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Development of the Malaria Eradication Programme 

1. Status of the programme 

The status of malaria eradication as at 30 September 1971 is shown in Table 1 and 
comparison with the figures as at 31 December 1970 (in brackets) is as below: 

Population of originally malarious 
areas (from which information has 
been received) 1844 million (1815) 

% of population 
in originally 

Millions malarious areas 

Population in areas where eradication 
is claimed (i.e. maintenance phase) 

Population in areas where eradication 
programmes are in progress 

(i) In consolidation phase 
(ii) in attack phase 
(iii) in preparatory phase 

Population in areas benefiting from 
malaria control measures 

(i) protected by extensive 
mosquito control measures 
(ii) receiving routine 
prophylactic drugs 

(iii) where there is an 
organized effort of making drugs 
easily available 

Millions 
309 
319 
5 

32 

(298) 
(3X6) 
(5) 

(31) 

(4) 

161 (160) 

% 

17 (16) 
17 (18) 
<1 « 1 ) 

2 (2) 

1 «1) 

9 (9) 

739 (727) 

633 (620) 

40 (40) 

34 (34) 

196 (195) 11 (11) 

i
 

Population in areas with no specific 
antimalarial measures 275 (272) 15 (15) 



TABLE 1. MALARIA ERADICATION AND OTHER ANTIMALARIA ACTIVITIES IN WHO REGIONS: 
SITUATION ON 30 SEPTEMBER 19711 

Population in thousands 

Africa Americas South-East 
Asia Europe Eastern 

Mediterranean 
Western 
Pacific Total 

Total population 250 209 523 518 781 178 780 099 292 849 259 832 2 887 685 

Areas where malaria was never indigenous or 
disappeared without specific antimalarial 19 869 329 044 30 097 429 509 56 721 178 517 1 043 757 
measures 

Originally malarious areas 230 340 194 474 751 081 350 590 236 128 81 315 1 843 928 
Areas where malaria eradication is claimed 

(maintenance phase) 4 427 89 187 325 000 291 018 5 378 24 485 739 495 

Areas where eradication programmes are in 
progress : 
Consolidation phase 3 149 44 037 131 755 35 854 84 090 10 295 309 180 
Attack phase 101 61 088 161 378 3 294 87 595 5 045 318 501 
Preparatory phase 46 775 1 572 1 ООО 1 539 4 932 

Total 3 296 105 125 293 908 40 720 172 685 16 879 632 613 

Areas protected by extensive mosquito 
control measures 5 064 3 054 2 262 15 341 6 777 32 498 

Areas where prophylactic drug administra-
tion is extensively used as a control 
measure 

2 661 — 52 
一 

746 3 459 

Areas where there is an organized effort 
to make antimalarial drugs easily 8 641 87 503 10 760 26 084 27 541 160 529 
available 

Areas with no specific antimalarial 
measures 206 251 162 41 616 5 778 16 640 4 887 275 334 

In countries from which information has been received. 
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The increase in population in the consolidation phase is accounted for by reclassification 
of areas previously in the attack phase in Costa Rica, India, Libya, Nepal, Pakistan and 
Tunisia. Areas with a population of about nine million in the consolidation phase in Greece 
and India have entered the maintenance phase during the year. In Algeria and Tunisia 
additional areas with a population amounting to 2.5 million have been brought within the 
eradication programme. 

2.5 Co-ordination 

During 1971, the United Nations Development Programme assisted eight malaria eradication 
projects in the American, Eastern Mediterranean and Western Pacific Regions, in providing 
advisory services. UNICEF furnished supplies for 14 malaria eradication programmes (12 in 
the Americas) and contributed to malaria control through its assistance to the development 
of rural health services, particularly in Africa. Bilateral assistance was provided for 
malaria eradication programmes by the Federal Republic of Germany in the form of insecticide 
to four countries in Central America and by the Union of Soviet Socialist Republics to one 
country in the Eastern Mediterranean Region. The United States Agency for International 
Development also assisted 15 malaria eradication programmes (nine in the American Region, 
three in the Eastern Mediterranean and three in the Western Pacific) and also gave substantial 
assistance to the International Malaria Eradication Training Centre in Manila. The World 
Food Programme maintained its assistance to national malaria eradication staff in Turkey and 
gave support to the antimalaria programme in Indonesia during the year. 

