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WHO EXFERT COMMITTEE ON
MATARTA

Nineteenth Report

1. INTRODUCTION

The WHO Expert Committee on Malaria met in Geneva from 6 to 14 November 1989. The
meeting wag opened on behalf of the Director-General by Dr T. Baktimirov, Assistant
Director-General, who pointed out that during the last decade no progress had been made
towsrds reducing the global malaria problem while new impediments to sustained control
had emerged. In particular, during the past two years there had been some dramatie
outbresks of epidemic malaria. The impact of the malaria problem had been felt not only
in tropical but also in temperate countries. In January 1989, the WHO Executive Board,
in resolution, EB83.R1l6, had noted that the malaria situation had continued teo
deteriorate, increasingly hampering sociceconomic development and severely affecting the
overall health status of populations, especially in the least developed areas of the
world. '

Dr Bektimirov noted that, in May 1989, the World Health Assembly, sharing the
conicexns of the Executive Board, had adopted resolution WHALZ 30 affirming that malaria
control must remain a major global priority essential for the achievement of the
health-for-all pelicy and the objectives of child survival programmes. The control
strategy enunciated in the report of the previous Expert Committee held in 1985 (1) had
in most countries not been implemented successfully, and the experience gained in those
countries indicated a need for certain aspects of that strategy to receive Ffurther
consideration., The four main aspects of the malaria-contrel strategy rhat have been
shown to require c¢larification and elaboration are: (i) the diagnosis and treatment of
the disease as presented at the various levels of the health care system; (ii) the
epidemiological approach to malaria contrel; (iii) the contribution of antivector
measures to malaria eentrel; and (iv) the management of epidemic malaria. Member States
have expressed particular anxiety with regard to the management of spldemic walaria,
requesting guidance on emergency action and preparedness, and on the role of the general
health services, special services and epidemiological services.

In the two most recent reports of the Expert Committee, published in 1%7% and 1986
{1, 2), the need to integrate malaria-contrel programmes with the general health services
was stressed. It was peinted out that, while antimalarial activities should be
incorporated in the framework of an existing primary health care system, they could alse,
where that system was not yet established, help it te become functional by providing a
specific entry point inte the affected communities. With its prime objectives of
elinical diagnosis and prompt treatment, the malaria-contrel programme would act as a
model for the other disease-control and general health responsibilities of the developing
primary health care system at the periphery.

Following the eighteenth meeting of the Expert Committee, WHO organized a series of
regional technical consultations for the purpose of examining the Committee’s
recommendations in the light of the situations existing in the different countries. The
last of these consultations was held in Africa in 1987, 1In 1988, an informal
consultation was held to review the extent to which the decisions of the Expert Committes
had been implemented, Although it was apparent that a number of countries were
implementing as many of the recommendationz as their severe finaneial constraints
allowed, or modifying their existing programmes as appropriately as circumstances
peymitted, nevertheless the consultation found that insufficient detailed information was
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available for an overall picture to be obtained, It was, however, evident that certain
aspects of the programmes needed clarificatrion and elaboration, and it is with these that
this nineteenth report of the Expert Committee is essentially concerned,

2. REVIEW OF THE PRESENT MALARIA SITUATION

The magnitude and evolution of the malaria problem has been described in terms of the
rumber of registered cases reported to WHO by Member States. Information on the malaria
situation has been published in the Weekly epidemiological record (2¥, and analysed in(ﬂ3)di)
the HQIlﬂ__hﬂﬂlﬂh_ﬁiﬂﬁiﬁﬂiﬂﬂ_ﬂuﬂxzﬁxll‘LET'and more recently again in the Weekly y
epideniclogical record &g&ff The reports tend teo reflect the eradicatien strategy, (6,##)

distinguishing between malarious and nonmalarious areas, and therefore mask differences
batween localities in respect of the intensity of the problem and the evolving
distribution of risk. It is apparent that there iz a marked focalizatien of malarla,
which tends to occupy rapidly expanding sociocecological niches.

2.1 Trand analysis

Many malarious countries outside tropical Africa have spacialized malaria reporting
systems so that some comparisons can be made. As far as the intensity of the problem is
concerned, of the 5.2 million cases reported to WHO in 1989 (excluding tropical Africa),
95% originated from only 25 of the approximately 100 countries or areas with endemic ‘/
malaria. Half of all cases were recorded in India (39%) and Brazil (11%); abeut
one-quarter originate from Thailand, Sri Lapks, Afghanistan, Viet Nam, China and Myanmar
(&). 1In rhe period 1985 - 1989, the number of cases reported by region has been
relatively stable, with gome slight decreases (Table 1). While the map of global
distriburion (Fig. 1) perforee suggests that malaria distribution is uniform over large
areas, in fact it is markedly focalized and often fluctuating, depending on the
interaetion of a variety of epidemiological facters. For example, in India, with 2
milljion cases reported in 1989, some 55% of the cases come from three states: Gujarat
(599 000), Orissa (261 000) and Madhya Pradesh (253 000). In the Americas, where malaria
incidence increased dramatically from 270 000 in 1974 to 1.1 millien in 1989, 52% of the
cases ave from Brazil. Within Brazil, the Amazon region recorded 97% of all cases, the
majority coming from three states. Even within these states, cases are concentrated
focally.

In Africa, very few countries have speclalized malaria reporting systems. Routine
reporting by the health gerxvices is too incomplete and irregular for meaningful
consolidation. However, various surveys and clinical studies permit a general astimate
to be made of the load of clinical malaria and parasitic infections, WHO estimates that,
of a total of some 110 million clinical cases and 280 million infections per year
worldwide, about 80% of the cases and over 90% of the infections secur in tropical
Africa, the population at risk of which accounts for only 22% of the population at risk ‘M

globally. 2 3"‘/‘;;,

The trend analysis of the numbers of cases reported to WHO each year shows the
following four distinct patterns of evolution:

(&) Countries where malaria has declined and the improvement has been generally
maintained: these countries share a degree of social stability and a superior level of
gocloeconomic development, including accessible and utilized peripheral health services.

(k) CGCountries which show a markedly increasing trend: most of the countries in the
list of major producers of malaria cases are in this group, and are characterized by
recent efforts toe Increase the expleoitation of natural resources, leading te the opening
up of large areas of forest te agricultural cclonization or gem-mining, or by soclal and
polirical confliets preducing large numbers of refugees and the collapse of organized
services.
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(c) Countries where malaria incidence has been oscillating at relatively short
cycles around B generally horizontal trend: these countries have had periedic
resurgences, followed by remobilization of control efforts, after which the situation has
improved tempeorarily. This situation has led to progressive improvement in the more
developed areas, as the population becomes less tolerant of the epidemic outbreaks and
the health services more reszponsive, but in the underdeveloped areas the response has
nearly always been lare and ineffective, coming when the epidemic i1z naturally declining.

{d) Countries which have in recent years experienced one or twe major epidemics of
shoyt duration.

These trends have continued to be analysed in terms of the malaria eradication
policy, in which the annual parasite incidence (API) has been a major indicator. With
the gradual abandonment of that policy, there has been a progressive shift from active to
passive case detection, because of the low efficlency of active case detectlon.

While the reporting of malaria cases is in many countriesz seriously .deficient, the
reporting of deaths attributable to the disease 1s equally incomplete. WHO receives
limited and irregular information about malaria mortality, and several studies of thase
data have illuminated the significance of underreporting as well as the great variation
between areas both in reported mortality and case fatality ratios. Surveillance
indicators such as AFPI are becoming less relevant as the eradication policies arae being
discarded, and possible indicators of the progress made by control programmes operating
through the general health services have yet to prove adequate. The design and
utilization of indicators from which control programmes may be planned and their progress
evaluated, are of major concern (8). This, together with the consideration of a number
of other technical, managerial and operational problems that confront such programmes,
form the body of this report,

2.2 Trends in financing antimalarial action

The financial situation in many malarious countries has been steadily deteriorating,
and this has led in most instances to a reduction in the proportion of the government
budget allocated to the health sector. In turn, programme budgets become largely
absorbed by rising personmnel costg, leaving little for operational activities, which are
therefore progressively reduced. The combination of budgetary restrictions with the
inadequate implementation of malaria contrel is rapidly leading to a crisis demanding
urgent attention.

2.2.1 IThe cost-recovery scheme

Various financial reforms are being advocated rto evercome these difficulriesz, A
cost-recovery scheme has been designed to encourage optimal community invelvement in
primary health care through the provision of basic essential drugs and supplies, in order
to build up a system of user-financing and cost-recovery revolving funding for achieving
sustained health care. External assistance for a limited period will provide the seed
money reguired teo initlate the programme. Since the target of this scheme is
accessibility to primary health care for all, with emphasis on promoting the health of
women and children, there is a need to ensure that appropriate provizion is made fov
those unable to pay for theix own treatment, e.g., by exempting them from such payment.

Because infants, young children and preghant women are at particular risk of severe
malaria, the focus of the cost-recovery scheme offers favourable opportunities for the
contreol of malavia as & disease. It will, however, be essential to ensure that the
antimalarial drugs needed are generally available at the peripheral distribution sources
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at all times, and are of assured quality. Sustainable investment in lecal services that
can meet the needs of malaria and ether health problems besetting the pepulatioen Is
greatly preferable to large-scale campaigns against individual diseases organized
centrally at high cost and capable of achieving dramatic but unsustainable results.

Priority attention in financing malaria control should be given to strengthening the
capacity of the health service to address malaria both as a disease and as a public
health problem. All the basic functions of the health services will need attention in
this regard, including diagnostic and therapy services, referral, supervision, logistlcs,
health education and communications, etc. Also, new approaches to transmission
reduction, more closely tailored to local epidemiological realities, need to be
developed. For the achievement of both these objectives, the establishment of an
epldemiclogical surveillance system is of the utmost importance, External funding sheuld
be used to finance the studies required to develop the new malaria-control modalities
necessary in order to upgrade staff and put in place the necessary coordinartion machinery
that will ensure that these new developments are fully inteprated within the ongeing
devalopment of primary health care.

In this context, it is clear that there is a need for better estimates of expenditure
on malaria control and a greater effort to improve the effectiveness and efficiency of
current expenditures, Information systems should be developed which szhow how resources
- are being used and what results are being achieved. The Committee felt that, in
collaboration with the denors, WHO should seek to develop such a system with respect to
international funding, and cooperate with Member States in the development of comparable
gystems at the national level. This could be done in the context of efforts to mobilize
new financial resources for malaria control.

@
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ANTIMALARIAL DRUGS AND THEIR USE FOR MALARTA CONTROL

The major statements and changes In recommendations on antimalarial drug vse made by
the Secilentific Group on the Chemotherapy of Malaria in 1989 (3) are given below. These
recommendations took into consideration a variety of recent studies on the efficacy of
the drugs, the situation in which the drugs would be used, the level of expertise of the
health worker administering them, and the fact that many patients may have already
received an antimalarial drug. The problems of drug toxicity and risk to patients
receiving the drugs have also been examined (10).

3.1 Antimalarial drugs in current use

The decreased susceptibility of Elasmwodium falciparug to drugs of the
4-aminoquinoline series, most importantly chloroquine, has placed many countries in a
quandary as to the first-line drug of choice. From its initial identificatien in the
late 19505 in border areas of Thailand and Cambodia, and in Colombla and Venezuela, the
resistant parasite has now become widely established in the endemic areas of south-east
Asia and South America, and is present in varying degrees in similar areas of most
African countries. As shown on'the map (Fig. 2), it has not yet appeared in Central
America, Mexico, and Hispaniola, where chloroquine-sensitive strains of P. falciparug are
being transmitted (11).

Howevey, resistance varies in pre#alence, intensity and clinical significance and,
where it 1s still focal and of low degree, chloroquine is still operationally effective
provided that there is greater awareness of the risk of occasional treatment failure and
the urgent need in such ¢ases to provide alternative therapy. ‘

{a) Chlorequine. This blood schizontecide is the drug of choice for the treatment
of P._malariae and chloroquine-sensitive P, falciparum as well as for the termination of
acute attacks of P, vivax and PE. gvale. The total adult dose should be 25 mg/kg body
weight given over a period of 3 days. The standard regimen consists of 10 mg/kg body
weight followed by 5 mg/kg 6-8 hours later, and 5 mg/kg on each of the second and third
days. A more practical regimen used in many areas is 10 mg/kg on the first and second
days and 5 mg/kg on the thixrd. Although the former regimen may be considered
pharmacokinetically superior, practical experience shows that both regimens are of
similar efficacy. There iz no evidence that increasing the dose of chloroquine increases
the clinical <ure rate in areas of developing resistance to the drug (12). No
abortifacient or teratogenic effects have been reported with chlerequine, and it may
therefore be considered safe for use by pregnant women,

Chloroquine remains useful for the management of severe disease in those areas of the
world where P, falciparum is still susceptible to It, heecause it is less toxle than
quinine and may be more rapldly effective.

Cardiovascular toxicity may be associated with transiently high blood concentrations
of chloroquine following its rapid intravenous administration or in large intramuscular
or subcutaneous doses. Toxic effects can be prevented by intravenous infusion at a slow
rate, e.g., 10 mg/kg body weight diluted in isotonic fluid given over 8 hours, folleowed
immediately by 15 mg/kg given over the next 24 hours, or five consecutive infusions of
5 mg/kg each given every 6 hours. When it is not possible to administer the drug
intravenously, chlorequine may be given by subcutanecus or intramuscular injection ox by
nasogastric tube (with caution). Intramuscular or subcutaneous chloroquine is rapidly
absorbed, even in 111l patients, and so the doses should be small, i1.e. 3.5 mg/kg body
weight, and given at frequent intervals (13). Chlorequine can be safely given by
parenteral routes even ta children with severe malaria.
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Adverse effects related to chleroguine are rare and mild when the drug iz glven
orally in the usual antimalaria doses. MNausea and vomiting may occur if it iz taken on
an empty stomach. Headache and difficulty in visual accommodation have been reported in
patients receiving a therapeutic regimen of 25 mg/kg. Pruritus of the palms, soles and
scalp has been reported in up te 20% of Africans using chlerequine, more frequently in
adults than in children: it is not relieved by antihistamines. It iz also common among
Haitians and some dark-skinned population groups in Asia. ' All these symptoms are
reverzible upon discontinuation of the medication. ‘ ‘

Repeated administration of high doses can produce adverse effects. Cumulative doses
of L g/kg or 50-100 g in total have been associated with retinal damage. Frequent
therapeutic doses could result in such levels. Acute poisoning may occur after oral
ingestion of a single amount as low as 1.3-2.0 g. Half of this amount may be fatal in
children, Chlerequine should not be used to rreat infections due te failure of
prophylaxis orx 1f there is any doubt abour the drug susceptibility of the infections.

