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1. GENERAL PROGRESS 

1.1 Programme activities 

As at 30 September 1968, it is estimated that 1359 million people (79 %) live in areas 
where malaria has been eradicated or where eradication programmes are in progress out of a 
population of 1716 million living in the originally malarious areas of the world.' 

The present situation, as shown in Table 1, may be summarized as follows: 

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

Population in areas under malaria eradication 

2 
Millions 

% 

of population in 

originally 

648 

711 

(654) 

(674) 

2 
malarious areas 

38 

41 

(39) 

(40) 

Millions % 

in consolidation phase 342 (355) 20 

in attack phase 357 (277) 21 

in preparatory phase 12 (42) <1 

Population in areas where eradication activities 
have not yet started in countries with staged 
malaria eradication programmes 68 (67) 4 (4) 

Population in countries with pre -eradication 
activities in operation 180 (164) 11 (9) 

Population in countries with programmes being 
planned 57 (46) 3 (3) 

Population in countries with no immediate plans 
for developing antimalarial programmes 52 (87) 3 (5) 

1 716 (1 692) 100 (100) 

The progress of the programme over the last 10 years is depicted in Fig. 1 which shows 
the considerable advance which took place in the maintenance and consolidation phases from 
334 million in 1959 to 1016 million in 1967 as well as the relatively slow rate of entry of 
new programmes into the preparatory and attack phases. It will be noted that in the first 

nine months of 1968 a reduction in the population figures of areas in the last two phases of 
the programmes has taken place. This is mainly due to a resurgence of infection in 
previously cleared areas in Ceylon and India which will be referred to again below. 

Out of the 146 countries and territories now classified as with originally malarious 
areas, 13 are entered on the WHO Official Register of areas where malaria eradication has been 

achieved for the whole or part of the country; in a further 23 countries eradication is 
claimed for the whole country but not yet registered. The Organization is assisting 45 
countries to undertake malaria eradication programmes and a further eight countries are 

reported to be carrying out similar programmes without direct assistance from the Organization. 

In areas where it has not yet been possible to embark on malaria eradication, programme 
activities have been primarily directed towards the development of the rural health services 

and the provision of drugs for the treatment of malaria cases. The Organization has, during 

1 
Excluding mainland China, North Korea and North Viet -Nam. 

2 
Figures for end of 1967 in brackets. 
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FIG. 1 

CHANGES IN THE DISTRIBUTION OF POPULATION IN THE ORIGINALLY MALARIOUS 

AREAS OF THE WORLD BY PHASE OF MALARIA ERADICATION BETWEEN 1959 AND 1968 
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TABLE 1, DETAILED STATUS OF MALARIA ERADICATION AS AT 30 SEPTEMBER 1968 

Region 

(1) 

Population in thousands 

Total* 

(2) 

Where malaria 

never indigenous 

or disappeared 
without specific 

antimalaria 
measures 

(3) 

Of 

original 
malarious 

areas 

(4) 

Where 
malaria 

eradication 

claimed 

(maintenance 

phase) 
(5) 

Where eradication programmes in progress Where 

eradication 

programme 
not yet 

started ed 

(10) 

In the 
consolida- 

till phase 

(6) 

In the 

attack 

phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

African 227 194 17 331 209 863 3 907 2 517 602 41 3 160 202 796 

American 492 889 316 659 176 230 73 551 46 572 56 107 - 102 679 - 

South-East Asian 738 605 37 536 701 069 255 997 198 782 204 142 393 403 317 41 755 

European 758 346 418 368 339 978 283 043 32 669 1 857 505 35 031 21 904 

Eastern Mediterranean - 255 574 45 375 210 199 7 509 60 651 82 471 9 796 152 918 49 772 

Western Pacific 245 994 167 607 78 387 24 276 421 11 862 1 192 13 475 40 636 

Total 2 718 602 1 002 876 1 715 726 648 283 341 612 357 041 11 927 710 580 356 863 

ь 
From the United Nations Demographic Year Book 1967 (adjusted) or from latest figures from governments, excluding China (Mainland), North Korea and North Viet -Nam, 
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the period under review, assisted 23 countries in this respect including 13 in the African 
Region. In this Region, where two WHO -assisted training centres are undertaking the 
training of health service personnel, an inter -country malaria advisory team has undertaken 
surveys of the malaria situation in two countries and has assisted two other countries on 
specific malaria problems. 

Details of the population figures in countries with originally malarious areas are given 
in the Annex tables. 

During the first nine months of 1968, the pre -eradication programme in Algeria was 
converted into an eradication programme. In Pakistan all the remaining areas of the country 
are now covered by preparatory phase activities and further areas in West Malaysia entered 
this phase. In this country too the first areas came under attack operations as did the 

whole of the malarious area of Tunisia and the remaining areas in Brazil. These operations 
were also restarted in Paraguay and in the Philippines. In Nepal, the first areas of the 
programme passed from the attack to the consolidation phase and advances were also recorded 
between these phases in Argentina, Dominican Republic, Iran, Pakistan, Syria, Thailand and 
Turkey. 

The whole of the originally malarious areas of Albania and Mauritius are now in the 
maintenance phase and parts of the Dominican Republic and Pakistan were for the first time 

classified as entering this final phase. Further areas in Argentina, Cape Verde Islands, 

Greece and the Union of Soviet Socialist Republics were also advanced into this phase. 

In the over -all review however, the gains recorded in many of these countries are offset 

by the massive reverses in two countries, namely Ceylon and India. 

In Ceylon where the major part of the country was in maintenance or consolidation, 

extensive epidemics of malaria with over one million cases occurred in the last part of 1967 
and during 1968. Abnormally favourable epidemiological conditions for vector breeding and 
unusual population movements coupled with an inadequate organization for the prompt 

detection and elimination of foci have been responsible for this situation. In the large. 

Indian programme covering over 500 million population the lack of provision of adequate 

supplies over the past two years to promptly deal with the foci and the inadequacy of health 

service coverage to prevent the re- establishment of transmission in areas in maintenance have 
made it necessary in many areas in north and central India to re- institute spraying for 

dealing with focal outbreaks and for preventing further deterioration of the situation in 

areas where the annual parasite incidence has risen above the level that surveillance can deal 
with. 

