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- THE GENESTS AND THE DEVELOFMENT OF MALARIA ERADICATION

1. A glebal problem

' Malaria, thougn now prificipally a disease of the tropical and sub-tropical
aress of the werld. has exlsted in tne vast majority of countries from nortn-
west Russia to eeutnern Argentina Withid the last half-century, it has been
endemic in ereae inhabited by over twn+tn1rde of the world's populstion (1 e
‘estimated at 2400 millien out of 3400 miliion in 1966) Twenty yeaps ago it ‘was

. estimated tnet eeme 300 million peeple suffered from elinieel attacks of the"
| dieeeee eeeh yeer end tnet the diseeee caused direetly ebeut 3 million deaths

ennually.

Deepine tne'high fignre of annual deaths, and tnough it ig often a major cause
of infant mertality, partldularly in nignly endemic areas, the importance of malaria
eonelete meinly in the chronic invnlidiem 1t produces in tie rural populations, Tt

 leads to an increased number of deathe from otner causes and impairs physical and
mental development | Wherever it nas exdeted human progress n=s been inhibited and
tne country's development retarded. Tna utilization of many potentially fercile
areas of the world had been barred by its:presence; . other areas, in which human
activities had encouraged tne breeding of the veetor anopneline mosquitos, had to be

akandoned.

2. Malaria control

From tne beginning efjtne“eentury‘verieﬁé'dttempte had been made in meny
eeuntriee te eentrel melarie - Tne metnede available during the first four decades

newever, depended meinly en expen51ve permenent measures to prevent mosguito

The lesus of this documant does not sonstituto Ca document nc constitue pes une publeation,
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breeding or repetitive measures sucn as larvieiding. Tnese eould only be employed in
relatively confined urban areas or for special population groups in rural ereae vinere
econcmic or considerations could support their use; tney rarely offered nope of

Firnal solution and needed to be continued indefinitely. Control of malaria In rural
sress was, therefors, beyond the economic capacity of countries and territories io‘tne

tropics.

Tie advent of residual insecticides, espeoially_DDT,.and the experience galned In
1ts large-scale use, during the Zecond World War, have provided new possibilities for
tme control of vector-borme diseases. These new advances meant that wideepreod
rural pepulations could now benefit. Tne value of residuai ineeotio;des in this
commexion was rapidly appreciated by a number of governments and they were.introduoed
by entnusiastio‘publio nealti workers for wide-scale malaria control operations in
sucn countries as Ceylon, (reece, Guyene, Indie,'Itely, Mauritius, USSR, United States

of America and Venezuela.

Althougn certain syntnetic antimalarials had been produced in the second and
tnird decades of tnis century, tneir value was not fully recognized unti; guinine
became in suort supply during tne Second World War, At tnis time extensive researcn
was undertaken and a number of additional useful antlmeleria compounds were developed
These various suppressive and curative oompounde_provided.oomplementamy oomtrol metnods

with the residual insecticides.

3. Tre World Healtn Orgenization and malaria control

Tne World Healin Organization nad inherited a long tradition of international
co~operaticn in tne fight against malaria going back to the establisnment of the
ban American Sanitary Bureau in 1902 and to the Malaria Commission of the League of
Nations. As was to be expected, therefore, the importance of the publie heeltn
problem of malaria ond the need to glve entimelarla eotivitiee priority were reeognized
from the inception in 1946 of tne Interim Commission of WHO. The fire+ World Heeltn
Assembly in July 1948 based on the recommendations of tne Expert Committee on Melaria

of tne Interim Commission, decided to provide malaria control demonstration teams to
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countrles requesting sucn assistance. DDT residual spraying was tne main metnod of
contrel recommended. By tne end of 1949, seven malaria control demonstration teams

were in operation in different parts of Asia.

4.  Evolution of thne concept of malaris eradication

At this time the employment of thnese insecticides was considered generally as an
advanced metnod of control and as witn any otner metnod tneir continued use year by
year was envisaged. - However, experience in Venezuela, one of thne =sarliest large—scale
antimalaria operations using residual insecticides in rural areas, and in Ceylon,
Guyana, India and Italy soon indicated that eradication of malaria could be acnieved
even witnout the complete extermination of the veetor, by ensuring, through residual
insecticides, tnat the infected mosguitos were killed off before tneir developing

infeetion reacned the stage whnen it could be passed on to man.1

Witn transmission nalted for a period of about three years most of the parasite
reservoir in man woitdd die out even without treatment and the remaining parasitaemis
could be eliminated by treatment, including those cases of tne longer-living Plasmodium
meglaria whnicn, nowever, nas only a limited infective potentiality., Hence malaria

could be eliminated even witnout attempting actual eradication of the vector mosquito.

