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Transmission of Malaria by Blood Transfusion: An Epidemiological Study
in the USSR *

by N. N. DUHANNA, Head of the Section ofMalaria Prophylaxis, and T. A. 2UKOVA, Senior Member of the
Scientific Staff, Section of Malaria Prophylaxis, E. I. Marcinovskij Institute of Medical Parasitology and
Tropical Medicine, Moscow, USSR

In the Soviet Union, as in a number of other
countries, the occurrence of cases of quartan malaria
following blood transfusion or haemotherapy has
been reported. An epidemiological study of such
cases was begun in 1960, but recently, from the end
of 1962, the scope of the investigations has been
extended through special observations of donors
and recipients. At the end of 1963, a study was
carried out of a former focus of quartan malaria
in the Azerbaijdzan SSR, where six children con-
tracted the disease after being given maternal blood
for prophylaxis of measles. In 1964 a team from
the Institute of Medical Parasitology and Tropical
Medicine under the leadership of T. A. 2ukova was
sent to investigate the focus.
The investigations were concentrated on de-

termining the epidemiological importance of malaria
cases following transfusion. In addition, the con-
ditions under which the recipients became infected
with malaria and the duration of the accidentally
transmitted malaria infection were studied. Attempts
were made to detect parasite carriers among donors
suspected of being sources of the infection: (a) by
the usual methods of examining blood for malaria;
(b) by protracted thick-drop examinations; (c) by
the isodiagnosis method.

Special cards, modelled on a WHO record card,
were filled up for persons who contracted malaria
after blood transfusion and for donors suspected
of being sources of infection. These persons were
kept under regular observation for at least a year.
The epidemiological situation in the focus was
carefully studied so that it could be scientifically
determined in regard to whether it was possible or
not for the malaria to have been transmitted through
mosquitos.

* This investigation received financial support from the
World Health Organization.

General features of cases ofpost-transfusion malaria
and some aspects of its transmission

During the period 1958-64 information was
collected on 47 patients who contracted malaria
following blood transfusion and haemotherapy
(see the table). Of these 47 persons, 42 had been
given blood and five plasma. Thirty-nine of the
patients were children (aged from three months to
12 years) and eight were adults. Twenty children
had been given blood from their parents (2-10 ml
once to four times intramuscularly) as a method of
therapy. The parents had not been previously
examined for malaria. In two cases infection oc-
curred when plasma was given to three children
from one ampoule. Of these three children the first
was apparently already infected with malaria, and
since the correct methods of blood transfusion were
not strictly observed (only the needles were changed
after each injection), he might have been the source
of infection for the other two children.a In 39 cases
Plasmodium malariae was found, four of those cases
being in adults. P. vivax was found in seven cases,
of which three were in adults, and there was one case
of P. fakiparum in an adult.
The period during which the blood had been

stored before transfusion was established in 14 cases.
Infection occurred after blood had been kept for one
to two days in five cases, for three to six days in five
other cases and for seven to 10 days in four cases,
while in three further cases infection followed intra-
venous administration of 100 ml of plasma that had
been stored for three days. Lupascu et al.b found
cases of infection even when blood had been stored
for 12 days.

a Vostokova, K. K. & Andreeva, M. I. (1964) Med.
Parazit. (Mosk.), 33, No. 6, pp. 724-726.

b Lupascu, G. L. et al. (1963) Arch. roum. Path. exp.
Microbiol., 22, 333.
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DATA ON CASES OF MALARIA FOLLOWING BLOOD TRANSFUSION OR HAEMOTHERAPY
IN THE USSR, 1958-64

Total number Cases following: Parasite species found
Year blood transfusiong Blood Haemo

or haemotherapy transfusion therap; P. malariae P. vivax P. falciparum

1958 4 3 1 a 4 -

1959 2 2 - - 2-

1960 8 8 - 6 2 _

1961 7 3 4 6 -

1962 4 1 3 3 1 _

1963 13 5 8 12 1 -

1964 9 3 6b 8 1

Total 47 [ 25 22 39 [ 7 1

a Given a blood transfusion from four donors.
b One patient received blood from eight donors.

In the recipients, the disease manifested itself
within a period of 10 days to two months after the
blood transfusion or haemotherapy. In most cases,
after some irregular fever, typical quartan attacks
occurred every three days.

Patients were treated with bigumal (= proguanil)
and quinocide. No relapses occurred.