1.2 Current problems 

Financial and administrative problems still continue to form the major obstacles to the 

progress of malaria eradication programmes. In Ecuador and Peru following a cut in the 

staffing, there has been an increase in malaria. Lack of funds has severely limited the 

scope and extent of malaria eradication operations in Indonesia and Mexico. In Ceylon, 

although WHO assistance has been considerably increased to enable the Government to deal with 

the resurgence of malaria, local administrative difficulties have delayed the full implementa- 

tion of the emergency operations. 

In Paraguay and the Central American Republics, the immediate financial problems have 

been eased considerably by funds obtained through special-loan agreements with the 

United States of America. 

In some countries as in India and Pakistan extension of effective antimalaria activities 

in large urban areas has met with serious administrative difficulties. Although every effort 

is being made by the government concerned to tackle this problem these urban areas still 

constitute a source of cases, as in Karachi where over a quarter -of -a- million cases were 

recorded in 1968. 
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Experience has shown that the separation of operational responsibility for malaria 

eradication from the general health services has been a determinant factor in the early 

stages of most programmes for ensuring the efficiency of attack operations. However in many 

cases this has led to practical difficulties in case detection in the consolidation phase, 

and for the integration of the malaria eradication service with the general health services in 

the later stages of the programme. Furthermore, because of the emphasis on the time -limited 
nature of malaria eradication programmes, not infrequently, at the beginning of the maintenance 
phase there has been a reduction in the staff of the malaria services before the general health 

services have been adequately developed in the rural areas to enable them to undertake the 

vigilance activities necessary for sustaining the malaria -free status which has been reached 

at considerable cost and effort. 

As a rule the efforts to expand rural health services to provide total coverage of the 

malarious areas has been grossly inadequate. In an effort to remedy this situation training 

programmes for general health services staff in malaria and seminars and conferences in which 
public health officers and malaria staff participate have been organized. But in spite of 
the increased awareness for the needs of the maintenance phase, the pace of progress of 

development of health services in rural areas has been slow because of limitation of national 
resources. In some instances as in parts of Turkey the malaria services have had to be 
continued in the absence of adequate rural health services which could take over responsibility 
for preventing the re- establishment of endemicity from areas from which the disease has been 
cleared. 

Another problem of considerable significance relates to new settlement and forest 

reclamation areas where the ecological conditions present both technical and logistic problems 
to the interruption of transmission. This occurs in countries where the land has not been 
fully exploited and where the reduction in malaria during the attack phase has made available 

the manpower necessary for such activities. The methods to protect this population will have 

to be adapted to local conditions and it will be necessary to use a combination of measures 

involving the use of insecticides and personal protection measures including the use of drugs. 
Special studies are being undertaken in Thailand and Cambodia to deal with this complex 
problem. In some areas of the world adverse security conditions have also seriously limited 
the scope and effectiveness of antimalaria operations. 

In most parts of Africa, the lack of the minimum facilities on which to base eradication 
programmes, as well as the absence of an economically feasible method of interrupting trans- 
mission in the holoendemic savannah areas continues to be a major problem. Recently, in 

addition, resistance has been confirmed in the Anopheles gambiae complex to DDT insecticide in 
two areas, one in Senegal and the other in Upper Volta, once again attributable to the 

selection -pressure exerted by the use of agricultural insecticides. In this major African 
vector dieldrin /HCH resistance has been widespread in West Africa for years, and has more 

recently been manifested in various countries in the eastern part of that continent. 

Obviously, therefore, the appearance of DDT -resistance in this group is a serious development 

and underlines the urgency of the continuing search for alternative means of effective control. 

In pursuit of this, field trials have been carried out to assess practical methods of 

achieving interruption of malaria transmission in a savannah area in the north of Nigeria 
where no method of interrupting malaria transmission has yet been developed. This trial, 

based on mass drug administration and DDT spraying at dosages and intervals calculated through 

mathematical models, reduced malaria prevalence, but has not however succeeded in interrupting 

transmission. A revision of the plans of this project is under consideration and in the new 

project area it is also planned to carry out research on the immunology of malaria chiefly in 

order to establish base -line data on the immune response to malaria in a holoendemic area, to 

make a comparative analysis of the value of various methods of serodiagnosis and to study 

changes in the immune response after interruption of transmission and following regular chemo- 
suppressive therapy of the population. Although in the malaria eradication programmes the 
extent of the areas with technical problems is relatively small and represents only 1% of the 

total territory under eradication measures, those areas have an influence on the global 
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programme out of proportion to their size. Double resistance of the vector to both groups of 
chlorinated hydrocarbon insecticides (DDT and dieldrin) has been responsible for classifying 
a number of these areas as those with technical problems. In many cases the appearance of 
this resistance in Central America, Iran, Iraq and Mexico is related to the widespread use of 
these substances in agriculture. Double resistance has also been noted in limited areas in 
India and Pakistan in A. stephensi. 

In Iran, where A. stephensi also showed resistance to both DDT and dieldrin in some 
areas one cycle of malathion spraying has been carried out in addition to one or two cycles 
of DDT in order to control adequately A. stephensi and the other vector, A. fluviatilis 

which is still susceptible to DDT. Several new larvicides (abate, bromophos) are also being 

tried in Iran while a larvivorous fish (Gambusia affinis) has been largely distributed in 

breeding places. In a small area in Iraq on the border of Iran where A. stephensi also shows 

resistance to both groups of hydrocarbon insecticides, a new carbamate insecticide, arprocarb, 

is being used on an operational scale. This insecticide is also being used in El Salvador. 

A. sacharovi resistant to DDT in parts of Turkey is reported as showing the same 

phenomenon in northern Syria and Iraq. 

In the Jordan valley, the exophilic habits of A. superpictus and A. sergenti have 

necessitated the combined use of residual spraying and oil larviciding; abate, as a 

larvicide, is also being introduced in certain areas of Jordan. Similar problems are found 

in some of the areas of distribution of A. nuñez- tovari in Colombia and Venezuela, of 

A. pseudopunctipennis in Central America, of A. punctulatus in Papua, New Guinea, etc. 

Studies of the bionomics of the vectors and of the ecological complexes which result in 

these technical problems are carried out by national and WHO project staff in regions of 

the Americas, South -East Asia and Western Pacific. In order to study the habits of 

A. balabacensis and the ecology of man which appear to be the causes of persisting transmission 

in some areas of South -East Asia and Western Pacific Regions, an inter -regional project for 

special epidemiological studies has been implemented. 

