
References

1. KALTER N: Children of divorce in an out-
patient psychiatric population. Am J Ortho-
psychiatry 47: 40, 1977

2. WALLERSTEIN JS, KELLY JB: The effects of
parental divorce. Experiences of the pre-
school child. J Am Acad Child Psychiatry
14: 600, 1975

3. KELLY JB, WALLERSTEIN JS: The effects of
parental divorce: experiences of the child in
early latency. Am / Orthopsychiatry 46: 20,
1976

4. WALLERsTEIN J, KELLY JB: The effects of
parental divorce: experiences of the child
in later latency. Ibid, p 256

5. Idem: The effects of parental divorce: the
adolescent experience in the child in his
family; children at psychiatric risk, in Inter-
national Yearbook br Child Psychiatry &
Allied Disciplines. Vol. 1. Child & his Fain-

ily, ANTHONY El, KOUPERNIK C (eds), New
York, Wiley, 1970

6. WESTMAN IC: The psychiatrist and child
custody contests. Am J Psychiatry 127: 1687,
1971

7. ROTHSCHILD CJ: Guidelines for the psychia-
trist's involvement in child custody and ac-
cess matters. Br Columbia Med J 18: 389,
1976

8. STEINBERG DM (ed): Re Squire, in Reports
of Family Law, vol 16, Toronto, Carswell,
1975, p 266

9. GOLDSTEIN 3, FIwuD A, SOLNIT A: Beyond
the Best Interests of the Child, New York,
Macmillan, 1973, p 49 ff

10. CAPLAN G: The Theory and Practice of
Mental Health Consultation, New York,
Basic, 1970, p 3 ff

11. BENEDEK EP, BENEDEK RS: New child cus-
tody laws: making them do what they say.
Am J Orthopsychiatry 42: 825, 1972

12. BAZELON DL: The perils of wizardry. Am I
Psychiatry 131: 1317. 1974

Lassa, Marburg and Ebola:
newly described African fevers
As a result of rapid travel by jet, people
can arrive in North America from any
part of the world within the incubation
period of any infectious disease. While
malaria is the most common cause of
fever in Africa, there are other newly
described fevers that are more conta-
gious and more lethal. Lassa fever is
one of them.
Most Canadians had never heard of

Lassa fever until August 1976, when
the news media described in detail a
presumed case in a woman hospitalized
in metropolitan Toronto.1 The woman
had never visited Africa; she was re-
ti.irning to Canada after a visit to
Europe when she became ill. About the
same time a case of Lassa fever was
diagnosed in London. The woman from
Toronto had had no contact with this
individual or any other sick person.
However, because her fever and pneu-
monia did not respond to treatment
with antibiotics and because none of
the investigations proved diagnostic, a
serum sample was sent to the Center
for Disease Control in Atlanta, Georgia.
The indirect fluorescent test for anti-
body to Lassa virus was positive; there-
fore the woman was presumed to have
Lassa fever. The hospital was closed
temporarily and all contacts were
traced and kept under surveillance. Al-
though local, provincial and federal
health officials worked hard and co-
operated closely on this case, subse-
quent detailed viral studies failed to
isolate the Lassa virus and the diag-
nosis was never confirmed. As a result,
a procedure has been developed for
the isolation of the patient and the sur-
veillance of the contacts.
On at least two previous occasions

Canadian volunteer workers in rural
Africa had been sick with suspected
Lassa fever. The decision as to whether
to bring the patient home is a difficult
one. Because treatment is only support-

ive and rural African hospitals do not
have sophisticated life-supporting facil-
ities it seems humane to bring the
patient home to a well equipped hos-
pital. However, by having a patient with
a highly contagious condition in Canada
the whole population is exposed to a
dangerous disease for which there is no
preventive vaccine or treatment. On
balance it appears wise to transport the
sick person in a specially equipped
military aircraft to a specially equipped
isolation facility at home. Health and
Welfare Canada has installed such an
isolation unit at the National Defence
Medical Centre in Ottawa for patients
with dangerous contagious diseases.

Because several thousand Canadians
are working in various parts of West
Africa at any one time, many Canadian
physicians will be called upon to treat
febrile patients returning from Africa.
It is therefore useful to review the new-
ly identified viral fevers that are gener-
ally endemic only in Africa.