Confirmation of tnis concept was fortuitously provided in Oreece wnere residual
insecticide spraying‘ﬁad bean applied sach year since 1946. TIn 1951, due to snortage
of DDT, it was decided %o witnnold spraying in the islands of Crete and the Peloponnese
Where, aceording to the evidence, transmission nad been interrupted by‘fhe end of i9ﬂ9.
In Crete, a system of publie healtn vigilance introduced to find malaria cases, showed
no indigenous cases - thus proving that ir transmission was fully interrupted for a faw

years, spraying could be withneld without indigencus malaria reccourTing.

Un the basis of tiuese experiences from different parts of tne world, was born tne
concept of a time-limited programme of completely eliminating malaria. Such a programme

could now be qndertaken over the rural arsas, wnere the disease was of tne hignest public

1 During this peridd, normally of about 12 days, between tne female mosguite
becoming infected and the malaria parasites reaching the stage when tney can be passed
on to man, the inseet takes blood meals at two or tnree day intervalz and on each
occasion is likely to rest on the walls of the nouse.
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noali importance, 25 a capital investment and not a permonently recurring cost. It
wowld mot only nave tne henelfit of -reducing humen suffering by eliminating the neavy
busden of melarin destns and siclmess, but alsc meke availoble the man-pewer ne~ded
oo dnveloping agriealiural land in meny of tae trepiecal and ‘subtropical areas of the

wor-ld.,

5.  Unctor rasistsace to_inceetieides

In 1051, the dovelopment of resistsuce of tue veetor fnopheles sacharovi to T

e rosortod in Oresce wiich veinlorced tne desizabllity of adopting a time~limited
aprroact Lo eracieation ol maleria snd demonsirated thnt the residual insoetleldes
aould net be denended on o countinue tneir effentiveness indefinitely. Confirmation
that tnis phenonznon g not an dsolated instance became ovident when the same

cordition wes rcported in Anoprelcs guadrimsculatvs in the Unitcd States of America

znd coon other reports from varicus parts of tne world spowed tnat it was likely to
begoms widespread, With the denger of rosistance developing it was obvious that the
Igypor ine area in whnich cradication teerniques could be effectively adopted as

rap:dly as possible tne greater cnd more ropid would be tne success of eliminating the
Zlucooa éﬁ o wide basie and preventing its re- establisqment It is against the buck-
Lround of tnese factors tihat in Cctober 1954, the Fourteenth Fen.American Sanitary
Confercnce in Santiego, Chile, stressed tne danger of prolonged control programmas with
Yas consequent nazard of thne development of resistant stralns of &E_pneles and
enonaniood the urrency in acnieving tne eradication of malaria by converting all
auntrol rrogramnes into eradication programmes. Tn November 195%, it was rccommﬂndEd
'_1 A wormal rchlutiow atw bne Sseond fsian Malaria Conference at Bagulo, -nilipp'nes,
toat the ultinmnie goal of a nationmw1de malaria control pmogw*mme be eradication of tho
dicense.

tne Crzanization snould take tne initiative to provide tecnnical advice and eo-ordinate
rezources in tne implememtaticn of a programme having as its objective trhe world-wide

gradieation of malaria.l

For tnis large-scals expension of activities, tie Eighto World Healtn Assembly

eztablisned & Malaria Bradicetion Speeial Aecount to receive voluntary contributions

in enun and kind. Tater: the major part of the Organlzation's assistance to the
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malaria eradication programme was incorporated within the regular budget.  Up to tne
end of December 1967 it is estimated:tnat theé Crganization will have expended over
Us$ 895 million on tne malaria eradieation programme indludinzg funds made availa®le
tnrough tne United Nations Expanded PrOgramme for Technieal Assistance. Durlng the
same period UNICEF has provided supplies and equipment to a large number of programmes

to a value of over USS GO million.