Resistance of Plasmodium falciparum to 4- aminoquinoline drugs, first observed in 1960 in 

South America has since been reported in a number of other parts of the world where the drug 

has been used widely for some years. However these drugs continue to be the main 

schizontocide employed in malaria eradication programmes. 

Reports from the Philippines and the Pacific coast of Colombia of P. falciparum 

tolerant to 4- aminoquinolines indicate some spread of the areas where this parasite may show 

a degree of resistance. Further studies in Africa have however thusfar not confirmed any 

cases of tolerance of 4- aminoquinolines to P. falciparum in that continent. Use has been 

made of sulfones and sulfonamides usually in combination with pyrimethamine as a substitute 

therapy in place of the 4- aminoquinolines in a field trial in Brazil and in clinical trials 

in Thailand, Cambodia, Malaysia and Viet -Nam. 

1.3 Evaluation 

Continuous assessment is an integral activity of every operational echelon of 

programmes and is spelt out in the plans of action of every malaria eradication project. 

Epidemiological standards for the guidance of field staff in their assessment of the 

satisfactory response to attack measures and for the transfer of areas from the attack phase 

to consolidation and from consolidation to maintenance have been specified in technical 

reports and manuals. 

In addition to the internal evaluation carried out by the national services, with the 

participation of international advisers assigned to these projects, independent evaluations 

have been made by experts of international and bilateral agencies in a number of programmes 
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as follows: American Region: Brazil, Colombia, Cuba, Dominican Republic, Ecuador, Haiti; 

Eastern Mediterranean Region: Pakistan (limited to recommendations regarding transfer of 

areas within the various phases of the programme); European Region: Turkey; South -East Asia 

Region: in these three countries: India, Nepal, Thailand, the assessments were limited to 

areas considered ready to advance into consolidation or maintenance phases; Western Pacific 

Region • British Solomon Island Protectorate, Korea, West Malaysia (limited to the methodology 

of epidemiological evaluation). 

Specific assessments of the laboratory services were also carried out in nine countries 

of the American Region, British Honduras, Ecuador, El Salvador, Guatemala, Guyana, Haiti, 

Honduras, Nicaragua, Surinam. A project for independent cross -checking of blood slides was 
also established in Ceylon. 

Previous assessments have demonstrated that many operational, administrative and technical 

shortcomings hampering the progress of programmes could have been recognized and overcome in 
time, if the reporting systems in use in malaria eradication programmes had been better 
oriented to assessment and critical analysis of the information collected enabling timely 
action to be taken. Also the possible use of computer services for the evaluation of the 

data collected requires standardization of reporting and collation of material in such a way 
as to make it of value for assessment at national and international levels, and comparison 
between programmes. Therefore a standardized methodology for the evaluation of malaria 
eradication programmes, developed in November 1967, is being tested in the field before its 

introduction in all malaria programmes. 

1.4 Co- ordination 

Co- ordination of effort to eradicate malaria is pursued not only through meetings between 
national staff of neighbouring countries but also amongst the assisting international and 
bilateral agencies themselves. 

In the development of various projects supported by the United Nations in association 
with FAO and other specialized agencies attention has been drawn to the malaria implications 
with the object not merely of avoiding any possible increase in the incidence of the disease 
as a result of the activities of the development project but also of incorporating into such 
activities measures to reduce the malaria potential in the area. Advice has also been given 
on projects receiving or which might receive assistance from the World Food Programme. 
Similar considerations were given to projects on man -made lakes in an inter -agency consultation 
between the United Nations and the specialized agencies held in Geneva in July 1968. 

The annual WHO /UNICEF /USAID /USPHS Malaria Co- ordination Meeting was held in Geneva on 

22 and 23 April 1968 when matters of mutual interest were discussed. The informal exchange 
of views is of considerable value in promoting closer co- operation between the agencies 
concerned. 

The Inter -Regional Conference on Malaria in the Eastern Mediterranean and European 
Regions was held in Beirut, Lebanon from 5 to 11 December. It was also attended by 

participants from Afghanistan which has common borders with countries of these regions. In 

addition, other assisting agencies were represented by observers. A wide range of technical 

questions of common interest were discussed arid ways of further improving co- ordination were 

reviewed. 

Inter -country malaria co- ordination meetings involving a limited number of countries 
included those of: 

Iran, Iraq, Jordan, Syria and Turkey at Baghdad, 8 to 11 January. 



ЕВ43/2З 
page 8 

The co- ordinating working group of the malaria eradication programmes of Central America 
and Panama at San Salvador, 16 to 17 February and at Tegucigalpa, 12 to 14 August. 

Burma, India and Pakistan at Maymyo, 26 to 29 February. 

Jordan, Lebanon, Syria and Turkey at Damascus, 18 to 20 June. 

Directors of malaria eradication programmes of riparian countries of the River Plate 
Basin at Porto Alegre, 2 to 6 September. 

Directors of national malaria eradication programmes of South America at Asunción, 
11 to 16 November. 

The following malaria border meetings involving two or at the most three neighbouring 

countries were also held; 

Argentina, Paraguay at Buenos Aires, 23 February; 

Brazil, Paraguay at Pedro Juan Caballero, 27 February; 

India, Pakistan at Bongoan, 27 March; 

Jordan, Saudi Arabia at Riad, 1 to 3 April; 

Iraq, Syria, Turkey at Kanichli, 23 May; 

Argentina, Paraguay at Clorinda, 29 May; 

Colombia, Venezuela at Maracaibo, 30 to 31 May. 

2. TRAINING OF NATIONAL MALARIA ERADICATION STAFF 

Training has a high priority in the Organization's assistance to national malaria 

eradication programmes and is conducted through international malaria eradication training 

centres staffed mainly by international staff and through national training centres assisted 

by WHO personnel. In addition in every country in which WHO project staff are posted one of 

their normal functions is to provide in- service training to the various categories of 

personnel during their day -to -day work. 

