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1. GENERAL PROGRESS 

At the end of 1967, it was estimated that 1328 million people (79 %) live in areas where 

malaria has been eradicated or where eradication programmes are in progress out of a 

population of 1692 million living in the originally malarious areas of the world.1 

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 

Millions 
2 

654 (633) 

674 (618) 

% 

39 

40 

Millions 
in consolidation phase 355 (330) 21 

in attack phase 277 (246) 16 

in preparatory phase 42 (42) 3 

Population of areas where eradication activities have 

not yet started in countries with staged malaria 

eradication programmes 67 (7з) 4 

Population in countries with pre -eradication 

activities in operation 164 (186) 9 

Population in areas where programmes are being 

planned 46 (33) 3 

Population in countries with no immediate plans 

for developing antimalarial programmes 87 (92) 5 

1 692 (1 635) 100 

The progress of the programme over the 10 years is depicted in Fig. 1 which shows the 

considerable advances made in the populations in the maintenance and consolidation phases 

from 347 million in 1958 to 1009 million in 1967 as well as the slow rate of entry of new 

programmes into the preparatory and attack phases. Out of the 149 countries and territories 

with originally malarious areas 13 are now entered in 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, though not yet registered. The 

Organization is assisting 46 countries to undertake malaria eradication programmes and a 

further eight countries are carrying out similar programmes without direct assistance of the 

Organization. Pre -eradication activities are being assisted by WHO in 21 countries 

(see Section 3). Details of the population figures in countries with originally malarious 

areas are given in the Annex tables and the global situation is depicted in Map 1. 

During 1967, in two further countries, Ethiopia and West Malaysia, pre -eradication 

programmes have been converted into eradication programmes. In Pakistan, preparatory phase 

activities are now being undertaken in areas with 19 million people and nearly three -quarters 

of the population of this large country are already covered by attack and consolidation 

operations. In Tunisia all the originally malarious areas are now in the preparatory phase 

of the programme. Further areas have been covered by attack measures in Argentina, Brazil, 

Colombia, Iran and Thailand. In addition to Pakistan advances have also been made from the 

attack to the consolidation phase in Afghanistan, Brazil, Brunei, Cuba, El Salvador and 

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

2 
Figures for 1966 in brackets. 



FIGURE 1 

CHANGES IN THE DISTRIBUTION OF POPULATION IN THE ORIGINALLY MALARIOUS 

AREAS OF THE WORLD BY PHASE OF MALARIA ERADICATION BETWEEN 1958 AND 1967 
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MAP 1 

EPIDEMIOLOGICAL ASSESSMENT OF STATUS OF MALARIA, 30 JUNE 1967 
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TABLE 1. DETAILED STATUS OF MALARIA ERADICATION AS AT 31 DECEMBER 1967 

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 

(10) 

In the 
consolida- 

tion phase 

(6) 

In the 

attack 

phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

African 222 771 16 933 205 838 3 340 2 896 582 54 3 532 198 966 

American 484 369 305 577 178 792 72 477 48 293 45 188 12 834 106 315 - 

South -East Asian 726 660 39 168 687 492 268 424 231 652 146 340 296 378 288 40 780 

European 752 484 415 510 336 974 280 502 31 391 3 058 - 34 449 22 023 

Eastern Mediterranean 251 273 44 610 206 663 5 407 40 356 72 551 . 26 712 139 619 61 637 

Western Pacific 241 912 165 262 76 650 24 118 617 9 329 1 982 11 928 40 604 

Total 2 679 469 987 060 1 692 409 654 268 355 205 277 048 41 878 674 131 364 010 

From the United Nations Demographic Year Book 1966 (adjusted) or from latest figures from Governments, 

excluding China (Mainland), North Korea and North Viet -Nam. 
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Turkey and from consolidation to maintenance in Argentina, Burma, Greece, Lebanon, 

Venezuela and the Union of Soviet Socialist Republics. Although in India in a number of 

areas, advances in phasing were made, foci of transmission have spread in a number of 

previously cleared areas due to diversion of personnel to other duties and to delays in 

provision of insecticides for the prompt elimination of the foci. As a result areas with a 

population of some 30 million had again to come under spraying operations. 

