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Abstract

Lassa is a highly contagious and devastating regnge vector-borne disease
transmitted primarily byMastomys natalensis. Lassa fever virus (LFV) and its vector are large
conserved to West African communities hence thgyeegnce frequent sporadic outbreaks.
Lassa are usually associated with high mortalitgggartly because cases are usually presented
late to healthcare centers and its high virulefi¢ee transmission rate of LFV is usually very
high in affected areas in Nigeria due to poor pg#mocontainment, a necessity in medical care
of infected individuals and inadequate and /or yhdalaboratory confirmation of cases,
consequently placing immediate communities and theale providers at higher risk of

contracting LFV. Laboratory diagnose for Lassa e@mgcial because of similarities of clinical



features it presents with other sach as severe malaria,
typhoid and fulminant hepatitis. Understandingbiésic virology, ecology, transmission pattern
and immunology are crucial in embarking on appmteriinfection control strategies and
diagnostic protocols. In view of these, we sortptesent this mini-review to summarize the
pertinent literatures for healthcare providers egy in endemic locations, suggest the need to
use the information from epidemiologic and laboratiindings to incorporate international best

practices into community health and clinical preetin Nigeria.
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1.0 Background

Lassa is an acute viral and zoonotic disease cdnskdssa fever virus (LFV};

[1}. The
virus exhibits persistent and asymptomatic infettiath profuse viruria irMastomys natalensis,
the ubiquitous and highly commensal rodent hostlf2P014, the US Center for Disease Control
and prevention (CDC) reported that four West Afnicauntries (Sierra Leone, Guinea, Liberia
and Nigeria) are endemic to Lassa (figure 1). & been estimated that 300,000 to 500,000 cases
of Lassa fever and 5000 deaths occur yearly advdsst Africa [3]. However, there is no

specific data in Nigeria.



[4], however, the enlightenment campaign for thevpntion of Lassa fever and diagnostic
facilities are either lacking or rudimentary in rma®untries where Lassa fever is endemic.
Compared to Human immunodeficiency virus, Lassaase contagious to close associates and
it rapidly kills. However, Lassa fever does not ge¢ global attention it deserves. Hence,

appropriate barrier medical guidelines and

[5].

[5, 6].
In view of these, we sort to present this mini-esvito summarize the pertinent literature
for Lassa healthcare providers in our healthcas#itias, suggest the need to use the information
from epidemiologic and laboratory investigationgrtoorporate international best practices into

community health and medical practice guidelines.

2.0 Review and Discussions

2.1 Basic Virology



Lassa fever virus (LFV) is an enveloped, singlesstied, bisegmented RNA virus that
belongs to the Arenaviridae family. LFV lacks a wemtional negative-strand coding
arrangement and the isolates of the LFV differ heirt genetic, serologic, and pathogenic
characteristics [7]. LFV is spherical in shape amehsures between 70 and 150 nm in diameter.
It has a smooth surface envelope with T-shapedespikeasuring 7-10 nm and built with
glycoprotein [7]. The envelope encloses the genwinieh has helical nucleocapsid measuring
between 400 and 1300 nm in length [8]. Often theriar contains electron dense granule
identified as the host cell ribosome from where tlaene “arena” was derived meaning sand
(figure 2) [9]. LFV can be inactivated in ultravedland gamma irradiations, heating from 56—
100°C and pH range between 5.5 and 8.5. Chemical ageists as 0.5% sodium hypocorite,

0.5% phenol and 10% formalin are good inactivatigginst the virus [10].

The arenavirus genome consists of a small (s) daya (I) RNA fragment, sizes 3.4 and
7 kb, respectively and the sSRNA encodes the visalaprotein precursor protein (GPC) and the
nucleoprotein (NP), while the RNA encodes the y@llymerase and a small, zinc-binding (2)
protein [10]. Recent molecular techniques for fatigth SRNA amplification have facilitated
research efforts on the identification and molecalalysis of novel arenaviruses and their

various strains.

