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Abstract: Lassa Fever (LF) has assumed greater significance because of its manifestations as epidemics often
with mortality rate of 30-60%. In this study, five hundred serum samples from patients suspected of typhoid
fever were tested for the presence of Complement Fixing (CF) antibody to LF virus and Salmonella typhi (S.
typhi). Fifty-seven (11.4%) of the sera had antibody to the virus, while 41.4% tested positive for S. typhi and
29(5.8%) tested positive for the presence of antibodies to both S. typhi and LF virus. This observation suggests
thepossibility of concurrent infectionswith thetwo microorganisms in this environment.Significant difference
(P<0.05) was observedbetween theantibody prevalence to the virus in relation to theoccupation ofthe patients.
Health workers were mostly affected (30%) and an equally significant prevalence rate was recorded among
housewives (16%), electrical technicians (15%) and traders (13%). However, farmers showed no detectable
CF antibodies to the virus. Similarly, the geographical locations of the patients and antibody to LF virus were
significant differences (P<0.05). Although the prevalence of antibody was not statistically different (P>0.05)
amongthe agegroups studied, differences were however, significantlyapparent in females compared to males
(P<0.05). Our observation suggests nosocomial as well as domestic transmission of LF virus. The need to
reduce rodents in this community and intensify barrier nursing in health care delivery systems is encouraged.
Also, the establishment of the rapid and sensitive diagnostic tests for LF and other viral Haemorrhagic fever
diseases in febrile illnesses in all health facilities in Nigeria need to be initiated.
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INTRODUCTION

Lassa Fever (LF) is an acute viral illness caused by
LF virus, named after the town in Nigeria from where the
first cases originated. The virus is a single-stranded RNA
and belongs to the family Arenaviridae[1]. The reservoir
of LF virus is a rodent, the “multimammate rat” of the
genus Mastomys (M. Huberti and M. erythroleucus)[2].
The rat is ubiquitous and lives in a semidomestic fashion
near human dwellings[3,1]. According to CDC[1], the
disease ranges from asymptomatic in about 80% to
severe multisystem disease in 20% of infected patients.
Lassa fever is also associated with occasional epidemics,
during which the case fatality rate can reach 50%.
Outbreaks of LF had occurred in the Central African
Republic, Guinea, Liberia, Nigeria and Sierra Leone;
serological evidence of human infection has been found
in the Democratic Republic of Congo, Mali and
Senegal[4]. The number of LF virus infections per year in
West Africa is estimated at 100,000 to 300,000 with
approximately5,000 deaths[1,5]. Since 1969, the numberof
casesof LF virus infections diagnosed in outbreaks varied
from 3 to about 60 in several locations (Lassa, Jos,

Onitshaand Zaria) in Nigeria[6]. It has been suggested that
the diagnosis of LF should be suspected in virtually any
febrile patients returning from endemic areas of Africa
particularly, Nigeria, Sierra Leone, Liberia or Guinea[7,2].
This suggestion was further emphasized by Health
Protection Agency[3] which demonstrated LF in travelers
from endemic areas.

Generally, clinical diagnosis is often difficult to
distinguish from malaria, yellow fever, other viral
haemorrhagic fevers [2] and probably typhoid fever. It is
envisaged that, these viral diseases could be missed out
resulting in high rate of morbidity and mortality.
Therefore, surveillance of such cases in febrile illness
may serve as an early warning system against impending
outbreak due to these viral haemorrhagic fevers. This
study was therefore designed to determine the role of LF
virus in febrile cases suspected of typhoid fever.

MATERIALS AND METHODS

Studypopulation: The study population consisted of500
in and out patients seeking the medical services of the
University of Maiduguri Teaching Hospital (UMTH).
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Their ages ranged from 1-70 years with a mean age of
24.9 years. The patients represented both urban and rural
dwellers who are usually involved in hunting for wild
animalssuch as monkeys, rabbits and other rodents. Most
of these patients depend on these animals as their source
of protein but the consumption rate is however higher
among rural dwellers than urban ones. Some of them
reside in the boarder towns of Borno State, where
unrestricted movement of patients across the borders to
the neighboring countries of Chad, Cameroon and Niger
Republic for either trading and/or other socio-economic
activities are quite common. Demographic data, which
include age, sex, location as well as the clinical history of
each patient, was obtained from brief open-ended
questionnaires. These patients were clinically ill with
febrile illness and were referred to Immunology
laboratory of UMTH for Widal test. It may be necessary
to mention that it is a common practice in this
environment for the clinicians to rule out malaria in such
patients before Widal test is recommended. However,
how malaria was ruled out among those tested was
beyond the scope of this study. Each patient was bled and
the serum was separated and stored frozen at -20oC until
tested.

