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THE PLACE OF CHEMOTHERAPY IN MALARIA CONTROL

The place of chemotherapy in malaria control, as opposed to antimosquito measures,

has been debated repeatedly in the past, Infrequently, there have been concessions
by the proponents of either approach allowipg for a carefully planned integrated use of
both in malaria contrel or eradication progwammes. The present dilemma, occasioned by
rising malaria rates in many areas of the world and the widespread inability, for
sconomie or technical reasons, to effectively reduce malaria incidence through any
single method of control, dictates a thorough re-examination of chemotherapeutic metheds

@ for wider use in the reduction of morbidity and mortality, ampd as an effective means

b for reduction of transmission,

In theory, malaria in any given population could be elimipated through the universal
avatlability and use of currently recommended antimalaria drugs, although even this
hypothesis has been compromised to some extent by the ewergence of parasite resistance
to some of the better antimalaria agents in some areas of the world. From a practical
point of view, such universsl availability and use has been impossible to achieve, and
it has been necessary to view the use of antimalaria druge im a control programme as an
adjunet to other control measures, or as a minimal method for reduction of morbidity and
mortality in areas where other control measures cannot be used effectively.

The use of chemotherapeutic agents in contral programmes can be categorized as
therapeutic, prophyldctic, or presumptive.

A. Therapeutic use would presume prior dlagnosis of a melaria infection, Knowledge
of the parasite species and of the spectrum of drug sensitivity in the area of origin
would be important in the selection of drugs and dosages. The major objective of such
treatment is for reduction of morbidity and prevention of mortality in the individusl
case, but the treatment of any case in an endemic ares does have at least minor implica-
@ tions in reduction of trapsmission through the slimination of potential sources of
& mosquite infection,

The question of the use of curative or sporontocidal drugs as part of the thera-
peutic regimen is of some importance, both teo the patient end to the community, Where
a2 drug, such as a 4-aminoguineline, is utilized for suppressive ¢ure of a Plasmodium
falciparum infection, the addition of even small amounts of an S-aminogquinolipe {(e.g.
primaquine} may rapidly eliminate infective gametocytemias which might otherwise
persist for several weeks, prbviding a source of transmission,
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The eecurrence of relapse in P. vivax infections treated only with a 4-aminoquinoline
drug #lso poses a problem, both to the patient and to the community. While such a relapse
may not be life-threatening, it may be responsible for significant disability. Because
the tolerance of the patient for the infection may be greater thap during a primary
attack, a relapse which jis characterized by less severe or gven no symptoms may provide
for continuous untreated low parasitaemias which are infective to mosquitos and con-
stitute a significant source of transmission. Curative therapy in such cases is desirable,
but obviously difficult to administer, since the current recommendation is for a ld-day
course of primaquine. Some studies in the past have suggested that shorter courses of
primaquine, e.g., 5 days or 7 days, may be effective in the prevention of relapses. A
recent study in El Salvador suggests that, even theough a 5-day course of primaguine did
not absolutely prevent relapse in a significant number of c¢ases, it did reduce
significantly the number of relapses experienced by treated persons when compared to
those receiving only g 4-amincguinoline. There was z suggestion that even a single dose
of primaquine may have had some effect on the number of relapses. Thegé results suggest
the need for a more detziled study of the potential effect of shorter courses of
primaguine on the overall malaria experience in a P. vivax-infected individual as a
possible approach to the reductlon of the parasite pool in an endemic area.

It is recognized that problems of toxicity and cost are highly important in wide-
scele primaguine usage for sporontocidal or curaztive purpeses and would require tho
appropriste cost-benefit and risk-benefit considerations.

B. Chemoprophylaxis may be an individual measure or may be based on mass distribution
of prophylactic drugs to entire or selected populations. Individual prophylaxis pro-
vides an effective method for preventing the development of a malaria attack in persons
temporarily residing in or visiting areas of malaria risk. The current reccommendations
of the World Health Organization in regard to drugs useful for this purpese appear to be
adequate. The occurrence of chlorogquine-resistant P, falciparum in 2 number of areas
iz a significant problem and reguires careful instructions to persons relying on normal
4-aminequinoline prophylaxis in these areas, The possibility of resistant parasites
and the need for prompt diagnosis and alternative treatment sheuld be carefully
cxplained. Alternative drugs, such 8% quinine should be in the possession of or avail-
able to travellers to these areas for use in the event of an illmess which could
represent a breakthrough of resistant parasites. Careful explanation to travellers of
the potentizl for the relapse of P, vivax type infections subseguent to the cessation
of prophylactic drug is highly essential,

Mass distribution of drugs has been used sporadically in a number of malaria
control and cradication programmes and has met with variable success. The two
gignificant limiting fectors have been the relatively high cost of such programmes and
the failure of significant proportions of the population to accept prophylactic drugs,
particularly when distribution is continued over long pericds of time.