In 1969 three missionary nurses con-
tracted a fever that did not respond
to treatment with antimalarial agents
and antibiotics. They had contracted
the disease while nursing febrile pa-
tients in Jos, Nigeria. Two of the nurses
died and one recovered after a long
illness.2 A virus isolated from the
nurses was demonstrated to be a new
member of the arenaviruses, of which
the lymphocytic choriomeningitis
(LCM) virus is the prototype. The
arenaviruses are ribonucleic acid viruses
and include 10 morphologically similar
and serologically related viruses. Four
of the arenaviruses are known to cause
human disease: LCM, aseptic menin-
gitis; Juno, Argentinian hemorrhagic
fever; Machupo, Bolivian hemorrhagic
fever; and Lassa, Lassa fever.3

Lassa fever is probably not a new
disease. Only modern virologic techni-
ques have made the isolation of this
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virus possible, but it may be that
previous cases of unexplained fever
epidemics have been of Lassa fever.4
Having acquired the virus from rodents,
humans spread it by means of blood,
secretions and body fluids; hospital per-
sonnel have the highest risk of acquiring
the infection.
The clinical features of Lassa fever

are fever, pharyngitis, abdominal symp-
toms and, in half the cases, lymphade-
nopathy, leukopenia and albuminuria.
These clinical features are not specific
enough to be diagnostic, so a presump-
tive diagnosis can be made only when
there is a history of travel in rural
Africa and contact with febrile patients,
and when other causes of fever have
been excluded. Definitive diagnosis de-
pends on isolation of the virus from
blood, urine or other body fluids.5
The demonstration of complement-

fixing antibodies to Lassa virus antigen
is almost certainly diagnostic of Lassa
fever. This is especially true when there
is a conversion from negative to posi-
tive in a paired serum sample. The com-
plement-fixation test, however, is not
sensitive enough and may become posi-
tive only when the infection is at an
advanced stage. The indirect fluorescent
antibody test may be more sensitive and
may detect antibodies earlier in the
course of infection.6 Increased sensi-
tivity, however, may be accompanied by
increased nonspecificity, and antibodies
to other arenaviruses, such as the LCM
virus, may crossreact with Lassa viral
antigen.

In earlier outbreaks the mortality of
Lassa fever was reported to be ap-
proximately 50% ,. a figure that subse-
quently has been reduced. Serologic sur-
veys have shown that there are many
subclinical and clinically benign infec-
tions, and that Lassa fever is more
widespread than has previously been
reported.8'9 In the Sierra Leone out-
break it was estimated that only 1 of 30
patients with infections needed hospital-
ization, and that the mortality in in-
fected persons was less than 1 in .
In the most recently published case of
Lassa fever imported to the United
States the patient had a very mild ill-
ness. In none of the 552 contacts kept
under surveillance did the illness de-
velop. A serologic survey of the per-
sons at high risk showed no evidence
of infection." Hence it can be assumed
that Lassa fever is not as lethal and
contagious as originally thought. In-
fections acquired in the laboratory ap-
pear to be more virulent. In the United
States two persons acquired infection
in a laboratory, one of whom died.'2
The principal reservoir of Lassa virus

is rodents, particularly the species
Masromys natalensis." This multimam-
mate mouse, the most common and

most widespread rodent in Africa south
of the Sahara Desert, is an ideal car-
rier of animal diseases to humans be-
cause of its preference for living near
human habitations and its exceptionally
high propagation rate.'4 This rodent is
also an important link in the plague
cycle in southern Africa. Lassa virus
has been isolated from other rodents,
such as Rattus rattus and Mus minu-
toides."

In 1967 three simultaneous outbreaks
of a severe febrile illness occurred in
laboratory workers in Marburg, West
Germany, and Belgrade, Yugoslavia.
There were 25 primary and 6 secondary
cases of infection. The primary in-
fections were all acquired by contact
with a consignment of green velvet
monkeys from Uganda. The etiologic
agent was found to be a virus, previ-
ously unknown, that has been named
Marburg virus.'5 Subsequent intensive
investigations did not reveal the mon-
keys to be a reservoir of this virus; the
reservoir remains unknown.

