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Induced malaria, transimitted accidentally by blood transfusion, has been known
since 1011 and has been reported frequently in medical literature. This subject has

drawn recently an increased attention in view of its importance for malaria eradicatiom.

Most of the authors agree on the methods for prevention of accidentally induced
malaria and on the difficulties involved in tracing and investigating thekblood
Jonors.  Thus, Atienza (1955), reported from the Philippines, that between 1948-1954,
8% 373 bottles of blood were transfused into 53 138 patients of whom 38 éeveloped
malaria and of these, 21 were confirmed as . vivax infections. The Incubation perind
varied between 6-28 days. The hlood had heen kept before transfusion for an average
of five days at 4-600. Tpe author points out that most of the donorsAgave no
history of malaria, or previnus malaria infection, apart from a few who admitted
attacks 20-25 years ago. Similarly Black (19%0). renorted four cases of induced
malaria following blood transfusion in Australia from 217 948 bottles of blood used.
Of these four cases, two were caused by P. vivax with incubation periéds of seven and
nine days, one by P. falciparum after seven days and one by P. nalariae with an
incubation period of 43 days. Tigano et al. (1551), studying the problem of induced
malaria, described two infections caused by P, malariae with an estimated incubation
period of two weeks, the donors having had attacks of malaria lo and 19 years before

donating the blood.
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Studying the morphological changes of plasmodia in blood stored at 4.5%¢,
Morccs (1961) found that the late trophozoites and gametocytes were mostly affected,
fewer changes being observed on the ring stages and schizonts. The author pointed
out that the maximum period of persistence of the different stages of P. vivax and

P. malariae in the stored blood could he accepted as 12 days.

Regarding the methods of prevention of malaria transmission through blood
transfusion, Carrescia (1960) pointed out that when infected donors, used in malaria
therapy of patients suffering from ggneral paralysis, were given 1 g of chloroquine
24 hours before bleeding, they havzyééén able to produce malaria attacks in two-~thirds
of the patients. Out of nine patients given such blood, four developed infections
with P, vivax, one each with P. falciparum and g;_ggiggigg, and three patients were

not infected. Thus even 1 g of chloroquine given 24 hours before hleeding would

not prevent malaria induced by blood transrusion.

As the world-wide malaria eradication programme progresses, induced malaria
following blood transfusion is becoming more importa:zt. Although, generally speaking,
the epidemiological importance of irduced malaria should not be over-emphasized, the
occurrence of it in a given area shows the persistence of an unrecognized parasite
reservoir. Furthermore, in the countries in which the system of blood donation is
on a voluntary basis involving a large proportion of the population, induced malaria
cases may even serve as an index of persisting parasite reservoirs, during the con-

solidation or maintenance phase of the malaris eradicoticn programme.

Induced malaria cases by accidental blood transfusion in Yugoslavia

Widespread cdntrol of malaria in Yugoslavia started actually in 1947 covering a
population of some 5 200 000 exposed to the risk of infection, This programme was
converted to eradication in 1959, protecting 2 240 00C inhabitants: it was successfull)
persued and by 31 December 1962 all areas were under consolidation phase. During
these four years, more than 40 induced cases were notified to the National Malaria

Eradication Service, of which only 36 were fully investigated and will be discussed.

In Table 1, cases are classified according to the species of parasite, 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.
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It will be observed from Table 1 that the average duration of the incubation
period appears to be a prolonged one. 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 for one induced case.. It should be pointed out that careful and
repeated investigation of all donors involved in induced cases of malaria had been

made and had failed. to detect a parasitaemia in their blood.

The epidemiologi¢a1 importance of the asymptomatic parasite carriers with such
a low density of barasites in their blood, particularly when P. malariae is involved,
is illustrated by the observation that between 1959-1962, only six late relapses of
P. malariae were detected, but none of them had had any epidemioiogical relation
either with donors or with recipients iﬁvol?ed in induced cases of malaria.
Similar observations were also made for induced cases caused by P. vivax and their
lack of relation epidémiologically to late P. vivax relapses. Where. the area is
under total coverage by re51dual 1nsectlcides, the epldemlologlcal importance of such
asymptomatic parasitaemlas is eliminated as. the vector control subsequent to the use
of insecticides p%eéegts secondary or 1ntroduced cases occurrlngf . However, it
should not be forgottén that induced cases discussed in this ﬁapér océurred not only
in areas under the attack phase, but also in those areas 1n consolidation or

maintenance phase$. o SRR

As may be seén féom fable i, there'appéars to be no direct relation between the
speclies of parasite and the duration ofginégbatioﬁ, hor between the number of blood
transfusions and ?he duration of incubaiion. Presenting these data according to the
age-groups, it wiil bé observed that clinical symptoms develop more rapidly in the
younger age-groups than in adulté.' ThlS is shown in Table 2 below.