During the first nine months of 1968, 74 persons attended the first four courses at the 

Manila International Malaria Eradication Training Centre. At the established national 

malaria eradication centres in Niteroi, Brazil; Nazareth, Ethiopia; Kuala Lumpur, Malaysia; 

Dacca and Lahore, Pakistan; Tala, Philippines and Senar, Sudan, a total of 1358 participated 

in 48 courses. A special course for instructors of these centres on teaching methodology 

was held in Dacca. The centre in Algiers started functioning in the second half of the year 

and is primarily utilized to meet the training needs of the Algerian malaria eradication 

programme. 

In view of the priority for training personnel for rural health services in the African 

Region, the two international centres at Lagos and Lomé have been converted into training 

centres for health services personnel. There have therefore been no courses in malaria 

eradication techniques at either centre this year. 

The Organization has continued to supply numerous teaching aids such as sets of 

projection slides, charts, prints and specimens of mosquitos to national and international 

malaria eradication training centres. In addition the Organization has distributed several 

hundred blood films to national universities and technical institutes engaged in the teaching 

of malaria and its diagnosis. A revised edition of the Manual on Epidemiology in Malaria 

Programmes has been issued and widely distributed.1 

During the period under review, a total of 93 fellowships have been awarded to 

national malaria staff for training visits to operating programmes in other countries. This 

total includes 67 awards under country malaria projects and the Exchange of Malaria Workers 

1 Document МЕ/68.5 
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Scheme; 26 of the recipients of these awards participated in special group study tours, each 

conducted by a senior WHO staff member. Twenty -seven WHO field staff also participated in 

these group studies. 

3. RESEARCH 

During the first 10 months of 1968, 24 agreements were concluded with national research 

institutes in 16 countries. Seven of these agreements were in the field of parasitology, 

four in chemotherapy, three in immunology, seven in epidemiology, and four in entomology. A 

brief review of these research projects and other continuing projects is given as an appendix 

to the report. 

At the tenth session of the Advisory Committee on Medical Research, the development of 

the malaria research programme over the last 10 years was reviewed. The Committee drew 

attention to the need for training of research workers and noted that certain fields deserved 

priority such as the development of methods for the culture of parasites in vitro, the 

development of immunization procedures and of biological methods of control. 

A scientific group on parasitology of malaria met in Teheran in September 1968. The 

group reviewed the present geographical distribution of human malaria parasites and their 

strains. The significance to malaria eradication of the particular behaviour of certain 

strains of human malaria parasites and of plasmodia of apes and monkeys was discussed. 

Recent advances in microscopic and serological methods were considered and a review was made 

of the new developments in research on malaria parasites. Based on this review, the group 

made recommendations on future research in this field. 

4. RE- EXAMINATION OF THE GLOBAL STRATEGY OF MALARIA ERADICATION 

In compliance with resolutions WHA20.14 and WHА21.22, on a re- examination of the global 

strategy of malaria eradication, special teams of economists, health planner /administrators, 

statisticians and malariologists have undertaken studies in nine countries (Cuba, 

West Malaysia, Nicaragua, Niger, East Pakistan, Philippines, Syria, Thailand and Venezuela) on 

the socio- economic impact of malaria, the relationship of the malaria eradication programme to 

the national health plan and to the development plan as a whole and where applicable on the 

planning and implementation of the malaria eradication programme covering the technical and 

non -technical aspects and the problems encountered therein. These teams received excellent 

co- operation from various departments of the governments concerned, including finance, 

natural resources, and planning ministries as well as the ministries of health. WHO assess- 

ment teams have also visited Yugoslavia, Trinidad and Tobago, and Jamaica to assess the 

efficiency of the various patterns of vigilance activities in these countries where the 

programme is in the maintenance phase. 

As a basis for the studies, a protocol covering economic, health planning and malaria 

was laid down in order to ensure uniformity in the presentation of the reports of the teams. 

Prior to their departure members of the teams were specifically briefed on the purpose and 

methodology of the study and the services of a consultant economist were obtained to advise 

on the interrelated health and socio -economic aspects of this briefing. In accordance with 

resolution WHA21.22 adequate opportunities were provided for the members of the various teams 

to meet during the briefing period and subsequently, representatives from all these teams 

assembled in Geneva in January 1969 to discuss their findings. Based on these findings, a 

consolidated report will be prepared and this will be presented to an advisory group of 

economic planners, public health administrators and malariologists which is being convened by 

the Director -General in March 1969. 

Taking into consideration the proposals made by this advisory group, the Director -General 

will submit his recommendations in respect of the re- examination of the global strategy of 

malaria eradication to the Twenty -second World Health Assembly for any decision it may wish to 

take on the future orientation of the programme. 
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Since the terms "preparatory ", "attack" and "consolidation "1 are applied specifically 
to malaria eradication programmes, the figures shown in the relevant columns of the tables 
of the Annex do not include the antimalaria activities, often considerable, of those countries 
in which programmes as such have not yet been implemented. 

The total population figures shown in column 2 of the tables have been obtained from the 
United Nations Demographic Yearbook 1967, with adjustments for population increases or from 
the latest figures from governments. 

The inclusion of population figures in column 5 does not necessarily imply that achieved 
eradication has been re istered by the Organization. These are shown in the Weekly 
Epidemiological Record.4 

The designation employed and the presentation of the material in this document do not 
imply the expression of any opinion whatsoever on the part of the Director -General concerning 
the legal status of any country or territory or of its authorities, or concerning the 
delimitation of its frontiers. 

1 Preparatory phase - the time devoted to preparation for attack operations and includes 
the completion of the epidemiological and geographical reconnaissance, establishment of 
services and training of staff; 

attack phase - during which antimalarial measures aimed at interrupting transmission are 

applied on a total coverage basis throughout the operational area; 

consolidation phase - follows the attack phase, is characterized by active, intense and 

complete surveillance with the object of eliminating any remaining infections and proving 

eradication of malaria. 

(Vide Terminology of Malaria and of Malaria Eradication, 1963, WHO, Geneva.) 