6. Malaria eradication

Tnus trie Organization became instrumental In stimulating and gulding the most
extensive public nealtn operation ever undertaken. 1In developing the metnodologzy for
maiaria eradication all tne metnods then available, inclﬁding chemothebipy and
larviciding, were considered and it was recommended tnat residual inhsecticides would be
the main instrument in the attack against malaria neot only on tne grounds of efficiency,
but also for economlic reasons. Malaria, poverty and lack of development are
inseparables in the rural tropies. Thne regular administration of antimalarial drugs
over a peried of time to rural communities not only demands an elaborate organization
beyond the capacity of most of the countriesz concerned, but even the acteptance of the
drug regimens for tne duration of eradication is diffieult to ensure. Prevention of
mogquito breeding by attacking the larval forms in water is generally impracticable
in rural areas and it becomes more expensive per person thne lower the population
density. n contrast, the use of DDT as a house spray, once or twice a year, demands
& comparatively small mobile orgsnization, whnille lts cost, wnlch depends on the number
of nouses to be sprayed does not vary substantially in most instances witn the

populatlon density.

T. Rev1ew of metheods and eriteria of malaria eradication

7.1 FormatiVEHPrinniples

On tne basis of experience developed in tne several countrywide maiarla
eradication programmes then in operation the WHOQ Expert Committes on Malaria in 1956
¢ laid down tne priﬂclples and practice of malaria eradlcation whicn it def1ned as the

ending of transmission of malaria and the: ellmlnation of 1nfected cases. in a: campalgn

limited in time and carried out to such a2 degree of perfection tnat, when it comes to
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an end, tnere is no resumption of transmission. Tnis Comnmitiee emphnasized the need
to plan the wnole programme on a total coverage basis tnrougnout its elgnt to ten

v

year duration in four phnases, preparation, attack, consclidation and maintenanca.

Total coverage, in the preparatory phase involved a reconnaissance of all
malarious territory, tne‘mapping and numbering of all nousing units to be sprayed;
in tine attack pnase it meant the periodic spraying of every house, in sucn a way that
the inner walls remained lsthal to mosquitos during the whole transmission seascil,
requiring spraying operations to be carried out at the appropriate time in a highly
efflelent manner. Only by such a total coverage in space, time and gquality could the
necassary degree of perfection be attained indispensible for interruption of

transmission, tne essential basis for eradication of the disease.

Year by year, as experience of thne eradication programme accumulated, the
metnodology recommended was reviewed and continuously adapted to tne needs. . Initially,
in tne gerieral enthusiasm for this vast publie health task, and in many instances
encouraged by the dramatic results of their large-scale control operations, a numbed
of countries adopted tne concept of eradicaticn witnout the necessary detalled

planning or assurance of resources to cover the winole duration of the programme.

Recommendations were, tnerefore, made for the minimum conditions wnich should be
fulfilled before a melaria eradication programme received the techniecal approval of

tne Organization.

1 Wid Hitn Org. tecan. Rep. Ser. (1957) 123

2 Preparntory - tne time devoted to preparatlon for attack operations and includes
the completion of tne epidemiological and geograpnical-reconnaissance, establisnment of
services and training of staff; attack - during wnich antimalarial measures aimed at
interrupting transmission are applied on a total coverage basis tareugnout tne
operational area; consclidation - follows tne attack pnase, is enaracterized by active,
intense and complete surveillance witn the object A° eliminating any remaining
infeetions and proving eradication of malaria; maintenance - the period wnich begins
wnen tne criteria of malaria eradication are met in an operational area snd wnicn will

continue until world-wide eradication has been acnieved. (Vide Terminology of Malaria
and of Malaria Eradication, 1963, World Healtn Organization, Geneva).
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7.2 Training °

In fhe”field'of‘training tweyeepecte were‘ceeefed - the ffeining of national staff
epd tnat of the internatienal adVISere. | The tfad££ioﬁel proeedure for recruiting
the latter eategory ned been to seek tnem emcng leading professionals of the national
services. However, the rapid expeHSlon of tne malaria eradication programme demanded
such a considerable number of spacialized perecnnel to reinforoe tne national staff
tnat specific provision nad to be made t¢ train these advisers in tne tecnniques. of
malaris eradication.