(k) Amediaquine. With the spread of chloroquine resistance in most areas of the
world, there has been a marked increase in the use of amodiaquine, both for initial
therapy and for the treatment of chlorcquine failures. This practice is based primarily
on the observation that amodiaquine is more effective than chloroquine at clearing
parasitaemia and fever in chloroquine-resistant infections.

Evidence has accumulated during the past four years in studies among adults that
ampdiaquine may produce toxic hepatitis or potentially lethal agranulocytosis. To date,
most of these reactions have ocecurred when amodiaquine is used for chemoprophylaxis, but
some have occurred following a very small number of doses, a situation which could arise
following repeated amodiaquine therapy of malaria in endemic settings., The use of
amodiagquine should therefore be weighed against the risk of potentially fatal
side-effects. : '

(¢) BSulfa-pvrimethamipe combinations. Combinations of sulfadoxine or sulfalena with

pyrimethamine have been successful operational “second-line" drugs for the treatment of
chlorequine-vesistant P._ falciparug infections. Sulfadoxine-pyrimethamine has been the
more widely used. However, resistance te it has now become established in several
South-East Asian countries and parts of South America, and has alse been reported from
parts of Africa,

Sulfadoxine-pyrimethamine is usually given to adults as a single dose (usually in
three tablets) of 1500 mg sulfadoxine and 75 mg pyrimethamine. The most frequent and
serious side-effects associated with sulfonamides involve the skin and mucous membranes.
They range from mild, self-limiting lesions to vesicular exanthemata and bulbous
exfoliative reactions, including the Stevens-Johnson syndrome and toxic epidermal
necrolysizs, beth of which may be fatal. Sueh reactions are not necessarily
dosage-related. Sulfadoxine-pyrimethamine, when used for prophylaxis, has been
asgociated with a frequency of such severe reactions of 1 : 5000 - 8000 in the USA and of
1 : 2600 - 10 800 in the United Kingdom (14). This reaction may be fatal in cne out of
11 000 - 25 QOC perzons using this combination for prophylaxis, which is therefore mno
longer recommended (15). It is not knewn if sulfalene-pyrimethamine combinations exhibir
a similar risk.

Clinical experience with the use of sulfadoxine-pyrimethamine in pregnant women has
not revealed any embryological lesions similar to those in animal models. However, the
regimens containing pyrimethamine are contraindicated during pregnancy and lactation,

®




WHO/CTD/92.1
Page 9

An intramuscular injectable formulation of sulfadoxine-pyrimethamine exists in 2 ml
ampoules containing 200 pg sulfadexine and 10 mg pyrimethamine for the treatment of . -
severe faleiparum malaria. However, experiemce with this formulation is limited and
further ¢linical trials are required. Despite certain disadvantages (it acts only on
late trophozoite and schizontocide stages, is wvery viscous and has no antipyretic
effect), such a formulation could be useful for the treatment of chlorequine-reslstant
infections and for patients who cannot swallow tablets.

(d) Ouinine apd quinidime. Quinine iz the drug of chaiece for severe

chloroquine-resistant faleiparum malaria, for the treatment of severe infections which
have "broken through" chloroquine prophylaxis and vhere there have been failures of
treatment with chloroquine, or where the origin of the infection 12 not known (13).
¢linicians may decide to use quinine in all severe infections because of the rapid spread
of chloroguine resistance. Rapid intravenous "push" or belus injectiona of quinine can
cause severe or even Fatal cardiovascular toxicity, and the drug should therefore never
be given in this way. Ideally, quinine should be given by slow constant controlled-rate
intravenocus infusion over 3-4 hours, diluted in 5-10 ml/kg body weight of isotonic fluid,
depending on the patient's overall fluid balance (16). Rapid but safe increases in bloed
levels of quinine up to a plateau sbove the minimum irhibitery concentration (MIC) can be
schieved by the use of a loading dose. This is at least theoretically desirable in the
treatment of severe faleiparum malaria. A loading dose should not be used if the patlent
has received quinine, quinidine or mefloguine during the previous 12-24 hours, as it
eould produce serious additive toxielty, particularly affecting the cardiovasecular
system. There is no clinical evidence that pretrestment with chlorequine increases the
risk of toxicity of a loading dose of quinine. However, there are theoretical concernms
that this might be the case and the clinician should be aware of this.

GQuinidine is both more toxic and more expensive than guinine. Early studies have
shown that it may be superior to quinine as an antimalarial drug. It should, however, be
used as an alternative te quinine only when guinine is not immediately availsble.

(e) Mefloguine. This quinolinemethanol iz a potent, long-acting bleod schizontocide
active against parasites reslstant to 4-aminequinolines, to sulfonamide-pyrimethamine
cotbinations and to quinine. It is effective as a single oral dose which, for am adult,
is usually three or four tablets each containing 250 mg base. It was first registered in
Switzerland in 1984 both as a monosubstance and as a combination with
sulfadoxine-pyrimethamine. A paxenteral formulation does not exist, as the drug is
highly ivritating to the peripheral vaseulature. Mefloquine should not be used for
treatment where chloroquine or sulfa-pyrimethamine combinations are effective because of
its potential toxicity, cost and leng half-life. Its use should be restricted to the
treatment of either microscopically or carefully clinically diaghoged faleciparum
infections suspected to be resistant to chloroquine and sulfa-pyrimethamine combinations.

The mailn adverse reactions to mefloquine are dizziness and gastrointestinal
intolerance. These increase in frequency as the dose exceeds 1000 mg base. Thus, 13 mg
mefloquine base/kg body weight, up to a maximum of 1000 mg should be regarded as the
optimal adult dose. A divided dose may decrease gastrointestinal intolerance, but the
ease of outpatient administration of a single dose outweighs the advantage of less
serious adverse reactions.

Reports of serious neurological and psychlatrie reaetions following both the
therapeutic and prophylactic use of mefloquine have given rlse to ineyeasing concern
(12). A= it seems that there may be some relationship with dese, high doses of
mefloquine must be used with caution even with heavy patients (i.e., welghing more than
60 kg). Mefloquine is also given to children at a dose of 15 mg/kg, but further studies
are reguired to assess this regimen in young children.
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Extreme caution must be exercized In the uze of meflequine in patients concurrently
taking heta-blockers, calcium-chammnel blockers, digitalis or antidepressants until
further convincing evidence iz available on the interaction of mefloquine with
cardioactive agents. The cardicactive effect of other antimalarials such as quinine or
quinidine may also be aggravated in the presence of mefloquine. Drug interaction studies
ot meflequine and many other widely used drugs are net complete, and any patlents
veceiving additional medication must therefore be closaly observed. In additiom,
medications used for symptomatic relief in P, falciparum malaria, such as aptiemetics and
dlazepam, should be ugzed with caution in patients treated with mefloquine,

Research on the gafety and effectiveness of mefloquine for use in pregnant women in
the second and third trimesters is contimuing. 1Its use in the first trimester iz no
longer recommended unless the benefit to the mother outweighs the risk te the fatua.

When meflogquine first became available in 1984 for the operational treatment of
malaria, & recommendation was made that, in endemic areas, it should only be used in
aggoclation with another effective antimalarial in erder, thecoretically, to delay the
selection of mefloquine-resistant parasireg. This recommendation was based on the
finding, in the mouse/P. berghei system, that resistance to mefloguine developed more
slowly in this model when additive drug combinations were applled than when mefloquine
was applied alone. The choice of a partner drug was difficulr in view of the very long
elimination half-life of mefloquine. Sulfadoxine-pyrimethamine was chosen as the
partner, since the components are also leng-acting, but this triple combination was scill
not a perfect pharmacokinetic match.

Since that time, this recommendation has been reconsidered for the following
reasons: (i) quesztions have been raised as to the relevance of the rodent model to the
efifects of the drug combination against P. falciparum in humans; (i1) the combination of
sulfadoxine with pyrimethamine has produced ag_incidence of severe cutsnecus reactions of
1/7000 and death in 1/30 000. In Thailand,-i&éﬁocaSES of Stevens-Johnson syndrome
occurred among 79 000 cases treated with the triple combination of
mefloguine/sulfadoxine/pyrimethamine., No fatal reactions were reported, but one child
vho had taken an earlier dose of sulfadoxine-pyrimethamine was left with a scarred cornea
and partial blindness (1Q); (¢iii) recent studies have shown that there may be
deleterious pharmacckinetic interactions between meflogquine and
sulfadoxine-pyrimethamine, and that the triple combination has no therapeutic advantage
over mefloquine alone. This combination is therefore no longer recommended for elther
treatment or prophylaxis.

(£) Erimaguine. An §-aminoquinoline, this is the only eperationally useful drug for
the treatment of relapsing malarias, being active against the latent tissue hypnozoite
stages, It 1s also highly gametocytocidal but its blood schizontocidal activity 1s low
and not operaticnally useful. The usual dose for antirelapse therapy of P, vivax or
E_ovale I1s 15 mg base daily for 14 days. However, radical cure of P, vivax in most of
South-East Asia and Oceania requires higher total doses,

Although texie symptoms are rare when primagquine is given at the usual dosage, higher
doses may be accompanied by gastrointestinal complaints. At doses excesding 30 mp base
daily, it may cause leukocyrosis, anaemla and methaemoglobinaemia, as well as other
effects on the formed elements of the blood and bone marrow., It causes haemolysis of
glucose-6-phosphate dehydrogenase (GEPD)-deficient red cells following repeated daily
dosing, and its use should be aveided in pregnancy since all fetuses are relatively
G6PD-deficient,
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Antirelapse treatment with primaquine as a programmatic tool should be restricted to
two categories of patient: (1) those resident in a nontransmission area or areas of low
transmission; and (2) those treated during an epidemic vhen mass drug administracion is
combined with vector control measures. It is not necessary to routinely treat with
primaquine patients who live in a mederate to highly endemic area, such patients should
be treared with an effective blood schizontocide in the event of a relapse or a
reinfection. :

Primaquine is effective as a gametocytocide at a single dose of 30 - 45 mp base, and
has been used to eliminate the “parasite reservoir® when given to patients in association
with treatment with an effective blood schizontocide. However, routine inclusion in
standard treatment regimens of gametocytocidal doses of primaquine camnet be expected to
have an impact on transmission when only a& minerity of the infected population receive
the drug. In such situations, even the low risk™of unwanted side-effects may not be
justified. Thus, primaquine as a gametocytocide should be reserved for the sterilizatien
of P. falciparum infections in people moving to areas from which this parasite has been
eliminated but which are susceptible to its reintroduction, and as a component of
emergency mass drug administration in epldemies.

3.2 New antimalarial drugs

Halofantrine and several derivatives of the ngtural product artemisinin {qinghaosu}
are the most recently introduced new antimalarial’ drugs. Halofantrine has been licensed
for use in some countries. Artemlsinin itself and the derivatives, artemether and sodium
artesunate, have recently been registered in China in a variety of dosage forms,
including injectables, oral tablets and suppositories.

{) Halofantrine. This drug is & phenanthrenemethanol, a blood schizentocide
registered for the treatment of malaria infections in 1948 in France and zome
French-speaking countries. Its registration is being sought world-wide. The drug is
being marketed as tablets containing 250 mg halofantrine hydrochloride (233 mg bage) and
as a 5 ml suspension containing 100 mg hydrochloride (93 mg base).

The drug is intended as oral therapy for multidrug-resistant faleciparum malaria
(18). Like mefloquine, it may be considered a chemical analogue of quinine, although
halofantrine appears to retain less of the quinine-like pharmacological activities on the
heart and central nervous system, Although cross-resistance among quinine, mefloquine
and halofantrine has been observed in some malaria isolates, there is sufficient
divergence of resistance patterns to suggest that each of these drugs may have its own
distinet application. More research on the epidemiology of resistance is indicated to
clarify the appropriate reoles of these drugs.

A limitation of halofantrine in its currently marketed formulation is its variable
oral bioavailability. In clinical trials, individual subject plasma lavels varied
considerably. Foods, particularly fatty foods, may be a factor in oral bleoavailability.
The current dosage recommendation is a three-dese regimen of 500 mg salt every 6 hours,
and in the case of children 8 mg/kg of szalt. Alternative regimens are being
investigated. In future, decisions by countries to intreduce halofantrine are likely to
be guided by factors such as: (1) the anticipated effectiveness against regional
patterns of resistance; (ii) the consideration of potential side effects of alternative
drugs; (iii) the operational practicality of multidose versuz single-dose therapy; and
(iv) cost.

Halofantrine appears to be a safe and well-tolerated drug, abdominal pain, diarrhoea
and pruritis being the meost common side-effects. It is, however, contraindicated by the
marmfacturers for pregnant women and lactating mothers, since preclinical toxicological
studies showed the drug te be embryotoxic.




WHO/CTD/92 .1
Page 12

{b) Artemigipnin. Derivatives of this antimalarial product now in usze in China show
exeellent promise, particularly with respect to their effectiveness against resistant
falciparum malaria, and the rapidity with which they suppress parasitaemia and resolve
clinical manifestations of malaria. Results reported
from Chinese clinical studies indicate that they are of particular value in the treatment
of cerebral and other severe and complicated malarjas. Some of the raquired animal
toxleology studies on the derivative arteethar have already been completed, and toxlcity
studies of artemether are planned.

(¢} Lalcium-chanpel blocking drugs. It was reported recently that .
chlorequine-resistant falciparum parasites could be made temporarily chloroquine -
sensitive by exposure to the caleium channel blocker, verapamil (19). These axperiments
were prompted by previeus work on multidrug-resistant cancer cellz. 1In cancer cells, ‘
multidrug resistance results from gene amplification and production of & p-glycoprotain
which binds the anticancer drug and experts it, so that a cytotoxic concentration in the
cancer cell can no longer be attained. It has now been demonstrated that a similar,
although by no meanz identical, mechanism underlies multidrug resistance in faleciparum
malaria parasites, which export chloroguine at rates 40 or more times that of semsitive
parasites. At least two malaria genes have been shown to be amplified, and thesgse have
been sequenced and found to have some homology to mammalisn multidrug-resistance genes,
Over the past two years, a variety of drugs has been ldentified which are capable of
reversing reslstance in malaria cultures, including a number of verapamil analogues,
other calcium-channel blockers such as wviohblastine and daunomyein, chlorpromazine and its
analoguesa, and tricyclic antidepressants, including desipramine. ‘

Efforts to demonstrate reversal of chloroquine resistatce In animal models in
practice have had enly limited success as a consequence, inter alia, of the toxicity of
the candidate xeversers, and the difficulty of maintaining adequate sustained blood
levels of the drugs in order to obtain the desired effect. Nevertheless, the validity of
the concept has been demonstrated in both mouse and primate models. Cliniclans should be
cautioned against premature experimentation with such drug combinacions in view of the
considarable risk of adverse reactions and the lack of experimental laboratory data to
guide such use.

