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Use of drugs for malaria control
in tropical Africa R. KoUZNETSOVI

At present, in countries of tropical Africa, chemotherapy is the main and often
the only operationally, administratively, and financially feasible method of malaria
control. This applies particularly in rural areas. This article reviews experience with
chemotherapy in Africa since the late 1940s with mepacrine, proguanil,
pyrimethamine, chloroquine, amodiaquine, and sulfones and sulfonamides in
combination with dihydrofolate reductase inhibitors. Chloroquine has proved to be
the most effective compound and it is the drug of choice as long as malarialparasites
remain susceptible to it. Because of reports from East Africa of strains of
Plasmodium falciparum resistant to 4-aminoquinolines, it is essential that national
and regional policies be developed for the rational use of antimalarials.

In most of the countries, the scope of activities is still limited to the
administration of antimalarial drugs to sick persons through a limited network of
health institutions. In some countries, however, attempts have been made to extend
the coverage ofdrug administration by involving voluntary collaborators or through
the provision of suppressive treatment to vulnerable groups of the population (such
as infants, young children, pregnant women, nursing mothers, and schoolchildren)
but the efficacy of such methods depends on the degree of involvement of voluntary
collaborators, primary health workers, and communities.

During the last 20 years, technical and financial constraints have considerably
reduced the use of residual insecticides for the control of malaria in tropical Africa.
Consequently, the use of drugs for chemoprophylaxis and treatment has been of
particular importance.

However, the limitations of existing drugs, their selective action, and the diversity of
epidemiological and socioeconomic conditions in which they are administered make it
impossible to adopt a universal strategy regarding drug administration. Each proposed
programme of chemotherapy must be developed for the specific conditions obtaining and
strictly in relation to realistic health targets that can be attained and maintained and to
the availability of resources.

Since the time when quinine was first used in Africa, considerable experience has
been acquired regarding the use of antimalarial drugs for the protection and treatment of
semi-immune African populations. The purpose of this paper is to review this experience,
to identify the existing problems, and to outline possible solutions.

CHEMOTHERAPY AND CHEMOPROPHYLAXIS

In tropical Africa, quinine was apparently first introduced by the Portuguese in the
17th century when Cardinal di Lugo instructed the Jesuits to use cinchona bark in their
mission hospitals. On the other hand, it was only towards the end of the 19th century that
British, French, and German physicians, members of missionary, exploratory, and
military expeditions to Africa, finally recognized the antimalaria properties of quinine.

* A French version of this article will be published in a later issue of the Bulletin.
1 Medical Officer, Malaria Action Programme, World Health Organization, 1211 Geneva 27, Switzerland.
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Although the efficacy of single-dose treatment with this drug in semi-immune Africans
was indeed demonstrated as early as 1900 by Stephens and Christophers, only limited
attempts were made to render the drugs more accessible to the population.

The ideas of S. P. James that first attacks of malaria in African children should be left
untreated to favour acquisition of immunity and that immune adults rarely needed
treatment, had a very negative impact on the progress of chemotherapy, and the
unsuccessful attemps to stop malaria epidemics by mass distribution of quinine and
pamaquine in some small areas were also discouraging. In the 1940s, new synthetic
antimalarial drugs such as proguanil, pyrimethamine, and chloroquine were introduced
into the region. However, surveys of antimalaria activities carried out in tropical Africa at
the beginning of 1950, particularly in the field of malaria chemotherapy, indicated that
physicians and public health administrators were often not fully aware of the properties
of these drugs.

Studies on the comparative therapeutic value of single doses of mepacrine, proguanil,
pyrimethamine, chloroquine, and amodiaquine were carried out by several workers in
the 1950s in semi-immune Africans; the efficacy of the treatment in cases of light and
moderate malaria infections was fully recognized and single-dose treatment was
recommended for outpatient clinics. All these drugs cleared the peripheral blood in most
subjects in 2-3 days, but the results achieved with 4-aminoquinolines appeared to be the
best and the most consistent. Whole village populations were successfully protected and a
malaria epidemic was prevented by chemoprophylaxis in a highland agricultural estate in
Kenya.

The first countrywide malaria control programme aiming at the protection of the
entire child population by chemoprophylaxis started in Madagascar in 1949, and by
1955 the distribution centres were treating a total of 760 000 children. Proguanil,
pyrimethamine, and 4-aminoquinolines were used in these projects instead of quinine
and mepacrine, although quinine continued to compete successfully with chloroquine in
the treatment of severe clinical cases. In 1954, resistance of Plasmodium falciparum to
pyrimethamine and proguanil was reported for the first time in East Africa, where these
drugs were used in mass drug administration schemes.