.l Treleing of hetional staff hae beeelcarriedlout at two levéls, within the eountry
and shroad. The more‘eenier categerice of etaff"respohsible fbr.the‘plenning, top
eupervlsion and assesgment of tne programme, were in general trained at interpational
centree, wnlle the lOWEP supervisory and Junlor gredes of staff were trained witoin
their own country Internatlonal malaria eradication trainlng centres wers
estebllened by tne Organlzetion to meet tne special programme needs for treining of
the nigner categorlee of eteff botn international end netional and well over 2000
nave reCE1ved tralnlng at dneee centree.‘ At the national tra1n1ng centres many times

tnle number were instrmicted in the principles and practlce of malarle éradication.

Initially witn tne very 1arge numbere requlrlng tralning courses could not be
nighly specialized but as tne programme developed special coureee were glven partlcularly
to medleal offlcers o enable tnem to eequ1re a deeper knowledge of tre epidemiology of

malarma in order to enable tnem to deal w1tn tecnnieal problems wWnich arose.

T.3 Survelllance and -evaluation

o |
Altnoﬁgh'the need For a system of surveillance was recognized wnen the global.
eradication progriamme was launched, it was not tntil 1960 that its detailed metnodology

was developed-and. tne full extent of the operations required realized.

Aelfof'spfeying operations,” a surveillance mechanism must also be based on total
coverage, botn in time and space, to discover, investigate and .eliminate continuing
transmission and ithe parasite reservoir end to prov1de tne date for tne eubstantietlen

of interruption of uransmleelon and of eradlcatlon.
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As most of tne endemic areas of ine world, wnere eradication was undertaken, did
not nave rural nealin services covering tne entire populatian it was pecessary to
organize an extensive survelllance maeninery consisting of a case detection sys.em with
a dynamic element wnereby avery nousenold WaS visited at periodic intervels and a static
element tnrougn nualtn institutions and voluntary collaborators in eacn community to

provide facilities for treatment and blood examination of every faver case.

Wnile tne necessary personnel, equipment and facilities for undertaking the spraying
operations were provided for by most governments embarking on malaria gradication, in
many instances, the organization needed for surveillance was not fully foreseen. Thils
has led to serious difficulties in deciding on tne appropriate time for the witndrawal
of spraying, wnicn nas to be based on data obtained tnrough an adequate surveillance
macnmnery Consequently some spraying operations were terminated prematurely arnd
transmission of malaria became re-establisned in the absence of adequate case detection
and ensuing remedial action through an efficient surveillance organization. Tnus tne
defects in planning and organization led te inevitable tesrnical reverses Iln some
programmes . In others, as tne best expedient, spraying operations had to be prolonged

as a precautionary measure until tne surveillance mecanism could be fully establisned.

Tne epidemiological standards for withdrawal of spraying and for confirmation of
eradication of malaria were first laid down in 1960, but tnese standards were reviesad
in the light of experience accumulated in the field. Tne progress of individual
eradication projects can now be assessed in a more critical way, not only in order to
determine the appropriate time wnen individual areas can safely be asslgned to a more
advanced pnase of tne programme, but also, even in the early years of the attack
operations, it is possible to foresee wnen a programme is not going according to plan

with the methods of attack being used and remedial actlon can be promptly taken.

Frequent use is made of an external audit system wnereby experienced assessors
unconnected with the execution of the programme in the particular country carry out

tnizs type of evaluation.

7.4 Participation of the peneral nealth services

Tnitlally mucn empnasilis was placed on tne development of national malaria
eradication services witn o semi-autonomous status within tne mealtn framework of tie

country. Such & status was considered necessary in many programmes during thelr
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early stages 1to ensure the rapid evolution and operational efficiency of the mass
canpalgn. Unfortunately in some instances due to thne awvtonomous nature of the
gradleation programme there was lack of co-ordination and co-operation between ilue
general public nealtn services and the malaria eradication services. The need for the
cloge involvement of tne public healtn services in providing tne staiié element in
surveillance operations nas already been mentioned. There must also be a cco-ordinated
and concurrent development of ithese services so tnat thney may be capable of taking over
the responsibility for vigilance operations, after eradication of malariz nas been
achieved, to prevent its re-establishment. Freguently thnis concurrent development

did not take place, It therefore became apparent that before a programme startgd,
firm plans must be made and resources be available o ensure tnat the healtn services
would have the required coverage during tne later stages of the attack phass to assist
adequately in case detection operations and thnat, by thelend of the consolidation phase,
would nave developed sufficiently to undertake the wnole vigilance needed to prevent
re-establisnment of malaria. Hence greater empnasis is now laid on tae role of
general public health services of a coutttry in the malaria eradication programme from
its inception and particular attention is paid to ensure that the plan of operations
for tne malaria eradication programme fits into tne health sector of tne over-all

national socio-economic plan.

