-3  (8.9F, 12.1F, 37.2D)
demonstrated marked efficacy in preclinical
studies protecting cynomolgus macaques against
various strains of LASV [28]. Therefore, humAbs
have a significant potential as a LF treatment
modality in humans [1,28]. Extensive research is
still ongoing to generate effective therapeutic
interventions for treatment and prophylaxis for
LASV [4].

3. PREVENTION OF LASSA FEVER

“The World Health Organization highlights
preventive measures in communities as one of
the key considerations for LF control. Studies
have shown that community initiatives play a
significant role as critical enablers in the control
of communicable diseases in low and middle-
income countries (LMIC)” [29]. Prevention of
Lassa fever relies on promoting good
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“community hygiene” to discourage rodents from
entering homes. “Effective measures include
storing grain and other foodstuffs in rodent-proof
containers, disposing of garbage far from the
home, maintaining clean households and
keeping cats. Family members should always be
careful to avoid contact with blood and body
fluids while caring for sick persons” [29]. “In
health-care settings, staff should always apply
standard infection prevention and control
precautions when caring for patients, regardless
of their presumed diagnosis. These include basic
hand hygiene, respiratory hygiene, use of
personal protective equipment (to block splashes
or other contact with infected materials),
safe injection practices and safe burial practices”
[29].

Vaccines. “There are currently no Lassa virus
vaccines approved for use. However, several
vaccine platforms have been developed that
show efficacy in animal models, and some of
these have recently entered phase | human
clinical trials. Among platforms that have been
evaluated as potential Lassa virus vaccines are a
ML29 MOPV/Lassa virus live reassortant (a DNA
vaccine and recombinant vesicular stomatitis
virus), rabies virus, measles virus, vaccinia virus
and adenovirus vectored vaccines. Additional
vaccine candidates include LASV virus-like
particles and a virus replicon particle vaccine”
[27].

4. CONCLUSION

Lassa fever caused by LASV is a deadly disease
and remain a public health threat. While it is
endemic in some parts of West Africa, it's spread
to other areas and recent outbreaks in endemic
areas compound the issue. More research is
needed in this field as there are no vaccines till
date and effective treatment for it. Health care
workers at the frontline must be armed with
knowledge of this disease to ensure smooth
delivery of their duties.
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