(d) Conclusiong. A number of potentially valuable new antimalarial drugs have been
developed quite recently. In considering the introduction of such drugs, countries
should carefully evaluate their individual needs and develop strategies for optimizing
the use and protecting the utility of the drugs,

3.3 Chemoprophylaxis

In 1985, the Expert Committee on Malaria, at its eighteenth meeting (1), reviewed
past experience in the use of mass chemoprophylaxis and concluded that, in children undar
5 years old, it should no longer be recummended for the following reasons:

- as chown by experience, it fails to achieve continuous suppression in a
slgnificant proportion of the population;

- it may interfere with the development of protective immunity;
- it may accelerate rhe development of drug resistance:

- it wses scarce resources that may be better used for treatment;
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- it might increase the rizk of retinopathy occurring during the lifetime of the
individual,

The Committee’s report goes on to say that, in these circumstances, it is preferable
to provide curative treatment whenever and wherever it is required, ideally through a
primary health care system that provides prompt diagnosis and adequate treatment.

In addition to the above, the Expert Committee recommended that antimalaria
chemoprophlyaxis should be made available where possible on a regular basis to pregnant
women, together with curative treatment at the initial visit. Other members of the
community zhould receive chemoprophylaxis only in exceptional ¢lrcumstances.

Einee that meetlng, some studies have been carried out on targeting chemoprophylaxis
for the protection of c¢hildren under five years of age. These have been conducted in
areas of high endemicity and seasonal transmission where falciparum malaria sccounts for
10-25% of deaths In this age grouwp (20, 21), many of which have occurred after only a
brief peried of sickness. Cerebral malaria develops rapidly in children: in several
studies the average time between the first symptom (usually fever) and the onset of coma
was yeported to be less than twe days. Even if treatment is given rapidly, therefore, it
may he too late to prevent progress to severe disease. However, in ome study in the
Gambia, children given chemoprophylaxis by village health workers suffered significantly
less iliness and mortality than comparable children given no chemoprophylaxis but treated
promptly for fevers (22). In some areas having a brief seasonal incidence of malaria, it
might be justified to provide chemoprophylaxis, but only during the transmission peried.

The Expert Committes shated the concerns expressed at the eighteenth meeting with
respect to the potential danmgers of chemoprophylaxis, its poor sustainability and the
fact that it makes no contribution to the development of an effective health
infrastructure. It considered that, where targeted chemoprophylaxis is being pursued,
particular attention should be given to the study and documentation of sustainabiliry of
effectiveness, inecluding the conditions which make it acceptable to the population, and
the ways in which sueh interventions can contribute to the development of an appropriate
health infrastructure. Furthermore, attention should be given to the impact of both
targeted and self-medication chemoprophylaxis on the development of parasite resistance
and on immunity te malaria, as well as the potential risk of szide-effects (23).

Efforts to apply the recommendations made at the eighteenth meeting of the Expert
Committee regarding chemoprophylaxis for pregnant wemen have been hampered by the
increasing resistance of B. faleiparum to drugs known to be safe for this purpose (24).
The safety of alternative drugs for use in pregnancy is inadequately demonstrated at the
present time. The effectiveness of periodic courses of treatment or of prompt therapy of
malaria i1llness and malaria-agsociated disease is being investigated. Such studies, as
well as the continued search for safe and effective drugs, should be intensively pursued.

Recommendations concerning chemoprophylaxis for short-term travellers to malaria
endemiec areas have recently been published (25).

3.4 Malaria drug utilization

Although it is realized that the quantity of antimalarial drugs consumed by national
antimalarial programmes in Asia and the Americas and by the health services in tropical
Africa represents only about 30-40% of the actual consumption in the countries concerned,
an a;tempt was made to correlate these figures with the number of malaria cases reported
in 1985,
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The number of 150 mg base 4-aminogquineline tablets consumed Iin all countrles in
relation to each identified malaria case is grossly in excess of the quantity required
for the treatment of each case, which should average seven tablets. In countries of the
Americas, the number of tablets consumed per case varled from 21 to 731, in Asia from 33
to 1304 and in Afriea from 18 to 638. These data clearly show that there is no
correlation berween the consumption of 4-aminoquinolines and the pumber of malaria cases
reported, and also that the pational requirements for antimalaria drugs for the years
1985-1989 have been determined not se much by the estimated number of cases as by the
previous year’s consumption, In countries of the Americas and Asla with organized
malaria-control programmes, excessive consumption iz mainly due teo the practice inherited
from malaria eradication programmes of giving presumptive treatment to all fever cazes
detected by the survaeillance agents and reported to the health institutions, as well as#
to the massz drug administration practised in some countries for epidemic contrel.
However, in those countries of tropical Africa where drug consumption is reported by the
national health services, there could be several explanations for this excess, including
underrepotting of malaria cases, overdiagnosis, overprescription, repeated trearment with
4-aminoquinolines of P. falgiparum-tesistant malaria cases that failed to respond to the
initial treatment, and indiscriminate dispensing of antimalarial drugs.

The datz on the consumption of the sulfonamide-pyrimethamine combinatioen Indicate
that an average of two tablets have been used In relatien to each falciparum malaria case
identified. As with the 4-aminoquinolines, this consumption is excessive, since the ‘
actual proportion of chlorequine-resistant PB. falciparup ceses which warranted treatment
with this drug combination rarely exceeded 20% of all cases (except In Thailand and some
areas of Brazil, Colombia, Viet Nam and Laos),

The injectable form of blood schizontocides (chloroquine, quinine) is extensively
used in many countries, in amounts far in excess of what is needed by the number of cases
requiring this type of treatment. This and other inappropriate practices exemplify the
apparent state of disarray in the utilization of antimalarial drugs, which in turn Is
related to the lack of coherent national drug use policies, which zhould be based on
actions aimed at improving malariz diagnosis.
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4. STRENGTHENING MALARTA DIAGNOSTIC SERVICES AND TREATMENT FACILITIES

Control of malarial illness continues to be the priority for malaria activities. The
detection and management of malarial illness must be initiated by the patient and/or the
caretakey or parent because promptness of intervention is the critical facter in aveiding
severe illness and death. The management of malaria should be the responsibility of the
health services in partnership with paramedical personmel and patients, while the malaria
services provide technical guidance on diagnostic criteria and services and the
definition of effectlive malaria drug use.

Malaria diagnosis consists of the recognition of malarial illness and the detection
of malaria parasites in the blood, generally by microscopic examination. As already
mentioned, the old-established approach of providing malaria chemotherapy in all cases of
febrile illness in endemic areas has resulted in the overutilirzation of malaria drugs in
noumalarious areas. MNevertheless, the provision of malaria therapy to malaria-compatible
illnesses 1s essential to limit morbidity; econsaquently, less than perfect specificity
of clinical diagnosis will persist, Local definitien of clinical malaria ic assentlal as
a basis for the sducation and training of health staff and the general population.
Microscopic and other laboratory capacity 1s essential for the management of zevere
disease and therapy failures, and decisions on primary patient management of malaria in
areas of multidrug resistance, particularly where more than one species of Plasmodium is
tramsmitted. The routine collection of bleood films in the course of the initial therapy
of malarial illness has not, in general, proven to be cost-effective or te contribute to
fmproved patient management. However, special malaria clinics with laboratery diagnestic
capacity have proven to be of great utility in patient management in areas of South-East
Azia where multidrug resistance is highly prevalent.

In the selection of appropriate malaria therapy and prophylaxic regimenzs in national
programmes, emphasis must be placed above all on the provision of effective interventions
at all levels. Effectiveness should be defined in terms of alleviation of disease,
elimination of the risk of mortality, and limitation of chronic morbidity such as
anaemla. Factors such as drug cost, the availability and reliability of referral systems
for managing therapy failures, and side-effects and toxicity must be taken into account
in decisions on appropriate therapy. Drug resistance, as determined by in yitro or even
in xive testing, cannot be the decisive factor in defining drug use policy, and may, iIn
fact, be misleading in suggesting too early abandonment of particular drugs.

A comprehengive drug policy must deal with various situations, including first-line
treatment of clinically diagnosed disease, the management of severa and complicated
disease, the therapy of malarial disease in high-risk groups, chemoprophylaxis, and the
referral and management of therapy failures. It is appreciared that, with such a poliey,
different drugs and therapy regimens may be recommended for different settings, and that
there will not be a =ingle "first-line" rherapy. A drug use poliecy must, in addition, be
a dynamic set of guidelines, adapted to changing patterns of malarial disease, drug
efficacy and drug toxicity. Deecisions to change drug therapy or prophylaxis poliey must
stem from demonstrable changes (deterioration) in the efficacy of established regimens:
consequently, purely parasitelogical or standard p yivg criteria must be balanced
against clinical parameters of disease and therapy response. Cost, while important for
health planners, should not be the determining factor; the alleviation and prevention of
disease and death azsocilated with malaria are the key factors (28).

In most parts of the world, the initial treatment for malaria iz based on elinical
symptoms and is given at the community level, either as self-therapy or as treatment
provided by a family member or health worker. Self-diagnosis and the purchase of a
variety of local fever remedies, or of specific antimalarial products of poor quality,
unsafe and in adequate amounts, are common practices. Mieroscopic diagnosis, if
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performed at all, is only done when the community-level treatment fails and the patient
is referred to a dispensary or hespital having the necessary facilities. In such a
situation, a policy for drug treatment must take into consideration the fact that
first-line treatment Is glven without a definitive diagnosis and often by someone with
minimal training. The severity of the {llness is markedly influenced by the species of
Plasmodivg causing the malaria. P, yivax, P. ovale and P. malariae rarely produce
life-threatening diseases, unlike P, falciparum, which frequently causes severe disease
and sometimes death,

The frequency of malaria-related mortality is, however, unknown in many areas of the
world, largely because of general underreporting of deaths and inaccurate diagnesis of
the cause of death, but it may occur in all age groups, depending on the epidemiocleogical
situation, In Afrieca, where the disease is widely prevalent, the majority of the deaths
occur in the early years of life (27), At this age, the passive immunity acquired from
the mother has waned and the infant has not yet developed sufficient immunity te protect
itself, 1In many areas of Asia, where malaria is generally less prevalent and meore focal,
it is more often associated with cccupational exposure, young adults living or working in
forest areas where transmission is ocecurring being the subjects at greatest risk, The
lack of immunity in these patients may result in death,

The aims of treatment will vary in these two extreme epidemfolopgical situations. In
areas where malaria is seasonal or geographically focal and the general acquired immunity
of the population is not great, everyone may be at risk of death from uncontrolled
patasitaemia, and it will be necessary to provide treatment which will eliminate both the
disease and the parasite. In contrast, in a holoendemic situation, a drug which produces
clinical relief may be sufficient te allow the immune system of the individual te control
the infection.

The presence of drug-resistant P. falciparum is a further compliecating facter in the
mapagement of malaria. In areas where high level-resistance to chleroquine, and
inereasingly to other antimalarials, is widely prevalent, alternative therapy must be
provided. :

4.1 Diagnostie requirementsz and practices

Appropriate management of malaria revolves arcund the decision that an 111 person has
malaria. This decision may be made by health care persomnnel, a lay health worker, a
family member or the patient himself. The diagnosis should be based as a minimum on
clear definitiong of a clinical syndrome and preferably on laboratory examinations,
including microscopic diagnosis (28).

In those areas where malaria transmission is intense, e¢.g., in much of Africa south
of the Sahara, the high level of immunity acquired at an early age results in a high
prevalence of minimally symptomatiec infectiona. Owver 90% of these malaria infeections are
due te P. falciparug. and there is often only limited correlation between parasitaemia
and the ¢linical condition of the patient, so that microscopic diagnosis may not be
particularly predictive of which illnesses are due to malaria.

Increasingly, it mwmst be recognized that, in these areas and many others, the
¢linical diagnesis snd management of malaria is the only available approach both now and
in the near future and that clinical management is 2 valid measure and not merely am
interim one for use until such time as laboratory facilities can be made available.
Clearly, clinical diagnosis is nonspecific in many instances, and this will inevitably
regult in the presumprive treatment of a number of cases of febrile illnesses which are
not malaria. However, this is unavoidable if the objective of limiting malaria morbidity
and mortality is to be accomplished. Nevertheless, the tendency in endemic areas to
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treat all febrile illnesses as malaria undoubredly leads to excessive exposure of
patients to potentially toxic malaria drugs. In addition, the correlation of fever with
malaria may result in patients with treatable normalarial fevers not receiving adequate
diagnosis or therapy. Conseguently, it is important that a systematic approach be taken
to the diagnosis of malatia so asz to ensure the highest depree of sensitivity and
specificity possible, irrespective of the method of diagnesis.

Microscopic diagnosis of malaris parasites in blood films will remain an important
element of the management of malaria. As a minimum, apprepriate management aof severe and
complicated illness in all epidemiological situations requires laboratory services.
Evaluation of potential malaria therapy failures sheuld alsc include examination of a
blood gmeaxr. Extended use of micrescopie diagnosis of assured quality would
unquestionably improve the targeting of antimalaria drugs and eliminate, to a large
extent, wastage at the periphery, especially where expensive drugs have te be used.

However, provision and maintenance of laboratory services is expensive and must be
based on careful evaluarion of health services in order to ensure efficlent and effective
health care delivery. Ideally, these facilities ghould be polyvalent but, even if at
first they deal only with malaria, they can be expanded later te provide information and
guldance on the appropriate management of other conditions.

Microscopic diagnosis is often a routine in many contrel programmes in areas of
unstable malaria where health services are generally better developed. Communicatlons
are also, on the whole, comparatively efficient and cheap so that referral systems can be
more easily maintained. In some countries, vertical malaria programmes still exist,
making the training and supervision of microscopists easier, while in ethers integration
of services has increased the responsibilities of the health workers and reduced support
and supervision. In Thailand, an effective vertical malaria programme iz linked to the
baslc health services and receives adequate financial suppert from the Government,
supplemented by bilateral aid programmes. At village level, blood films are taken by
volunteers who also give presumptive therapy, but £ilm examination is slow resulting in
delay in providing specific treatment for confirmed cages. At distriet level,
single-purpose malaria ¢linics exist where films are taken, examined, and specific
treatment given within as little as 30-45 minutes; severe and complicated cases are
usually referred te a nearby distriet hespital,

4.1.1  g¢linical diagnosis

Assessment of the elinical symptoms, particularly the presence of fever, forms the
basis of malaria diapnosis at the village level and also at the first-referral level in
many areas.

The clinical diagnosis of malaria hinges on the assessment of the patient with fever
or a histery of recent fever. In many settings, it is important to provide practical
guidelines on the management of the febrile patient. Simple diagnostic and therapeutic
charts are needed to cover the impertant, treatable causes of fever. Such charts would
not be disease-specific, but rather would help in the recegnition of the practieal
constraints on patient management. Many febrile patients, even in areas where malaria is
highly endemic, present with symptoms consistent with a large mamber of diseases which,
if not diagnosed, may become serious. On the other hand, malariz might be overlocaked
when other diseases are identified, with the consequent risk of fallure to provide
malaria-specific treatment.