A large variety of drugs and drug regimens have been used in mgss drug distribution
progremmes, The most commonly used compounds have been the 4-aminequinolines and
pyrimethamine, with or without the additien of the 8-aminoquineline, primaquine.
Treatment intervals ranged from weekly to bi-weekly, monthly, and even semi-annually
or sannually, Usually the drugs have been offered to the entire population, but in
some programmes have been restricted to certain groups (i.¢. school children, etc,).

The acceptrbility of repetitive drug distribution by a population has been a
ma jor problem, None of the drugs or drug combinations are completely free from minor
side effects, and the recipients are usually quick to relate these as well as any
totally unrelated symptoms which may be ceincidental te the regular taking of the
drugs. During programmes of drug distribution, malariaz symptoms become a rarity in
the populations invelved, and a reluctance of "well” populations to utilize
prophylactic measures which may have even minor unpleasant side-effects is well
demonstrated, The acceptability of drug distribution seems to be proportional to the
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length of time between ¢ycles. Populations soon tire of weekly or biweekly cycles and
gbsenteeism and refusgls inerease rapidly, However, even when only 30% of the population
are being treated in any single cycle, parasite rates and clinical illness usually
diminish to extremely low levels.

When only a single snnual drug distribution eyele, or even cycles at S-month
intervals, are utilized, one can anticipate a relatively high acceptance rate, particularly
if there 1s a high level of ¢linical malaria in evidence in the area. Such widely
spread distribution cyeles have been utilized experimentally in several programmes and
may be effective as a minimal method for reduction of malaria morbidity, particulgrly
when used 2t the right time and &% an adjunct to other control measures,

The potential usefulness of mass drug distribution which does not encompass the
entire population requires sn eveluation, Distribution t0 special groups, based on
either special needs for protection or on ease of obtaining full acceptance and coverage,
would appear to be appropriate in some programmes. School children may provide a
population which is relatively easy to reach and amenable to such prophylactic measures,

.and which may have special needs for prevention of malaria infections which would

otherwise produce high rates of severe illness and mortality. Further, such age groups
may be highly important in providing the levels of gametocytsemia whieh constitute the
most efficient source of transmission, Certain labour forces in egriculture or industry
may, for national economic reasons, require protection znd may also be amenable to
sufficient drug discipline to ensure adequate coverage. Other "captive” or high risk
groupz may be appropriste for protection with & regular drug distribution programme,

The selection of drugs for use in mass distribution programmes should consider not only
cost and acceptability, but also the usefulness of certain combinations of drugs for
community protection in addition to personal protection. The inclusieon of 2 sporontocidal
drug in a prophylactic regimen can serve to guickly reduce transmission potential and
mey also reduce the P, vivay relapse potential,

C. Presumptive chemotherapy has served as an integral part of a number of malsrig
control and eradication programmes, particularly in relation to active and passive case
detection systems. Presumptive treatment is based on the administration of 2 single
suppressive dose of drug to all persons reporting symptoms suggestive of a malaria
infection, The dosage of drug is usually caleulated to eliminate all erythrocytic
parasites, producing suppressive cure in P, falciparum and F, malarias infectiops, but
usually failing to prevent subsequent relapse of the P. vivax or P, ovele infection.
Bocause of their rapidity of action, their low toxicity, and thelr effectiveness in
eliminating the erythrocytic parasites with gingle doses, the d4-aminoquinolines have
been widely accepted as the drugs of choice for this purpose.

The desirability of adding an B-amincquinoline component to the presumptive trest-
ment has been debated extensively in the past. Such drug combinations sre more costly
and there may be 2n added potential for mineor side effects and toxicity, The advantage
te the recipient would be limited to a possible, but not proven, eliminatien of some
of the P, vivax relapse activity which would be expected to ensus if trestment included
only a 4-aminoquincline, On the other hand, the amount of community protection afforded
by the additicon of an 8-aminoquinoline component may be significant, In aresas where
P. falciparum is of major congern, even a single dose of primagquine will eliminste
infective gametocytes in the recipient in one or twa days; with chlorogquine slone,
gametocytes which are present or developing at the time of treatment are affected very
little or not at all, and may remsin infective to mosquitos for several additionsl weeks,
The additien of pyrimethamine to the c¢hloroquine suppressive also provides a sporontocidal
effect.

