Epidemiology of Malaria
and future perspectives for control (**)
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The present global epidemsiological sitnstion
In 1981, some 76 million rulira cases wese reported from Member
Councties 1o WHO excluding Africs, soath of the Sahara, compared with 8.0
aillion cases in 1980 and 7.0 million 4 1979 [1]. According to estimates,
1800 million people were exposed 1o the malasia sk and the disease wa
eodemic i, 103 countries of the workl
evolution of the malaria situstion oa o global besis during the Tt
mdnym:(lﬂl&h-mmlnﬁhkludﬁnphl The African
jcal tegion, sooth of the Sahata (AFRO) is not represensed cither ia the
Tunle o I the Graph chis s coe 10 the fct tht el orgasivd malacty comzol
programmes: have never been conductad,in.this Jasge. pazt of the continenc and
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therefore the lack of precisc and detailed cpickmiological Informatian, The
smount of malaria prevailing in this purt of Africa was estimared however in
1980 on the basis of dat liected in the course of research or pilor

projects.
conducted during the sisties and seventies (2] and oo & clasification of the
malaria endenmicity corresponeding 1o differeat ccological zones. The conservative
cxvimate. made a that time indicarcd dhat the number of infections (with or
without linical masifesations) amonnted to 190 maillion snd the momber of

i)
Asia Region {maily Todis) mke a significnt cootcibution 10 the namber of
cases i) the mumber of maliria cwes in
China vastied from 42 million of 1977 (when the information was first made
avilable 1o WHO) 1o the 3.1 million of 1981; (i) the epidemiological situation,
cxcluding AFRO and the People's Republic of China, has pot changed signi-
ficantly during the years 1974-1581 in the other regions of WHO, namely the
Americss, Eutope, the EsstModitersanean Region aod the Westera Pacific
Region, If taken wgether.

Tt should be borne in mind, boweves, that the figures provided represent
gesenl epbdeniolopical weads and are In realty an undereseimate of the troe
picnure, for the follow,
reparts arc incomple
some countries due to bigh costs of maintaining 3 sucveillance system on & total
coverage basis; (iil) the type of information collected in malaria control pro-

i often inxlequate for comeet. swesment of these programmes; nd

make it compubary
1o tepart all malaria cases 1o the mational suthorities of the Ministrics of Health
in pearly all countries of the region, only 4 partion of the malaria infeciion i
repotted 1o the bealth suthorities and from them w WHO,

The number of malarin cases which were reported from the Earopean
Member Siaes 10 WHO. during the period 19721981 is shown in Figure 2.
1t can be noted thai the total mumber of malaria cases which were imported
to Earope was on the incresse from 1972 1o 1978 when the mumber of in-
fectioas texched 4331 In 1979, 1950 and 1381 the malaria cses reported
to WHO were 4039, 3852 and 3947 respectively.

Factors which may bave determined or contributed 1o ibe woriening of the
epideminiogicel titustion during the malaria control strategy (1969 to dete)

The decision to secxamine the global serstegy of malaria eradication was
h:y!lvdl:ybnﬂlpﬂllh.llldmhdn]mmﬁmuum. In the late 19603 the
m&udm:ﬂmhd)mtmmmmudmm,mﬂmu}‘dm
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Fig. 2 — Imguoreod Malaria Ceses i Earope

The end of the global malusia eradication programane came in 1969 whea
the Twentysecond Wosld Health Assembly sdopted o resolution [3] stressing
the neod 1 re-cxamine the global strategy of malaria eradication and to adjost
the objectives, the planning and the methodology of malaria control 10 available
resoutces. I other words, countries with endemic malaria were soquested to
develop their longterm malaria conrol plans within their overall bealth and
‘socio-economic. development plass, adjusting the antimalaria sction 10 the Jocal
onditions and svailsble resources. 1t had 10 be soon realized thar many health
athorities and policy makers were ot in & position 1 implement the new
lable or bocruse of the
existence of insurmountsble obstscles. At times, the interrelated and inter
dependent adminisuative, operationl, financial and technical problems, which
adversely affected the eradication campuipn, continned 10 persist, occasionally
reaching new dimensions. I way not surpeising therefore, that the switch
from evadication o control was: sccompanied by a decerioration. of the malurly
sitution in different goographical ares of the world.

Factors which have been recognized as important in determining or con.
ributing 10 the worseniog of the epidemivlosical situation ave:

(a) The antimalaria functionsl strocoures st eations] and intesasiionl levels
instead of being strengthencd 1o caable the application of the more complex me

by 34%, 42% and 339% respectively, during the decade 19671577, and & pumber
of key malaria personnel were tramsferred to the communicable disease or enviroo.
mental sanitation divisions, both a headyquarters and WHO cegional offices.
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Tn 1973, at both WHO ers aod
structure was aoaexed by or integrated into the Parmitie Disesse structure undes
the Division of Malaria and other Parmitic Discuscs. This dismanling of the
malaria organization was similarly practiced by many governments, o that the
technical quidanee, promotion and cosrdination. of the antimalarial cfforts: that
were competently earried out in the past could not keep pace with the deterio-
rating situation [4].