2 
Wkly epidem. Rec., 1968, 43, 74 -84, 423 -436, 629 -639. 



DETAILED STATUS OF MALARIA ERADICATION IN THE AFRICAN REGION AS AT 30 SEPTEMBER 1968 

Country or territory 

(1) 

Population in thousands 

Total 

(2) 

Where malaria 

never indigenous 

or disappeared 
without specific 

antimalaria 
measures 

(3) 

Of 

original 

malarious 

areas 

(4) 

Where 

malaria 
eradication 

claimed 

(maintenance 

phase) 
(5) 

Where eradication programmes in progress Where 

eradication 

programme 

not yet 

started 

(10) 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 

phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

Angola 5 565 - 5 565 - - - - - 5 565 

Botswana 620 - 620 - - - - - 620 

Burundi 3 421 125 3 296 - - - - - 3 296 

Cameroon 5 615 - 5 615 - - - - - 5 615 

Cape Verde 236 - 236 49 108 38 41 187 - 

Central African Republic 1 454 - 1 454 - - - - - 1 454 

Chad 3 474 - 3 474 - - - - - 3 474 

Comoro Islands 239 - 239 - - - - - 239 

Congo (Republic of) 881 - 881 - - - - - 881 

Congo (Democratic Republic of) 16 777 - 16 777 - - - - - 16 777 

Dahomey 2 556 - 2 556 - - - - - 2 556 

Equatorial Guinea 284 - - 284 

Gabon 484 - 484 - - - - - 484 

Gambia 350 - 350 - - - - - 350 

Ghana 8 428 - 8 428 - - - - - 8 428 

Guinea 3 835 - 3 835 - - - - - 3 835 

Ivory Coast 4 185 - 4 185 - - - - - 4 185 

Kenya 10 272 473 9 799 - - - - - 9 799 

Liberia 1 129 - 1 129 - - - - - 1 129 

Madagascar 7 362 - 7 362 - - - - - 7 362 

Malawi 4 253 - 4 253 - - - - - 4 253 

Mali 4 884 - 4 884 - - - - - 4 884 

Mauritania 1 109 - 1 109 - - - - - 1 109 

Mauritius 828 21 807 807 - - - - - 

Mozambique 7 246 - 7 246 - - - - - 7 246 

Namibia 609 376 233 - - - - - 233 

Niger 3 680 - 3 680 - - - - - 3 680 

Nigeria 61 237 - 61 237 - - - - - 61 237 



DETAILED STATUS OF MALARIA ERADICATION IN THE AFRICAN REGION AS AT 30 SEPTEMBER 1968 (continued) 

Country or territory 

(1) 

Total 

(2) 

Where malaria 

never indigenous 

or disappeared 
without specific 

antimalaria 
measures 

(3) 

Portuguese Guinea 

Réunion 

531 

438 

Rwanda 3 423 

Sáо Tomé and Principe 62 

Senegal 3 773 

Sierra Leone 2 468 

South Africa 19 286 14 063 

Southern Rhodesia 4 717 119 

Swaziland 401 114 

Togo 1 782 

Uganda 7 740 

United Republic of Tanzania: 

Mainland 10 821 972 

Islands 352 

Upper Volta 5 223 

Zambia 4 096 

Total for countries with 

originally malarious areas 226 126 16 263 

Five countries in which 

malaria was never indigenous 

or disappeared 1 068 1 068 

Regional Total 227 194 17 331 

Population in thousands 

Of 

original 
malarious 

areas 

(4) 

Where 

malaria 

eradication 

claimed 

(maintenance 
phase) 
(5) 

Where eradication programmes in progress 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 

phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

531 

438 

3 423 

62 

3 773 

2 468 

5 223 

4 598 

287 

1 782 

7 740 

9 849 

352 

5 223 

4 096 

2 976 

75 

2 197 

212 

50 

162 

352 

2 247 

162 

212 

352 

Where 
eradication 
programme 
not yet 

started 

(10) 

531 

438 

3 423 

62 

3 773 

2 468 

4 436 

1 782 

7 740 

9 849 

5 223 

4 096 

209 863 3 .907 2 517 602 41 3 160 202 796 



DETAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION AS AT 30 SEPTEMBER 1968 

Population in thousands 

Where malaria Where Where eradication programmes in progress 
never indigenous Of malaria Where 

In the In the In the 
eradication Country or territory or disappeared original eradication Total programme without specific p malarious claimed consolida- attack preparatory Total 

antimalaria 

measures 
areas (maintenance 

phase) 
tion phase phase phase 

not yet 

started 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Argentina 23 508 20 509 2 999 1 663 432 904 - 1 336 - 

Bolivia 4 585 3 131 1 454 - 1 214 240 - 1 454 - 

Brazil 88 778 52 394 36 384 756 10 604 25 024 - 35 628 - 

British Honduras 117 - 117 - 48 69 - 117 - 

Canal Zone 60 - 60 - 60 - - 60 - 

Colombia 19 993 9 116 10 877 - 7 472 3 405 - 10 877 - 

Costa Rica 1 645 1 144 501 - 153 348 - 501 - 

Cuba 8 238 5 421 2 817 - 2 749 68 - 2 817 - 

Dominica 71 - 71 71 - - - - 

Dominican Republic 4 054 660 3 394 308 2 665 421 - 3 086 - 

Ecuador 5 721 2 614 3 107 - 1 254 1 853 - 3 107 - 

El Salvador 3 269 1 052 2 217 - 722 1 495 - 2 217 - 

French Guiana 41 - 41 25 13 3 - 16 - 

Grenada and Carriacou 102 68 34 34 - - - - - 

Guadeloupe 338 41 297 297 - - - - - 

Guatemala 4 958 2 751 2 207 - - 2 207 - 2 207 - 

Guyana 704 - 704 660 - 44 - 44 - 

Haiti 4 677 1 039 3 638 - - 3 638 - 3 638 - 

Honduras 2 538 323 2 215 - 1 227 988 - 2 215 - 

Jamaica 1 922 384 1 538 1 538 - - - - - 

Martinique 333 126 207 207 - - - - - 

Mexico 47 522 23 168 24 354 - 15 544 8 810 - 24 354 - 

Nicaragua 1 838 - 1 838 - - 1 838 - 1 838 - 



DETAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION AS AT 30 SEPTEMBER 1968 (continued) 

Country or territory 

(1) 

Total 

(2) 