In many antimalaria programmes, surveillance or case detection activities have
relied heavily on the voluntary reporting to a health post by those in the community
who are 111 and believe their illness is duse to a malaria infection. These health
posts may be a public health ¢linic or a hospital, but more often consist of a3 community
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volunteer who has been trained to acquire 2z disgnostie blood film and to administer
treatment. While the information ultimately available from the dirgnostic sample is
useful, in many programmes the presumptive treatment received by the patient has boen

a highly significant factor in the reduction of morbidity, and, in some cases, may

have been the most important factor in the virtual elimination of mortality from uncom-
plicated malaria.

A number of programmes have utilized active case detection,where an effort is made
to visit every house and contazct every person in a malarious area pericdically, seekKing
persons who ere ill with symptoms suggestive of malaria, acquiring blood films for dimgnosis,
and offering treatment on a presumptive basis, This has also resulted in the reduction
of morbildity and mortality from malaria in areas where such methods are used.

The introduction of programmes utilizing presumptive therapy, either through passive
or active search for cages, to highly endemic areas where insecticidal measures are
prosently impracticel or ineffective would be highly desirable for an immediate effect
on morbidity or mortality, If early results of such use in limited demonstration
programmes in, for example, hyper- or holo-endemic areas of tropical Africa were cncouraging
extension of such programmes to much wider areas could be recommended. 1t would seem
that such wide drug availability represents the absolute minimum effort that should be
made towards the control of malaria wherever it exists.

Discussion

On a number of occasions since 1960, the World Health Organization has convened
scientific groups which have thoroughly reviewsd the chemotherapy of malaria and its
application to melaris eradication and control programmes. The reports of these Groups
have been published (WHO Techn. Rep. Serles, 1961, npo. 226; 1965, no. 286: 1967, no. 375;
and 1973, no, 529), and provide a wealth of information on chemotherapy and on the prob-
lems of parasite resistance to drugs. For all of these meetings there was a tremendous
cifort expended by numerous asuthorities in the field towards the provision of working
papers to be considered by the Groups; for instance, there were 49 working papers
propared for the 1960 Technlcal Mesting and 253 for the one held in 1967, The matsrial
in these working papers, for the most part, retains validity as applied to the problems
which are being faced today, and provides a valuable resource for the future considera-
tionh of the role of chemotherapy in control programmes. [t might be urged that, in the
event that the WHO implements further meetings of scientific groups to consider malaria
chemotherapy., these aoccuments should be made available for review, It might even be
worthy of consideration for WHO to eonvene & select group for the sole purpose of
reviewing this documentation for information which would be ugeful ip the application of
chemothecrapeutic measures,

Orug resistance continues to be one of the thorniest problems which we face and
peses a number of dilemmas ip the management of drug use, Reports comtipue to emerge
relative to suspscted chloroguine resistance in Afrieca, apd even though meost of these
are based on marginal evidence they must be considered seriously. There seems to be
little doubt that any increased use of drugs as a control method will generate further
reports of resistance and the emergence of parasite strains which may already be less
scnsitive to a partieylar drug. However, it would be guestionable to deny the wide
use of life-saving drugs on the basis of the possible exacerbation or acceleration of
drug rezistance, Decisions must be faced on recommendations for the use of drugs for
perscnal prophylaxis and for wide use in areas where reosistance is known 1to exist ag well
as in areas where it does not now seem to be a problem, and there should be a high
priority given to the careful assessment of parasite sensitivity to drugs in all
malarious areas.
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There are several specific guestions which require early attention in regard te
prevention and treatment of chloroquine-resistant P, falciparum malaria. There appears
te be at least g slight advantage in the use of amodiaquine instead of chloroguine in
the treatment of these strains. Additional field studies should be conducted to verify
this advartage, and should perhaps inelude other 4-aminequinelines. The usefulhess
of pyrimethamine-sulfonamide ¢ombinations nas been well demonstrated therapeutically,
It would be well to narrow down the field of combinations and to carefully consider the
implications of their possible wider prophylactic and therapeutiec use. The possible
role and availability of quinine should be thoroughly explored and recommendations for
its use restated. While mepacrine has been discarded as a useful drug because of
apparent cross-resistance with chlorogquine, the depree of cross-resistance should be
re-examined to determine with some certainty if this drug might provide even a slight
advantage- '

There =¢ems to be little purpose in detailing the current efforts towards develop=
ment of new antimalaria egents., There are, apparently, a few which currently merit field
trials, and efforts should be made to complete these studies ag s0c0h &s possible. One
can only be pessimistic about the prospects for the development of further agents because
of the constraints imposed by the unavailability of clinical testing facilities and by
the ecenomics of drug development in private industry. At some point in the future the
question of subsidizatien of drug development by natiomal or internaticnal agencies will
necessarily smerge for discussicon.