Where technical and operational difficulties are encountered during the progress of a 
malaria eradication programme, efforts to overcome the problems require additional financial 
assistance, not only from the government concerned, but also from multilateral and bilateral 
sources. While realizing that these difficulties have frequently resulted in the programmes 
continuing beyond their originally scheduled date of completion, thereby imposing an 
additional and unexpected burden on the assisting agencies, the fact that some of these 
agencies are, for this reason, taking steps to reduce their direct aid to the malaria 
eradication programme is a matter of concern. However, it is of primary importance that the 
necessary external resources become available for continuation of assistance to governments 
for their antimalaria programmes as any reduction of activities could have grave public health 
and economic consequences. 

3. Reviews and assessments 

Reviews for a revised strategy of malaria eradication were undertaken in Iraq and in 
East Malaysia (Sarawak). In Iraq, the Government accepted the recommendations of the Joint 
Government/UNICEf/WH0 review team, composed of senior health administrators, an epidemiologist, 
an engineer and an economist, who considered that malaria eradication was feasible and 
desirable and should be carried out on a time-limited basis. As for Malaysia, the Government 
has accepted the recommendations made in respect to Sarawak in East Malaysia and is implementing 
a malaria control programme. In Panama, an additional assessment was undertaken following 
the recommendations made by a review team in 1970 and in Papua and New Guinea the local 
authorities are planning the programme in line with the recommendations similarly made at the 
end of 1970. 

In Cuba, Mauritius and Yugoslavia, visits were made by WHO evaluation teams to review the 
progress of the malaria eradication programmes and to determine whether these countries had 
reached the stage when they could be entered on the WHO Official Register of Areas where 
Malaria has been Eradicated, as and when their recommendations are endorsed by a forthcoming 
WHO Expert Committee on Malaria. 

Evaluations of programmes were also undertaken jointly by the Governments, USAID and WHO 
in Ecuador and Nepal and by the Governments with WHO assistance in India and Thailand. In 
Sudan, a review of the pre-eradication programme was undertaken with WHO assistance and it was 
recommended that extensive antimalaria control activities be undertaken and that the vector 
Anopheles gambiae be eradicated from the banks of the Nile in northern Sudan to prevent it 
spreading northwards. 
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4. Implementation of plans 

Mention has been made above of the implementation of plans following the recommendations 
of strategy review teams. In a number of cases such implementation has not been carried 
out, or has been much delayed because of insufficient resources and of other priority needs. 
Many such plans require additional funds and personnel for tackling problems according to 
each individual situation; where governments have been unable to afford increased budgetary 
provisions for antimalaria activities recommendations have too often been adjusted to 
immediate resources, rather than to technical and operational requirements. 

5. Development of health services 

Development of rural health services is a conditio sine qua non for the maintenance of the 
results achieved following any successful mass disease campaign, including malaria. For oft 
quoted reasons, this development is relatively slow as it requires considerable expenditure 
of funds for capital investment in buildings and facilities, as well as for the training of 
health m ал power and for the recurrent costs of staff, equipment and supplies. In the 
majority of countries, the mass campaign reaches the end of its operational phase long 
before the rural health services can provide the coverage essential to continuing vigilance. 

The Organization has undertaken a number of studies on the concept of integration of 
the services developed for malaria eradication or other specific disease control services 
and the general health services and it is fully recognized that this is an essential objective 
in the health planning in any country, but such integration requires studies in depth to 
ensure adjustment to the specific needs of the individual countries. During the year the 
Organization has studied the malaria and general health services of a number of countries, 
including Afghanistan, Iran and Nepal with a view to developing plans for pilot integration 
projects. 