7.5 Laboratory services

In the eradication programme, proof of the dizappearance of malaria is basically
dependent on the examination of blood slides in the laboratory. H%nousands of slides
are examined, none of which may contain parasites, yet each oacasional positive blood
slide must be spotted. in order to =ecure a nigher degree of aceuracy, thne c¢ross
cnecking of all poasitive slides and 10 per cent. of negatlve slides in a separate
1ab0rat0ry i3 now standard praetice. Standard techniques are laid down for the
preparation and processing of blood slides. Similarl&,‘fiéld Practices and techniques
in entomology nave also been improved amnd modified in the lignt of experisnce. Working
manuals in blood examlnatlon, entomology and in otner technical operations nave been
prepared and made available to national programmes. In order to ensure understanding
of particular terms employed in malariology by the thousands of workers on thne subject
In different parts of the world, a standardized terminology in English, French,

Spanish and Russian was issued.
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7.6  Inter-country co-ordination

One of the causes of prolongations of programines nas been tnelr unegual development
in neighbouring countries witn common epidemiological features, wnereby itne more
advanced programmes must-continue attack sotivities in border areas until the contiguous
country remches the same stage. " Tn Burepe in 1959 this was successfully overcome by
a co-ordinated plan witn a target date set for all o reach tne consolidation phase in
tne same year - by 1963. A similar plan covering tine Common Market Countries of
Central America asnd Panama has not been fully implemented due, until recently, to lack
of rezources. Elsewnere inter-country co-ordination has been encouraged by ihe
arvangitg st reghlar intérvals’ of wnat are termed border meetings between neighbouring

countries.

7.7 Pre eradnoetion_programmee

For areas wners it was not feeelble, under tne oonditione obtaining, to undertake

malaria eradication, pre-eradication programmes nave been developed with tne over-all
objective-of gradually bullding up the teonnieel administrative and operational
facilities for tpe eventual launcning of a full scale malaria eredioetion progrnmme.
Tnis was originally intended to provide tne stlmulatlon and concurrent dovelopment of
tne necessary basic foundations for suen a programme, namely the nealtn 1nfreetruoture
and thne malaria service. A subsidiary but immediate objective was the institution of'
appropriate anti-malarial measures to reduce malaria mortality and morbidity,
pertioulerly in cnildren. Tnese programmes wWere brougnt into operation particularly
in Africa wnere 1ittle progress had been made in the eradication of malaria.

Tnere is no doubt that malaria is a most important comminicable disease in
ﬂfriea end tnet its ultimate eradieation from the continent is degirable for tne
benefit and well- belng of its peoples, and also to leseen the nezerd of tné disease to
other countriee by the ellmination of the vast reservoirs of malaria infection. k
However, in the savannan areas of this oonminent in addition to tne administrative
and operational diffioultiee, a preetioel metnod of 1nterrupting transmleeion of

maleria has not yet been found
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Since the inception of this type of programme in 1960, only tnree countries nave in
fact advanced from pre-eradication fo an eradication programme, nons of these being in
tropical Africa. Field experierice, nas i general proved thart the concurrent
development of the malaria service and tne basic healtn service is impractical due to
snortage of suitable man-power and limitaticns in financial resources in the
countries concerned. In many ccuntries the peripneral and intermediate echelons of
tne basic health service will need to be built up almost ab initio on a countrywide

scale invoelving large capital and recurrent costs and a long-term tralning programme.

Thus, it nas become necessary to devote more time and effort to the development
of basic health services and for the most part limit antimalarial measures to the
provision of treatment to sufferers from tne disease. However, ultimately external
and national resources must be made availlable to introduce the public health measures

nesded to overcome malaria in Africa.