(b) Tutermational and bilateral aeicies’ Fnancial commitioents were drasti-
cally sedisced. Tt s been sepotted that iatetnational fonds (adjustod to constant
dollar value) allocated 1o antimalaria sculvites n 1976, repeescased o more. shan
ane fifth of the amount avillable ten years previously. (3], Many. counries of
the Third World, geatly saffcred from the drastic reduction of international finan-
cial gwiscapce, It muse be realéed. that whatcver may be the plaaned Jevel of
malaria modoction, & cermaln Investment &5 nesessary and this canos alvays be
fonnd within pational resousees.

(e} The training of spocialized pessonnel, previously carcied oat at six Inter-
national Malusia Eradication Centres, came practically 10 s end i 1969 with the
sy cowa o the T G il o ol bl i
couses, catried out In & few Institutions, were ot sucocsstul In. producing the
tequired expertise.

(d) With the limited koowhow available in scveral devcloping countries,
realissic objectives for the newly orented contral prograrmmes could ot be defined
and national stratcgies taking into account local mvailable resources coold not be
selectod. At times, lack of knowledge was also secompaniesd by lack of willingocss
s in many Instances these was roluctince to substitute the impressive gains of
the eradication policy with long-term, continuous, unspeciscular commitments.

(¢) Widh the hortage of financial rescurces and the liaiied expertise svall-
able, field operations contiaued to be carsied out In many countrics without
adoquate planning and under much codiced supervision.  Control
were very often confuscd with a patchwork of sattered eradication efforts, super-
imposed over 4 background of wocontrolled rransmissicn (6]

Flexibilty In the selection of programme objectives, of priorkty aréas undd
population groups and the choice of antimalurial measures and evalustion methods
have often been interpreted as permissible. relaxation in the application of inter:
wention messures [7].

(6) In line with the new control policy, malaria had to be comsidered s
s problen smong others and, as such, to be deslt with i the general framework
of the couniry's bealth programme. A sepaate structure of the healih services
for the mplemeatation of o malaria contsol programme was 1o be considered
unrealistic and,/or a loxury swhich ocly # fes countries in the world could afford.
In many fnstanees, the malaria-service was integrated with ather bealth services
without adequate planning and preliminary feasibility smdies. The incorrect im-
plementation of the process of integration always resalied in a rise of the malaria
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incideace, linked 1o the worsening standard of the: work wnd 10, the insufficiency
of epidemiological sueveillance.

{g) Qoe of the most important social phenomena of recent years has been
the massive cxodms of povertysticken, underprivileged people from depressed
rural areas to large cities or to new lands where large agriculiural or industrial
development schemes offer job opportunities and, therefute, the prospect of 2
betier lfe, Sivee a large revervoir of endemic malaria remains in the depressed
areas of the topieal and subropical workd, these rranshuman movements or pop-
ulation resctilements have been responsible for the introdoction of malatia inte
areas where the discase had pever existed or for the resumption of irammission
In arest where it had been contvolled or greatly redaced usder the Impact of
Intervention measures and/or the improvement and coosolidation of the health
services, Some of these sessonal movesnents of the labeus force heve been the mujor
cuse for epidemic explosions, such av those expericoced in the Cukurova and
Amikova sress of Turkey [B] and in the Gerim irrignted areas of Sudan

In Central and South Americs, population movements associated with socio-
economic development. projects amd construction of highways, dams, exploliation
of o deporiis, have been & it chutacle for the sinooth sunsiag of the: st
smalacia campaigs, especially in B Sabvader, Nicarsgus, Pers und Drasil

Similar uncontrolled movements have becn made. respomible. for the resut-
gemce of the disease in many malaria freed areas of India.