Cases following blood transfusion were recorded
in 28 centres of population in various areas of the
USSR (11 in the central zone and 17 in the south).
In 18 of these centres natural transmission of
quartan malaria had ceased 10-15 years before.
In 10 centres, the cases were connected with donors
who had entered the district from a locality in which
there had been foci of quartan malaria in the
past.c

In not a single instance did the occurrence of
cases of infection with malaria following blood
transfusion lead to the re-establishment of malarious
foci. Cases of transfusion malaria were recorded
in any month of the year. Seventeen of them
occurred during the malaria-transmission season;
11 of these occurred in rural localities where there
were a considerable number of Anopheles mosquitos:
six in the Kuba Rayon of the AzerbaiUdian SSR
(see below), three in the Moldavian SSR, one in
Tambov Oblast and one in the Ecmiadzin Rayon

c Hovanskaja, A. I. (1963) [Quartan malaria in the USSR
in the period 1923-1948]. In: Beklemi§ev, V. N. & Rasina,
M. G., ed., [Problems ofmedicalparasitology], Moscow, p. 112.

of the Armenian SSR. However, no case of indige-
nous malaria was reported.

It may be observed that, in these places, cases of
post-transfusion malaria were recorded more than
once during the years under review. They occurred
in Kisinev in 1958, 1960, 1962 and 1964.d. e Three
cases were reported from the Ecmiadzin Rayon of
the Armenian SSR (in 1962 and 1964), and in Baku
there were also three cases. In places on the Volga,
in the northern Caucasus and in Central Asia, where
in the 'thirties there were serious foci of quartan
malaria, no transmission of quartan malaria from
donors occurred, since apparently people who were
ill during those years are not blood donors any
more. The donors who were suspected of being
sources of infection generally reported illness with
malaria 10-20 years before, but they were unable to
indicate the form of malaria.f, u In six cases the
donors and parents of children who had given blood
denied that they had ever had malaria in the past.
This denial is unreliable, since, according to malaria
morbidity statistics, in all the places where the
donors had lived during their childhood malaria
had been extremely widespread in former years.

d Simhovic, E. I. (1959) Med. Parazit. (Mosk.), 28,
No. 5, pp. 534-536.

6 Grinberg, A. I. (1961) Med. Parazit. (Mosk.), 30,
No. 5, pp. 580-581.

f Kurdina, A. A. (1962) Med. Parazit. (Mosk.), 31,
No. 3, pp. 333-335.

g Gricaj, M. K. (1964) Med. Parazit. (Mosk.), 33,
No. 3, pp. 319-322.
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Observations of donors suspected of being sources
of infection

Special observations of donors were carried out
in 1963-64 in Kisinev and Baku. In Kisinev in
three years 22 714 donors were examined-with
negative results. The duration of blood examination
was three to five minutes as usual. In addition, a
group of 23 donors, among whom sources of
infection might have been present, were regularly
examined 22-26 times beginning in April 1963.
Each blood slide was examined for 30 minutes by
an experienced laboratory worker, but in not a
single case were malaria parasites found. Blood
from three donors who were possible sources of the
infection of a 9-year-old child in 1964 was adminis-
tered to five psychiatric patients who needed malario-
therapy, but they did not contract malaria.

In Baku, according to the figures from the blood
transfusion centre, the blood of 20133 donors was
examined over three years, with negative results.
Among all the donors, including parents, suspected

of being the source of infection, it was possible in
only two cases to detect P. malariae in the blood
after repeated examinations. One case was described
by Kurdina f in Leningrad and the second by
Tiburskaja et al.h in Azerbaijdzan (see below). In
both cases the parasites were detected only as a
result of repeated and lengthy examinations of blood
preparations. The donors and parents subjected
to special observation were healthy at the time when
the blood was taken for transfusion or haemo-
therapy, and continued to be healthy during the
whole period of observation. They made no com-
plaints of illness. It was only in the case described
by Kurdina that malaria parasites were found in a
mother who infected her child; they were observed
during a slight illness seven months after the child
had contracted malaria. In the other donor, of the
Kuba Rayon of the Azerbaijdzan SSR, malaria
parasites were discovered 11 1/2 months after her
children had contracted the disease. Isodiagnosis
of the mother's blood gave positive results.h

Study of a focus of quartan malaria in the Kuba
Rayon of the Azerbaijdian SSR
In 1963, in the villages of Sabatljar and Dara-cici

in the Kuba Rayon of the Azerbaijdzan SSR, six
cases of quartan malaria were found in children

h Tiburskaja, N. A. et al. (1965)1 Med. Parazit. (Mosk.),
34, No. 1, pp. 81-83.

who had been given maternal blood to protect them
against measles.' In this rayon the last indigenous,
local cases of quartan malaria had been recorded
in 1954 (34 cases) and 1956 (one case).
With a view to discovering whether malaria had

been transmitted from the sick children given haemo-
therapy and also to determine whether there were
any parasite carriers in these villages, careful
investigations were organized. In 1963 and 1964
Anopheles inaculipennis maculipennis mosquitos were
found.", J
Four groups of persons who were possible carriers

of infection were kept under observation in the foci
and had blood samples taken every month. They
were:

(a) four persons who had suffered from quartan
malaria 10-15 years before;

(b) 270 children who had been given maternal
blood with a view to measles prevention in 1963;

(c) six children who had contracted quartan
malaria after the prophylactic injection of blood to
protect them from measles;

(d) the four donors (mothers) from whom the
recipient children had become infected with malaria.