Thus it is important to develop a differential elinical diagnesis for use In a
variety of clinical situations, e.g., tachypnoea and fever are indicative of respiratory
tract infections, neck stiffness and fever of meningitis, and pyrexla in pregnancy and
the puerperium of uterine, urinary tract or breast infection.
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Acuta febrile illness during the malaria zeaszon in a high-risk age group, auch as
pregnant women and children under 5 years old in holoendemic areas, or associated with
particulax hazards, such as expeosure to mesquitos breeding in gem-mining pits, or to
exophilic mosguiteos while rubber tapping at night, or a histery of recent travel to a
known transmission area, may be highly suggestive of malaria infection. It is important
that the nature of severe symptoms, both initially and recurring after treatment, should
be recognized so that patients may be referred expeditiously.

In epidemics of unknown cause, "autopsy” by microscopic examination of needle
biopsies of the hrain, or heart blood smears may implicate or exclude malaris.

4.1.2 Diagnogis by light wicroscopy

Thick blood smears are the basis for mlcrescopical dlagnosis (29). Buch smears are
dehaemoglobinized and stained with Giemsa to allow for the differentiation and
quantification of the Plasmodium species regponsible for the infection., The examination,
in additicon, of thin smears, fixed and stained in Giemsa, allows better species
differentiarion and provides information on haematological parameters, but is of much
lower sensitivity. Standardization of the method makes it possible to estimate the
number of circulating parasites per ul of blood, A limited amount of equipment is
requived, malnly a microscope and facilities for preparing stained blood films. Although
microscopic diagnosis can be carried out at the paripheral level of the health services,
it is evident that, without continued supervision and support, the provision of
microscopes at this ox any other level will not always yield reliable diagnoses and the
treatment given may therefore not be appropriate.

At present, the mlcroscopes and materials provided at the peripheral level for
malaria diagnosis are not always chesen with a clear understanding of the functions they
have to perform, the practical constraints ifmposzed by technical specifications and the
gctual conditions under which the mierescopes have to be used. Consequently, the
selection of light microscopes and other resources Is a matter for careful consideration
in order to ensure that full advantage is taken of them. The principal technical
«onstraint is the lack of cheap, reliable light sources for adequate illumination of
binocular microscopes under all field conditions. Manufacturers should be encouraged to
develop suitable light sources hased on modern technology to overcome this constraint.
In the meantime, the use of monocular microscopes with natural light or light from a
keragene lamp, will give satisfactory results in the hands of well-trained microscopists.

The provision of microscople diagnesis at the peripheral level, however, is subject
te several other problems and constraints. For example, training is expensive and must
be efficiently organized from the point of view of the selection of suitable candidates,
the preparation of courses, and the planning of refresher training, In addition, proper
malntenance of the equipment is necessary, and supplies, such as immersion oil and
stalning materials, must be provided routinely. This requires an effectrive
infrastructure.

Unjustified confidence 1s alse often placed in the results obtained by microscopists
working at rhe peripheral level. Unfortunately, their efficiency may be impaired because
of excesgive work-load, lack of supplies and proper maintenance of equipment, and
inadequate training.

Any attempt to extend the laboratery network is doomed to failure if quality is not
acceptable. Basic training must be supplemented by repgular supervision and refresher
courses. Ideally, any country in which a laboratory network is considered ilmportant
should possess a reference laboratory. This laboratory should train personnel, as well
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as contrel the quality of training at other centres. It should check "difficult” or
"important" slides sent in from the periphery and exercise quality contrel of diagnoses
made at the periphery. 1f a reference laboratory does not already exist, it ghould be
established preferably at an institution where malaria training and cross-checking of
blood slides 1s carried out.

4.1.3 Risks associated with the taking of blood smears

The degree of risk of accidental infection from bleod lancets used for taking blood
films for malaria diagnosis is at present unknown. Evidence from studies of infections
with HIV and other infectious pathogens shows that, under certain clreumstances,
accidental trangmlssion of these pathogens can oceur. All malaria workers should be
aware of thiz risk, both to themselves and to the malaria patient.

Ideally, disposable blood lancets and needles should be used for taking blood fllms
once only, and then disposed of in a safe manner using the standard sterilization
techniques prescribed for the safe disposal of potentially hazardous waste. 1f
nondisposable lancets and needles have to be ugsed, they should be sterilized following
each single use. These instructions should be routinely disseminated to health workers
at all levels, and supervisory procedures established to ensure that proper preventive
measures are taken,

The risk of such iatrogenic infections can alse be reduced by a more eritical
selection of blood samples taken for routine surveillance, and by better training of all
health staff in methods of protecting themselves against blood-borne infeetions. The
implementation of adequate preventive measures should be coordinated, and support sought
from other programmes, such as AIDS programmes, that have a particular interest in
controlling the spread of disease by adventitious infections,

4.1.4 Peripheralization of malaria diagnosis

It iz accepted that, in many areas, clinical diagnosis and patient management is the
only practical approach for malaria contrel. However, in this approach, malaria
diagnosis is often based on the presence of fever, which unfertunately, is alao a
prominent symptom of two other major causes of morbidity and mortality (especially in
children), namely diarrhoea and respiratory infections. Accordingly, as pointed out
previously, many malaria treatments are given to patients who are not suffering from the
disease, and rhis presents sericus dangers in that it can, and dees, result in
overtreatment, exposure to potentially texic drugs snd wastage of resources,

Peripheralization of micrescopy, while solving seme of these problems, may not be
feasible for logistic or economic reasons. One way to overcome these difficulties,
however, iz to concentrate microscopic diagnostic resources in selected epidemiological
areas where they are of particular utility, namely areas of unstable malaria asgoclated
with special risk and the prevalence of both E. falciparum and B. xivax, e.g., Asia and
South America. Because of the presence of multidrug-resistant E. falgiparum, the therapy
of disease caused by the two species requires different drugs; hence, laboratory
diagnosis 1s essential for adequate case management. Nevertheless, the economic
situation in many countries may limit the peripheralizatiom of this service: the costs
of examining each blood slide (including the cost of materials, depreciation of the

microscope, and microascopists’ time, but not accommodation amd training) ameunt te
Us50.30.

4.2 Development of skills
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In oxder to implement the diagnestic and treatment aspects of the revised malaria
control strategy, additional general and apecialized training iz required at all levels
of the national health programmes In most countries. BSeveral basic skills are necessary
to attain the targets, health workers needing different combinations of these skills
accarding to their role and fupction in the programme. Thus they need to become skilled
in rhe following activities: (i) the elinical diagnosiz of uncomplicated malaria;

(ii) the parasitological confirmation of malaria infections; (iii) the treatment of
ambulatory malaria patients with the appropriate drug, given in the proper deosze by the
correct mode of administration; (iv) the follow-up of these patients to detect drug
side-effects and treatment failures; (v) the diagnosis and treatment of severe and
complicated malaria; (vi) recognizing thelr own limitations in dealing with difficulc
diagnestic and treatment problems, and the need to refer the patient to a higher level of
the primary health care system; (vii) communication with individuals and communities
regarding various aspects of the diagnosis, treatment and prevention of malaria, in order
te encourage better cooperationm and the Involvement of both patients and communities in
early diagnosiz and treatment; (viii) in respect of supervisory activities, the
development of a collaborative rather than punitive approach that will ensure that tasks
are accomplished expeditiously and theroughly.

4.2.1

The problems in the current training programmes that need to be addressed may be
summarized as follews: (i) trainers frequently teach outdated concepts; (ii) there iz a
lack of gkilled trainers to provide training programmes, and these trainers often use
ocutmoded educational techniques, such as an excessive number of lectures; (iii) the
physical resources available for the teaching of malaria diagnosis and treatment skills
are often inadequate (e.g., poorly equipped laboratories, lack of supplies and
equipment); {(iv} the curxiecula of schools for health professional ars often heavily
weighted towards the parasitological aspects of malaria and may not place suffieient
emphasis on the management of malaria patients; (v} teaching‘materials available for
training in malaria diagnesis and treatment are frequently in short supply and may not be
up to date and of pgood educational quality; (vi) health workers are often not selected
correctly, s¢ that inadequately trained and educated people are employed, particularly at
the peripheral levels of the health care system; (vii) health workers at the periphery
are often trained by several different programmes (e.g., diarrhoeal diseases,
tmmunization, malaxia) on different occasions; this is not only an uneconomical use of
time and resources but each of these programmes also has expectations of the health
workers which may not be realistiec in the light of the total demands on them; (viii) the
supervision and guidance given to health workers is often inadequate, and may be of a
punitive rather than an educatienal natute; (ix) there is usually little opportunicy for
health personnel to receive continuing education or refresher training.

4.2.2 Approaches to development of skills

In order to promote the development of the skills degeribed above and to overceme the
problems related to malaria training activities, a number of specific actions need to be
taken by each country, as follows: (i) the gaps and deficiencies in the malaria diagnosis
and treatment skills of health services personnel working at different levels of the
health system need to be identified; (ii) after the skill deficiencies have been
identified, the types of training activities needed for each category of health services
personnel can be deseribed; (iii) in the process of identifying training needs, it is
Inereasingly important to relate malaria clinical tralning to the training activities of
other programmes which also have a predominantly diagnosis/treatment orientation (e.g.,
diarrhoeal diseases, acute respiratory infeetiens); (iv) after the training needs have
been described, the human, physical and financial resources needed for developing,
implementing and evaluating the required tyaining activities must be identified.
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The next step is the development and implementation of cempetency-based training
activities which will provide the necessary Input to correct the skill deficiencies that
have been identified with regard to malaria diagnosis and treatment. During the course
of the training process and at the end of it, there will be a need to evaluate the
personnel being trained to see whether they are attaining the skills that have been
identified as necessary for the performance of their tasks (20).

4.2.3 Educational methodolopies

It is important that the training be pragmatic and practical, based on a
learning-by-doing *hands-on" approach, with a greater emphasis on skills development than
on knowledge acquisition (31). Some suggested educational methodoleogie=z for this
training ineclude: (i} the development and use of locally adapted practical guldelines
for the differential diagnesls of malaria and of the prineipal endemic febrile diseases
encountered; (ii) the development and use of case studles and simulated patients, 50 as
to promote the use of the problem-solving appreach; (iii) the development and utilization
of task-oriented training modules on the different aspects of the diagnosis and treatment
of malaria (e.g., a basic laboratory microscopy for health workers module); (iv) the
development of model curricula covering the diagnosis and treatment of malaria, for use
in schools for health professionals (e.g., schools of medicine and nursing); (v) the use
of protocols and guidelines for the guidance of supervisexs of health workers; (vi) the
use of workshops on clinical diagnosis and treatment as & mechanism for ensuring the
continuing education of health personnel.

It iz stressed that each of these methodologies should be implemented in a realistie
setting. The cleser the training sitvation is teo the actual work situation, the more
readily can the skills learned be adapted and used.

5. EPIDEMIOLOGICAL EVALUATION

Current practices for the epidemiological assessment of malaria vary considerably
from country te country, although they may conform to a few major organizational patterns
which may be grouped inte (a) the practices of specialized malaria-control organizations
operating in malaria endemic countries or areas, or in places where malaria is no longer
endemic, and (b) the epidemiolegical activities of general health services in malaria
endemic or nonendemic eountries.

5.1 Epidemiological practices in malaria control

The principles of the malaria control strategy are: (a) the formulation of realistic
objectives in respect of attainability and sustainability; (k) the approprilate
distribution of responsibilities as between specialized and general health services; and
(c) the epidemiological approach te the szelection, monitering and evaluation of
interventions, Collaboration between the malaria-contrel serxvice and research
institutions must be ensured so that action is not separated from learning but forms part
of the learning process. Operational research should be an integral part of the control
programme and should, by identifying problems, help te guide more basie research. In the
light of this guidance, current epidemioclogical practices should be modified in order to
make them action-related and capable of providing the information required for the
implementarien and evaluation of control interventions.

Most of the information required may be provided just as well by general or
collahorative services as by voutine specialized antimalarial programmes, or even
better. It is also true that malaria surveillance systems have considerable numbers of
trained personnel who, in many countries, are the only members of the health services
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having both an epidemiological perspective and & detailed knowledge of local conditioms,
including population distribution and social and ecolegical characteristics. These
persormel constitute a valusble asset that can be used in the establishment of peripheral
epidemiological services if the individuals concerned can be reorientated towards
obtaining the required information instead of continuing to perform umproductive
routines. The main problems encountered in this reorientation are found in the mid-upper
echelons of the system among persontiel more concermed with nominal supervisory functions
from which they derive some income but are not really invelved and are hence a source of
inertia. It must also be recognized that there is no general operational formula for
making the necessary changes nor for gelecting relevant epidemicloglcal practices, which
sheuld be tailered to the objectives of contrel and of the interventions selected.
Reluetance and even mistrust may be expacted on the part of the general health services
staff, who may feel that additional responsibilities have been thrust upon them, unless
they are participants in the planning process, It would be prudent te initiate the
process on a relatively small and manageable scale in parallel with the review of control
activities, as a priority of operational research.

5.2 Epidemiological indicators, surveys and analysis

For the management of malarial disease, epidemiological situations must be analysed
and appropriate interventlion measures developed (32). The underlying c¢enceptual model
(cee below) must also be developed, existing sources and parameters of informatiom
evaluared for their relevance to controel methodology, and any new indicators needed used
in the programmes (331).

5.2.1 The conceptual model

The model that is implicit in the control of malarial disease through treatment of
the sick can be outlined as follows: (a) without treatment, not all malarial infections
produce diceace, some (or most)} of the disease is self-limiting, while a fraction of
P. falciparun disease progresses to severe and complicated malaria and death; (b) timely
and effective treatment of malarial disease will cure it (shorten the duration of
individual illness, hence the prevalence of illmess in the population) and prevent its
evolution towards severe and complicated malaria and death; above & certain level of
transmission, it will have only a negligible effect on the incidence and prevalence of
infection (parasitaemia) and on the incidence of disease; (¢) timely and effective
treatment of severe and complicated malaria will reduce its case fatality rate to a
minimum; (d) the aim of contrel activities should be complete and early detection,
diagnosis and effective treatment of malarial illmess, including severe and complicated
malaria.