In late 1976 there was an outbreak
of a severe febrile illness with a high
mortality in southern Sudan and north-
ern Zaire. It was estimated that in this
outbreak there were more than 600
cases and more than 450 deaths. A
World Health Organization interna-
tional commission operating in the en-
demic areas sent specimens to high sec-
urity laboratories in England, Belgium
and the Center for Disease Control in
Atlanta. The virus isolated by all these
laboratories was morphologically sim-
ilar but serologically distinct from
Marburg virus. The name Ebola (Ebola
is a small river in Zaire) was given to
this virus.'6'8

Clinically patients with Ebola virus
infections have a high fever, sore throat,
muscular pain, vomiting and diarrhea.
Some patients have a skin rash and, in
severe cases, hemorrhagic tendencies.
The infection is transmitted by direct
contact with sick patients and partic-
ularly their body fluids. Health work-
ers are at the highest risk. At Maridi
Hospital, Sudan, in late 1976, 76 hos-
pital staff became ill with this disease
and 41 died. Ebola virus infection is
currently believed to be highly conta-
gious and lethal. It is, from preliminary
reports, more virulent than Lassa fever.
To date no reservoir or vector for Ebola
virus has been found, but it is generally
accepted that monkeys are not the re-
servoir.

There is no specific treatment for
Lassa, Marburg or Ebola fever. Plasma
from patients who have recovered from
Lassa fever has been used with some
success in Lassa patients. Interferon
given to a patient with Ebola virus
infection acquired in the laboratory may
have helped in the patient's recovery.
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Hyperimmune plasma is in limited
supply and should be given only to pa-
tents proven to have the disease and
patients who are critically ill and sus-
pected of having the disease. There is
no vaccine for these viral infections.

Experience has shown that malaria
is the most common cause of fever in
patients who have recently been in
Africa. The other common causes, in
decreasing likelihood, are respiratory
infection, preicteric hepatitis, infective
enteritis (caused by Salmonella or Shi-
gella) and invasive amebiasis.10 Physi-
cians must now consider these newly
described viral infections in their dif-
ferential diagnosis. It is suggested that
all febrile patients who have been in
West or Central Africa in the preceding
2 to 3 weeks be considered to have po-
tential Lassa or Ebola fever. Blood
smears should be done immediately,
and if they are negative for malaria the
patient should be isolated in a single
room until the probable diagnosis is
more certain. Leukopenia (leukocyte
count of less than 4.0 x 109/L) in a
febrile patient from West Africa should
suggest typhoid or Lassa fever. In either
instance the patient should be isolated.
If the patient is likely to have Lassa
fever it is important to remember that
health workers such as physicians,
nurses and laboratory technologists in
rural West Africa are at the highest
risk. A business man or tourist in a
large city in Africa who has no contact
with sick people is unlikely to have
Lassa or Ebola virus infection.

There are, in large Canadian cities,
an increasing number of physicians
knowledgeable in importation medicine;
family physicians and physicians in the
emergency rooms of hospitals should
not hesitate to seek advice from them.
If the diagnosis of Lassa or Ebola fever
is considered likely the hospital micro-
biologist and district public health of-
ficer should be notified immediately.
They should then arrange for specimens
to be sent to a specialized laboratory
for serologic tests and viral isolation.
At this time consultation should begin
with provincial and federal health
authorities (such as the Laboratory
Centre for Disease Control, health pro-
tection branch, Health and Welfare
Canada) concerning more strict isola-
tion of the patient, such as transfer to
the isolation unit at the National De-
fence Medical Centre in Ottawa, and
surveillance of contacts. At present the
definitive diagnosis of Lassa or Ebola
viral infection is difficult to make be-
cause we do not have a maximum sec-
urity laboratory. It is hoped that such a
facility will be established so that we
do not waste valuable time in sending
samples to the Center for Disease Con-
trol in Atlanta. In the meantime, in-

activated viral antigen should be made
available to large hospitals for rapid
serologic diagnosis.

In addition to the improvement of
diagnostic ability, the development of
a body of physicians knowledgeable in
such exotic diseases and the provision
for isolation facilities, plans should be
made for the collection and storage of
plasma from convalescing patients. The
latter should be done with the coopera-
tion of an international agency such as
the World Health Organization because
it will continue to coordinate efforts in
controlling future outbreaks of Lassa,
Marburg and Ebola fever. The most
urgent need, however, is for the de-
velopment of effective vaccines.21 It is
hoped that national, international and
private charitable agencies will en-
courage and support scientists to work
towards this end.

S.K.K. SEAH, MD
Department of medicine

Montreal General Hospital
Montreal, PQ
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