Where malaria 

never indigenous 

or disappeared 

without specific 
antimalaria 

measures 

(3) 

Panama 1 380 56 

Paraguay 2 221 289 

Peru 12 823 8 353 

Puerto Rico 2 782 333 

it Lucia 109 16 

Surinam 368 

Trinidad and Tobago 1 068 155 

United States of America 203 566 147 288 

Venezuela 9 761 2 486 

Virgin Islands 
(United States of America) 57 

Total for countries with 
originally malarious areas 459 147 282 917 

Fifteen countries in which 
malaria was never indigenous 
or disappeared 33 742 33 742 

Regional total 492 В89 316 659 

Population in thousands 

Of 

original 
malarious 

areas 

(4) 

1 324 

1 932 

4 470 

2 449 

93 

368 

913 

56 278 

7 275 

57 

176 230 

Where 

malaria 

eradication 
claimed 

(maintenance 

phase) 
(5) 

Where eradication programmes in progress 
Where 

eradication 

programme 

not yet 

started 

(10) 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 
phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

1 324 1 324 

1 932 1 932 

1 114 2 189 1 167 3 356 

2 449 

93 

131 186 51 237 

913 

56 278 

6 957 40 278 318 

57 

73 551 46 572 56 107 102 679 



DETAILED STATUS OF MALARIA ERADICATION IN THE SOUTH -EAST ASIA REGION AS AT 30 SEPTEMBER 1968 

Population in thousands 

Where malaria 

never indigenous Of 

Where 

malaria 

Where eradication programmes in progress 
Where 

eradication 
Country or territory Total 

or disappeared original eradication In the In the In the 
programme 

without specific malarious claimed consolida- attack preparatory Total 
not yet 

antimalaria 
measures 

areas (maintenance 
phase) 

Lion phase phase phase started 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (l0) 

Afghanistan 16 095 8 125 7 970 - 2 454 5 516 - 7 970 - 

Burma 26 382 5 078 21 304 2 852 7 578 10 874 - 18 452 - 

Ceylon 12 173 3 043 9 130 - - 9 130 - 9 130 - 

India 525 607 15 250 510 357 253 145 113 865 143 347 - 257 212 - 

Indonesia 113 368 - 113 368 - 58 425! 13 262 - 71 687 41 681b 

Maldive Islands 105 15 90 - - 16 - 16 74 

Mongolia 1 228 1 228 - - - - - - - 

Nepal 10 441 4 797 5 644 - 1 748 3 503 393 5 644 - 

Thailand 33 206 - 33 206 - 14 712 18 494 - 33 206 - 

Regional total 738 605 37 536 701 069 255 997 198 782 204 142 393 403 317 41 755 

! Includes some areas where spraying operations suspended. 

- Includes pre -eradication activities in West Irian. 



• 
DETAILED STATUS OF MALARIA ERADICATION IN THE EUROPEAN REGION AS AT 30 SEPTEMBER 1968 

Country or territory 

(1) 

Total 

(2) 

Where malaria 

never indigenous 

or disappeared 
without specific 
antimalaria 

measures 

(3) 

Albania 2 039 213 

Algeria 12 705 2 717 

Bulgaria 8 407 6 560 

Byelorussian SSR 8 897 12 

Czechoslovakia 14 466 14 297 

France 50 746 50 590 

Greece 8 835 4 031 

Hungary 10 270 8 731 

Italy 52 683 48 416 

Morocco 14 248 1 827 

Netherlands 12 851 10 807 

Poland 32 561 32 447 

Portugal 9 365 6 994 

Romania 19 447 Il 716 

Spain 32 448 9 188 

Turkey 33 835 

Ukrainian SSR 46 936 8 

Union of Soviet Socialist 

Republics 184 442 12 788 

Yugoslavia 20 294 14 155 

Total for countries with 

originally malarious areas 575 475 235 497 

Twenty -one countries in which 

malaria was never indigenous 
or disappeared 182 871 182 871 

Regional Total 758 346 418 368 

Population in thousands 

Of 

original 
malarious 

areas 

(4) 

Where 

malaria 

eradication 
claimed 

(maintenance 
phase) 
(5) 

Where eradication programmes in progress 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 

phase 

(7) 

In the 

preparatory 
phase 

(в) 

Total 

(9) 

Where 

eradication 

programme 

not yet 

started 

(10) 

1 826 

9 988 

1 847 

8 885 

169 

156 

4 804 

1 539 

4 267 

12 421 

2 044 

114 

2 371 

7 731 

23 260 

33 835 

46 928 

171 654 

6 139 

1 826 

1 847 

8 885 

169 

156 

4 524 

1 539 

4 267 

2 044 

114 

2 371 

7 731 

23 260 

46 928 

171 243 

6 139 

280 

31 978 

411 

1 857 

505 505 

280 

33 835 

411 

9 483 

12 421 

339 978 283 043 32 669 1 857 505 35 031 21 904 



DETAILED STATUS OF MALARIA ERADICATION IN THE EASTERN MEDITERRANEAN REGION AS AT 30 SEPTEMBER 1968 

Population in thousands 

Where malaria Where Where eradication programmes in progress 
Where 

never indigenous Of malaria 
eradication 

Country or territory 
Total 

or disappeared original eradication In the In the In the 
programe m 

without specific malarious claimed consoli da- attack preparatory Total 
not yet 

antimalaria 

measures 

areas (maintenance 
phase) 

tion phase phase phase 
started 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Bahrain 205 - 205 - - - - - 205 