Three more countries have been entered in the WHO Official Register of areas where 

malaria eradication has been achieved - Cyprus where prior to the eradication campaign in 

1948/49 up to 10 000 cases a year of malaria had been reported; Poland where an average of 

10 000 cases of malaria a year occurred prior to spraying operations undertaken from 1948 to 

1953; and Romania where, before the malaria control campaign from 1949 to 1954 and the 

subsequent eradication programme, over 300 000 cases were reported in 1948. 

Among the programmes where financial and operational difficulties and technical problems 

have in previous years delayed their planned progress, those of the Central American 

Republics and Panama have been re- organized and new plans developed with increased financial 

support from a bilateral agency. A similar re- organization has been carried out in British 

Honduras, Ceylon, the Philippines and the Syrian Arab Republic where inadequate surveillance 

operations in areas in consolidation have resulted in some of these areas having to be 

reverted to attack. However, the situation in Ceylon has been aggravated by a serious 

outbreak of several thousand cases of malaria in the Central Province. 

In Indonesia where progress has been hampered over the past few years, additional efforts 

have been made to conserve the gains already achieved and to prevent further deterioration of 

the programme. In Paraguay where the programme has been in abeyance for some years, the 

severe outbreak of malaria which started in 1966 and resulted in 33 000 cases in the whole of 

that year, has continued unabated with 50 000 cases in 1967 and a number of cases are now 

occurring in the neighbouring areas of Argentina. It is anticipated that resources will be 

available shortly for attack operations to be started in Paraguay. 

At the meeting of the Expert Committee on Malaria in September 1967 further consideration 

was given to the basic conditions to be met before initiating a malaria eradication programme. 

Other items considered concerned a number of technical questions including the choice of 

single or combined measures of attack, the duration of attack measures, the use of drugs in 

pre- eradication programmes and the resistance of human malaria parasites to drugs,1 

2. ERADICATION PROGRAMMES 

2.1 Planning and operations 

The Expert Committee on Malaria at its meeting in September 1967 gave particular attention 

to conditions to be met before initiating a malaria eradication programme and drew attention 
to what it considered as absolute needs. 

Development of health services and the planning of the eventual integration of the staff 

of malaria eradication services with the rural health service have been matters of concern. 

In Colombia, Cuba, India, Pakistan, Peru and elsewhere studies have been carried out on the 

methodology of integration and the rationalia for planning these activities. 

With a view to obtaining the essential total coverage for malaria eradication operations, 

Afghanistan, with the help of the Organization, attempted to complete country -wide geographical 

reconnaissance operations. Similarly, the malaria eradication programme in the Philippines 

has fundamentally revised and updated its geographical reconnaissance, records and mapping. 

However, in Thailand and Nepal new areas opened for resettlement have presented operational 

problems. 

1 Wld 11th Org. techn. Rep. Ser., 1968, 382 
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DDT is still the cheapest, safest and, with few exceptions, the most effective 

insecticide available for residual spraying. The use of other insecticides has been very 

limited in malaria eradication programmes. The application of dieldrin and ICi is now 

practically discontinued. Malathion, an organo -phosphorus compound, has been used in limited 

areas in Central America and Southern Iran. Apart from its high cost and low residual effect, 

vector tolerance to this insecticide has begun to appear in both areas and thus further 

reducing its value for use in residual spraying. 01S -33, another new insecticide of the 

carbamate group has shown very promising results in residual spraying field trials in 

El Salvador and Iran. However, the relatively high cost of this insecticide will limit its 

use to areas where the vector is resistant to DDT and dieldrin. 

In certain areas, antilarval measures where indicated by special local circumstances, 

as in Jordan, have continued to be used combined with case finding and treatment. 

Antimalarial drugs are also employed as a supplementary measure in many programmes, 
though in certain special situations they may constitute the main line of attack. Examples 
are, the use of salt medicated with 4- aminoquinoline drugs in Guyana and Iran and more 
recently in hinterland areas of Surinam and of mass drug administration in Haiti. 