The relevant epidemiological/operational variables include {(g) the magnitude of the
malaria problem, in terms of the incidence of malarial disease in relation to parasite
species, place, season, and patient characteristics (age, sex, ocecupation and habits),
and of the incidence of severe and complicated malaria related to these characteristilcs;
(b)Y the major determining factors, in terms of the response of infections to treatment,
policies concerning diagnosis and treatment, the delivery systems, including the
distribution and accessibility of health services and the diagnostic and therapeutic
skills and facilities available at different levels, the practices of individuals and
families with respect to malarial disease, and the practices of providers of health care
and of antimalarial drugs.
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Large amounts of information are continuously generated threugh the ordinary
operation of the health services, both public and private, but relevance and quality of
this information are varisble and limited. However, it has been shown that its
utilization can be greatly improved (34, i3). Information obtained in this way has the
advantages of being cheap (little special investment is required) and readily available.
Because of the differences between countries with respect to the development and
organization of health services, it is usually neither feasible nor desirable to define
universally valld indlcaters toe rigerously.

When the information iz used, its unaveidable limitations with respect to qualiry,
completeness, and standardization in space and time (between countries and time periods
should be remembered). Two recurrent illusions may still require dispelling, namely that
perfect and exhaustive informatien is required for action, and that such information has
ever been available in public health programmes, e.g., in certain malaria eradication
programmes .

(a) Reukine. assessment and/or counting of the relevant events, These are the
numerators, and are (i) cases of malarial disease, (il) cases of severe and complicated
malaria, (iii) malaria deaths, (iv} treatment failures; snd (v) emergency situations.

(1) Cages of malarial disesse, It is necessary to define a case. This may be an
episode of illness classified as malarial disease (and treated as such) on clinical
grounds by history, symptoms and signs, possibly supplemented by a parasitelogical
criterion, either microscopic patency, preferably with species ldentification, of &
parasite density reaching a certain threshold. Such a definition is not deveid of
ambiguities, concerning e.g., the clinical criteria, the optional use of parasitological
disgnesis, the operational definition of patency or of a thresheld of demsity. In every
programme, a case should be defined operationally as clearly and practically as
possible. More than one definition may be used within the same programme (e.g., at
different levels of diagnostic skills, or with or without laboratory confirmatiom), but
in this event the differing data on which the definitions are based should be specified.
It may not always be possible to distinguish pew infections from recurrences, &
digtinetion that was important for the eradication strategy but net for control.
However, early recurrences are important for the detection of treatment failures.

Cases should always be characterized with respect to age, sex, place of residence,
and time of onset. In some circumstances, it may also be useful to characterize them
with respect to occupation and probable place of exposure., It may not always be possible
to distinguish indigencus from imported cases, but this distinction is less impertant for
control than it was for eradication.

(ii) Cases of severe and complicated malaria, Operational definitiens and diagnestic
criteria for severe and complicated malaria have been reviewed recently (13)., Pifferent
definitions and diagnostic criteria may be used at different levels of the health
services, depending on the diagnestie skills and facilitiez available. In every
programme, the operational definitions used should be specified. Even a count of
hospitalized malaria cases may be a useful indirect indicator «f the incidence of severe
and complicated malaria. Cases of severe and complicated malaria should always be
characterized with respect to age, sex, place of recent residence, and time of onmset, It
is helpful to develop and use a standardized case history, including a histoxy of
symptoms and signg, and of diagnostic and therapeutic measures (and these responsible for
taking them), and the apparent effect of the treatment on the symptoms and signs. Such
standardized case histories are useful for understanding the genesis of severe and
complicated cases, and for planning preventive measures, ¢.g., by improving the
availability and quality of diagnestic and therapeutic skills and facilities at the
peripharal and intermediate levels,
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{iii) Malatria deaths. The coverage achieved in death certification, ineluding
determination of the cause of death by a mediecally qualified person, is generally low In
malaria endemic countries, and even lower in the most highly malarious parts of those
countries in which most of the malaria deaths are likely to occur. Furthermore, the
atcribution of a death to malaria is not always easy, even for a medically qualified
person, and errors are likely in both directions. Even with the above limitations, It is
important to report end count deaths attributed to malaria, by time, place, age and sex.
The case farality rate of hospitalized malaria cases may be a useful indicater, if it is
remembered that a decrease may reflect better care and/or earlier admission.

(iv) Treatment failure, The response of infections to chemotherapy iz a ecrucial
epidemiological variable. The first indication of a local change in response of the
parasites usually comes from prophylactic failure in nonimmune visiters or temporary
residents, or from treatment failures in the local residents, Both indicate a need for
further investigation, which might be initiated by a simple but systematic assessment of
response to treatment, such a as comparison between parasitaemia on the day of treatment
and the third day thereafter, and the counting and analysis of apparent treatment
failures,

(v) Emergency situations. In addition to the routine ceounting of cases, deaths, and
treatment failures, the health services should take note of unexpected events suggestive -
of emergency situations, such asz an excess of casex of fever, or of severe disease that
might be severe and complicated malaria, or of deaths that might be due to malaria. Not
uncommonly, an apparent excess may be noted first by government services other than the
health services, or by the general public and the media rather than any of the government
sexvices. The health services should be receptive (and responsive) teo such reports,
whatever their source. ’

(h)

Counts of events (numerator data) may be of some use as such (e,g., in estimating
needs or assessing time-tyends), but their usefulness is much greater if they can be
related to populations at risk (deneminators) for the caleulation of indicator rates.
The actual populations at risk are, however, not always clearly defined and usually
impossible Co count accurately, so that various substitutes are used instead. The most
useful "gubstitute denominator" may vary according to the situation, and is not always
ocbvious; operational research would be useful in this area.

Some possible denominators, more ot less readily available in different situations,
are: (i) the population served by health service units at diffevent levels: thizs permits
the calculation of population incidence rates; (iIl) the total number of patients or
ocutpatients (all causes combined): cases of malarial disease may be expressed as a
proportion of all detected disease; (iii) the total number of hospitalized patients:
hospitalized malaria cages may be expressed as & proportion of all hospitalized cases;
(iv) the total number of certified deaths or of hospital deaths: this may be used as
denominatoy for the corresponding number of malaria deaths, and the result expressed ac a
preportion,; (v) the total number of antimalarial treatments, or of those tested in some
$imple first-line screening, as mentioned above: this may be related to treatment
failures to calculate failure rates; (vi) the number of reporting units (institutional
health unite from first- te third- line, or geographically defined administrative units
such as districts: this is a crude but sometimes useful indicator of coverage, e.g., in
the interpretation of time-trends likely to be affected by changes in coverage.

5.2.3 Information obtainable through special sample survevs
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Seme of the information required for the management of malarial dizeasze cannot be
derived from the dats collected more orx less routinely by the health services, and 1=
only obtainable through speclal sample surveys. As the numbet of varxiables that can be
explored by surveys is wvery large, and as surveys are expensive and require special
investment, it is important to review critically, within each malaria-control programme,
what kind of survey data are really required for actiom, how much and of what quality.
The types of special sample surveys that may be useful for action in many programmes are
described below,

(a) Sensigivity of parasites and infectionms to antimalarias drugs. Prophylactic
failures, therapeutic failures, and/or simple screening of a sample of routine
antimalarial treatments may indicate changes in drug response. Surveys uwsing standard
invivo and/or in vitro tests may be used to investigate reported changes. The 1in vive
test, either the standard WHO test or a verslon of it in which the prominence of the
parasite component iz reduced but the clinical response incerperated (36), is important
for guiding treatment policies. The in vitro tests are useful for special
investigations, such as determinations of patterns of cress-resistance and of response to
potentially elipible alternative druga not yet in clinical use.

(b) Parasitological and serological surveys., These may be used to assess the

epidemiological situation when there are reasons to suspeet that this has been distorted Q,
by the information obtained through the ordinary operation of the curative health

services. Such surveys may be used to assess suspected epidemics, the frequency of

asymptomatic infections, and (if supplemented by simple interviews) the frequency of

malarial disease unattended by organized services. Surveys over In time may reveal

changing degrees of endemicity, of utilizatien of protective measures, and of predominant

parasite species, notably the present widespread shift from P. wivax to B. falciparum

(3, 38).

(¢) Retrospective investipgation of deaths, Assessment of malaria deachs through
regular certification is usually very inadequate. It may be wseful te supplement it by
special surveys involving: (i) the detection and reporting of deaths by a resident
member of the community; {ii) the retruspective standardized interview ¢f responsible
household members to determine the history, symptoms and signs of the terminal illness,
and the diagnostic and therapeutic measures taken; (iii) the assigmment of deaths te
their probable causes (including malaria), following a simple classification system (22,
40Y. The methoad requires evaluation in different situations; even a relatively crude
method may be very useful for investigating the largely unknown descriptive epidemiolegy
of malaria deaths.

(d) Sogial. ecepomic and behavioural surveys. Surveys of this type may be crucial .,

for understanding some aspects of the malaria situation, and for assessing the
opportunities for intervention and the constraints to be faced., The following aurveyable

toples are likely to be important in many malaria-control programmes: (i) the knowledge, I
attitudes and especially the practices of the individuals and families confronted with
malaria; (ii) the knowledge, attitudes and especially the practices of the health
personnel responsible for the diagnesis and treatment of malarial disease; (iil) the
patterns of distribution and utilization of antimalarial drugs in populations (including,
in particular, self-treatment and the private commercial and uncfficial sector), and the
relevant soelal and economic determinants.

5.2.4 Epidemigological apalysis
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The epidemiological appreach te malaria control requires routine collection of the
data, caleulation of the indices, and the regular submission of the results of special
survays to epidemiclogical analysis, i.e., the application of sound epldemiclogical
principles to the interpretation of the data, This has many aspects, only the following
two of which will be dealt with here:

(a) CLontinuous analysis gocording teo time, place. age and sex, Time series are

useful for calculating and updating the expected values (e.g., mean and/or median, range
and/or standard deviation) of indicators, and for comparing current data (e.g., the
incidence of malarial disease) with expected values. Analysis of spatial distribution,
using simple, regularly updated maps, will show up problem areas (both high and low
reported ineidence rates may merit further investigation). Distribution by age and sex
may suggest rhe effect of immunity, differential exposure te malaria, or differential
utilization of the health services,

(b) Expected behaviour of indices. Indices will be affected not only by the true

underlying epidemiological situation and by interventions, but also by the development of
the assessment methodolopy. For instance, where the successful diagnosis and treatment
of malaria .together with an increased effort to detect and record the relevant avents are
unlikely to affect the prevalence of infection, indices are likely to behave as feollows:
(i) the reported incidence of malarial disease will first increase, then remain
relatively stable; (ii) the reported incidences of severe and complicated malaria and of
melaria mortality will first increase, then dectease, then perhaps level off.

5.3 Orgaﬁizational aspects, ‘ , .

Organizers of data ccllection in malaria-control programmes should recognize the
variability and focality of epidemiclogical situations. There is therefore a need to
stratify these situations by means of epidemiological and demcgraphic research so that
the same intervention strategy can be used In several areas, and te develop and provide
appropriate methodologies and tools. These include information systems for monitering
progress, the training of responszible personnel in epidemiological skills, and
supervisory cadres of malaria specializts at the higher lewels of the health services.
It should be recognized that the programme may be developed: (i) as a new
malaria-control-type programme to be incorporated into the health service; (1i) by the
strengthening or reformulation of an ongoing programme; or (iii) by the conversion of an
eradication to a contrel-type programme.

5.3.1 Information systems development

In information system development: (i) information and reporting should be strictly
related to the objectives, activities and results of the programme; {ii) the information
should provide the necessary knowledge of the demographic, parasitological,
entomological, ecological and social and economic factors affecting transmission;

(iii) the information should flow between, and help coordinate the asctions of the health,
health-related and intersectoral agencies Involved; (iv) the data collected should be
amenable to processing and analysis; (v) the type and timing of the data, and the
personnel who collect it, must be specified; (vi) report forms must be prepared and
supplied to the responsible reporters in advance; (vii) rhe data should be collected oh a
continuous basis so that progress can be confirmed or shortcomings revealed.

5.3.2 Development of cpidemiological skills in the health services

The aresas where malaria is most prevalent are alsoc those where persommel trained
epldemiologically to evaluate the information obtained by community health workers are in
shortest supply. These epidemiological workers are usually stationed at the district
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health facility (the second referrval level), and should have & qualification in biolegy
equivalent to the BSc. They require in-service training in stratification, in planning
and implementing the programme as it applies to their assigned arsa, in censelidating and
analysing epidemiological data, and in evalusting the progress of the campaign. They
should be trained to identify vectors and changes in vector habits and patterns,
ecological changes, vector resistance to insecticides and parasite resistance te drugs,
human migration both into and out of their distriets, and (to the extent possible, using
previous seasonal records and current climatic and parasitological data) to forecast
epidemics. These epidemiologists may have to undertake a range of dutles, and deal with
other vector-borne and communicable diseases which may have epidemiological
characteristics in common with malaria. It is particularly important to appreclate that
existing personnel already trained only in malaria, or those trained only for other
diseases, will require reorientation.

5.3.3 Role and deplovment of malaria specialists

At ecentral levels of the national health services, the develepment of long-term
malaria-control programmes demands a stromg core group of specialists trained in
malariology, epidemiology, entomology and programme management. These experts are
responsible essentially for advising the health autherities in planning the malaria
programme, ineluding its finaneing and the details of long-term capital and recurrent
expenditure, its techmical orvganization and evaluation, the training of
intermediate-level staff, and any research component.

At the intermediate level, appropriate skilled personnel are necessary to gulde the
programme, train and subsequently supervise the multipurpose medical and laboratory staff
in the malariological aspects of their dutias, undertake the relevant informational
duties, promote and maintain liaison with provincial and district-level administrative
and general medical personnel (official and private), and maintain a dialegue with the

communtity leaders and population, thereby educating them and ensuring theitr cooperation
and cellaboration.

L




WHO/CTD/92.1
Page 29

6. PREVENTION AND CONTROL OF MALARIA TRANSMISSION

The prevention and control of transmission can be achieved hy: {(a) reducing vector
abundance and/or man-vector contact and/or vestor longevity and infectivity; and
(k) reducing parasite reservoirs or, more speclfically, gametocyte carriers.

Reducing the seurce of infection in the human population iz part of the broader issue
of the management of malaria cases as degeribed in section 3. Moreover, even where the
health services network for the prompt management of the disease is comparatively well
developed, some infections may not be detected and these may conitinue to play a role in
the maintenance of transmission. Mass administration of bleod schizentocidal drugs
together with a gametocytocidal drug can have a major impact on the lavel of
transmisslon. However, this type of intervention has its limitations in terms of
long-term acceptability and sustainability and eannot be recommended, except in special
circumsrances, e.g., where an epidemic has broken out or seems likely to do so.
Antivector measures remain, therefore, the fundamental tools for the prevention and
control of transmission. The effects on transmission to be expected from such measures,
however, depend on the complex relationship between the ecology of man and the vector.
For example, the effectiveness of vector-control measures on the reduction or
interruption of transmission in an area depends on the intensity of transmission, the
levels of endemicity and the behaviour patterns of the human population. Antivectox
contrel measures are of fundamental importanece in the control of malaria under a wide
range of conditions in which transmission is low and unstable and the localvector
breeding habitats are accessible and restricted in their digtribution. During the
eradication era, satisfactory results were obtained through vector-centrel interventions
in many parts of the world. In troplcal Africa, in situations where malaria transmission
was seasonal and unstable, transmission was greatly reduced with a significant drop in
malaris incidence and prevalence (4l). However, it was also demonstrated that veector
control measures did mot bring about an interruption of transmission or have an impact on
the overall disease burden of the populations of many tropicsl African countries with
stable and high transmission of malaria.