The sequencing of Lassa virus sSRNA has enabledidéetification and molecular
characterization of four Lassa virus strains [1f¢ strain Josiah, originating from Sierra Leone,
the strain Nigeria and strain LP, both from Nigearal the strain AV imported into Germany by
a traveler who had visited Ghana, Cote D’lvoired @urkina Faso [8, 12, 13, 14]. SRNA

Sequencing of LFV indicated a considerable genaitation among the strains of the virus,



2.2 Immunology of Lassa fever

Selection of appropriate diagnostic laboratorystestjuire understanding the immunology of the
disease against which test results must be religikarly, is handled differently by the

immune systems of

The immunological response in primates to Lassactidn is complex. In general,
evidence indicated that LFV depends primarily ototoxic T-cell responses for virus clearance
[16, 18]. Neutralizing antibodies to LFV cannot measured in the serum of patients at the
beginning of acute infections in most people an@xperimentally infected monkeys, they are
never detectable in a classical plague-reductiantrakzation assay and ELISA, therefore, a

“window period” for serological Lassa IgM may hamgarly diagnosis [19].

Passive protection from Lassa virus has been demaved in animals given selected
antiserum but only at the time of or soon aftercidation with virus [20]. While there have been

anecdotal reports of the clinical effectivenessa$sa immune plasma, controlled clinical trials



with human convalescent plasma containing higleditantibodies have shown no protective

effect [20].

of this single
murine species. Apart from rodents of the genustdfags, the main reservoir of LFV, other
rodent species have been involved as well. A teg@monstrated a total of eight Lassa virus
strains isolated from the tissues and blood of mtglédentified in the field. They were three

different speciegyl. natalensis, Rattus rattus, and Mus minutoides [21].

The distribution of Mastomys in West Africa is higlvariable and in some areas, 50%

of domestic rodents may be Mastomys [23]. Sincertigients do not move far from their nest,



and because Lassa virus is transmitted verticallyodents, infection in local populations of
rodents tends to cluster. Thus, human infectiond edso to be focal with periodic familial or
village clusters with secondary cases due to peaie@erson spread. These outbreaks are seen
against the background of primary infections fromdents that make up the bulk of endemic

disease.

Infections peak between January and May —duringdtigeseason — but cases are seen
year round [24]. and sexes, and not surprisingly given the ubiquity
of the rodent host, antibody prevalence tend toege with age. This is compatible with virus

transmission to humans in and around the homesawherMastomys live.

Most outbreaks are associated poor pathogen comtain through barrier nursing,
inadequate disinfection and direct contact witheatéd blood and contaminated needles.
Increasing and indiscriminate use of needles foauenous therapy, or intramuscular injections
in West African rural hospitals along with inadetpiaeedle and syringe sterilization can lead to
large-scale epidemics. These epidemics can be t@¢wngs resulting in the deaths not only of

patients but also medical staff, surgeons, nunsdther scarce trained personnel [22].

2.4 Recent Lassa outbreaks in Nigeria

Lassa has been occurring in Nigeria as sporadibreaiks from the year it was identified in

1969.



Most available Nigerian reports focused
mainly on nosocomial outbreaks or more recenty laboratory diagnosis of blood

specimens of suspected cases sent to Nigeriara Laésrence laboratory.

Three

medical officers and four nurses were reportedetaiong the fatalities [5].

As early as # January 2014, a patient was admitted with symptohsevere fever and
bleeding, which compelled the medical personneletad blood specimen to the Lassa reference
laboratory where it was confirm positive and thestficase in 2014. On 2®ctober, 2014,
Nigeria recorded another 10 confirmed outbreak a$da at Oyo state [1]. In 2015, Nigerian
center for disease control reported 21 cases, f#remu cases and 1 death of Lassa betwéen 1
January to 8 March, 2015. Out of these 21 cases, Bauchi statethe most recent with 3

confirmed cases and 1 death [25].