It must be remembered, too, that basic health services do not offer by themselves the 
solution to the problem of malaria transmission and that specific antimalarial measures must 
be devised within this broader health context according to the needs of individual countries 
or areas. 

6. Training 

The revised strategy of malaria eradication entails broader training of malariologists, 
enabling them to cope not only with time«limited malaria eradication programmes but also with 
a variety of malaria control programmes. Besides the training of malariologists at national 
and international training centres focussing on the management of malaria programmes, with 
particular emphasis on operational aspects, there is an urgent need to train fully fledged 
malariologists, possessing a detailed knowledge of the parasitology and entomology of 
malaria, able to provide solid technical backing to programmes involving diversified anti-
malarial activities. Malariologists trained in eradication techniques can complete their 
technical knowledge of the parasite, the vector and the transmission by attending symposia, 
seminars and refresher courses. 

In order to ensure full recognition of the importance of the continuous epidemiological 
evaluation of antimalarial activities, it is planned to hold short seminars dealing with this 
aspect of the subject. It is also planned to provide increased training facilities in newer 
malaria laboratory techniques which may assist in epidemiological evaluation of the status of 
the programme. 

During 1971 the International Malaria Eradication Training Centre (METC) in Manila 
continued to provide courses on malaria. With the changing strategy of malaria eradication, 
the curricula of the courses have been reviewed and adapted, particularly to give more time 
to training in malaria control techniques. METC organized four courses, two for senior 
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professional staff, one of which was on malaria eradication and one on advanced malaria 
epidemiology, a combined course in parasitology and epidemiology for technical staff ançl a 
group educational activity for public health administrators and senior health workers. 

At the training centres for health personnel in Lomé and Lagos, two seminars were held 
on malaria control methodology in the African Region for 26 French- and English-speaking 
public health administrators working in 15 countries. The Training Centre in Maracay, 
Venezuela, continued to provide courses on malariology for Spanish-speaking countries of the 
American Region. A refresher course for 13 national entomologists from 10 countries in the 
Western Pacific and South-East Asia Regions was held in Prabhudabat, the national training 
centre in Thailand. An inter-regional seminar on malaria epidemiology was held in Damascus, 
Syria, in November /December 1971 for senior nationals of eight countries and for WHO 
epidemiologists in the Eastern Mediterranean and European Regions. Emphasis was laid on the 
methods to be used in the study of epidemiological situations and on the organization of 
epidemiological and surveillance services. At country level, the Organization continued its 
support to national training centres in Algeria, Ceylon, Ethiopia, West Malaysia, Mexico, 
Pakistan, Philippines and Sudan; the official opening of the Ceylon centre took place in 
February 1971. 

Further attention is also being given to training in antilarval and source reduction 
measures. It is anticipated that seminars on these measures will be held in Africa and the 
Americas during the next two years. 

During 1971 sets of 54 case studies to be used for the teaching of malaria epidemiology 
have been distributed to over 200 medical schools and malaria training centres and health 
institutes. A large quantity of other teaching aid materials on malaria, including sets of 
stained and unstained blood films containing malaria parasites, sets of projection slides and 
charts, have been distributed by the Organization to institutes and faculties of medicine 
all over the world. 

7. Research 

During 1971 some 33 malaria research projects carried out in various institutes have 
been assisted, as well as three malaria reference centres and one collaborating laboratory. 

The objective of the Organization's malaria research programme is to find ways to over-
come technical problems encountered in the field, to try to foresee difficulties which may be 
met in the future and to develop means of forestalling these difficulties. Many of the 
projects assisted are devoted to applied research to deal with the immediate needs of 
programmes, but a proportion must also be used to assist projects undertaking work on 
fundamental problems. 