6.1 Currently available veector control measures

The main antivector measures currently available for prevention, reduction or
interruption of malaria transmission are described below.

6.1.1 Control of map-vector comtact

The personal protection measures that can be undertaken by individuzls, families or
entire communities include:

- wearing clothing that covers arms and legs in the evenings;

- aveiding, whenever poszible, outdeor evening or nocturnal activities during the
peak mosquito biting period;

- uging repellents whenever possible;
- using insecticide-impregnated bednets/curtains;
- eonstructing improved houses;

- screening of houses (mosquite proofing) with locally available materials;
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placing domestic animals between majer mosqulto breeding places and human
dwellings so as to divert vectors from humans to animzls (zooprophylaxis);

- siting villagas or settlements away'from actual or potential breeding places,

The above persenal protection measures will lead to a reduction in the frequency of
man-vector contact and will have an influence on the rate of vector infectivity.

6.1.2 Envirconmental management

Individuals, communities and local authorities can all undertake the elimination or
reduction of actual or potential vector breeding sites by means of environmental
management measures. These can also be undertaken by various agencies engaged in
development projects, such as agricultural Llrrigation gchemas, conatruction of industrial
plants, major public works (read construction), water resource development (dam
construction) and strip-mining. Sustained community participatioen and coordinated
intersectoral collaboration between the ministry of health and other sectors to remove
actual or potential breeding places will bring asbout a significant reduction in vector
numbers. Source reduction and environmental management measures include filling of
potholes and similar hollows, drainage, clearance of vegetation from breeding sites,
canalization of riverbeds, sluicing and flushing, intermittent irrigation and other water
managemant measures.

6.1.3 Biolegical centrol

The use of biological control agents, currently enly larviverous fish, to control
malaria vectors is particularly suited to areas where mosquito breeding =ites are limited
in size and number. Breeding places such as cisterns, wells and other similar structures
in arid and oasis-like areas are amenable to control by larviverous fish, which can be
undertaken by individuals or communities, and can be incorperated into primary health
care programmes. In northern Ethiopia, an indigenous larviverous fish, Aphanius dispax,
has been used by the population te contrel Ancpheles culigifacies adanensis, which was
found to breed in wells and water-storage containers. In the desert areas of Somalia,
where the number and size of breeding places (cisterns and wells) are limited, the use of
tilapia fish, Orecchromis spilurus spilurus, was found te be affective (4&2). The use of
Gambusia fish as a bioleglical larvicidal agent -dates back to the 1920s (43), and It
continues to be used today in various environmental conditioms, e.g., in rice fielda.
Under such conditions, the reduction in vector sbundance will have a direct impact on
transmission and on the incidence of malarial disease.

6.1.4 Chemical or microbiological agepts

Q

In urban areas where the number of larval breeding places of malaria vectors are
limited, the pericdic use of biological products, such as Bacillu=s thurigiensis
israelensis, or chemicals, such as temephos, may be considered as a means of reducing
vector abundance.

Indoor imagocidal (adulticidal) spraying is usually carried out with residual
insecticides, while imagocidal space spraying (fogging) is used outdoors. Both indoor
and sutdoor spraying with insecticides have a direct effect on transmission, which may or
may not lead to the reduction of malarial disease, depending on the epldemiclogical
gitvarion in which they sre carried out.

6.2 Expacted impact of vector-control measures
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The following three distinet types of results (not mutually exclusive) can be
obtained by the application of the available vector-control measures, namely reduction
of: (1) vector sbundance; {il) man-vector contact; and (iil) vector longevity and
infectivity. Activities targeted at the larval stages of mosquitos, using envirommental,
biclogical or chemical control measutres, generally achieve reduction of vector abundance,
and this may havae a direct impact on the frequency of man-vector contact, Reduction of
man-vector contact is typically achieved by personal protection measures as well as by
indoor and outdoor imagocidal spraying. Residual application of imagocidal insecticides
is expected te reduce the vector survival rate. In some circumstances, it will also
increase the length of the sporogonie eyele by forcing an endophilic vector to rest
outdoors where amblent temperatures are suboptimal Ffor rapid parasite maturation.

The reduction of vector abundance has a relatively lower impact on malaria
trangmisgion than that of man-vector contact. However, the greatest impact can be
expected from the reduction of vector longevity and infectivity. Vector-control measures
complement each othex and can be implemented either in an Integrated manmer or
independently, depending on local conditions,

6.3 Criteria for the selection of antivector measures

On theoretical grounds, imagocidal spraying should be considered the antivector
measure of choice for malaria contrel because of its multiple effect in reducing vector
abundance, man-vector contact, and vector lengevity and infeetivity. However a critical
historical assessment shows that this antiveetor measure has been effective, acceptable
and sustainable only in certain circumstances.

Spraying of residual insecticides on the luterior walls of houses and, in some areas,
of cattle cheds, played a fundamental role in the interruption of malaria transmission
where this depended on the endophilic behaviour of the vector and man, resulting in a
stxictly house-dependent transmission (44). In the area concerned, it was not so much
the direct imagocidal effect of the insecticide that was lmportant, but the fact that the
domestic enviremment, climatically protected, was made unavailable to both the mosquitos
and the parasites developing within them, thereby affecting the length of the sporogenic
eycle and vector survival (44). This situation is prevalent in temperate zones, which
are now mostly malaria-free, but it alse exists in some tropical and subtropical highland
areas where malaria remains sn importent problem, In such areas, where the vectors are
endophilic, the proper uge of residual intradomieciliary. Lnsecticidal spraying either on
walls or the use of impregnated fabrics such as bednets or curtains should be advocated
whenever socially end economically sustainable, and would be the method of choice for
intervention against vectors in most cases when dealing with the prevention and control
of epidemics, In contrast, the usefulness of larvicides is very limited and their use
can be advecated only under certain conditions in urban areas or to control vector
breeding in restricted and readily accessible habitats., In many of these situations,
water management by drainage and intermittent flushing, squatic plant control, the use of
larviverous fishes, and the c¢overing of wells and cisterns might be cost-effective
options (43).

In climatic conditions favouring outdoor transmission, the exophilic behaviour of
both vectors and people represents the most significant constraint on the use of
insecticides for malaris control. Available antivector measures are not effactive in
conditions of stable malaria transmission such as those prevailing in most of tropleal
Africa. In these areas, the best result that can be obtained by vector contrel, assuming
that the interventions are sustainable on a leng-term basls, iz a more or less marked
reduction in vector capacity. In such circumstances, priority should be given te vector
contrel by persemal protection and environmental methods, However, limited or
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intermittent vector-centrol operations based on insecticide spraying might be considered
approprlate in: :

areas where there is a threat of epidemics, e.g., during z build-up of cases for

various reasoms coupled with increased vector populations;

urban or semiurban settings with a significant proportion of nom- immunes living
in crowded conditions, surrounded by numerous types of breeding sites;

settlement programmes involving large populations in endemic areas (e.E..
gsattlers, refugees, military camps);

populations from nonendemic areas, patrticularly migrant workers, in
agroindustrial development projects such as cotton or sugar cane plantations.

6.4 oritical aszessment of efficacy of antivector measures

While the usefulness of vector control in preventing or reducing transmission is
generally recognized, decisions as to the timing and type of intervention measuras are of
crucial importance. The intervention must be justified by the local acological, seocial
and epldemiological situatien, the biological characteristics of the local target vector Q,
populations, the expected efficacy and sustainability of the control measures, as well as
a cost-effectiveness analysis,

Vector-control measures which affect the transmission potential in an area may result
in changes in the equilibrium of the epidemiclogy of the disease, since reduction in
transmission normally causes a reduction in population immunity. If such interventloms
are interruptad, there is a risk of rebound effects, and they should therefore not ba
ivnitiated unless they can be sustalned. : :

In many malaria-control programmes, vector-control measures are still carried out as
a routine without regard for the epidemiclogical conditions. Intradoemiciliary spraying
is undertaken without taking into consideration the characteristics of the target wvectors
{such as their endophilic tendencies and their susceptibility te candidate insecticides),
the sleeping habits and activity of target populationz during peak biting hours, public
acceptance of, and participation in the spraying programme (measured by the numbers of
refusals, and the frequency of replastering and painting of sprayed houses), the
suitability of the surface structures for residual spraying (temporary shelters), the
quality of the spraying technique (incomplete spraying of houses, and the application of
incorrect deses), and the timing of the spraylng.

In the light of current vector-control practices, as deseribed above, the Committee .,v
noted that the antivector component of malaria control is in need of both guelitative and
quantitative adjustments, In order to maximjze the usefulness of the vector-control
component in a given situation and to Increase sustainability, the following should be
considerad during the decision-making process: ‘

a careful local asszessment of the ecoepidemiclogical background;

the nature and availability of cooperation at individual, community and
intersectoral lewvels;

the transmission intensity, including the malaria-related morbidity and
mortality; \ ' : ‘ ‘
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the nature and extent of the parasite reservoir (gametocyte carriers);

the vector characteristics, the species and their feeding and resting
behaviours;

the insecticide susceptibility status of targeted vectors;

the cost-effectiveness and sustainability of the intervention,

In some programmes, standard insecticide interventions continue te play an important
tole, and may be the only feasible method available in the short term, However, in most
other cases, the impact of the routine employment of insecticides neads to be reassessed
in terms both of efficacy and of the optimal use of resources in the context of malaria
contrel through the primary health care system. In this respect, the following points
are stressed:

specific studies in each country are urgently needed to evaluate the
cost-effectiveness of existing antivector measures;

where the impact of large-scale insecticide intervention is not reflected in &
reduction in disease incidence or mortality, alternative intervention strategies
shiould be tested and possibly implemented; :

where residual insecticide application can be expected te have the game everall
Impact as community-based methods, such as self- protection (bednets, screens,
ete.) and the use of larvivorous fish, such community methods should have
priority,

It is recognized that impregnated bednets, curtains and other fabries can play a
useful role in ¢ertain situations and that personal protection measures against vector
contact have enormowus potential, particularly as a self-sustainable vector-control
measure. However, the effects of standard residual spraying and of the use of
impregnated materials have not yet been compared in a wide range of ecological,
epidemiologlcal and social situations, and the impact ¢f the use of bednets on morbidity
and mortality has not been assessed. Carefully designed trials should therefore he
carried out on a sufficiently large scale so that additional scientifiec evidence can be
<collected on which to base and formulate malaria-control strategies,

7. MANAGEMENT OF EPIDEMIC MATARTA

7.1 Problems experienced in the recognition and management of recent malarila
epldemics

The Expert Committee, in its seventeenth report, devoted considerable attention to
the problem of malaria epidemics, their forecasting, prevention and control (2). It was
only natural, at that time, for the Expert Committee to focus its attention on those
malaria epidemics that oceurred in large numbers in the 19705 in many areas of Asia and
Latin America where malaria had been greatly reduced or even e¢liminated during malaria
eradication campaigns. With the spread of P, falciparum into areas where P, vivax
transmission was building up, and into new areas opened up for development, malaria
epidemics teok on a more alarming character because of an increase in the severity of the
disease and in specific mortality. The relatively rapid emergence of
chlorequine-resistant strains in the majority of areas invaded or reinvaded by
P. falciparum further complicated the situation (48).
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Whereas some recent malaria epidemics resulted from a reduction in control programme
activities and/or their efficacy, as was the case with most of the posteradication
programmes, an inecreasing number of epidemics have a more complex and diversified
etioclogy. As a rule, the recent epidemics have occurred in areas where greatly
intensified sociopolitical and ecenomic activities have led te the creation of conditions
more favourable to malaria transmission than the pre-existing omez (47). The
cause-and-effect relationship between wars, natursl disasters, agrieultural and
industrial development projects, colonization of new areas, etc., and the oecurrence of
malaria epidemics is well known to malariologists. What distinguishes the current
situation from that of the past is the unprecedented scale of these developments, which
are taking place under the impact of a persistent economic erisziz in the developing
countries. The experience of the last ten years or so has shown that, even in relatively
prosperous countries where malaria epidemics have, become a regular feature, the national
health authorities have encountered considerable problems in developing programme
capabilities that permit the identification of epidemic-prone situations, the forecasting
of malaria epidemiecs and their effective prevention and control. In general, therefore,
most antimalaria programmes still continue to fight rear-guard battles and are only able
to combat epidemics once they have occurred.

The mechanicm of malaria epidemics is complex, since it depends on qualitative and
gquantitative relationships between the human host, the parasite and lrs vector, and on
the physical, biological, political and economic characterisztics of the environment.
Thus, epidemiological information is needed in investigating reported malaria epidemics
and in identifying areas and populations subject to periodic epidemicz in order to
prevent them by an early application of appropriate control measures and, where possible,
to identify the causal factors that lead te the epidemic.

7.2 Causal factors of malaria epidemics

The factors and events which may precipitate a malaria epidemic have been described
in several publications (2, 48, 49). It has long been recognized that, within certain
limits, there is an inverse relatiomship between the intensity of malaria endemicity and
the temdency for an area to suffer from malaria epidemies., Macdonald (3Q) expressed this
relationship in his "malaria stability index", which depends basically on man-vector
contact and vector longevity. It is clear that the basic variables are affected by a
multitude of biological, .ecological, social and economic facters, so that epidemlcs may
be due to major changes in any of those described below.

7.2.1 Entomelogical factors

Vecterial capacity may increase as a result of Ineresses In man-vector contact,
biting frequency, survival rate and the proportion of anophelines with infective
sporozoites, and alse as a result of the importation of more potent vector{s), and of
phyziological and behavioural resistance to insecticides.

7.2.2 Parasitological factors

These include increases in the parasite rare, in the proportion of parasite carrlers
with gametoeytes, im the relative frequenecy of parasite species and in the resistance of
the parasite to antimalarial drugs, and the gpectrum of such resistance.

7.2.3 lmpunological factors
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The level of immunity acquired by individuals in a population or by a community as a
whole plays 2 significant rele in the cccurrence and severity of malaria epidemics.
Communjties with a low immune status are susceptible to malaria epidemics whereas those
with high levels of immunity are not. The life-span of malaria immunity is short and
such immunity cannot be maintained unless man-vector contact is frequent and exposure
continuous.