2.5 Diagnosis of Lassa



2.5.1 Laboratory investigations

Diagnosis for Lassa could made by LFV antigen detecanti-LFV specific antibodies, viral
isolation or nucleic acid-based assays. LFV halatisd using laboratory animals such as albino
mice, guinea pigs and African green monkeys. Albmize inoculated intracerebrally died
between 3 and 5 days [26]. LFV causes conspicugtapathic effect (CPE) on confluent
monolayer of Vero cell culture within 4 days. Theusce of antigens used for viral isolation as
those obtained from the patients’ specimens sudblcasl, urine, pleural fluid, throat swab and
in case of death, histopathological materials flosmar, kidney, spleen and heart in autopsy [6,
27]. The virus can be identified using electron nmscope due to its characteristic ‘sand shape’
using processed specimens obtained from infectesbpg. Although virus isolation remains the
most sensitive and uniquely research tool, itsfialng nature and long turnaround time restricts
its clinical use.

Specimen from Lassa suspected case should betedllas soon as onset of clinical signs
suggestive of the infection. LFV is so infectiolmatt it could be contracted through aerosol.
Human or animal specimens should be processed wmiéximal precautions in BSL-4
laboratories [26, 27]. LFV antigen can be detedigdthe use enzyme linked immunosorbent
assays (ELISA) using LFV-specific antibodies. Thessts are easy to handle, rapid, and can be
performed with inactivated specimens. This analysi@dvantageous in field studies where
sophisticated testing equipment are not availabié [

The indirect fluorescent-antibody (IFA) test haaditionally been used in the laboratory
diagnosis of acute Lassa. Although the interpretaf IFA results is complicated by the
presence of IFA during both acute and convalespbases of Lassa, the appearance of IFA

antibody early in the course of Lassa infection rbayuseful in identifying patients with poor



2.5.2 Laboratory investigations of Lassa in Nigeria

Nigeria barely has a single Lassa reference latwmyratBSL-4 centers are necessary for
investigating highly contagious pathogens. In theeace of such diagnostic settings, there will
most likely be increased Lassa transmission amaadthcare care workers, especially within

the laboratory. Whenever Lassa outbreak is suspeacteany part of Nigeria, samples are



collected and sent to the laboratory at Irrua spstihospital in south-southern part of the
country for definitive diagnosis. This center isa@l hundred kilometers from extreme northern
and western states of Nigeria. Surprisingly reeemt frequent outbreaks occurred in these zones
(i.e. northern and western Nigeria). Most timejgras don’t get prompt laboratory testing and in
the course of delay, die before being diagnosedreMo, because most health workers have
inadequate knowledge and understanding of the wumalction. Relatively large number of

healthcare workers contract Lassa during patiengt ca

2.6 Prevention and control of Lassa in Nigeria

2.6.1 The individual

Affected person should be admitted to a specialecehat care and treat Lassa cases. Where this
is not possible, the patient should be on baruesing. Health care providers and close
associates of the patient should wear protectothiclg, masks and gloves. Excrements from

affected persons should be adequately disposed.

2.6.2 The community

Legislation should be in place to prevent bush imgrand unhygienic preparation and
preservation of staple foods such as the well aoesligarri’. Animal husbandry and fisheries
should be encouraged in order to provide altereatources of first-class proteins for rat eaters.
Regrettably, most rural communities in Nigeria tlbelieve they could contract Lassa from
consuming infectious rodents. Thus, they incesgamitl adamantly consume rats as delicacies,
putting them at high risk for Lassa. Regular angtanable environmental sanitation is needed

to prevent rat breeding.



The public should be made aware of the mode ofacbmif Lassa fever and its high case
fatality rate using print and electronic media. @oumity involvement and participation is

necessary to provide

In recent time, adequate funding and applicatidnsew vaccine technologies has led to
some experimental vaccine in clinical trials, hoagevhere will be difficulties in conducting

trials in the endemic West African countries dusdoiopolitical and security instabilities.

3.0 Conclusion



4.0 Recommendations
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Figure 2. Lassa fever distribution map SourceCCR014



Figure 2: Electron Micrograph of Lassa fever vipasticle Source: CDC, 2014



Figure 3:Mastomys natalensis; the rodent that transmit Lassa fever virus



Figure 4. Laboratory professional working in BSllaoratory
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