Antigens: The commercially prepared standard
Salmonella typhi antigen and antiserum were obtained
from Antec Diagnostic products, UK for widal
procedures. The LF virus antigen and the standard
antiserum were kindly supplied by the Centre for Disease
Control and Prevention (CDC) Atlanta, Georgia, U.S.A.
The LF virus antigen was supplied as a beta-
propiolactone inactivated antigen.

Widal agglutination test for S. typhi antibody:Serum
samples were tested for S. typhi antibodies using plastic
microtitre plate dilution method for Widal test as
described by Mohammed et. al., [9]. Although
demonstrating rising antibody titre in paired sera is most
appropriate, the antibody titre of 1:60 and above from a
singleWidal is used for commencementof therapy in this
environment.Therefore, a single Widal test wasemployed
in this study and the antibody titres 1:160 and above was
considered indicative of S. typhi infection. Positive and
negative controls were also included on the test and used
at optimum dilutions.

Complement fixation test for Lassa fever virus
antibody: Complement fixation tests were performed in
plastic plates using the modified microtitre techniques of
Sever[10]. Sera were inactivated at 60oC for 30 minutes and
tested in two- fold serial dilutions with Veronal buffer
against optimum dilution (obtained after a checker board
titration)of the antigen.Positive and negative control sera
were included in all the tests and for each sample. The

reciprocal of serum dilution giving at least a 3+ fixation
was taken as the end point.

Data analysis: The mean and standard deviation of
different values were computed by conventional
statistical method. Variables were analyzed using Chi-
square test and the levels of statistical significance were
assessed at P<0.05.

RESULTS AND DISCUSSIONS

Table 1 shows the age and sex distribution of
complement fixing antibodies to LF virus among the
febrile patients. Two hundred and fifty three (51%) were
males and 247 (49%) were females with their ages
ranging from 1 to 70 years with a mean age of 24.9 years.
Fifty-seven (11.4%) of the total sera tested were positive
for the presence of LF virus antibodies. Although no
significantdifference (X2= 2.7, P> 0.05) in theprevalence
ofantibodies between thedifferent age groups, significant
difference in the prevalence rate was noted between the
sexes (P<0.05). However, there was numerical decrease
in the prevalence of LF virus antibodies with increase in
age. The prevalence of antibodies to LF virus and S. typhi
among patients with febrile illness is presented in
Table 2. Two hundred and seven (41.4%) of the patients
were positive for the presence of S. typhi only, 5.6% were
positive for LF virus antibody, while5.8% had antibodies
to both S. typhi and LF virus. Two hundred and thirty six
(47.4%) tested negative for infections by the two
microorganisms. The distribution of the reciprocal of CF
antibody titers in positive patients for LF virus is shown
in Table 3. The reciprocal of CF antibody titre ranged
from 4 to 64. Highest titre (1:64) suggestive of recent or
repeated infections was observed among 2% of the
patients.Occupational distributionof CF antibodytitrefor
LF virus is presented in Table 4. The prevalence of CF
antibody titres to LF virus in infected patients in relation
to the occupational groups of the patients was
significantly different (P<0.05). Majority (30%) of the
patients with antibody to LF virus were health workers
while 16% and 15% were housewives and technicians
respectively. The antibody titre of these patients ranged
from 1:4 to 1:16 with occasional increase among
housewives and health workers with a higher titre (1:32).
However, the highest titre of 1:64 was observed among
10% of seropositive children. In table 5, the geographical
locations of patients with CF antibody to LF virus are
presented. A significant association (X2 =13.35, P = <
0.05), was observed between the different geographical
locations(wards) within the study area and theprevalence
of CF antibody.

Lassa fever is a viral haemorrhagic fever transmitted
by rats which breed frequently and is distributed widely
through out West, Central and East Africa[1]. They are
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Table 1: Age and sex distribution of cf antibody to Lassa fever virus among patients with pyrexia of unknown origin.
Male Female Total
----------------------------------- ------------------------------------ -----------------------------------
Total No. Total No. Total No. Total No. Total No. Total No.

Age (Years) Tested Positive(%) Tested Positive(%) Tested Positive(%)
01-10 56 3 (5) 40 6 (15) 96 9 (9)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11-20 37 4 (11) 47 3 (6) 84 7 (8)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
21-30 63 9 (16) 101 13 (13) 164 22 (13)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
31-40 54 5 (9) 43 9 (21) 97 14 (14)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41-50 29 3 (10) 12 2 (17) 41 5 (12)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
51-above 12 - 3 - 15 -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Unknown 2 - 1 - 3 -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 253 24 (9.5) 247 33 (13.4) 500 57 (11)

Table 2: Prevalence of lassa fever virus and salmonella typhi antibodies among patients with febril illness.
Serological Reaction for Total Number Tested Percentage Positive
Presence of LF virus antibody only 28 5.6
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Presence of S. typhi antibody only 207 41.4
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Presence of LF virus and S. typhi antibodies 29 5.8
Total 264