2.2 Evaluation 

Out of 35 countries which have areas in consolidation and which report regularly and 
fully to WHO, 19 have indicated that in these areas the incidence of malaria during the year 
1967 had been considerably higher than the maximum compatible with the phase of consolidation. 
This was due in many instances to the presence of localized foci producing large numbers of 
cases. In several programmes the discontinuation of the attack phase and the beginning of 
consolidation was premature and based on administrative and financial considerations and not 
on the accepted epidemiological standards, As a result during 1967, certain programmes have 
had to revert areas into the attack phase which were previously in consolidation. In some 
instances, when the number and distribution of cases involved large areas, it has not been 
possible due to financial limitations to revert them to the attack phase and consequently 
there has been a deterioration of the programme. In Some programmes with areas in 
maintenance as in India, due to the inadequacy of vigilance operations, foci of transmission 
have occurred from imported cases necessitating reintroduction of spraying operations. 
Experience shows that even where technical problems hamper the expected progress, they are 
very often aggravated by administrative and financial shortcomings and to a certain extent by 
operational deficiencies. 

Independent evaluations have been carried out in a number of programmes as follows: in 
the American Region - Bolivia, Brazil, Colombia, Cuba, Ecuador, Haiti, Honduras, Surinam, 
Venezuela (limited to areas registered as having achieved eradication); Eastern Mediterranean 
Region - Israel (preliminary to certification of malaria eradication), Pakistan (limited to 
areas considered ready to advance into consolidation or maintenance phases); South -East Asia 
Region - Burma, India (limited in the latter to areas considered ready to advance into 
consolidation or maintenance phases) and in the Western Pacific Region - Cambodia, East 
Malaysia (Sabah and Sarawak). Specific assessments of the laboratory services were also 
carried out, particularly in the American Region in the six Central American Republics, 
British Hor_luras, Cuba, Dominican Republic, Haiti and in the Western Pacific Region. 

Efforts are being made to improve the continuous assessment which is an integral activity 
of every operational echelon of programmes. In November 1967, in Geneva, consultations were 
held with specialists of the National Communicable Disease Center, Atlanta, United States of 
America, in order to standardize the selection and processing of data for the evaluation of 
malaria eradication programmes. Consideration was given to new forms of reporting which 
would not only facilitate a more reliable evaluation of programme at all levels but would also 
stimulate the peripheral supervisory staff of each programme towards a continuous evaluation of 
operations and results in their own area. The manual on epidemiological evaluation and 
surveillance in malaria eradication, first issued in December 1962, is being revised. 
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Following the pattern of seminars on advanced epidemiological methodology in malaria 

eradication held in previous years, a seminar was organized by the Regional Office for 

South -East Asia in New Delhi. 

3. PRE -ERADICATION OPERATIОNS 

In countries where malaria eradication is not yet technically and administratively 
feasible, preliminary operations have continued to be undertaken in accordance with the 

general development status and socio- economic context of each country. As in previous 

years, the first objective of these operations aims at the country -wide development of rural 

health services to sustain the malaria eradication programme. Due attention has been given 

to the development of the malaria service and to antimalarial work, which is the second 

objective of the pre -eradication operations. These operations should be geared to the 

timetable for the development of the health infrastructure; for instance, detailed 

epidemiological studies and malaria eradication training and demonstration areas should be 

undertaken in such countries only when the initiation of the preparatory phase of the malaria 

eradication programme can be foreseen within two to three years according to the plan of 

development for the basic health services. 

Of the 21 countries and territories with pre -eradication operations assisted by the 

Organization, 12 are in the African Region, two in the European Region, three in the Eastern 

Mediterranean Region and four in the Western Pacific Region. In addition arrangements are 

being made to continue pre -eradication activities in West Irian with assistance from the 

United Nations Fund for West Irian Development. 