WHO is endeavouring to stimulate interest in malaria research in centres in developing 
countries and to broaden the scope of the work undertaken by training suitable staff in 
advanced techniques and enabling them to visit other centres working on their special subject. 
Assistance is then given to build up the necessary equipment in their laboratories. 

A brief review of WHO-assisted research carried out during 1970 by various institutes 
in the field of parasitology, chemotherapy, immunology, epidemiology, entomology and methodo-
logy, of attack in relation to malaria is given below. Emphasis has been placed on work 
related to immunization, seroepidemiology, transmission of the disease, the development of 
potential antimalarials and their screening as well as on the phenomenon of drug resistance. 

The in vitro cultivation of Plasmodia, although first developed in 1912, still remains 
the privilege of a very few laboratories and even in these no secondary generations can be 
.obtained. Numerous studies of the metabolism of Plasmodia and their nutritional requirements 
have been undertaken in the past 25 years, yet progress was made only in relation to the 
higher multiplication rate of the primary generation. The development of procedures in 
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immunization against malaria using antigen prepared from erythrocytic forms of Plasmodia 
requires a large amount of parasites for which successful in vitro cultivation is a very 
important prerequisite. In order to consider the recent advances and lines of research to 
be followed, a short informal consultation on the subject was held in November /December 1971, 
attended by experts from institutes carrying out studies on in vitro cultivation of Plasmodia. 

To assist in elucidating some of the complex elements of immunological responses to 
malaria parasites, studies are being undertaken in France, in collaboration with an institute 
in Italy, on rodents, concerning the role of the spleen in the establishment of resistance 
to parasitaemia following vaccination; in Romania on the role of immuno-competent cells in 
the immunity mechanism of malaria; and on the changes that occur in reticulo-endothelial 
activity in rodents infected with malaria in England. 

Studies have been continued on the mechanisms involved in the development of protection 
following the inoculation of irradiated sporozoites using the rodent malaria model in the 
United States of America. Circum-sporozoite precipitin reaction reported earlier from sera 
of protected animals has been reconfirmed as a specific reaction. Preliminary results 
obtained with P. brasilianum on monkeys applying the same procedure as in rodent malaria 
indicate that protection is afforded and therefore consideration is being given to undertaking 
of trials on humans using human Plasmodia, possibly P, falciparum. 

In the field of epidemiology, priority has been given to the development of sérodiagnostic 
techniques applicable on a wide scale. A method for large-scale preparation of teflon-coated 
antigen slides has been developed at the WHO Collaborating Laboratory for the Development of 
Malaria Serological Techniques in London. At the same laboratory, a preliminary study has 
been made, using a fibre optic probe system to analyse the intensity of fluorescent reaction. 
Should the system prove to be practical, this would be a further step in standardization of 
the indirect fluorescent antibody test (IFA) as it would eliminate subjectivity in reading 
the intensity of fluorescence. It could possibly lead to the development of an automated 
method for reading the results of this test. 

Longitudinal studies using the fluorescent antibody test have been carried out in Tunisia 
in collaboration with the Government by a laboratory in France. These studies indicate that 
the IFA has value in the study of epidemiology of disappearing malaria as well as in surveys 
of hypoendemic and epidemic areas. Seroepidemiological surveys using the indirect haemag-
glutination (IHA) test have been made in the Riilippines and Ethiopia by the United States 
Public Health Service Center for Disease Control in collaboration with WHO. The same test 
will also be applied in measuring the immune response of the population in a WHO research 
project on the epidemiology and control of malaria in the African Savanna, Кano, Nigeria, 
using a heterologous antigen prepared from Plasmodium knowlesi. 

In Thailand, the National Malaria Eradication Programme is undertaking extensive studies 
of Anopheles balabacensis balabacensis, which are beginning to give information as to the 
explanation of the role of this vector in maintaining transmission in the forest and forest-
fringe areas. 