(8) Security peoblenss, due to poliical untest, have been responsible for the
isolation of important malarious arcas in several covaies, both in the easter
and western hemispheres of the globe. Tn these arcas conirol opersrions conld
not be carried out scconding to plans o, ar kest, had to be drastically reduced
In these circumsuances, which may continue &0 prevail in some countries for some
dm, spectaculac oc even satiafactory. sesulis camnot be expecied in the newr

PchﬂE upheavals have cerinly hid aa adhecse mpact o seceral wellorgan

ogees i this pare of the workd
miribrated ) the fase sprescl of Pleymodium. faleiporiem

(i) Due 1o the reduced o¢ confused control efforts made duriog the last
decade, technical problems have constantly grown in sise and magnitide, o the
extent that they represent todsy major obstacles and a resl theat to o succcsful
implemieatation of control eperations,

Tn 1980, & total of 1 snopheling specics have been reporied w be resistant
t0 one o more imccticides: 34 are sesistant 1o DOT, 47 o dieidrin and 30 to
both DDT and dicldrin, Orpnophosphite. resistance bas been reconded o 10
apecics and resistance to carbamates in 4 species [10),  Striking developments
have been the appearance of maliiple resistnce o organophosphotous apd carba.
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i insocticide in A. albissanas in Ceatral America and in A. sacheroui in Tarkey

and 1o opganophosphates in A, eudicijacies in Tadia [11].

As alseady mestioned, resstance 10 organochlorines, organophosphares, car-
batnate and even to aewly develogeed synthetic pycethroids, bas developed in areas
of great coomomic value where agricultural pesticides are intensively and often
indiscriminately used for he protection of eoiton snd rioccrops [12],  Suggessions
for the promulpation and application of rales for & rationu] nse of pesticides in
agriculture have often been met with apposition ot disregard [13, 14]

Another ever incresing problem encounrered both in endemic and non-ma.

ous countries, is the resistance of . faleiparame to dmgs.

Resiruance of P, falciperuar 10 pyrimethamine and progeanil, or to both, is
peesent in many endemic segions of the world and irs sppcarance can
in oy erea where the drugs have been given or are golng w be administcred
on u large soale.

Today, P. fuiciparts resistance 1o famisoquinolises, which was first de-
momrated in Colombla [17] and Thallind [18] had becn kdentified in six
i of sowthcn Aia Ganeldih, Barm, T, Tndoacsi; Nepal

Kampuches,

Soloran Islaods, Vamuata' and Vietnam) and in ven covntries of South Americs
(Bolivia, Brasil, Colombla, Eevadar, French Guisna, Guyand, Panama, Peru, Suri-
name aad Venexucla). In Africa, aftes the discovery of P. falciparusz wesisiance
among nosimmuncs visiting Exst Aftica, the same has been secently documented
among the semi-immune indigenoos. populations in Tancanis, Zanaibar, Kenya,
Gabon and Sudan, {Sce Map 1.

The sppearance of P. falcipurum deug resisiance in Africa will have immense
peactical implicatioas. for boch the African countties and oll the seceptive areas
of the other contingats exposed to ithe disks of the reinimduction. of the distase
from Afsics,

The list of problems and wnsiraings mentoned above, though fas from being
cxhausive, provides sufficiens evidence and explanasions for the massive return of
malaria aftcr the revision of the malaria cradication strategy.

In onder 10 attempt 1 reversion of this trend, the Thirtyfire World Health
Assembly adopied & malaria control strategy and estsblished & Malaria Action
Programme which was defined as “a cooperative effort of Member States affecied
o threstenod by malarks, WHO snd favernational and bilateral agencies to im-
plemen. antimalaria activities with the objective of roducing, the impact of mi-
Laria on. the health snd productivity of the population® [19].

'n-e objeciives. of the Malaria Action Programme are the formalasion, pro-

ion, Implementation and <oordination of a dynamie coatsolferadication pro-
gmv\mc on & workd wide scale. Malaria control st coustry level, however, s to
be based on the adiosment of the antimalaria action 10 local commsints and
aviilable resources, For every specific situation. realistic medium.term objectives
and different levels of achicvements had  be set op, to be regularly revised
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programme implemeatation, following periodical resppciasal of
progress and sscesszuent of tochaological wdvances. I oedec 10 plan and fmple-
e 4

dynamiss, Such epldemiolegical knowledge and the expertise required 10 build
it up. are not alwayy available.

The impediments 1o, effocdve malaria contral. esperienced ia. recet yeary
el persint and. have bevome more acute in some instances: ncreased cons. of
cosential commodities, global Inflation, lack of trabned personnl, increased techni
cal problems, inadequate administrative management, uncontrolled  population
movements and logistic difficulties.

The evolution of the mubml situstion during the pase elght years
revealed basdly any. tne progress in the global malarla siwation. The resargence
of the 15705 has been pat dows mwmlnﬂdllurﬂ«lpmdw
in some arcas with @ reduction in the number of cmes during the period 1977
1979, However, in most arcas with programmes, the namber of cases has not

been reduced to the pre1970 levels that had been achieved through the national
exadicatlon. effoscs, and. in 1980 and 1981 globolly the situation wes stagnan,
whilss Tndividually some countries even expéricnced 4 worsening of the sitation.
Wswww:q the disruption of surveillance activities in certsin arcas had resulted
in undes seporting of casés. The epklemiologics] situirion remaing precarions.