7.2.4 Meteorclogics] factors

Mateorological factors such as rainfall, temperature and humidity sffect the breeding
and development of the agquatic stages of vectors, the density and longevity of adult
vectors, and the sporogonic development of the parasites.

The influence of rainfall, i.e., the amount and the number of rainy days, on breeding
and vector density is well known. Malaria epidemics recorded in the 1920s in northern
Sind, India, during years of unusually heavy rainfall, were associated with high flood
levels in the river Indus. 1In 1934, the severe epidemic that occurred ip Sri Lanka was
related to the numerous breeding sites, Follewing a drought which reduced the rivers to a
series of pools. The ¢ffect of increased temperature on the occurrence of malaria
epidemics at high altitudes in Kenya and Ethiopia has been well documented (51).
Temperature is an impetrtant facter, since it influences the duration of spovogony, blood
digestion, ovarian development and the longevity of the vector mosquitos.

Recent major globsl changes in some of these factors are becoming a cause of great
concern. One example is temperature. It has been suggested that increases in overall
temperature might .give rise to an extension of B falciparum transmission in beth space
and time. It is speculated that the malaria epidemic of the last few years on the
Madagascar plateaw may have been partly caused by rising temperatures due to the
"greenhouse effect”. -

7.2.5 Qther environmental factors

Other environmental factors include human acrivities which result in abnormal
increases in the anopheline populations and in the establishment of vectors outside their
normal zene of distribution; changes in the feeding habits of mesquitos because of the
depletion of animal hosts; the intreoduction of human reserveoirs of malaria parasites inte
receptive areas; and the migration of nonimmune populations into endemic areas.

7.2.6 Human factors

Population mevements, both temporary and permanent, and the exploitation of natural
resources have brought man into close proximity to vector populations, changed the
microclimate for the insect fauna, and driven wild animal populations away.

7.3 Identification of epidemic-prone situations

Epidemic-prone situvations, with their interplay of biological, ecological,
operational and socicecomomic factors, vary considerably in their dynamics and in their
predictability. Such situations c¢an be identified during the process of stratifying
malaris problems into diserete areas, populations or situations having similar specific
characteristics. As a result of this process, it will be possible not enly to define
epidemic-prome strata such as geographical areas and populations, but also to identify
the major contributing factors which would need to be monitored in order to establish the
least costly and mest effective response and to select appropriate measures for the
control of epidemics when they occur. However, stratification need not have besn
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completed before any planning ig undertaken; on the contrary, it is a process which
should start with whatever knowledge is available on the geographical distribution of
relevant variables, and be developed progressively as epidemiological competence becomes
available at more peripheral levels. ‘ s

During the initial stage of stratification, it may be possible to subdivide
epidemic-prone situations or types of epidemic into three major groups according to the
causal factors responsible for the main epidemiological problems, namely: (i) those
which appear sporadically as a result of large population movements; (ii) those which
sceur in a eyelical or quasieyelical pattern as a result of unusual meteorological
conditions; and (1ii)} those related to a particular seasen of the year. Without any
claim te being comprehensive, examples of some important types of epidemic-prone
gituations are presented below for each group with the aim of encouraging further
characterization and development.

7.3.1 Sporadic epidemics

‘The epidemics in this category are the consequence of large populatlion movements
caused by war or civil disturbances, agricultural and economic development, or natural
disasters, as discussed below, ‘

Malaria in forest fringe areas affects extensive areas of South Amerieca and
South-East Asiam. Settled population groups and villages engaged in regular agricultural
activities have a malaria experience quite different from that of populations engaged In
forest activities. The former suffer mostly from P. vivax infection and tend to have a
much lower incidence of malaria, which is easily controllable with residual insecticides,
except where seasonal residence in temporary crop huts is common practice. Agriculture
at the edge of the forest (e.g., the establishment and cultivatioen of rice paddies) and
activities In the deep forest (e.g., hunting, collection of rattan and spices, work in
timber camps, sociopolitical insurgency, gem-mining, military manceuvres and police
activities) are associated with a high risk of acquiring P. falcipatum malaria. Residual
insecticides are practically ineffective against the highly exophilic forest vectors, and
protection has been traditionally dependent on use of antimalarial drugs, mainly for
chemoprophylaxis. When international borders run across thesé areas, as is common in
both South America and South-

East Asia, illegal activities are frequent, which makes people even more inaccessible to
programmed control. Activities of this type were responsible for the appearance of
chlorogquine-resistant P. falciparum, along both the Colomblan-Venezuelan and the
Thai-Cambodian borders. o ‘

The agricultural development of jungle areas with highly exophilie ‘vectors generally
attracts nonimmune populations from densely populated, impoverished areas or congested
periurban slums, fThis type of situation may be considered as a particular variant of the
type just described. 1t rvepresents one of the major problems in Brazil, parts of India
and the Outer Islands of Indonesia. In large development projects, the populations that
settle there often come from neighbouring urban centres whieh, in turn, tend te

experience explosive growth that leads to serious malaria problems in their periurban
belts,

Open-cast gem-mining in jungle areas, carried out in a more or less organized and
illegal manner, may alse be considered as creating a specialized varlety of sporadic
epidemic-prone situations, While the better organized mining enterprises have access to
medical care, they all chare a frontier atmosphere and violence is prevalent; there is
seldom a community spirit and little can be expected from community participation. As in
the examples described above, the levels of drug resistance are high; moreover, this type

e
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of situation generally produces the highest incidence of severe melaria and mortality, as
people are often reluctant to give up their quest for riches until they are severely 111.

Large-scale irripgation projects may create or greatly enhance malaria risk. The
considerable economic investment involved in such projects often leads to the use of
large areas of land for cach crops requiring a large temporary labour force. The workers
live in crowded camps consisting of flimsy shelters which offer no protection against
mosquitos and are often located in areas with poor sanitation, where mosquito breeding
rlaces are abundant. Even when the land is in the handg of relatively small landowners,
an important economic differential may be created in relatlon to surrounding areas,
leading te the importation of labour and eventually to the concentration of land
ownership. Generasl climatie conditions determine the predominant crops, namely, rice,
sugar cane, bananas and pasture. Of these, rice and sugar cane are the more demanding in
rerms of labour and also those requiring a greater use of agricultural insecticides:
these areas are therefore the most malarious and often associated with
Insecticide-resistant vectors,

Extensive cotten cultivation, mostly in unirrigated areas with a leng dxy season, can
require two groups of temporary workers: the first, required for planting and early care
of the plants, is often highly exposed to malaria transmission, while the gecond, a much
larger number, brought in to harvest the crop during the dry season, is much less exposed
in certain situations. These areas have the highest levels of insecticide resistance as
well 25 a wide spectrum of insecticides to which vectors are resistant. The difficulties
of controlling cotten pests, because of their rapid development of resistance, induce
COLLON growers to use extensively any new and effective iInsecticide hefore it has
undergone the intensive testing of safety and efficacy required for insecticides intended
for public health use. The applicatien ¢f these insecticides for such agricultural
purposes exerts a widespread selection presgure on anophelines leading to resistance.

War and sociopolitical unrest will often expose the armed forces and the police to
the risk of malarial infection and death, although these relatively well-disciplined
groups are likely to live in properly organized camps and to benefit from personal
protection and chemoprophylaxis while in action. In addition, such situations can lead
to considerable movements of civilian populations, often to unplanned refugee
settlements, and to destruction of houses, disruption of agricultural aetivities and
proliferation of mosquito breeding places. The disruption of community life and of
eivilian health services will contribute to the resurgence of malaria and to the failure
of control measures.

7.3.2 Mﬂﬂﬂuﬁﬂiﬂﬂﬁﬂm_unmahmamﬁl_cﬂmm

Epidemics of this category frequently recur with an almost regular periodicity of
several years in arid or high-altitude aress. Rainfall, temperature and humidity are the
maln factors likely te cause a sudden inctease in vector dengity and longevity, and in
the proportion of infective vectorz. This is particularly likely to ocecur in areas where
the climatic conditions are usually unfavourable to transmissien and where the number of
susceptible individuals has risen to a high level before the onset of the epldemic. In
such envirommental conditions, the monltoring of eritical variables is feasible,
particularly if the cyelical nature of the phenomena is raagsonably well documented,
Examples of ¢yclical epidemics are those in the Punjab (every 8-10 years) studied during
the first quarter of this century and in Ethiopia (every 5-8 years) (51).

7.3.3 Seasonal epidemics
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Epidemics in this category occur when climatie conditions are favourable te an
increase in vector breeding activities and longevity. These epldemics are particularly
common in areas with a subarid or temperate climate and may be predicted by means of
climatological monitoring.

7.4 Epidemic monitoring systems

Malaria epidemics arise frem & combination of facters. Monitoring any one particular
factor may therefore not be useful and attempts to monitor all factors are neither
practical nor finmancially feasible nor even desirable. Most countries are, moreover,
unable to carry out sophisticated entomological and parasitological monitering.

In the broad context of endemic diseases control, an Ilncrease in morbidity er
mortality, detected by the general health services and reported to an epidemiological
unit, should result in the identification of the disease or diseases most likely teo be
responsible for the increase. A reported increase in clinically suspected malaria cases
should be sufficient to justify further analysis and the rapid deployment of remedial
measures. The effectiveness of epidemic monitoring systems depends, jnter alia, on the
time available to take action after the alarm signal has been received. On this basis,
it may be possible to judge the relative value of different proposed monitoring systems.
For example, the caleculation in India of the quotient obtained by dividing the average
monthly malaxia mortality from Octeber to December by the corresponding average for the
four months April to July of each year has no predictive value for localities where the
figures are high, as it merely shows that an epidemic has occurred. However, if thesge
figures are mapped by locality, the genesis and evelution of large epidemics may become
apparent and be of predictive value for the large area at risk. Equally post factum is
the study of endemoepidemic indices, as traditionally used in menitoring the morbidity
due to infectious diseases and recently propesed by Cullen et al. (52) for use in the
analysis of malaria surveillance data. BRoth systems require an extensive organization
for data collection; however, the area being monitored should not have undergone major
changes during the period under study. It is clear that increase in the recorded
parasite incidence derived from routinely collected surveillance data are observed
relatively late in the process of identifying the emergence of an epidemic. If the data
are properly collected, the incressed mortality and morbidity due teo clinically diagnosed
malaria, the increased vector density anmd the abmormal temperature or rainfall may be
earlier indicators of epidemics. In the case of cyclical epidemics, during the
interepidemic years when transmission is low, the detection of any increase in spleen
rates or antibody levels in the population should indicare the need to prepare for an
epidemic. Where malaria-control measures have been taken and a stabilization or even a
decrease in mortality and morbidity is expected, any significant increase as compared
with the previous year reported by one or more institutions or levels of the health
aystem should arouse suspiciom.

Recognizing and interpreting alarm signals iz one of the most important
epidemiological tasks, not only in order to prevent undue panic and the mebilization of
excessive, wasteful and inefficient responses, but alse to stop in time or prevent the
development of the epidemic. Epidemiologists may have to resist political pressure to
suppress information on epidemics arising from exaggerated concern about the dangers of
overreacting.

As already mentioned, the recognition of an alarm signal depends on the evaluation
made of the degree to which the monitored variable differs from a defined state of
normality. The closer to the periphery, the more intuitive this recognition will be,
while the more central, the more it will be based on the statistical analysis of
consolidated numerical data.
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In considering the suitability of existing services to detect (or predict) and
control epidemicas, it is necessary to determine who has the capacity to judge the
abnormality of a situation and to call attention to it and, vwhere thiz capacity exises,
who is able to respond to reports of abnormal situations with appropriate studies and
control interventions, snd whe has the authority to organize the required response and to
mobilize the necessary human, material and financial resources.

Health services should encourage the recognition and reporting of abnormal
situations, =uch as excessive numbers of cases of fever or premature consumption of
existing stocks of antimalarial drugs, and the community health workers and peripheral
health services should report their findings toe the appropriate epidemiological
services. The latter should have the capacity to respond by implementing appropriate
control interventions based on a rapid evaluation of the situation.

Thus community health workers who have the closest contact with communities, have an
important role to play in monitoring umisual circumstances and in reporting them promptly
to the health officials responsible. At each level of the health care system monitoring
will vary. In some countries selected hospitals and health inastitutions have been used
as sentinel posts for assessing changes In numbers of malaria deaths and in the number of
cases of severe and nonsevere malaria. If selected carefully, especially in relatiem to
high-risk strata, they can provide valuable information on which the epidemiclogical
services can act.

It is the role of the epidemiclogical services constantly to analyse and interpret
the information on communicable diseases arriving from the periphery. They should notify
those responsible in the general health szervices and, 1f a special malaria service
exists, the malaria-control specialists should evaluate the situation and guide the
health services on the most appropriate action to be taken, and on when and where it
should be taken. |

7.5 Epidemie preparednezs and control

Once the malaria situation has been analysed and the problem and resources
stratified, it will be a comparatively straightforward matter to develop an emerpgency
plan in the event of a malaria outbreak. Since the stratification process is a dynamic
one, sufficient Information should progreszively become available from which it will be
pessible to choose the most effective measures to apply under variocus circumstances and
In different strata.

Although such a mechanism does not exist today in most countries, this should not
deter them from the preparation of an emergency plan, in which the mebilization of scarce
financial, material and human resources constitutes the most important componaent.

An emergency plan should, moreover, invelve the deployment of personnel. A core
group of expertize within the country {composed not just of ministry of health persommel,
but alse of experts from universiries, institutions and other government ministries)
should be identified in advance, trained, and provided with a copy of the emerpgency plan,
which should indicate what is expected of each individual,

Control of a malaria epidemic involwves: (g) dealing with the immediate elinical
consequences; and (k) preventing the spread of the epidemic (in time and space). This
means improving disesse management and providing some form of transmission contrel.
Strengthening the capacity for early diagnosis and delivering effective treatment of
cases, with special management of severe ones, is essential. This requires an adegquate
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supply of antimalarial drugs, the ability te rapidly check the response of E. _falciparum
cases to the available antimalarial drugs, if necessary, and of the vectors to
insecticides. In some emergency situations, e.g., in large refugee camps or during
natural dizasters, control of transmlssion may require periodle mass treatment or wass
chemoprophylaxis of the most highly exposed people until vector control can be initiated.

In situations in which epidemics can be predicted, contrel should comsist of
strengthening diagnosis and treatment facilities, together with indoer spraying of
residual inzecticides to control transmission. Emergency stocks of drugs, insecticides
and other control materials must therefore be avajlable, Personal protection measures
should also be encouraged and supported. Epldemic situations may have a sufficiently
significant social impact te stimulate the initiation of appropriate coordination between
health services and community organizations, and the incorporation of these services and
organizations in the system of epidemiological vigilance and environmental sanitation.
Malaria epidemics have often led to the moblilization of extraordinary resources for
conducting routine spraying operations; usually, however, by the time these become fully
operational, the epidemic is declining and epidemic conditions may have diszappearad. It
is also likely that such spraying activities, particularly if they depend largely on
external assistance, may progressively glacken as time passes and have become ineffective
or been discontinued by the time & new epldemic occurs.

