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Lassa immune serum
A. J. CLAYTON 1

Lassa fever immune serum has been given to patients with acute Lassa fever on seven
known occasions between 1970 and 1976. Three of the patients died but on four occasions
a successful outcome resulted. The antigenic properties of Lassa virus are briefly discussed
in relation to the preparation and storage of Lassa immune serum. In the selection of
donors and recipients, it is important to prevent accidental transfer of the virus and to
ensure that the patient does not have some other condition. Some of the possible causes
for the fatalities following administration of the serum are postulated. It is concluded
that Lassa immune serum cannot, without further experience, be given with any assurance
of efficacy and safety. It is recommended that limited stockpiling of serum be undertaken
and serologically proven potential donors be identified.

Lassa fever virus was first recovered and identified
in 1969 (1, 2). Since then serum containing anti-
bodies to Lassa fever virus has been administered
on seven documented occasions. Three of the patients
died but four appeared to respond favourably.
Table 1 shows the dates of administration, the
quantities given, and the responses to Lassa fever
serotherapy in these cases. Further details are as
follows.

REPORTS OF CASES

The first occasion that Lassa immune serum (LIS)
was given was in June 1969 to J. C., a virologist
at the Yale Arbovirus Research Unit in New Haven,
Connecticut (3). On his fourth day in hospital,
10 days after the onset of symptoms, he was given
500 ml of plasma obtained from L. P., the first
known survivor of the 1969 outbreak in Jos, Nigeria.
During the first 24 hours following administration
of LIS, his temperature fell to normal and a gen-
eral improvement in his condition was noted. During
the next few days, the patient became briefly and
mildly febrile, but this fever diminished later and
there followed a continuous improvement.
On 18 February 1970, LIS was administered for

the second time to J. T., a missionary physician
working in Jos, Nigeria (4). She had cut her finger
while performing an autopsy on a patient who had
died of Lassa fever. She developed symptoms 10 days
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later and was given 150 ml of LIS on the twelfth
day of her illness. She died almost exactly 48 hours
later. It should be noted, however, that the serum
used was taken from a patient who had had Lassa
fever commencing only 33 days previously, although
there was a high complement fixation antibody titre.
LIS was administered for the third and fourth

times during the outbreak in Panguma/Tongo, Sierra
Leone, in 1972 (5). S. M., a 20-year-old female, was
given one unit of 250 ml from L. P. The plasma was
given four days after admission, some 14 days after
the symptoms had commenced. Twelve hours after
transfusion, she was markedly improved; within
three days she was afebrile and her condition rapidly
returned to normal.
The next patient, in the Panguma/Tongo out-

break, to be given LIS was Y. A., a 35-year-old
woman. She received one unit on the day of admis-
sion, about one week after the onset of symptoms.
Within 12 hours, her temperature returned to nor-
mal and, apart from a peak in temperature 72 hours
later, she rapidly recovered.
LIS was given for the fifth time in March 1974 (6).

B. M. was a German physician, working in Onitsha,
Nigeria, who had cared for and performed a tra-
cheotomy on a colleague who had died of Lassa
fever. He was given two units of LIS, 24 hours
apart, on the fifth and sixth days after admission,
10 and 11 days after the onset of the symptoms.
Within 36 hours, he was afebrile and was much
improved clinally.
LIS was administered on two more occasions-

in 1975 and 1976-with unfavourable results in
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Table 1. Administration of Lassa immune serum 1969-1976

Case Age Date of first Date of Date of Date of Qatt
No. Date Name (years) Sex symptoms admission administration death Quantity(years) ~~~~~~~~tohospital of LIS

1 1969 J.C. 58 M 3 Jun 9 Jun 12 Jun - 500 ml

2 1970 J.T. 46 F 4 Feb 10 Feb 16 Feb 18 Feb 150 ml
17 Feb 80 ml

3 1972 S.M. 20 F 22 Sep 2 Oct 6 Oct - 240 ml

4 1974 Y.A. 35 F 30 Sep 6 Oct 6 Oct - 250ml

5 1974 B.M. 33 M 27 Feb 4 Mar 9 Mar - 200 ml
10 Mar 250 ml

6 1975 C.N. 22 F Unknown 21 Jan 30 Jan 31 Jan 600 ml

7 1976 L.B. 24 F 2 Feb 12 Feb 20 Feb 29 Feb 500 ml

both patients.a C. N., a 22-year-old student nurse,
was given 600 ml of plasma nine days after admis-
sion to hospital in Vom, Nigeria. It is known that
she had been ill for several days prior to admission.
She did not respond to the serum and died the day
after admission.
The seventh and last time, as far as is known,

that a patient was given LIS was in February 1976,
when L. B., a 24-year-old Nigerian student nurse,
was given two units of plasma on the ninth day
after admission, 18 days after the onset of symptoms.
Her condition steadily deteriorated and she died nine
days after having received the plasma.
There have been two further occasions when LIS

was administered but, for obvious reasons, these
should not be included in the above group.