In all groups the following procedure was followed:
(a) monthly blood slides for malaria, each prepa-

ration being carefully examined for at least 30
minutes;

(b) a visit once a week, the persons being ques-
tioned on their state of health; at the least sign of
indisposition a further examination of the blood
was made for malaria and temperatures were taken
for the following 10 days.

After cases of quartan malaria had been detected
in 1963 the population was examined for malaria;
4676 blood preparations were examined, over 2000
of them by laboratory workers of the Institute of
Medical Parasitology and Tropical Medicine. In
not a single preparation were malaria parasites
found.

In 1964 blood samples were taken from all
feverish patients (mostly suffering from mild
respiratory conditions) in the village of Sabatljar,
totalling 50 persons in all, but no parasites were
found. These observations are being continued.

* *
*

iD£afarov, A. A. (1964) Med. Parazit. (Mosk.), 33,
No. 3, pp. 317-319.

J G. A. Bagirov-personal communication.
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The work was carried out in Kisinev in co-operation
with Dr E. I. Simhovi6 and Dr A. E. Grinberg of the
Sanitary and Epidemiological Centre, and in Azerbaijdzan
with members of the staff of the Azerbaijdzan (S. M.
Kirov) Institute of Medical Parasitology and Tropical
Medicine (Director, T. A. Tagi-Zade, a senior member
of the scientific staff, M. G. Bagramjan, and a laboratory
assistant, B. P. Movla-Zade) and with the head of the
medical district in the village of Sabatljar in the Kuba

Rayon of the Azerbaijdzan SSR, Dr S. I. ll'jasov.
Observations of donors in the focus and the carrying out
of the isodiagnostic tests were done in conjunction with
N. A. Tiburskaja and 0. S. Vrublevskaja of the Institute
of Medical Parasitology and Tropical Medicine, and
V. P. Zabezanskij of the Central Institute for the Further
Training of Physicians. Advice on the work was given
by Professor P. G. Sergiev and Professor S. D.
Moskovskij.

Induced Malaria in Yugoslavia Transmitted Accidentally
by Blood Transfusion

by T. LEPFA, WHO Regional Malaria Epidemiologist, WHO Regional Office
for the Eastern Mediterranean, Alexandria, Egypt, UAR a

As programmes for the world-wide eradication of
malaria progress, the problem of induced malaria
following blood transfusion is becoming increasingly
important. Although, generally speaking, the
epidemiological importance of induced malaria
should not be overemphasized, the occurrence of
such malaria in a given area indicates that an un-
recognized parasite reservoir persists there. Indeed,
in countries in which blood donors are voluntary
and represent a large proportion of the population,
induced malaria cases may even serve as an index
of the persisting parasite reservoirs during the con-
solidation or maintenance phase of a malaria
eradication programme.
Widespread control of malaria in Yugoslavia was

started in 1947, covering a population of some
5 200 000 exposed to the risk of infection. This
control programme was converted to an eradication
programme in 1959, protecting 2 240 000 inhabitants.
It was successfully pursued and by 31 December 1962
all areas were in the consolidation phase. During
those four years, more than 40 induced cases were
notified to the National Malaria Eradication
Service. Only 36 of those were fully investigated;
they are the basis of this discussion.

In Table 1, cases are classified according to the
species of parasite, the number of blood transfusions
received and the incubation period (estimated from
the date of receiving the suspect blood to the date
of appearance of clinical symptoms).

a Formerly, Director, Malaria Eradication Service,
Yugoslavia.

It will be observed from Table 1 that the average
duration of the incubation period appears to be long.
This is doubtless due to the low density of parasites
in the blood of donors. This low density causes
considerable difficulties in the detection of infected
donors, particularly when, as frequently happens,
several donors are involved in one induced case.
It should be pointed out that careful and repeated
investigation was made of all donors involved in
induced cases of malaria and failed to reveal para-
sitaemia in them.
The epidemiological importance of the asympto-

matic parasite carriers with such a low density of
parasites in their blood, particularly when Plasmo-
dium malariae is involved, is illustrated by the
observation that between 1959 and 1962 only six late
relapses of P. malariae infection were detected, but
none of them in persons who had had any epidemio-
logical relation either with donors or with reci-
pients involved in induced cases of malaria. Similar
investigations made in connexion with cases of
induced P. vivax malaria also failed to show that
they had any epidemiological relation to late P. vivax
relapses. Where an area is under total coverage by
residual insecticides, the epidemiological importance
of such asymptomatic parasitaemias is eliminated,
as the vector control subsequent to the use of in-
secticides prevents the occurrence of secondary or
introduced cases. However, it should not be for-
gotten that the induced cases discussed in this note
occurred not only in areas in the attack phase, but
also in areas in the consolidation or maintenance
phase.
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