In the African Region, as a first step for the development of the basic health services 
necessary for supporting a malaria eradication programme, pre -eradication operations have 

been included in the surveying of the existing health structure taking into account the 

technical, manpower and training requirements. Special mention may be made of the 

demonstration areas set up for the purpose of testing methods in basic health coverage and 

in antimalarial measures under existing local conditions and for training staff of the basic 

health and malaria services in Ghana, northern Nigeria and Togo. In Réunion, where, as a 

result of antimalaria operations, the disease has been reduced to a very low level, a WHO 

survey team has been assisting the Government in determining what further steps may be 
required to complete eradication. 

In the European Region, the two countries - Algeria and Morocco - implementing 
pre -eradication operations are now reaching the operational maturity necessary for undertaking 
malaria eradication programmes which could be implemented provided external assistance is 

available. 

In the Eastern Mediterranean Region, programmes continued in operation in Saudi Arabia, 

Somalia and Sudan. 

In the Western Pacific Region, in the Republic of Korea and the British Solomon Islands 
Protectorate, the pre -eradication operations concerning the development of the basic health 
services and the malaria service are progressing well and consideration is being given to 
starting a malaria eradication programme in the Republic of Korea at an early date. In 

Cambodia and Viet -Nam, emphasis is now being given to the development of basic health services 
and the training of malaria personnel. 

4. TRAINING OF NATIONAL MALARIA ERADICATION STAFF 

The Organization's assistance in training of national personnel is conducted through 
(a) international malaria eradication training centres (METCs) staffed mainly by international 
staff and (b) national training centres assisted by WHO personnel. In addition, the project 
staff in every country provide in- service training to the various categories of personnel 



А21 /P&B /1 

page 7 

during their day -to -day work. An indication of the increasing assistance by the 

Organization to training activities is the number of staff of the Organization engaged full 

time in training. This amounted to 33 at the end of 1967, compared with only two in 1958 

and 18 in 1962, as shown in Table 2. 

TABLE 2 

WHO staff engaged full time in training at international and national METCs 

Category of staff 

Number of staff engaged 

1958 1962 1967 

Medical officer 1 5 12 

Engineer - 3 1 

Entomologist - 2 3 

Sanitarian 1 4 7 

Laboratory technician - 4 10 

Total 2 18 33 

During 1967, 145 persons attended six courses at the Manila International Malaria 

Eradication Training Centre and 26 students attended three courses at those of Lagos and 

Lomé. At the six WHO-assisted national METCs (Dacca and Lahore, Pakistan, Nazareth, 

Ethiopia, Sennar, Sudan, the new centre at Kuala Lumpur, Malaysia and the reconstituted 

centre at Tala, Philippines), a total of 1214 persons participated in 43 courses. In the 

American Region apart from the XXIV International Course of Malariology held at Maracay, 
Venezuela, courses were held for professional personnel in training centres in Bolivia, 
Brazil, Colombia and Mexico. 

In view of the priority for training personnel for rural health services in the African 
Region, the scope of the work in the two METCs at Lagos and Lomé has been reviewed. 

However, an estimate of training needs for malaria eradication during the next five years has 
shown that it will be necessary to arrange for a considerable increase of the training 
capacity at the international METC level and active steps are being taken to meet this need. 
It is important, however, that such new training facilities should be located in a country 
with an operating malaria eradication programme to provide field training for students. In 

addition, a plan of operations has been prepared for the establishment of a national МЕТС in 
Algiers primarily to meet the training needs of.the Algerian malaria eradication programme. 

A teaching workshop in collaboration with the staff of the National Communicable Disease 
Center, Atlanta, United States of America, was conducted at МЕТС, Lagos in May 1967. The 
aims of this workshop were to provide experience in teaching methodology and student 
evaluation for the teaching staff of METCs, and also to review the needs of the global 
malaria eradication programme in terms of audiovisual teaching aids. As a result, the 
Organization has embarked on a programme of preparation and duplication of teaching aids 
for use at all the national and international METCs. This has been combined with the 
provision by METCs of quantities of blood films for distribution as teaching aids to national 
universities and technical institutes currently engaged in the teaching of malaria and its 
diagnosis. An indication of the extent of this assistance to institutes is given in the 
following list of teaching aids distributed during 1967: 



А21 /Р&В /1 
page 8 

3200 microscope slide preparations 
520 projection slides 
260 projectuals, for use with overhead projectors 
85 charts on parasite diagnosis, and 

many copies of case studies and lecture notes. 