Insufficient information is avallable t0 discuss the 1mmunologica1 aspects of
the earlier develgpment of the cllnlcal attack in the younger age-groups compared with

adults but there 1is most probably some non-specific tolerance by the adult group.

It has already been mentioned that the number of blood transfusions does not
seem to influence, either the development or the duration of the incubation period.
Evidence is also available on tﬁe size_bf iﬁoculum and its apparent 1?ck of influence

on the period before developmenﬁ_of the clinical atiack.
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TABLE 2. AGE-GROUP>DISTRIBUTICN OF CASES
OF INDUCED MATARTA BY TRANSFUSION- .
Age- incubation period in days
group =

(years) | 1-10 | 11-20 21-30 %1-4%0 43 -50 51-60 | 61-70 71-80 | 81-90
0-1 3P.m. |2 P.m.| 2 P.m. - ~ - - - -
1-4 1 P.m. - - - - - 1 P.m. - -
5-15 - 1 P.m. {1 P.m. - - - 1 P.v. - -
Adults - 1 Pu. |3 3 6 1 P.m. |6 - 1 P.v.

(2 P.n. (2 P.v. (3 P.m. (% P.m.

1 Pwv.)| 1Pm)| 3P.wv.) 2 P.v.)

The qmount of blocod giyen at one time to adults generally

in most"ﬁf'%he cases beiﬁg 3C0O ml.

However, one of the cases

received a single transfusion of 600 ml., and in this case, .the

P. vivax developed within 24 days.

As several otherubézients

ranged between 250-350 ml,
discussed in this paper
clinical attack due to

developed clinical

attacks within a shorter period although given only 506;m1'of-blood, the size of

inoculum can not ke considered to have much influence on the duration of the incubation

period.

Amongst cas

es discussed, there is a group of induced cases of particular interest.

Thess are five infants aged between three and five months who, on 2% January 1961 were

given 80 cc of blood each, from one single bottle,

from an area which had been malarious many years ago.

The donor was a woman, who came

The woman denied any history of

malaria, nevertheless all five children developed clinicai attacks of malaria.

OQut of

the five, three of the children develoned clinical symptoms after seven days, one

after 15 and one after 2% days.

In addition to the %3 cases shown in Tables 1 and 2, there were three others,

which did not lend themselves to easy classification within the tables.

One P. malariae infection in a child of four years who recelved 13 blood trans-

fusions and in whom the incubation period could be estimated as between 37-86 days.
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One P. malariae infection in an adult male, 38 years of 2ge who received eight

blood transfusions and in whom the incubation was between 18-46 days.

One P. vivax infection in an adult male, 64 years of age, who received six blood

transfusions and in whom the incubation could be estimated as between 33-59 days.

ACKNOWLEDGEMENT

The writer is very much indebted to all chiefs of zones, sub-zones and sectors of
the Malaria Eradication Service of Yugoslavia for the pertinent epidemiological
investigations and follow-up made by them and for submitting the data on induced cases

of malaria.
REFERENCES

Atienza, R. Y. (1955) J. Philipp.med. Ass, 31, 266 (Abstract from: Trop. Dis Bull.
1956, 53, 278)

Black, R. H. (1960) Med. J. Aust. 2, 446

Carrescia, P. M. (1960) Riv. Malar. 39, 209
Morcos, W. M. (1961) Riv. Malar. 40, 41

Tigano, F., La Rosa, F. & Cannarella, F. (1961) Arch. ital. Sci. med. trop. 42, 299




The purpose of the WHO/Mal series of documents is threefold:

(a) to acquaint WHO staff, national institutes and individual research
or public health workers with the changing trends of malaria research and
the progress of malaria eradication by means of summaries of some relevant

problems;

-~

(b) to distribute to the groups mentioned above those field reports and
other communications which are of particular interest but which would not

normally be printed in any WHO publications;

(¢) to make available to interested readers some papers which will eventually
appear In print but which, on account of their immediate interest or

importance, deserve to be known without undue delay.

It should be noted that the summaries of unpublished work often represent
preliminary reports of investigations and therefore such findings are subject to

possible revision at a later date.

The issue of a paper in this series does not therefore constitute formal
publication and a paper so issued may, with the agreement of the author and WHO, be

published in a WHO periodical or elsewhere.

Authors alone are responsible for views expressed in signed articles. The
mention of manufacturing companies or of their proprietary products does not imply

that they are recommended or endorsed by the World Health Organization.