Under the heading of research on chemotherapy of malaria and the resistance of malaria 
parasites to drugs, a number of collaborators who are undertaking screening of potential 
antimalarial compounds met in Geneva for an informal consultation in October to consider 
the present methods used in drug screening through avian, rodent, simian and human malaria 
parasites and the ways the results may be compared considering the diversity of methods 
employed. 

Further diphenylsulfide and diphenylamine derivatives of biguanides and amidineureas 
have been synthesized at an institute in Poland and are being tested on rodent malaria 
parasites by the WHO Regional Malaria Reference Centre for Screening of Potential Antimalarial 
Compounds at the Department of Parasitology, Liverpool School of Tropical Medicine, England, 
which is also undertaking the training of WHO fellows in the techniques of maintenance of 
parasite strains and of drug screening. 
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Chemical work on the series of 6-aminoquinolines is being carried out at an institute 
in the Federal Republic of Germany, to ascertain which is the most effective and least .toxic 
derivative of this group of antimalarial action; one of these, found to be as effective as 
chloroquine in the green vervet monkey in the Republic of Tanzania, was tested against 
Plasmodium falciparum in the Aotus monkey in the Uni ted States of America, but its schizon-
tocidal action was not promising. Further work on these and allied compounds is continuing. 

In the Union of Soviet Socialist Republics synthesis of potential .antimalarials of 
benzoquinoline, benzoquinazoline and pyridoquinoline derivatives is being carried out. 
Certain of these compounds have antiparasitic activity as great as chloroquine but higher 
toxicity. 

Further work has been carried out on the mode of action of chloroquine and the 
differences observed between chloroquine-sensitive and chloroquine-resistant strains of 
Plasmodium falciparum in the United States of America, on rodent Plasmodia in the Federal 
Republic of Germany and in England. The various biochemical and biophysical mechanisms 
elucidated may lead us in explaining the mode of action of the drug and the phenomenon of 
resistance. 

The WHO project on research on the epidemiology and control of malaria in the African 
Savanna has been further developed during 1971, in close co-operation with the Nigerian 
Government. In addition to the research activities initiated in 1970, immunological studies 
were developed in 1971 with the co-operation of various workers in Nigeria, in the Gambia, 
in Switzerland, in the United Kingdom and in the United States of America, Diagnostic work 
using serum immunoglobulin estimations, fluorescent antibody, precipitin and indirect 
haemagglutination tests are being initiated. Preliminary trials to measure the length of 
the residual efficacy of propoxur on Anopheles gambiae and A, funestus and the curative effect 
of single dose drug administration in order to assist in the planning of the attack phase, 
have been carried out in a limited area. In the field of chemotherapy, a trial on the 
comparative effect of sulfalene-pyrimethamine and chloroquine-pyrimethamine on the asexual 
forms of P, falciparum has been completed in three villages. Facilities are being made 
available for professionals, mainly from Africa, to be trained in the methods and techniques 
of research as applied in the project. A research centre and a field station built by the 
Kano State, Nigeria, were completed in May 1971. 

An Inter-American symposium on research related to malaria has been held in San Salvador 
in November 1971, sponsored jointly by the Uni ted States National Center for Disease Control, 
Atlanta, Georgia, and the Pan American Health Organization/WHO Regional Office for the 
Americas, with the participation of research workers as well as directors of malaria 
eradication programmes from Central and South America. Advances made in studies of immune 
phenomena, malaria serology, immunization, development of antimalarial drugs and possibilities 
in genetic and biological control of vectors were in the foreground of the agenda of the 
symposium. In fact, it was the first time that a research symposium has been attended by 
those who are administering malaria eradication programmes. The discussion that followed 
the presentation of scientific papers has confirmed the value of such a symposium in that 
it provided an excellent possibility for field workers to become aware of the support that 
they may obtain from basic and applied research in meeting the technical problems confronting 
them. 