During the period under review, a total of 142 fellowships have been awarded to national 

malaria staff for training visits to operating programmes in other countries. In addition, 
30 awards were made under the Exchange of Malaria Workers Scheme and the recipients, together 

with 58 WHO staff, received special training either individually or in the form of group 

study tours, conducted by senior WHO staff members. 

5. REGISTRATION OF AREAS WHERE MALARIA HAS BEEN ERADICATED 

• It is expected that within the next few years an increasing number of countries will 

apply for certification of achieved malaria eradication, including some which have had 

originally high levels of endemicity, and thus at greater risk to the re- establishment of the 

infection following importation of cases. In view of the importance of the subject, the 

independent advice of the Expert Committee on Malaria is obtained on the proposal for 

registration of each country based on the documentation for certification submitted by each 
Regional Office. Countries which have been listed in the register of areas where malaria 
has been eradicated have been requested to submit every semester to the regional office 

concerned, a regular follow -up review of the situation to confirm the absence of cases in 

the certified area or to provide an epidemiological analysis of any cases detected during 
the semester and details of the measures taken for the elimination of potential or actual 
foci. 

During 1967 the Expert Committee recommended the addition of three further countries to 

the 10 countries and territories already in the official register - they are Cyprus, Poland 

and. Romania (see Table 3). 
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TABLE 3. WORLD HEALTH ORGANIZATION - OFFICIAL REGISTER OF AREAS WHERE 

MALARIA ERADICATION HAS BEEN ACHIEVED 

Country 
or territory 

Areas 

Population in 

originally malarious 
areas at date of 

registration 

Date of 

registration 

AMERICAN REGION 

Venezuela 400 000 km2 

(northern part) 4 500 000 June 1961 

Grenada & 

Carriacou Islands 37 000 November 1962 

St. Lucia Island 82 000 December 1962 

Trinidad & 
Tobago Islands 880 000 December 1965 

Dominica Island 68 000 April 1966 

Jamaica Island 1 450 000 November 1966 

EASTERN MEDITERRANEAN 
REGION 

Cyprus Island 594 000 October 1967 

EUROPEAN REGION 

Hungary Whole country 1 521 000 March 1964 

Spain 22 500 000 September 1964 

Bulgaria 1 806.000 July 1965 

Poland 112 000 October 1967 

Romania " 7 500 000 October 1967 

WESTERN PACIFIC 
REGION 

China (Taiwan) Islands 12 666 000 November 1965 
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6. MAINTENANCE OF ACHIEVED ERADICATION 

Importation of malaria cases into areas in the maintenance phase is presenting a problem 
in some countries. During 1967, the importation of nearly 4000 cases into such areas has 
been reported by 33 countries. 

The relative risk of re- establishment of the disease depends upon the receptivity of 
the area. The maintenance of achieved eradication must rest chiefly on an adequate 
vigilance adapted to the epidemiological situation of the country that has eradicated 
malaria. 

However, in order to study the means for diminishing the danger produced by the ever - 

increasing volume of traffic of the importation of malaria into eradicated areas and the 
re- establishment of the disease, a preliminary study was made in connexion with the revision 

of the International Sanitary Regulations, of ways and means for improving the exchange of 

information, and of the various measures that could be adopted for the disinfestation of 
means of conveyance and for the screening of immigrants and travellers under certain 
circumstances. 

A list of airports free from malaria although located in malarious countries has been 

published by WHO.l Information of the epidemiological status of malaria eradication pro- 
grammes in the world is published in the Weekly Epidemiological Record at six -monthly 
intervals and a map is given annually.2 

In Cuba, following a special study, the malaria eradication service has been integrated 
into the general public health service in most of the country. In India, where reappearance 

of transmission of malaria in some of the maintenance phase areas is causing concern, the 

Government is re- examining the organization for vigilance. An assessment of the present 

status of the maintenance phase areas in Venezuela was undertaken towards the end of 1967. 