In March 1972, an American nurse was diagnosed
as having Lassa fever (7). On the eleventh and
fifteenth days of her illness, she was given one unit
of plasma from each of two recently afebrile patients,
but both units contained little or no detectable
complement fixation antibody. The patient died on
the sixteenth day of her illness. Both donors later
were shown to have seroconverted 10 weeks after
the onset of their respective illnesses and after
donation of serum.

Lastly, in February 1975, a young Australian man
who had been hitch-hiking in Southern Rhodesia
died in the Johannesburg Hospital, South Africa,

a Thomas, I. L. et al. Outbreaks of Lassa fever at the
Vom Christian Hospital, Nigeria, 1974-75 and 1976. Paper
presented to the Joint Meeting of the American Society of
Tropical Medicine and Hygiene and the Royal Society of
Tropical Medicine and Hygiene, Philadelphia, November
1976.

of Marburg virus disease (8). There were two further
cases in this outbreak; but before the diagnoses were
established both patients were given 200 ml of LIS,
supplied by the London Hospital of Tropical Dis-
eases and the Center for Disease Control in Atlanta,
Georgia. The plasma was well tolerated and they
both recovered from Marburg virus disease, as it
was later proved to be.

FACTORS IN THE USE OF
LASSA IMMUNE SERUM

Antigenic properties of Lassa fever
Casals et al. (9) have demonstrated that comple-

ment fixing antibodies are detectable eight days
after onset of the disease and can persist for at
least six years. There is a gradual drop in titre so
that two to three years after the disease the titre is
one-quarter of its highest value.

Fluorescent antibodies, on the other hand, are
found to develop 7-10 days after the disease onset
and, according to Wulff & Lange (10), appear to
persist for several years. Serum from L. P., the first
known survivor, showed an FA titre of 1: 16 five
years after recovery.
Properties of Lassa immune serum
At present there is no satisfactory virus-neutraliz-

ing antibody test and so at present a complement
fixation antibody titre of 1 : 16 or greater is con-
sidered suitable for immune serum production. Serum
must be shown to be microbiologically sterile, par-
ticularly to Lassa virus and hepatitis B antigen.
The shelf life of LIS is unknown but probably,

like other immunoglobulins, it can be kept for several
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years. LIS should be stored at a temperature of not
higher than -25°C and preferably at -70°C.

Selection of donors
A major problem is the chance of transfusion of

LIS containing Lassa virus to a patient with disease
suspected on clinical grounds of being, but not yet
proven to be, Lassa fever. It has been shown that
viraemia can persist for 19 days but usually sub-
sides 14-15 days after the onset of the acute disease,
and that virus excretion by other routes, faecally or
through the urine, can persist for 32 days or
longer (11). A second problem is that the develop-
ment of antibodies in the convalescent patient's
serum might be delayed. Accordingly, it is recom-
mended that plasmapheresis should not be under-
taken earlier than three weeks after onset and prefer-
ably six or more weeks after onset of the acute
disease.

Selection ofpatients
LIS should be given as early as possible in the

disease, provided that it is certain that the patient
has Lassa fever; the immunofluorescent antibody
test is the best diagnostic method. Further, LIS
should not be given unless the patient has been
febrile for at least three days. Most people who die
of Lassa fever tend to do so around the twelfth
day of illness.

LIS is generally prepared in units of 250 ml and
one or two units should be rapidly administered
intravenously. A favourable response is to be ex-
pected within 8-12 hours. If high fever and other
symptoms persist, transfusion should be repeated
but probably not more than once.

DISCUSSION

It has been shown in this paper that of the seven
patients who have been given LIS, only four sur-
vived; it would thus appear that the administration
of the plasma is hazardous. No firm conclusions can
be drawn on the basis of such a small sample, but
certain facts emerge from examination of the three
fatal cases.

Case 2 (see Table 1) was given 150 ml on the
twelfth day of the disease followed by 80 ml the
next day. It is likely that she was given too little
too late, although White (4) has suggested that the
plasma may have precipitated renal failure.
Case 6 was given 600 ml of LIS nine days after

admission.a She had shown symptoms of the disease
a See footnote on page 436.

for " several " days prior to admission. Two days
before administration of the plasma she had devel-
oped " circulatory collapse " and her blood pressure
could not be recorded. She died the day following
plasma administration. Again it seems likely that
LIS was given too late.

Case 7, the third fatal case, presents an enigma
to proponents of the efficacy of LIS. She was given
two units 18 days after the onset of illness and did
not die for a further nine days. Following admin-
istration of the plasma, her fever was reduced but
she ultimately developed progressive kidney failure.
On the other hand, the response of each of the

four survivors was most dramatic and the adminis-
tration of LIS appeared to be both timely and
effective.