In view of the failure of indoor spraying with insecticides to interrupt transmission in
most of tropical Africa, it was thought that the addition of mass chemotherapy to the
spraying operations might lead to eradication of the disease and mass drug administration
was carried out as a supplementary measure in a number of malaria eradication pilot
projects reported in the late 1950s. Although, in fact, malaria transmission was not
interrupted anywhere (with the posssible exception of Uganda), the effect of these
measures on the level of malaria endemicity and on the population's health was
considerable, particularly in young people.a

By the mid-1960s, resistance to proguanil and pyrimethamine was reported from
many countries of tropical Africa, and as a result chloroquine replaced these drugs in all
mass drug administration schemes.

The high effectiveness of single-dose treatment with chloroquine in tropical Africa
was confirmed by D. F. Clyde in 1961 in Tanzania who demonstrated that even very
small doses of chloroquine (as little as 1/4-I/8 of the 10 mg per kg body weight dose) could
be as efficient as large doses in clearing parasitaemias, fever, and symptoms attributed to

aKouzNEisov, R. L. Malaria control by application of indoor spraying of residual insecticides in tropical Africa and its
impact on community health. Tropical doctor, 7: 81 (1977).
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malaria. The same investigator, and later on Kusnecov et al.b and Storey et al.c
demonstrated that in semi-immune Africans not subject to reinfection, single-dose
treatment with chloroquine could result in more than 90% radical cure.

The limited choice of effective drugs and the threat of the appearance of resistance of
P. falciparum to 4-aminoquinolines encouraged studies on the use of sulfones and
sulfonamides for malaria treatment. Good results were obtained by the administration of
single-dose treatment with these drugs, particularly in combination with dihydrofolate
reductase (DHFR) inhibitors,deef but as long as malarial parasites remain susceptible to
4-aminoquinolines, sulfones and sulfonamides alone or in combination do not have
sufficiently obvious advantages over chloroquine or even mepacrine to justify their
introduction into practice.

Investigations of P. falciparum sensitivity to 4-aminoquinolines, mainly by means of
the WHO standard in vivo field test, have failed to substantiate the presence of
chloroquine-resistant strains, and continuous monitoring of sensitivity by an in vitro
technique is required, particularly in areas where these drugs are used extensively and
where there is a possibility of resistant P. falciparum strains being imported from known
foci. In vivo studies carried out in semi-immune populations can only measure the
response of the disease to the treatment and not the response of the parasites. The recent
reports of resistance of P. falciparum malaria to a standard dose of chloroquine in
nonimmune visitors in Kenya and the United Republic of Tanzaniag require urgent
investigation and action.

APPROACHES TO DRUG DELIVERY

Since no more than 20% of Africans have access to medical services, various
approaches to the delivery of drugs to the most vulnerable groups of the population have
been tested. In the trial in Madagascar mentioned above, weekly administration of
chloroquine to nearly 40% of preschool children resulted in considerable reductions in
the spleen and parasite rates. A national programme with the same objectives was
launched in Senegal in the 1960s. There, drug distribution has been carried out by
teachers and the programme has been financially supported by the network of
agricultural cooperatives. In the United Republic of Cameroon, drugs have been
administered to schoolchildren by teachers and in Zambia medical assistants were
specially assigned for this purpose. At the end of the scholastic year in both countries the
parasite rates and parasite counts of the children who had been receiving chloroquine
were lower than those who had not received it. In northern Nigeria, an attempt was made

b KusNEcov, R. ET AL. Effect of four different types of single-dose treatment with chloroquine and pyrimethamine on
Plasmodium falciparum infections in a semi-immune population in northern Nigeria. Bulletin of the World Health Organization,
46: 117 (1972).

'SToREY, J. ET AL. Sulfalene with pyrimethamine and chloroquine with pyrimethamine in single-dose treatment of
Plasmodium falciparum infections. Bulletin of the World Health Organization, 49: 275 (1973).

d LANG, A. B. G. ET AL. A study among African school children of the repository antimalarial properties of cycloguanil
pamoate, 4, 4'-diacetyl-diaminodiphenylsulfone and a combination of the two drugs. American journal of tropical medicine and
hygiene, 15: 838 (1966).

' MICHEL, R. Etude compar&e de l'association sulfalene-pyrimethamine et du sulfalene seul en chimioprophylaxie palustre
de masse. Midecine tropicale, 28: 488 (1968).

fSToREY, J. ET AL. Sulfalene with pyrimethamine and chloroquine with pyrimethamine in single-dose treatment of
Plasmodium falciparum infections. Bulletin of the World Health Organization, 49: 275 (1973).

t Chloroquine-resistant malaria acquired in Kenya and Tanzania-Denmark, Georgia, New York. Morbidity and mortality
weekly report, 27: 463-464 (1978).
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by the author to make use of local chiefs for the distribution of chloroquine to fever
cases; the drug was supplied to village chiefs by the primary health centres, which were
also responsible for overall supervision of these activities. The scheme was terminated
after three years when the stocks of chloroquine were exhausted.