7. TECHNICAL PROBLEMS AND APPROACHES TO THEIR SOLUTION 

7.1 Areas with technical problems 

It is in the interplay of factors affecting the three main elements of malaria trans - 

mission-man, vector and parasite - that the causes of the technical problems in the eradica- 

tion of malaria lie. Of these, the most difficult to solve are the problems relating to 

human ecology as in the case of nomadic tribes in Iran, seasonal farm hut dwellers in Central 

America or settlers of newly opened land in -Nepal and Thailand. The solutions to these 

problems have to be based on an intimate knowledge of the local patterns and behaviour of 

man in relation to the environment. 

During the last year no changes have been reported in the nature and extent of the 

technical problems delaying the progress of existing malaria eradication programmes. The 

employment of a combination of measures needed to eliminate transmission continued to be 

beyond the financial resources available to a number of programmes. However, in Central 

America where the programmes had been considerably hampered by technical difficulties, funds 

have been made available through bilateral sources which will allow the necessary measures 

to be implemented. In addition a Central American Malaria Research Station has recently 

been opened in El Salvador by the United States Public Health Service which will undertake 

studies into the technical problems occurring in this area. 

1 Airports designated in application of the International Sanitary Regulations, 1967, 

WHO, Geneva. 

2 
Wkly Epidem. Rec. (1967) 42, 87 and 345. 
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For the study of the technical problems existing in some areas and on the best ways to 

solve them, national and WHO teams work in close co- operation in the American and Eastern 
Mediterranean Regions and plans are under way for a study of the problems in the areas where 
Anopheles balabacensis is the vector in part of the South -East Asia and Western Pacific 
Regions. Several field studies on new insecticides or on the combined use of mass drug 
administration with residual insecticides are being pursued, and for the latter, computerized 
models of happenings have been produced which are being tested in the field (see section 7.4). 

7.2 Resistance of malaria parasites to drugs 

With regard to the occurrence and distribution of malaria infections showing an increased 
tolerance or resistance to drugs, no important new information has been forthcoming during the 
past year. 

The occurrence of falciparum infections resistant to chloroquine has been reported from 
countries in South -East Asia and the Western Pacific (Cambodia, West Malaysia, Thailand and 
Viet -Nam) and in South America (Brazil, Colombia and Guyana). More recently, resistance of 
falciparum infections to chloroquine has been reported in Pakan Baru, Sumatra, Indonesia; 
further investigation of this reported resistance is being planned. In Venezuela, the 
problem of chloroquine resistance has been reported as having been successfully overcome by 
adopting a new standard chloroquine treatment of falciparum infections, consisting of a 

total of 2400 mg of the base (instead of the usual 1500 mg base). In Paraguay, resistance of 
falciparum infections to chloroquine has recently been suspected but subsequent investiga- 
tions did not confirm the presence of resistant strains. A number of investigations on the 
occurrence of falciparum infections reported as resistant to chloroquine have been carried 
out in Africa in Ghana, Guinea, Liberia, Nigeria, Sierra Leone, Tanzania, Uganda, Upper Volta 
and Zambia, but none of these investigations have shown confirmatory evidence. 

However, a careful watch will have to be kept on the situation. In addition, and in order 
to find out whether the use of chloroquinized salt has had any effect on the susceptibility 
of P. falciparum to chloroquine, studies on the response of falciparum infections to 
standard doses of chloroquine have been carried out in Tanzania, Uganda and recently in 
northern Ghana in areas where chloroquinized salt has been distributed for several years. 
No evidence of reduced susceptibility to chloroquine could be found in these areas, 
parasitaemias responding normally to standard doses of chloroquine. 

The problem of resistance of malaria parasites to drugs, especially 4- aminoquinolines, 
has again been reviewed and discussed by a Scientific Group on Chemotherapy of Malaria,1 
convened in Geneva from 25 April to 1 May 1967. On the basis of all available information 
the Group concluded that resistance to chloroquine and other 4- aminoquinolines, though it may 
create difficulties in the future in some parts of the world, has not so far presented a 

practical problem in malaria eradication programmes where residual insecticides remain 
effective in interrupting transmission. 

