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A survey to detect individuals with antibodies to Lassa virus was undertaken among
hospital personnel in the eastern and southern provinces of Sierra Leone late in 1974. Sera
were evaluated by the complement fixation test. The data obtained showed that some
contacts ofLassa fever patients in the 1972 epidemic had developed antibodies to the virus;
individuals who had never reported being sick also showed evidence of infection, with
significant CF antibody titres in their sera. Surviving Lassa fever patients from the 1972
epidemic still had easily measurable levels ofpersisting CF antibodies. The significance of
these data is discussed; in addition it is recommended that the CF test should continue to be
the method ofchoice in mass surveysfor this virus disease until other tests can be developed.

INTRODUCIION

Plasma from patients who have recovered from
Lassa virus infection has been used in the therapy of
the disease (8, 9). To date only 5 patients are known
to have been treated with convalescent plasma, of
whom 4 survived. Since this approach to the treat-
ment of Lassa fever seemed promising and because
of continued reports of the disease in eastern and
southern parts of Sierra Leone, a serum survey was
organized in November 1974 in these areas. The
objective of the survey was to detect individuals with
serum containing antibodies to Lassa virus as poten-
tial donors for plasma pools for epidemic contin-
gency.

This paper presents results of the complement
fixation (CF) test on sera from contacts, patients,
and workers in 3 hospitals in eastern and southern
provinces of Sierra Leone.

MATERIALS AND METHODS

Subjects
The subjects of this study were principally hospital

workers at Panguma Mission Hospital and Tongo
Minesfield Hospital, both in the eastern province,

* From the Virus Research Laboratory, University of
Ibadan, Nigeria.

Professor and Director.
Research Fellow.

and at Serabu mission Hospital in the southern
province of Sierra Leone. Eighty-seven of these sub-
jects had had contacts with Lassa fever patients:
they included doctors, nurses, aides, laboratory
workers, and ward orderlies. Also included in this
survey were people who had lived in the same houses
with Lassa fever patients at the time they were ill;
confirmed or suspected Lassa fever patients from the
1972 epidemic (8); current Lassa fever patients; and
some individuals without a history of contact and
prior illness (Table 1).

Complement fixation tests
CF tests were performed in plastic plates using the

microtitre technique of Weinbrein (10). Sera were
inactivated at 56°C for 30 minutes. Lassa virus
antigen (Pinneo strain) was prepared in Vero tissue
culture treated with beta-propiolactone and was
supplied by Dr Herta Wulff of the Center for
Disease Control (CDC), Atlanta, GA. Control
guinea-pig Lassa-positive serum and normal Vero
tissue culture fluid were also provided by CDC.
Reciprocals of serum dilutions with a three plus
fixation were taken as endpoints.
CF titres measured in samples obtained in 1974

were compared with titres obtained by the CDC
laboratory in 1972; in some cases a drop in titre was
observed. It is recognized that interpretation of these
results is limited because the paired sera could not be
tested concurrently.
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Table 1. Analysis of samples collected during the 1974 Lassa fever survey in Sierra
Leone

Numberof Numberof Numberof Nme
Number of sera confirmed Lsafever contacts a Nme

Location Lcolected Lassa fever Lasea with Lassa without

(1970-1972) (1972-1974) fever patients contact

Panguma 49 2 5 30 12

Tongo 29 - - 16 13

Serabu 96 - - 41 55

Totals 174 2 5 87 80

a Contacts include: (a) Individuals who treated or collected samples from Lassa fever patients or
worked in isolation wards where Lassa fever patients were kept; (b) Indivudals who lived in the same house
as Lassa fever patients at the time of sickness.

RESULTS

Of the 174 sera collected, 170 were suitable for
study. The 4 that could not be evaluated were found
in 3 repeated tests to be consistently anticomplemen-
tary, even at higher dilutions. Twelve sera out of the
170 evaluated showed CF antibody titres ranging
from 1:4 to 1: 32 to Lassa virus antigen (Table 2).
The results showed that 8 out of 49, 1 out of 27, and
3 out of 90 sera from Panguma, Tongo, and Serabu
respectively were positive for Lassa virus antibody.
The analysis of those sera that were positive for

Lassa virus antibody in relation to their status is
shown in Table 3. At Panguma, two confirmed cases

from the 1972 Lassa fever outbreak showed a 4-fold
fall in their titres, from 1: 16 to 1: 4 and from 1: 64
to 1: 8 respectively, between 1972 and 1974.

Samples from the 4 suspected Lassa fever cases

found at the time of this survey in Panguma Hospi-
tal showed CF antibody titres ranging from 1: 4 to
1: 16. The interval between admission to hospital (if

any) and collection of samples varied from 8 weeks
for the patient with a CF titre of 1: 16 and 2 weeks
for those with a titre of 1: 4. A housewife who lived in
the same house with a Lassa fever patient had a titre
of 1: 32, even though she had never been known to
have been ill. Her serum had not been tested before
this survey. One individual without a previous his-
tory of Lassa fever infection or contact in Tongo had
a titre of 1: 4.
At Serabu, a confirmed contact and a non-contact

each showed a 4-fold fall in CF titre between 1972
and 1974. One other contact who in 1972 was shown
to have a titre of less than 1: 8 (lowest dilution test
in 1973) CF antibody to Lassa virus antigen showed
a 1: 4 titre in 1974.

DISCUSSION

The results presented in this paper reveal that:

(a) Lassa virus infection is definitely endemic in
the eastern and southern parts of Sierra Leone.