8. Tecnical problems and approaches to their solution

8.1 Problem areas

In a biological programme of sucn complexity as malaria eradication, it could not
be expected that the uge of the single attack meésure of spraying of residual
insecticides, even wnere resistance of the vector mosquito was not a problem, would be
applicable or continue to be applicable in all =ituations. Tne need was early
recopnized for adapting the methnods of attock to sult local epidemioclogical factors
relating to man, the mosquito and e parasite. A constant search was made for
alternative methods *to be used where nec¢essary either in éonjunction with spraying

operations or alone.

It‘has, for example, heen found in certain areas that despite total, complete,
regular and sufficient coverage with residual insecticides transmiésion of malaria

rersists. Suech areas havé beenr called problem areas and although sensu stricto

thelr axtent is_limitéd to about éne per cent. of the total population under‘the
eradication programme, theyuéfé of considefable signifiqance as sources of imported
malaria into areas already freed from fhe diaease and have an cperazticnal and
psycenological importance out of proportion to their extent. The factors responsiblse

for thne sxistence of these areas are mainly related to toe resistance of the anopneline
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vector and to extra-domiciliary transmission related to tne ‘nabits of man or the.
mosquito. These pﬁoblém‘areaé parsist wnen the means available for tackling them are
inadeguate and the problem may frequently be overcome by using a combination of snown

and well-tried attack measures, properly carried out under adequate supervision.

In order to overcome the problem of resistance of the mosgquito to the commonlty
employed insecticides, a programme for testing and screening of new residual
insecticides in a series of collshorstive laboratories and by field trials was
inztituted in'1966 dnd laier; other types of imagicides and larvicides were tested 1n
tnis pragfamﬁe. Tﬁroﬂgn *ais adiivify over 1300 compounds nave been screened and as
a result alternative insecticides are now available for use against the adult and
larval forms of tne mosquite in certaln special aituations. However, none of the
newer residual insecticides nave the wide range of appllcabllity of DDT with 1ts™

relatively low cost, lonhg residual action and relative non-toxicity to-man.~n“

8.2  Complementary use of chemotherapy

A number of years ago, in 1958, it was recomménded that, while essential in the
consolidation pnasc as a curative measure, drugs cou_d also be employed during the
attack phiase as a complementary measure to reduce the parasite load of tne community
and nasten the ibterruption of transmission. Alone, mass drug administration using
tablets nas not, in general, proved feasible due to tne frequency of dosage, the
extent of coverage of the populations required and the elaborate organigation needed.
Howaver, antimalarial drugs ineorporated in a fundamental food eleﬁent such ags salt
nave proved ftheir valﬁe in aeftain cdmmuni£ies where spraying operations may be
impracticable due to tne topography of tne counﬁry 6f nabits of the people, as in the

ninterland of Guyana and among nomadic populations in Iran.

Altnougn the employment of: drugs at an effective dosage within anheradication
programme as a complementary attack measure has proved its wortn, the developﬁent

of raﬂlstance of some strains of Plasmoedium falelparum to the commonly used

”aminoquinoline drugs in parts of Soutn America and 3Soutn East Asia limits to some

extent the secope of thelr use in these areas.
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Tne differing responses of ctrains of parasites and of people to antimalarial
drugs nas been recognized for many years sinee it was originally reported with
auinine in the last century, but i was no. until 1960 that rasistance of the
falciparum parasite to enloroquine was first observed. A metnodology has been
developed fo% assessing the degres of resistance found and alternative treatment
scriedulss are available. T+ snould be emphasized thnat the best available means
to prevent tnhe spread of drug resistance is Lo ensure tnat messures to interrupt

transmission snould receive tne nighest priority.
8.3 Ressarcn

As technical problems have arisen, research has been stimulated to overcome them.
Witn the developwent of the malariz eradication programme, a cnanging emphasis on
various aspects of researcn is obvious. In the early years of the programme, the
Opganization focused its main attention on tne tecnnical aspects of applioation of
residual insecticides, the asassssment of the duration of activity of various
formulations, the absorptive action of surfaces on whigh the inseoticides were sprayed

and thne development of efficient spraying equipment.