Cyprus 619 - 619 619 - - - - - 

Ethiopia 23 957 11 978 11 979 - - 4 335 3 516 7 851 4 128 

French Territory of the Afars 
& the Issas 81 - 81 81 - - - - - 

Gaza 478 - 478 478 - - - - - 

Iran 27 180 4 689 22 491 - 12 247 10 244 - 22 491 

Iraq 8 769 3 277 5 492 - - 5 492 - 5 492 - 

Israel 2 788 - 2 788 2 788 - - - - - 

Jordan 2 231 1 070 1 161 617 203 341 - 544 - 

Kuwait 615 615 - - - - - - - 

Lebanon 2 602 1 724 878 683 195 - - 195 - 

Libya 1 819 1 733 86 - - 86 - 86 - 

Muscat & Oman 569 - 569 - - - - - 569 

Pakistan 110 085 - 110 085 1 972 44 707 57 126 6 280 108 113 - 

Qatar 82 - 82 - - - - - 82 

Saudi Arabia 7 136 4 581 2 555 - - - - - 2 555 

Somalia 2 774 - 2 774 - - - - - 2 774 

Southern Yemen 1 206 - 1 206 271 - - - - 935 

Sudan 14 860 - 14 860 - - - - - 14 860 

Syria 5 865 1 578 4 287 - 3 299 988 - 4 287 - 

Trucial Oman 146 - 146 - - - - - 146 

Tunisia 4 629 770 3 859 - - 3 859 - 3 859 - 

United Arab Republic 31 878 10 360 21 5188 - - - - - 21 518 

Yemen 5 000 3 000 2 000 - - - - - 2 000 

Regional Total 255 574 45 375 210 199 7 509 60 651 82 471 9 796 152 918 49 772 

Malaria eradication programme in preparation. 



DETAILED STATUS OF MALARIA ERADICATION IN THE WESTERN PACIFIC REGION AS AT 30 SEPTEMBER 1968 

Country or territory 

(1) 

Total 

(2) 

Where malaria 

never indigenous 

or disappeared 
without specific 

antimalaria 
measures 

(3) 

Australia 12 О60 11 824 

British Solomon Islands 147 

Brunei 152 105 

Cambodia 6 690 3 746 

China (Taiwan) 13 741 

Hong Kong 4 000 

Japan 101 089 97 290 

Korea, Republic of 30 918 20 948 

Laos 2 852 

Macau 297 7 

Malaysia 

West Malaysia 8 876 

Sabah East Malaysia 595 44 

Sarawak East Malaysia 910 142 

New Hebrides 81 

Papua and New Guinea 2 296 

Philippines 35 963 26 410 

Portuguese Timor 579 117 

Ryukyu Islands 974 86 

Singapore 2043 

Viet -Nam, Republic of 17 697 2 854 

Total for countries with 
originally malarious areas 241 960 163 575 

Twenty -two countries in which 
malaria was never indigenous 
or disappeared 4 034 4 034 

Regional total 245 994 167 607 

Population in thousands 

Of 

original 

malarious 
areas 

(4) 

Where 
malaria 

eradication 

claimed 

(maintenance 
phase) 
(5) 

Where eradication programmes in progress 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 
phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

Where 

eradication 

programme 

not yet 

started 

(10) 

236 

147 

47 

2 944 

13 741 

4 000 

3 799 

9 970 

2 852 

290 

8 876 

551 

768 

81 

2 296 

9 553 

462 

888 

2043 

14 843 

236 

13 741 

3 279 

З 799 

290 

888 

2043 

47 

256 

118 

411 

295 

650 

953 

9 553 

944 

248 

47 

1 355 

551 

768 

1 201 

9 553 

147 

2 944 

721 

9 970 

2 852 

7 521 

81 

1 095 

462 

14 843 

78 387 24 276 421 11 862 1 192 13 475 40 636 
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АРРЕNDIX 

REVIEW OF RESEARCH ACTIVITIES 

Some examples of malaria research undertaken with WHO assistance in institutes and by 

WHO field staff are considered below. 

Parasitology. Incidental research on improved methods of examination of blood films 

and on the detection of scanty parasitaemias has been carried out in Pakistan using dry 

lenses and in Nigeria using wide -angle lenses and concentration techniques. 

Work has been continued on in vitro growth of parasites in the United States of America 

where experiments carried out on isolated and perfused tree -rat livers have shown that pre - 

erythrocytic stages of Plasmodium berghei will continue their growth. Studies are also 

being carried out in the same institute on sporozoite development, and in the United Kingdom 

of Great Britain and Northern Ireland, on the nutritional requirements of parasites. 

To provide suitable rodent parasites for chemotherapeutic and immunological studies, 

searches have continued for new species in Congo (Brazzaville), the Democratic Republic 

of the Congo, Ivory Coast and Sierra Leone. Studies on the cyclical transmission of these 

rodent parasites are being undertaken: in Belgium using various anopheline vectors and 

rodent hosts; in France using one of the natural hosts of the Thamnomys genes, and at the 

WHO Regional Malaria Reference Centre, Liverpool, United Kingdom of Great Britain and 

Northern Ireland where the effects on cyclical transmission of para- amino- benzoic acid and 

its antagonists are being determined. In Belgium standard methods have been established 

of preparing the inoculum of sporozoites of P. berghei to produce comparable infections. 

The WHO International Reference Centre on Avian Malaria Parasites at St. John's, 

Newfoundland, Canada, is bringing together a representative collection of stained specimens 

of avian parasites and provides a species identification service. 

In Brazil, the natural vector of the simian parasites P. brasilianum and P. simium has 

not yet been established but on epidemiological grounds it is suspected that it is probably 

Anopheles (Kerteszia) cruzii in the eastern and southern part of the country and either 

A. (K) neivai or Chagasia bonneae in the Amazon region. Further studies on simian malaria 

are also being undertaken in Ceylon. 

Investigations on the VS strain of P. malariae are being continued in Romania, Union of 

Soviet Socialist Republics and in the Regional Malaria Reference Centre, Epsom, United 

Kingdom of Great Britain and Northern Ireland, where the viability of sporozoites preserved 

by freeze -drying is also being investigated. 

Chemotherapy. Work has continued in the development and synthesis of potential anti- 

malarial compounds: in Czechoslovakia on antibiotics of fungal origin and isothiocyanates; 

in the Federal Republic of Germany on 6- aminoquinolines; and in Poland on biguanide and 

amidine urea derivatives of diphenylsulfide and diphenylsulfone. For the initial screening 

of a large number of compounds in canaries, an institute in the Federal Republic of Germany 

has developed a standard methodology which, compared with the Roehl technique, is more time 
saving: a single intravenous injection of a standard number of Plasmodium cathemerium para- 

sites per canary is followed one to two hours later by an intravenous injection of the 

compound to be screened, given at the highest tolerated dose. Screening of the compounds 
against rodent parasites is undertaken at another institute in the Federal Republic of 
Germany and at the WHO Regional Malaria Reference Centre, Liverpool, United Kingdom of Great 
Britain and Northern Ireland. At this last named institute, it has been observed that when 
Anopheles stephensi and Aedes aegypti are fed on mice which have been pre - treated with certain 

sulfonamides, the mosquitos are killed indicating a "systemic insecticide action" of these 

drugs. 
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Basic studies on the metabolic processes of malaria parasites with reference to the mode 
of action of antimalarial drugs are being carried out in the United Kingdom of Great Britain 

and Northern Ireland. 