As some difficulties had been encountered in the use and interpretation of the previously 
recommended two -stage field test,2 the Group proposed a simplified test procedure for assess- 
ing the response of falciparum infections in the field. The Group further recognized that 
there exists normally a wide range of response of falciparum infections to drugs and agreed 
that for practical purposes it would be useful to distinguish three main grades of 
resistance: RI = clearance of asexual parasitaemia within seven days from the first day of 
treatment, followed by a recrudescence; RII = marked reduction of asexual parasitaemia but 
no clearance; RIII = no marked reduction of asexual parasitaemia. 

1 Wld 11th Org. techn. Rep. Ser. (1967) 375, 

2 
Wld 11th Org. techn. Rep. Ser. (1965) 296, 36. 



А21 /P&В /1 

page 12 

The geographical distribution of resistance has been reviewed on the basis of these 

definitions, and it was noted that the RI degree, i.e. a recrudescence (or renewed 
parasitaemia) after a normal initial response to treatment, is the most common manifestation 
of chloroquine resistance found, in South America, South -East Asia and the Western Pacific, 

7.3 Vector reactions to insecticides 

The main areas where vector reactions to insecticides adversely affect the progress of. 

malaria eradication programmes are in Central America and in Iran and Iraq, where in parts 

of both areas the vectors have acquired resistance to both DDT and dieldrin. 

Although over the past year there has been no increase in the number of resistant vector 

species, there are instances of extension of the area where a species is known to be resistant 
as in the case of Anopheles stephensi to DDT in Afghanistan, India and Pakistan and 
A. culicifacies in India and Pakistan. However, the majority of the affected areas in India 

and many in Pakistan have reached an advanced stage of the programme where spraying operations 
have been withdrawn and in neither country does the resistance constitute an obstacle at 
present to eradication. In an isolated area of Jordan, A. sergenti already known to be 

dieldrin- resistant, has shown resistance also to DDT. 

A more complete survey in 1967 of resistance in vectors in Turkey, indicates double 
resistance of A. sacharovi in two provinces, both in the consolidation phase of the 
programme. DDT or dieldrin- resistance is found in several provinces, in this vector and /or 
in A. maculipennis maculipennis and A. m. messeae. 

In Sabah, East Malaysia, a study has been made on the behavioural reactions of 
A. balabacensis to DDT -spraying of bamboo and thatch houses, both completely and incompletely 
walled and the information obtained explained the causes of persistence of transmission and 
indicated the need for combined measures of attack. 

7.4 Field trials 

Field trials are being carried out to assess practical methods of achieving interruption 
of transmission of malaria in areas where the methods previously used did not succeed, the 

value of new insecticides including larvicidal formulation, various drug regimens and improved 
spraying appliances. 

In Nigeria a project was established in 1966 in a holoendemic savannah area in the 
Katsina province, where attack measures previously used have not succeeded, to ascertain 
whether a combination of drugs and insecticides in a mathematically calculated time sequence 
is able to interrupt transmission of malaria as has been indicated in a theoretical model. 

DDT has been used as the insecticide in spite of its known limitations in this area and is 

applied at four -month intervals together with mass drug administration of chloroquine and 
pyrimethamine at two -month intervals. A detailed methodology of assessment has been developed 

and is being carefully applied, keeping in mind that Plasmodium falciparum infections in 

holoendemic areas may persist longer than elsewhere and that Anopheles gambiae may survive at 
low densities through the long dry season. Particular attention is paid to factors that 
influence the basic reproduction rate of malaria. Although the results obtained initially 
were closely in accordance with those anticipated, during the latter part of the transmission 

season in 1967 the responsé Was less satisfactory. 

Larvicides such as bromophos -ethyl (OMS -658) and Abate E4 (OMS -786) have also been 

assessed on Anopheles in Iran. 
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In Colombia, where the routine use of a 14 -day treatment for radical cure of vivax 

infections is not feasible, field trials are continuing on the possibility of achieving a 

satisfactory cure rate of vivax infections by means of a three -day regimen using chloroquine, 
primaquine and pyrimethamine. 