Tater, attention was given teo studies on the resistance of malaria vectors to
residual insecticides and the development of a standardized technique for assessment
of vector susceptibility. More recently there nas beeh Increasing interest in the
quantitative epidenlology of malaria; in t1e epidemiology of disappearing malaria, in
new ilmmunological teenniques that might be valuable for case deteetion, in genetic
aspects of malaria infeotion in man, in the vectorial capacity of Anopneles, in
genetic studies on systematlcv of Anopheles and on their pattern of response to
insecticides. Development of resistanoe of malaria parasitea to 4-aminoguinolines nad
lad to a oonslderable programme of resaaroh 1n searonlng for new drugs and in
standardizing tne laboratory soreening of potential antimalarials. Field research

for developing a metned of interruptlon of transmission in savarmah areas of Afriea

by combined use of ingecticides and drugs is now In progress.

Since 1957 well over 200 research agreements have been made by tne Organization
witn institutes and over the last three years an average of 40 apgreements per year

nave heen made.
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9. Adminigtrative and operational difflculties

Under thne very diverse adwministrative and operational factors affecting most of
the malaricous countriess, only a few could adnere to the original time tarzets set in
tneir ersadication plans and delays and setbacks oceurred causing disappointment and
concern to tne government and to the assisting agencies. These delays nave added to

tiie problem of sustaihing the national intersst in the programme.

Many of tne setbacks were rggravated by tne lack of flexibility in the government's
fineneial regulations which delayed tie tackling of problems immediately they occurred.
Few sdministrative departments of governments realize tne importance of timing in
funding, provision of supplies and spraying - delays of a few weeks can adversely

affect tne iong-term programme targetis.

Freguently wnen the ineidence of tne disease nas been brougnt down to a low level,
funds for the programme are reduced and inevitably further outbresks occur. It is
thus essential to keep alive tne spirit of the combat against the disease untll it has

been eradicated.

10. Present status of tne programme (see map in A20/P&B/1, page 6)

T 1958, in areas with about 280 million, it was considered tnat the disease
had been eradicated.and a further 60 miilion people were said to be free from the '
risk oflendémic malaria. By thne end of September 1967, out of tne 1670 million
people living in the originally malarious areas regarding wnicn information is
available, (excluding mainland Cnina, Nortn Kores and Nortn Viet-Nam) over 1000 million
live in areas now freed from tne risk of endemic malaria and a furtner 240 million are
bengfiting from programmes under attack operatibns (Pigure 1)- Tne population of
areas in which the Organization ras assisted programmes amounts to Jjust under 1000
million end pre-eradication programmes in areas with another 190 million people have
alé@ been supported by tne Organization. Out of the'34 countries wnere e?adicaﬁicn
of malaria is‘reported to have been obtained, 10 have been ente?ed in tne WHO Officlal
Regizter of areas wnere malaria eradication nas been acnievéd.. In addition there are
18 other countries still undertaking eradication programmes wnich already have areas

with ‘a population of over 470 million in the mainienance pnaseé.
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11. Prospects

However, the rate of progress in respect of malaria eradication is slowing down
due to difficulties experienced ir developing new programmes, amongst tne 400 million
people nesding them. Otner difficulties, mainly administrative and financial, are
nampering furtner progress in some of the countries wnich nave embarked on malaria

eradlcation programmes .

Tne day wnen global eradication of malaria will become a reality is dependent not
only on tecrinical considerations, but to an even greater extent on the availabiliity of
resources and facilities and the ability of countries to bulld up effective rural
nealtn services to sustain the eradication of the disease. In many instances,
pariticularly in Africa, the competing demsnds for the limited national resources of
men and materiasls by operations vital ©o the national interest make it at present
unrealistic to expect adeguate priority to be given to malaria eradication even wnere
the dizease is tie mest important problem. Massive external anssistance is therefore
needed to build up thne nealth services reguired for the systematic control and eventual
gradicatien of malaria. Nevertneless such external assistance can never be
completely a substitute for a countyy's resources. Ultimate success will depend on
the national conviction that the eradication of malaria is an urgent need for the

benaefit of diis peoples and its economy.







FIGURE 1
CHANGES IN THE DISTRIBUTION OF POPULATION IN THE ORIGINALLY MALARIOUS
AREAS OF THE WORLD BY PHASE OF MALARIA ERADICATION BETWEEN 1938 AND 1967
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