Future perspectives

Considering e cvolution of the malarin sifuation in the world from the
days of eradication o the present time and the persistence and worsening of many
operational und techaical problems, spectacular results in the coatrol of the disease:

reatly i the diffesent eomers of the hemisphere, While all governmencs bhave
Ay e 6 T nmwdll arder in the field
of public bealth by sccepting the repors and declaration of the Internarions]
Canference on Primary Health Care, held in Alma Ata, lmk in 1978 [20] and
endorsing the resolution which was adopied in 1979 by the Thirty-second Workd
Health Asembly [21] greas differences exist i the fommlition of national
strsegies.  Malasia control =% gart of primary health care systoms will require
sechnical sdjustments as well 3 a considerable amoant of organizational and
administrative readjustments, Experience has already shown that those countries
thhﬁnmmlhmwwmhu‘wwlm
ing of the malaria situation for same years, until an adequate organizational
struconre w deal with the malaria problem has been established and/or an u'.p-l
librium bevween man and pasasiies bus been reschod. - Otber goveraments will
continue to pursse 4 malaria esadication. peogramene. in order to. safe-guand the




pains obtained and eventually improve them, wrilizing for this purposs o well-
‘caablished verical syseem sl feoling reluctast 1o inegate. i e any ather
public health services. The swocesses in these cases will depend on the rimely
introduction of corrections kn the managemant and. planning of the programase,
cn the proper asesseat of lmporunt sosiv-ceological facrors u.mq for malil-
sectoral cooperation, and, of coarse, on the contiuous svailability of financisl
resources

In all circumstances, howeves, satisfactary progress in malatia coatiol will be
achicyed whenever appropriste techaical guidsace,  sound pablic bealth sdmin-
stiation and) tesources commensutate with the degree of malaria contral defined
at the time of planning, ate and will contiaue to ¢ made avallable to govemments
which fntend and acrually invest in o malatia control programme.

T this respect, there s an urgent need for the Woekd Heslth Orpantration
and other international and/or bilateral agencies to further strengthen, develop,
coondinate regiooal training prorammes so that national training capabilitics
will be upgraded 10 thelr needs and the mulridisciplinary group of experts needed
10 plin and implement malsria control within the overall bealth and socio-<co-
‘romie development plans ok the emintry, tan Finally be made available.

Tlx fature may look fess gloomy, if the remarkable technological a&vm

Porcatially valusble new drags are now available and are already i different
stages of development. The most promising and in the most advanced develop-
| mental stage is mefloguine, 8 quisolie weibaool which s a highly sctive blood
de, especially against chl falciparum malaria, and
a long halélife in man. Preliminary resulss of varions phase I and 11T studies
with regard to tolerance und cificacy are very promising [22]. It may be expec- |
ted thar mefloquine, either alone oc in combination with sulphadoxioe/ pyrinc-
thamine, will saon be available on the market,
Another group of promising compounds ase arteoisinine {Qinghaosu) and its

requiced for the pecformance of linical ials and farther research is il nesded.

A 9phenunthreaemothanol, Hilofantrine (WR 171, 669) is undergoing clin-
ical trials alming st detcrmining optimum dosages and regimen for 4 one day
treatment [24]. New candidate $aminoquinolines show a higher chemother-
pec iodex thin primaguine wnd hold promise with regurd to-a simplifestion

of radical eurative wse in vivax malaria [25].

In the field of immunological methods in malaria, the introduction of func-
tiamally characterized moncckonal antibealics and pusiticd astigens sheald prodoce
major progress in the fbdr! of immunodiagnostic tests [26].

Tmporuant receat advances have boen made in. the development of malaria

E e ———
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that
ives wi fromn the stage of laboratory
fovestigation to that of developmentl rosearch fvolving pilot-scale production
and preliminary testiog.
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We believe that malaia bein ' diseae deeply routed i ihe’pooret. rural
areas of the world, often sssociated with highly depressed” oo sconomic corr
ditions, reliance for succcss should not be based sokly on miraculous vaccines,
drugs or insecticides.

Control of the disewse will very probably continue to depend o the appli-

eation, of differen: attack messures, iz, the conol of the vocis, the sational
use of chomotherapeutic sgents and, whea avilsble, the we of mono or poly-
valent malaria vacines.

Attempns. 1o find solutions 1 echnical probloms shoold be made through a
well planned applied field research programme, whilst financial resources should
continue 0 be made availsble for fundamental research.

While countries. should contimue t mobilize their own reources 1o the
mazimum possible estenr, techoical and fisancial inputs frem International o
bilateral agencies shoald be made avallable and possbly incecased
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