Table 2. Results of complement fixation tests on sera from Sierra Leone, 1974

CF titres to Lassa virus antigen
Number of Number Number

Location samples suitable sitive Percentage of
collected fortest < 1: 2 1 :2 1 :4 1 :8 1 :16 1 :32 1 :64 positive

samples a

Panguma 49 49 8 41 - 4 2 1 1 - 16.3

Tongo 29 28 1 27 - 1 - - - - 3.5

Serabu 96 93 3 90 - 1 2 - - - 3.2

Totals 174 170 12 158 - 6 4 1 1 - 7.0

a Calculated on number of samples suitable for test.
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Table 3. Complement fixing antibodies in Lassa fever cases and contacts in Sierra Leone, 1971-1974

Reciprocal of antibody titre Interval between
Location Snumber Age Sex Occupation onset of illness Remarks dnumber ~~~~~~~CDC1972 a VRLI 1974b collection

Panguma 008 27 M Carpenter 16 4 - LFP 71-72

041 23 F Farmer 64 8 - LFP 71-72

043 20 M Miner Nottested 16 7-8 weeks LFP 74

045 20 F Housewife Not tested 32 - House contact
of LFP 72

046 35 M Driver Not tested 4 - LFP 73

047 14 M Student Not tested 4 2-3 weeks LFP 74

048 8 M " Not tested 4 2-3 weeks LFP 74

049 6 M Not tested 4 2-3 weeks LFP 74

Tongo 052 27 M Office orderly Not tested 4 - N. C.

Serabu 102 22 M Clerk 16 8 - N. C.

103 20 F Student nurse 32 8 - Contact
LFP 71-72

144 40 F Nurse 8 4 - Contact
LFP 71-72

a Tests performed at Centre for Disease Control, Atlanta, GA, USA in 1972.
b Tests performed at Virus Research Laboratory, Ibadan, Nigeria in 1974.
c Applicable to 1974 cases only.
d LFP = Lassa fever patient (71 -72 - 1971-1972, etc.); N. C. = No history of contact with Lassa patients.

(b) New cases of Lassa fever and inapparent
infections, can be readily detected by the CF test.

(c) Lassa virus CF antibodies persist for more
than two years.

There has been some speculation as to whether or
not Lassa fever is endemic in West Africa (6). The
results presented here confirm that this disease is
endemic in Sierra Leone, an area in which isolations
of Lassa virus have been made from wild rodents (7).
Monath et al. (8), reporting on the 1972 Sierra
Leone Lassa fever epidemic, suggested the possibility
that the virus might be spread by individuals with
inapparent infections. In the Liberia epidemic of
1973, Monath et al. (6) demonstrated the presence of
Lassa virus antibodies in 8 persons without a history
of infection. The present paper confirms these data
and supports the possibility of the virus being spread
by individuals with inapparent infections.
The persistence of CF antibodies in the cases

reported may be due to a number of factors, one of
which is continued contact with infected individuals
and reinfection with Lassa fever virus. If this were
the case, however, one would not be likely to see a
fall in CF antibody titres but rather an increase due

to the boosting or anamnesic effect of repeated
infections. Prolonged infection could possibly be a
contributing factor to persistence of CF antibodies,
as has been show in both natural congenital and
experimental rubella infections (1, 2, 4). Liefer et
al. (5) reported the isolation of Lassa virus from a
patient 32 days after the reported onset of the illness.
Similarly, prolonged Lassa virus infection in mice
has been reported by Buckley & Casals (2).
One other important observation in this survey is

that sera should be tested in as low a dilution as
possible. It is possible that a large number of those
who were reported as having negative titres ( 61: 8)
in 1972 could have been positive if the initial dilution
had been 1: 2 (initial dilution at which all sera in
this survey were tested).
Although the CF test may not be considered the

most efficient diagnostic tool for Lassa fever, be-
cause CF antibodies appear as late as 21 days after
the onset of the disease (8), it has proved to be a
most useful tool for serological surveillance. For the
time being, however, and until other serological tests
are developed, the CF test should continue to be the
serological method of choice for both the diagnosis
and the surveillance of Lassa fever.
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RtSUMt

MISE EN EVIDENCE, AU MOYEN DE L'EPREUVE DE FIXATION DU COMPLEMENT (PC)
D'ANTICORPS FC PERSISTANTS CONTRE LA FIEVRE DE LASSA

Cent soixante-quatorze echantillons humains ont ete
preleves en 1974 dans les h6pitaux de Panguma, Tongo
et Serabu, a 1'est et au sud de la Republique de Sierra
Leone, chez des anciens malades et contacts de 1'epi-
demie de fievre de Lassa de 1971-1972 et chez des sujets
non-contacts. Douze des 174 serums preleves contenaient
des anticorps FC contre le virus de la fievre de Lassa.
Trois de ces serums positifs provenaient de cas confirm6s

de fievre de Lassa, quatre de nouveaux cas, trois de
sujets ayant eu des contacts avec des malades, et deux
de sujets non-contacts. On a constate une persistance
ais6ment mesurable - pouvant atteindre trois ans-
d'anticorps anti-fievre de Lassa chez d'anciens malades
ayant survecu a l'infection. L'article se termine par une
discussion des resultats presentes.
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DISCUSSION

SMITH: You were evidently invited to Sierra Leone in
order to find persons who might donate therapeutic
plasma. Do you suggest that it would be possible to
establish a register of potential donors?
FABIYI: I was not invited by the Government of Sierra
Leone; I was invited by the missionaries in Serabu, but
the serological results were made available to the Minis-
try of Health. I think that if and when there is a need

for immune plasma, a list of seropositive individuals
will be most helpful.

BERESFORD-COLE: I would add that the Government of
Sierra Leone has taken up the matter of collection of
immune plasma with CDC. Together we intend to estab-
lish a bank of immune plasma in the area where we see
most cases, the Eastern Province.