Table 3: Distribution of Lassa fever virus antibody titres in positive patients (n = 57).
Number (%) Reciprocal of Cf Antibody Titre
---------------------------------------------------------------------------------------------------------------------------------

AGE (Years) 4 8 16 32 64 128 256 512 Total
1 – 10 5 (9) 2 (8) 1 (2) - 1 (2) - - - 9 (16)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
11 – 20 2 (4) 2 (4) 2 (4) 1 (2) - - - - 7 (12)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
21 – 30 10(18) 5 (9) 5 (9) 2 (4) - - - - 22 (39)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
31 – 40 3 (5) 6 (11) 3 (5) 2 (4) - - - - 14 (25)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
41 – 50 3 (5) 1 (2) 1 (2) - - - - - 5 (9)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
51 – above - - - - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Unknown - - - - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 23(40) 16(28) 12(21) 5 (9) 1 (2) - - - 57 (11.4)

probably the common rodent in tropical Africa and are
found predominantlyin rural areas and in dwellings more
than in surrounding country[13]. A study revealed that rats
foundin houses of infectedpeople are seropositive for the
virus10 times more often than those in control houses[11].
Virus antibodies occur after a febrile illness in twice as
many people who eats rats as in those who do not and
deafness (an effect of LF) occurs four times more
frequently[12]. LF virus was identified in 1969, when two
missionary nurses died from it in the town of Lassa in
Nigeria[4]. These authors revealed that outbreaks of LF
had occurred in the Central African Republic, Guinea,
Liberia,Nigeria and SierraLeone; serological evidence of

human infection has been found in the Democratic
Republic of Congo, Mali and Senegal.

In this study 57 (11.4%) of 500 patients with febrile
illness had antibodies to LF virus. A previous study
among health workers in Plateau State, Nigeria revealed
CF antibody prevalence ranging from 2.2% to 9.8%[13].
The disparity in the two results could be attributed to
various factors whichinclude: the possibility of increasing
incidence of infection with LF virus in the country, the
difference in the geographical locations of the two study
areas, the probability thatLF recurs in response to S. typhi
infection which is hyperendemic in this environment
and could account for the observed higher rate of LF
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Table 4: Occupational Distribution of Cf Antibody Titre for Lassa Fever Virus
Distribution of Cf antibody titre
--------------------------------------------------------------------------------------------------

Occupation Total tested Total positive (%) 4 8 16 32 64 128
Civil Servants 100 10 (10) 4 3 3 - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
House wives 82 13 (16) 4 3 2 4 - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Traders/Business 53 7 (13) 4 2 1 - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Farmers 6 - - - - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Children 126 12 (10) 6 3 2 - 1 -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Health workers 10 3 (30) 1 1 - 1 - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Students 90 7 (8) 2 2 3 - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Technicians 33 5 (15) 2 2 1 - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Total 500 57 (11.4) 23(40) 16(28) 12(21) 5(9) 1(2) -

Table 5: Distribution of antibody to lassa fever virus in patients in different geographical locations.
Distribution of Cf Antobody Titre
-----------------------------------------------------------------------------------------

Ward Total Tested Total (%) Positive 4 8 16 32 64
gamboru 72 11(15) 8 (14) 2 (4) 1 (2) - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Bulunkutu 58 9 (16) 3 (5) 2 (4) 3 (5) 1 (2) -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Mafoni 76 5 (7) 1 (2) 1 (2) 2 (4) 1 (2) -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Jajeri 60 5 (8) 1 (2) 3 (5) 1 (2) - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
gwange 231 25 (11) 8 (14) 8 (14) 5 (9) 3 (5) 1 (2)
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
unknown 3 2 (67) 2 (4) - - - -
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
total 500 57 (11.4) 23 (28) 12 (21) 12 (21) 5 (9) 1 (2)

progression and/or susceptibility to infection upon
exposure to the virus. Like other bacterial infections, it is
possible that S. typhi increases cell activation and
cytokine production resulting in immunosuppression.
However, there is need for further study to confirm this
speculation. It is worth noting that LF virus was first
discovered in Lassa village in the northeastern region of
the country, which is the location of the present study.
The higher prevalence recorded in this study when
compared to the results obtained in other locations could
be because the present study was carried out in an
endemic zone.

Although CFT is less sensitive than ELISA, it
detects IgM, which indicates recent as well as inapparent
infections[13,14] . This implies that 11.4% of patients with
CF antibodyto LF virus in this study may have had recent
or inapparent infection at the time of sample collection.
LF virus CF antibodies have been found to persist for
more than two years[14]. The persistence of CF may be as
a result of continued contactwith infected individuals and
reinfection with LF virus. This phenomenon, when it
occurs, may not permit a fall in CF antibody titres but
rather an increase possibly due to the boosting or

anamnesticeffect of repeated infection. It is believed that
a more sensitive technique such as ELISA would yield a
higher prevalence rate than CFT in an endemic zone as
this study.