In the United Republic of Tanzania, surveys of the response of P. falciparum to 4- amino- 
quinolines showed that the sensitivity of the parasites was normal even in areas where 
chloroquinized salt has been in use for seven years. Similar studies are being undertaken 

in Cameroon where mass drug administration by tablet has been practised for some years and 
in Upper Volta where, in areas of pyrimethamine resistance, it is observed that a combination 

of pyrimethamine with a sulfone can be effective. 

Immunology. Basic research in the immune response of rodents during malaria infection, 
which could eventually lead to new methods of immunological protection against malaria, is 

being undertaken in France, in co- operation with an institute in Italy, in the Netherlands 
and in the United Kingdom of Great Britain and Northern Ireland. Work in France and Italy 

has shown that inoculation of irradiated blood infected with P. berghei stimulates the 

phagocytic activity of the reticulo- endothelial system with only a slight increase in liver 

and spleen weight compared with the changes in infected unprotected rats. In the Netherlands 

studies have been made on passive and active immunization techniques and in the United Kingdom 
of Great Britain and Northern Ireland methods of detection of small quantities of malaria 

antigen are being investigated in one institute while another is developing an in vitro 
method for the assay of protective malarial antibodies. 

A study of immunity in children undergoing regular and prolonged chemosuppression in an 
endemic malarious area in Senegal showed that in these children there was a reduction in the 

amount of fluorescent antibodies but no conclusion could be reached on the possible protective 

role of these particular antibodies. 

Epidemiology. Serodiagnostic surveys using the indirect fluorescent antibody test have 

been completed in Nigeria where it was considered that this method is of value for determining 
malaria prevalence. Surveys using the test are also being carried out in the United Arab 
Republic in an attempt to map out areas of malaria endemicity. In Romania, in an area where 
malaria had been eradicated 20 years previously, there was a complete absence of reaction to 
the antibody test in those under 20 years of age but positive titres to quartan malaria were 
obtained in some of the older inhabitants. Similar studies are being undertaken in Yugoslavia. 
This test is also being used in France and in the United Kingdom of Great Britain and Northern 
Ireland to assess the duration of antibody persistence in immigrants and to study the value 

of the test as a diagnostic screening device. Work of this nature has also been carried out 
in Romania on infections of quartan malaria detected in the blood donor and recipient after 
blood transfusion and on therapeutically induced infections. 

A retrospective analysis of records of the malaria eradication programme has been 

carried out in the Union of Soviet Socialist Republics on the rate of disappearance of vivax 
infection following the interruption of transmission. The studies showed that the standards 
proposed by the Expert Committee on Malarial in respect of falciparum malaria could be 
applicable, in principle, also to vivax malaria. 

A controlled series of observations in Nigeria indicated that well nourished children in 
the first few years of life appeared to be more likely to develop severe attacks of falciparum 
malaria than poorly nourished children. Other work in Nigeria has drawn attention to the 
close relationship between malaria infection and the often fatal haemolytic crisis which 
occurs in women during pregnancy living in hyperendemic malarious areas. Work has continued 
on the relationship between incidence of P. malariae and the nephrotic syndrome. 

1 Wld 11th Org. techn. Rep. Ser. (1964) 272, and (1966) 324. 
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Entomology. An important advance has been registered by cytogenetic research in Italy; 

this permits the specific identification of the five known members of the Anopheles gambiae 

complex by examination of the morphology of giant chromosomes from salivary glands of the 

larvae. A morphological method of examination of the chaetotoxy of the adult to identify 

members of this species complex in Madagascar has also been developed. Following promising 

laboratory tests in the United Kingdom of Great Britain and Northern Ireland, the separation 
and artificial hybridization of these species is under field trial as a possible method of 

genetic control, by the release in breeding places in a savanna area in Upper Volta of hybrid 

eggs giving rise to sterile males. Further work on speciation of A. funestus, A. stephensi 
and A. balabacensis is being undertaken in India, Italy and in the United Kingdom of Great 

Britain and Northern Ireland. Biochemical and genetic studies have been carried out in 

Italy, on the immunological mechanisms influencing the susceptibility of anophelines to 

plasmodial infections. It appears that susceptibility and non -susceptibility are genetically 
controlled characters. 

In Sudan, a dry - season study of A. gambiae 
group possesses a striking metabolic adaptation 
females being able to survive through about six 
so that the eggs are ready for laying when the 

has demonstrated that one member of that 
to conditions unfavourable to breeding, the 
months while gradually developing the ovaries, 
first rains fall. 

Laboratory experiments in the Netherlands have shown that a single stock of anopheline 
mosquitos may give rise, under DDT selection -pressure, to a strain that shows a modified 
pattern of flight behaviour although its physiological responses to DDT (i.e. their suscepti- 
bility and irritability) remain unchanged. The inference is that such modifications may 
happen in the field and might enable a vector to avoid lethal contact with insecticides 
applied in buildings. 

The results of work undertaken in the Federal Republic of Germany on the testing of the 
behavioural reactions of strains of A. sacharovi, A. albimanus and A. gambiae to facultative 
contact with DDT confirm that this type of test does not measure DDT -irritability as such but 
may provide a valuable index of the combined expression of the irritant and toxic effects of 
an insecticide, in terms of the mortality and the degree of exodus of the mosquitos. 

Field trials of portable traps using white lights have been carried out in Gambia, India, 
Morocco, Poland and the United Republic of Tanzania in an attempt to avoid the bias inherent 
in traditional sampling methods. In certain circumstances these traps have proved of value 
for the rapid collection of large samples of anophelines while in other areas they have been 
disappointing. Studies on the improvement of the design of light -traps for this purpose are 
proceeding in the United Kingdom of Great Britain and Northern Ireland, and in Upper Volta. 