Appropriate site selection, environmental sanitation and protection of human .'
shelters, together with personal protection, should constitute, when feasible, the basic
elements of protection in refugee and labour camps, and army and police camps, and also
in the construction of new human settlements in economic development projects.

Evaluation of the measures applied should be part of the emergency plan. The control
of each epidemic should be a learning experience to be used to modify the emergency plan
accordingly. Thus all measures implemented should be carefully evaluated in terms of
their efflciency in time and space, their ability to proteect the populations at risk, and
their effectiveness in reducing morbidity and mortallity, amd transmission. Costs should
be carefully monitored for future planning purposes, especially 1f extraordinary
resources have been mobilized.

The progressive reduction to a minimum of the consequences of an epidemic is an
indicatien that the health system, including community participation, has reached the
stage of deavelopment necessary to ensure sustainability of control,

&. DEVELOPMENT AND PLANNING OF HUMAN RESOURCES FOR MALARIA CONTROL

Malaria training has been identified as & key component in the implementation of 2
revised global malaria-control strategy. The suceess of malaria eontrol within the ./
context of primary health care will be largely determined by the quality and quantlty of
the human resources available to undertake this task. Although much has been done in the
past, both by the affected countries themselves and by the bilateral and multilateral
agencies, there iz now a need for a renewed and increased effort in the arcas of malaria
training and staff reorientation.

The Expert Committee on Malaria, at its eighteenth meeting, (1), addressed five
important aspects of training, namely assessment of training needs, emphasis by primary
health cars workers on malaria contrel, development of training curricula te reflect the
epidemicloglcal approach to malaria control, further development and expansion of
intercountry training, and the desirability of updating curricula in medical schools and
schools of public health., Most of these hava not been implemented to any appreciable
extent and remain areas where actlon 15 needed,
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8.1 Human resources development in relation to malaria contreol

Training must be cost-effective, and thus integrated training activicies are
preferable to having each individual programme area run its own training courses for the
same people on different occasions, However, it is recognized that training iz an area
in which there are failures and, moreover, the more
successful candidates are often promoted and therefore leave the position for which they
were trained. If the impact of these losges on the contrel programme is to be reduced, a
long-range training plan is required which includes not only the basic training of new
staff but also the retraining and reorientation of exiszting staff.

One of the problems repeatedly identified by malarieus countries is the shortage, at
all levels of the health care system, of staff with an appropriate knowledge of malaria
and its control, Even if funding of sntimalaria activities is increased the funetional
capacity of programmes is related, Iin part, to the availability of well trained and
motivated staff,

The implementatien of the new malaria-control strategy withio the context of primary
health care requires both a reorientation of the appreach to malaria problems as well as
the mobilization of rescurces from the general health services. This has created the
need for significant changes in the area of malaria manpower development and a strong
need for retraining.

8.2 Current needs in malaria training

The content and scope of the training required will be different for personnel
working at different levels of the health system. There is thus a need to provide
training apprepriate to the functions of each level, as follows:

{a) Benilor-level health persemnel. They should be instructed in methods of

developing appropriate training aerivities for their health services based on the new
approaches to malaria control.

(b) Central core group of experts. It is their responsibility to technical guidance

in the early recognition of problems occurring in the malaria-control programme, ag well
as guidance in solving them,

(¢} Persomnel at district or intermediate levels. Such personnel, whose functions

are penerally of a multipurpose nature, need a knowledge of malaria sufficlent to enable
them to plan and direet malaria-control activities within their areas of assigned
responsibility, This is an extremely important level for malaria control, as it is the
focal point for the epidemiological response in controlling malaria epidemics. The
capebilities at this level must inelude epidemiological analysis, information
interpretation, decisions regarding appropriate measures to be taken, evaluation of
efficiency and effectiveness, financial management, operational management, supervision,
training, programme planning and health education of the public,

(4> Perjpheral or community level workers. Training at this level should provide
health worker with the necessary skills and competence to diagnose and treat malaria
cases, and to teach people in the community about individual and collective protective
measures against malaria and the proper use of the health services facilities. It should
also enable health workers to recognize and report abnormal epidemiological situations in
their area of responsibility. For this purpose, modern tralning and communication
techniques will need to be introduced, starting with simple charts and learning sheets
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and going on to videos using battery operated equipment. It is important te stress that
videos need to be produced professionally and locally relevant,

(&) All health personnel. Persemnsl at all levels should be trained to promote and
support community invelvement im malaria contrel. In these activities, it Iz essential
to define the role of the communlity, since their acceptance of involvement in such
control is very important. Training is necessary to develop the skills which will
enhance the interaction between health services personnel and the community.

§.3 Training strategies to meet current needs

In order to meet current training needs, a number of specific actions should be
taken. The first step is to review the antimalaria approaches at the country level so as
te identify areas of manpower excess and deficiency. The latter may be in the nuber of
individuals avallable to perform a particular function or in the leve] of skillz or
knowledge of those already working on malaria problems. Excesses may be the consequence
of a maldistribution of personmel in relation to the severity of the malaria problem in
different areas or to the availability of more persomnel than are required In a
particular job categery in the light of the new strategy. Both of these problems may be
addressed by redeployment of staff and/or changes in thelr functions. When thesa
manpower problems have been identified, specific training activities can then be
developed teo address them.

Although each country needs to develop natlonal training courses, a number of
training activities can be better accomplished through the use of a cooperacive approach
involving two or more countries., This applies particularly to the training of
senior-level personnel, where the numbers are too few in each country or the subject
matter teo specialized to warrant a natiomal training course. There is, however, a need
for coordination, and for the promotion and support of training activities at the global,
regional and subregional levels so as to make the best use of scarce training resources.

8.4 Current educarional methodologles for training in malarla

At the same time as there has been a major shift in the strategy for dealing with
malaria, there have alszo been a number of important changes in the philosophy and
techniques of training in general. Some educational approaches used in the past are now
perceived as being less appropriate, For example, lectures are now less frequently used
and are increasingly being replaced by small group teaching focusing on problem analysls
and selution development. Training for malaria contrel, whether basic or refresher
courses, should also focus on developing the flexibility necessary to respoend to the
differvent malaria situations found in each country.

Workshops and seminars are particularly suitable for staff reorientation, since they
permit a freer exchange of ideas and greater interaction between the participants and the
instructors in finding solutions to the problems presented by malaria. In additien,
greatex emphasis needs to be placed on the use of case studies, which can be usad to
illustrate the experiences of malarfous countries in dealing with their malaria
problems. Their use can premote the process of problem analysis and solutien development
and will encourage an interchange of ideas on the best way te reduce the impact of
malaria. To improve training in malaria control, the training of trainers is
recommended; this will provide the responsible staff with the necessary skills teo
develop relevant and practically orientated malaria training in their country.

e
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Continuing education is essential for all categories of health personnal, including
the core of speclalists who are expected to guide the health services. They need to
keep abreast of the changes In technologies, methods and approaches and, in turn, there
is a need to make appropriate changes and adjustments to the training curricula of the
other ecategories of workers. Some mechanism needs to be devised to keep all health
workers well informed. At present, they generally do not have easy access to the
scientific literature particularly since the charges for subscriptions to journals and
the cost of books are rising rapidly and have to be paid in foreign currency. The
district level perhaps suffers the most from lack of information and yvet this 1s the most
important leve] for malaria control. However, in several countries cireulars and manuals
are provided and updated by the health minlstry and help to fill the gap.

Supervision is an essential component of any programme and should be a method of
continuing education and retraining and not a punitive system. Standards of work can be
evaluated and errors and deficiencles corrected through direct personal, contact,
Indirect metheds, such as reporting and evaluation, can be used to identify health
workers whe are in need of retraining, and they can then be szent on refresher courses
organlzed for this purpose.

9. PUBLIC EDUCATION AND INFORMATION

Health education is that part of health care that is concerned with promoting healthy
behaviour and enlisting community participation in health development. Through health
education, people are helped to understand how their behaviour affects their health and
encouraged to make choices conducive to a heazlthier way of life. Health education uses a
variety of methods for this purpose but is incomplete unless it encourages involvement
and choice by the people themselves (453).

Health education as a component ¢f malaria contrel is not new. However, with the
shift from eradication te contrel, and from contrel of infection te management and
control of disease in a population, its application today differs from that in the past,
Today, the first priority in all malarious situations is to reduce morbidity and prevent
deaths. This has pajor implicationms for the provision of information concerning the
signs and symptoms of malaria and the need to seek immediate assistance for the proper
diagnosis and treatment of illness. Self-protection is being promoted in situations
where the biting rates and habits of mosquitos indicate the potential utility of this
measuye. Similarly, where community antivecter breeding action 1s technically Judged to
be beneficial, mobilizing community invelvement will require such imputs. As with all
other aspects of malaria control, educational messages and approaches need to be
sensitive to variations in sccial and behavioural factors from one situation to another

(34} .

9.1 Health education through primary health care

Health education and commmication is an esgential feature of primary health care.
However, it does not exist on its own. Its central place is as a support for all
programme elements of primary health care, including malaria control. Thus, when it is
said that health education should be a basic feature of all malaria-control Programmes,
what is being advocated is that those respensible for malsria control develop working
relations with focal points responsible for health education at all levels of the health
system.

The support provided by health education to all elements of primary health care opens
up possibilities for collaboration between malaria control and other related health
programmes. For example, where the essential drugs programme is using educational means
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to improve usage of diasgnostic and therapeutic services, malaria messages related to the
importance of timely and complete treatment can be incorporated in these activities.
$imilarly, where there is a national initiative on maternal health, malaria messages
related to chemoprophylaxis in pregnancy can be brought in, Many other possibilities for
collaboration exist, e.g., with the AIDS programme and wirh programmes for improving
housing (use of impregnated curtains and screened windows).

Intersectoral cooperation is of fundamental importance in this regard. Malaria
health messages can be included in the educational activities of primary and secondary
schools., More fundamental, perhaps, are the attempts to improve the literacy statue of
the adult population, especially women, so that they can more actively benefit from
information and communication, and participate in community development initiatives.
Here, too, health education should be made part of the educational aetivities.

Health education promotes community involvement in health development. However, it
must be remembered that the public camnot be expected to £ill a vacuum without help,
especially when those being asked to participate are limited in what they can
accomplish. It would be incorrect te think that communities can solve the malaria
problem on their own through self-protection and community prevention activitles. The
essential need for timely diagnostic and therapeutic services, including a referral
system capable of managing treatment failures and severe and complicated malarla cases,
makes this impossible. The promotion of community involvement and the strengthening of
local health services must therefore go hand in hand.

9.2 Development of educational messages

Health education has an essential role to play in malaria control, but can perform it
only if it forms an integral part of the planning, implementation, evaluation and applied
research that is required for the achievement of specific malaria-contrel ebjectives.

The control objectives of the programme will determine the desired behavicur which
will form the basis for the design of relevant messages and health education approaches,
However, educational sctivities will have little impact if the contrel objectives are not
clearly defined or if other control activities are not supportive of the education
component.

Given the variety of objectives and situations, no approach to public education and
information can meet the needs of all situations. Each programme must develop its own
messages and approaches, and may need to adapt them to the cultural and linguistic
characteristics of dlfferent population groups. '

Health education is particularly important in malaria contrel where lack of knowledge
interferes with the correct application of available control measures. In general, many
studies have shown that people do nmot know very much about the cause of malaria, how 1t
can be prevented, and what they should do when they become ill with symptoms of malaria.
On the other hand, knowledge alone may not be sufficient where drugs and self-protection
measures are not available when needed or where they are available, only at a price that
puts them far beyond the reach of most families. Even relatively low-¢cost treatment can
pose serlous problems when numerous attacks can be expected each year and there are other
demands on the limited family income, time and energy. It is not uncommon to find that
patients have not completed a full course of treatment in ordetr te save money or have put:
the drugs aside for use in future bouts of sickness.
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Slnce behaviour is influenced not only by knowledge and attitudes but also by the
social and economic environment, any analysis of behaviour must take a broad
developmental perspective, especially where rapid changes are taking place, e.g., in
newly developed agricultural lands, periurban slums, etc. It is therefore necessary to
examine the practicality of wharever behavieur iz to be promoted in terms of the
situation confronting the population, as well as that of the state of the local health
services,

Various methods are available for discovering how the public perceives the malaria
situation and the behavioural patterns regarding treatment and self-protection, as well
ag risk. First and foremest, health and health-related personmel can leaxn abeut this
from their daily contact with the public. Where judged to be of importance, information,
e.g., on local seurces and prices of antimalarials, self-treatment practices, ete.,
should be incorporated in the monitoring requirements of surveillance systems. Research
and develepment projects may be required in order to obtain an adequate understanding of
behavioural patterns and the potential for health education to bring about desired
changes. Where there is very little knowledge of current behavioural patterns, it may be
necessary to undertake strietly deseriptive studies of different aspects of behaviour as
they relate to specific control objectives. Generally speaking, however, it may be more
productive for ongoing control programmes to try to influence behaviour through
well-integrated educational and service interventions as part of a systematic attempt to
disecover what will work under varying conditions. Also, experience indicates that ir is
often difficult to ensure that descriptive studies undertaken by independent research
institutions or groups are relevant to the needs of the control Programme .

10. RESEARCH AND DEVELOPMENT
10.1 Operational research and programme development

During the past decade, malaria research has been exceedingly active and wall
funded. Most of this research, however, has focused on molecular biology and immunology
with a view to vaccine development. This research promizes important new interventions
and diagnostic methods for malaria comtrel, yet it will be many years before its results
can be applied to malaria control, While suppoxrt for basic research has been sustained
during the decade, is important and should be continued, operational research on malaria
control has been scanty, done by few groups, and subject to the somewhat awbivalent
attitude of international denors and many national governments towards supporting
malaris-control efforts. Research aimed at developing and evaluating malaria-control
efforts cammot be viewed as a time-limited aspect of malaria control, but should be
institutionalized so as to achieve effective and efficient malaria programmes.

Operational research deals with all aspects of eentrol, including descriptive and
analytical investigations of the clinical or publiec health aspects of the transmission of
the parasite, the efficacy and impact of Interventions, and health services delivery.

The backbone of this research is epldemiological methedology, with emphasis on controlled
observations and a blostatistical approach in study design and data analysis. Such
research may also be described as "field®, "operational®, or "applied" research, in tchat
the results should be relevant to control activities and serve to reduce merbidity and
mortality.

10.1.1  Malaria as a health care management issue