Significant difference between occupation and
antibody prevalence to LF virus was observed. Health
workers(mostly nurses and doctors) had highest antibody
prevalence rate (30%) compared to housewives (16%),
civilservants (10%), traders/ businessmen(13%),children
(10%) and students (8%). In agreement with this finding
a report showed that person-to-person transmission is
common in both village and health care settings where
along with other modes of transmission, the virus may be
spread through nosocomial transmission [1]. The different
occupational groups studied could be categorized into
village (housewives, students, children, technicians,
traders/businessmen and civil servants) and health care
(doctors and nurses) settings.The former settingscould be
grouped into domestic settings (human homes and other
buildings) which is the rodent’s (M. huberti) habitat[15,1].
It may be necessary to mention that human infection with
Lassa virus is incidental to the natural cycle of the viruses
and occurs when an individual comes into contact with
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the excretions or materials contaminated with the
excretions of an infected rodents such as ingestion of
contaminated food or by direct contact of abraded or
broken skin with rodent excrement. In addition infection
canalso occur by aerosol and person-to-person contact[1].
These authors also observed that the types of incidental
contact depend on the habit of both human and rodents.
For example, where the infected rodent species prefers a
field habitat, human infection is associated with
agricultural work. However, in areas where the rodent
species’habitat includes humanhomes or other buildings,
infectionoccurs in domestic settings. The possible source
of infection in domestic settings becomes obvious from
these reports and proper hygiene and setting traps for the
ratscould reduce the incidence of thisdevastating disease.
The absence of LF virus antibody among farmers is a
clear indication that, the habitat of the infectious rat in this
environment is not in the field but human dwellings. In
health care setting, adequate practice of barrier nursing
would help prevent further spread of the illness[1].

Also, the different geographical locations where the
study population resided and the prevalence of
antibodies to LF virus were significantly related (X2=
13.50,P= 0.0191). The antibody prevalencein Bulunkutu
ward (the western part of Maiduguri, Nigeria) and
Gamboru (the northeastern part of Maiduguri, Nigeria)
were significantly higher than in other locations. This
could be attributed to the sparsely located houses with
bushy surroundings in Bulunkutu and houses built with
mud in Gamboru areas. These environmental conditions
probably provided the rodents with easy access to these
houses and possible contamination of the food and
materials of these patients.

The insidious onset of progressivefever, myalgiaand
malaise in LF could easily be confused with malaria and
typhoid fever, which are equally hyperendemic in this
community. Reports have revealed that LF presents with
symptoms and signs indistinguishable from other febrile
illnesses such as malaria and other viral haemorrhagic
fevers[2,4]. In agreement with these reports, our findings
revealed that 28(5.6%) of 500 patientswith febrile illness
suspected of typhoid fever tested negative for S. typhi
and S. paratyphi but were found positive for LF virus.
Amongthese patients was a child of 7 years who had the
highest titre of 1:64. It is worth noting that self-treatment
from malaria when a person has fever among family
members is a common practice in Nigeria. Health centers
may be visited if the “said malaria” persists and from the
clinical history of the patients, Widal test in some cases
may be recommended. This trend of event could have
been the case with patients tested in this study.
Investigation for viral fevers in febrile cases that are
resistant to anti-malariaand anti microbial drugs, are rare
in most health care delivery systems in Nigeria. This
couldbe attributed to lack of the adequate facilities for the
diagnosis ofthese cases in these health centers. Therefore,

the possibility of such cases being misdiagnosed and
neglected exists. Consequently, a single case of LF could
result in nosocomial as well as community based
outbreaks.

In consonance with other reports[13,2,4], no significant
difference (X2 = 2.732, P = > 0.05) was observed
between antibody prevalence and the age of the patients.
Nevertheless, a recent case series showed low admission
ratesand high case fatality rates for people aged less than
18 years (who make up 51% of the total population
(United Nation Development programme in[4] compared
to older people. However, antibodyprevalence in females
was significantly different (X2 = 1.8, P = < 0.05) from
males in agreements with previous reports[14,5]. These
authors reported that during pregnancy (in the third
trimester), more than 30% may die and fetal or neonatal
loss is about 88%. In Sierra Leone for example, 25% of
all maternal death were due to LF (Price et al 1988). The
status of these females (with regards to pregnancy) was
beyond the scope of this study. Consequently, the impact
of these infections on women is immeasurable.

The need to include viral haemorrhagic fever in
differentialdiagnosis of febrile cases in Nigeria cannot be
overemphasized. Also consistent surveillance and
establishment of rapid and sensitive diagnostic facilities
may serve as early warning system against impending
outbreaks due to these viruses.
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