CONCLUSIONS

Until more detailed serotherapy trials or emer-
gency use of LIS have been undertaken, it cannot
be stated with any assurance that there is a definite
place for the use of LIS.

Until such an opinion can be definitely given, it is
recommended that governments, in cooperation with
appropriate health agencies:

(a) endeavour to locate individuals who have been
or are in West Africa and who have a history of
illness that could have been Lassa fever; these indi-
viduals should be screened serologically for the
presence of antibody to Lassa fever and, if the result is
positive, they should be invited to donate serum;

(b) consider stockpiling up to six units of LIS for
serotherapy, where the risks of administration are
considered to be commensurate with the severity of
the illness; this quantity should be sufficient to treat
any new cases that might be imported from endemic
areas and give sufficient time to collect further sup-
plies should secondary cases seem likely.

POSTSCRIPT

After this article was prepared, Keane & Gilles b
reported that from January 1973 to March 1976,
at Panguma Hospital, 18 of 156 patients received
LIS and that four of these people died. No further
information is given, but it should be noted that
of the 156 clinical cases the diagnosis was confirmed
serologically in 40 of 45 patients examined. However,
the mortality of only 22% following LIS adminis-
tration is regarded as an encouraging result.

b Keane, E. & Gilles, H.M. Lassa Fever in Panguma
Hospital Sierra Leone, 1973-6, British medical jourral, 1:
1399-1402 (1977).
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RtSUME

IMMUNSEIRUM CONTRE LA FIEVRE DE LASSA

Le virus de la fievre de Lassa a et identifie pour la
premiere fois en 1969. Depuis lors, on a note l'administra-
tion d'immunserum contre cette maladie (LIS) A sept
malades presentant une fievre de Lassa aigue. Quatre
ont repondu de facon spectaculaire A I'administration
d'une ou deux unites (250 ml par unite) de LIS, mais
trois malades sont morts A la suite de l'administration du
serum.
On a injecte du LIS A trois autres sujets: a) un malade

qui est ensuite decede - mais dans ce cas il a e ulte-
rieurement demontre que le donneur ne possedait pas
d'anticorps anti-fievre de Lassa; b) deux malades qu'on
pensait atteints de fievre de Lassa, mais qui en realite
souffraient de maladie A virus de Marburg - ces deux
personnes ont gueri.

Les proprietes antigeniques du virus de Lassa, sous
I'angle de la formation d'anticorps fixant le complement
et d'anticorps decelables par immunofluorescence, sont
examinees en vue de la preparation du LIS. Comme il
n'existe pas d'epreuve relative aux anticorps neutralisants,
on estime qu'un serum d'un titre de 1: 16 ou plus en
fixation du complement peut convenir. La duree de
conservation du LIS est probablement de plusieurs
annees, mais il doit etre stocke A -70°C.
En ce qui concerne le choix des donneurs, il importe

de verifier que le sujet n'excrete plus de virus et il faut,
de preference, effectuer la plasmapherese au moins six
semaines apres le debut de la maladie. Quant au malade,
il est egalement important de s'assurer qu'il est bien

atteint de flevre de Lassa et non d'une autre maladie
similaire. Le LIS doit etre administre par voie intravei-
neuse A raison d'une ou deux unites.
On presume qu'une des malades est morte parce

qu'elle avait recu une dose trop faible de serum, mais
d'autre part on a avance que le serum a precipite l'in-
suffisance renale. La deuxieme malade est peut-etre
morte, malgre l'injection de serum, du fait qu'elle dtait
en etat de collapsus circulatoire au moment de l'adminis-
tration. Le troisieme cas d'issue fatale s'est produit neuf
jours apres injection de LIS et aucune explication n'a pu
etre donnee.
On peut conclure qu'en attendant une plus ample

experience et d'autres essais cliniques de serotherapie,
rien ne garantit que le LIS peut etre utilise de maniere
efficace et sans danger; n6anmoins, il est recommande
que les sujets ayant des antecedents de fievre de Lassa
et dont le serum contient des anticorps A titre suffisant
soient identifies comme donneurs potentiels. Il est
recommande, en outre, que les gouvemements des pays
oui la maladie n'est pas endemique envisagent de stocker
jusqu'A 6 unites de LIS; quant au risque lie A l'utilisation
du serum, il doit etre evalue dans chaque cas et pese en
fonction de la gravite de la maladie.
Note
Apres la redaction du present article, Keane & Gilles

ont signale qu'entre janvier 1973 et mars 1976, A l'Hopital
Panguma, parmi 156 malades, 18 ont recu du LIS et
4 de ces derniers sont decedes.
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