Countrywide schemes aiming at regular chemoprophylaxis of infants, young children,
and expectant mothers, and treatment of febrile patients by community primary health
workers and political leaders have been initiated in the United Republic of Tanzania and
Mozambique. In Tanzania, the scheme at present covers more than half of the country's
population. In many other countries attempts have been made to attract pregnant women
and nursing mothers to the health centres so that they might receive the necessary care,
including administration of antimalarial drugs.

Chemosuppression of malaria by the use of chloroquine-treated salt has been
attempted in remote rural areas of the United Republic of Tanzania h and in an industrial
enterprise in Ugandai with reasonable success and with good cooperation from the
population; these trials indicate that in special circumstances the medicated salt method
could find its place in malaria control in tropical Africa.

The annual cost of the chemotherapeutic schemes mentioned above that were carried
out by government agencies varied from 20 to 80 US cents per protected person
(depending on the type and frequency of drug distribution), whereas the cost of the trials
with chloroquine-treated salt reached US $1.50 per person.i Today the costs would
probably be 10-20% higher owing to increases in the price of drugs and costs will vary in
different countries because of different drug purchasing arrangements.

Since in Africa funds available for health services are severely restricted, greater
efforts should be made to reduce the cost of drug administration by involving voluntary
collaborators (community leaders, teachers, medical helpers, etc.) in the distribution of
antimalarials and by promoting community participation in drug purchase.

Some form of government control of drug purchase and distribution is essential, first,
in order to control the price, and, second, to regulate the kinds of drug used. For
example, in spite of widespread resistance of plasmodia to proguanil and pyrimethamine
in most countries of tropical Africa, these drugs are still imported, sold, and extensively
used for treatment of malaria patients by private practitioners, pharmacies, and even in
state outpatient clinics, as the existing legislation does not classify these drugs as harmful.

At the same time, combinations of sulfones and sulfonamides with DHFR inhibitors
appear on the market in many African countries despite the fact that caution should be
taken regarding their widespread use, because of the high frequency of severe side
effects, the risk of rapid development of resistance by plasmodia, and the possible effects
on the drug sensitivity of certain bacteria, such as Neisseria meningitidis and Mycobac-
terium leprae.

CONCLUSIONS
At present, chemotherapy is the main if not the only feasible method of malaria

control in many countries of tropical Africa, particularly in rural areas. Unfortunately, in
almost all African countries, chemotherapeutic measures are still limited to the

'CLYDE, D. F. Suppression of malaria in Tanzania using medicated salt. WHO unpublished document WHO/MAL/579
(1966).

i HALL, S. A. & WILKs, N. E. A trial of chloroquine medicated salt for malaria suppression in Uganda. WHO unpublished
document WHO/MAL/571 (1966).

jWHO Technical Report Series, No. 537, 1974 (Malaria control in countries where time-limited eradication is impracticable
at present: Report of a WHO Interregional Conference).
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administration of antimalarial drugs to sick persons through a limited network of health
institutions, with the aim of reducing malaria mortality and alleviating suffering. Only in
some countries have attempts been made to extend the coverage by involving other
members of the community, or to implement activities aimed at reducing malaria
morbidity and mortality through the provision of suppressive treatment to selected
groups of the population (young children, pregnant women, nursing mothers, schoolchil-
dren, etc.). No efforts should be spared to promote these activities through a greater
involvement of community workers, the development of primary health care systems,
and the encouragement of community participation in providing antimalarial drugs to
sick people free of charge or at a reasonable cost.

Although considerable experience has been accumulated during the present century
in tropical Africa in the field of malaria chemotherapy, the experience gained is not fully
reflected in the current antimalaria operations. Opinion still differs greatly with regard to
the long-term benefits of some chemotherapeutic measures, and a clear answer has yet to
be given regarding the relation between systematic drug administration and malaria
immunity. Serious thought should be given, both at national and regional level, to the
choice and dosage of the appropriate drugs and the elaboration of simple and explicit
instructions for their administration addressed to all categories of personnel involved in
malaria treatment.

Recent reports suggesting the appearance of chloroquine resistant strains of
P. falciparum in Africa, make it imperative that national and regional programmes be
developed to assess and monitor the P. falciparum response to antimalarial drugs and
that effective operational countermeasures be urgently implemented.

To combat the uncontrolled use of antimalarial drugs (both old and new) guidelines
should be developed for the rational use of antimalaria drugs and national drug policies
should be established regarding sources of supply, means of distribution, and cost.
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