In Guatemala, a field trial using the injectable repository drug cycloguanil embonate 

started in May 1967, covering a population of about 12 000 in three districts on the Pacific 

coast, where neither residual spraying nor fortnightly mass drug treatment with chloroquine 
and primaquine tablets had been able to interrupt transmission. Though the degree of 

coverage achieved in the first round of injection (76.5 %) was less than expected, it was 

higher than the coverage previously obtained with fortnightly tablet distribution. A single 

injection of cycloguanil appeared to protect against patent parasitaemia for at least four 

months. In the second round of injection, given about six months after the first one, 

acceptance by the population was better, and coverage reached 81.4 %. Although the present 
indications are that this method of administration by injection is more effective and 
economical than standard oral mass drug treatment, more practical experience with this method 
needs to be gained before it can usefully be expanded and applied on a large scale. 

In Panama, a drug trial consisting of fortnightly distribution of an associaton of 
pyrimethamine and primaquine is being carried out since June 1966, covering a population of 
about 2000 in the Sambu River Valley. 

Field trials have been continued in Togo with equipment for insecticide dispersal. A 

trial with ceramic nozzle tips showed no advantage over tips made of hardened stainless 
steel. On the contrary, a plastic nozzle tip, whilst giving results comparable to those of 

the hardened stainless steel tips, showed better qualities for distribution of insecticides. 
This tip is now undergoing careful design changes before it is being tried on a wider scale. 
A considerable economy could be expected if these tips were used in programmes as their cost 

is approximately one seventh of the generally used HSS tips. The suitability and mode of 

operation of a simple granule applicator for larvicides were assessed in Togo, 

8. RESEARCH 

The priority for research in malaria eradication continues to be the solution of those 
technical problems that have an adverse bearing on the progress of malaria eradication; 
however, considerable attention must also be paid to fundamental research which can lead to 
a solution of some of these problems. From the operational angle, the malaria research 
activities of the World Health Organization could be divided into three groups: (a) contrac- 
tual technical services carried out by national institutes, (b) field research projects 

carried out in co- operation with governments by WHO teams, and (c) incidental research on 

specific questions, carried out by WHO staff in the field, in training centres, etc., as an 

adjunct to their normal duties. An example is the entomological study in Sabah, East 

Malaysia mentioned under 7.3. The first group of research activities aims at the 

stimulation, co- ordination and assistance to projects covering various disciplines related 

to malaria. The second type of activity (described in section 7.4) is concerned with the 

application of new methods in the field and with their operational aspects. 

The kinds of research activities comprising the group of contractual technical projects 
carried out during the past decade are shown in Table 4. 

This table indicates the special attention given to the problems of entomology, chemo- 
therapy, epidemiology and parasitology. During the period of the report, particular 
attention was paid to research on new and longer- acting drugs such as the repository pre- 

parations, sulfones and sulfonamides, 4- aminoquinolines derivatives, pyrocatechol compounds, 
isothiocyanates and antiprotozol substances produced by lower fungi. Much attention was 
also given to methods of improving diagnostic techniques such as the use of immunofluorescence 
and concentration techniques for detecting low -grade parasitaemia. 

а 
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The Department of Biology, Memorial University of Newfoundland, St John's, Canada has 
been designated as the WHO International Malaria Reference Centre on Avian Malaria Parasites, 
and the Department of Parasitology, Liverpool School of Tropical Medicine, United Kingdom of 
Great Britain and Northern Ireland as a WHO Regional Malaria Reference Centre for Screening 
of Potential Antimalarial Compounds. 

A brief review of the various malaria research projects stimulated and assisted in 1967 
is given as an appendix. 

9. CO- ORDINATION 

The Organization has continued to exercise its role in the co- ordination of international, 
multilateral and bilateral assistance available for malaria eradication and in the co- 
ordination of national operations on an area basis, particularly in intercountry border areas. 

In the first category, at the fifteenth session of the UNICEF -WHO Joint Committee on 
Health Policy held in Geneva in February 1967, a special review was made of malaria eradica- 
tion and this programme was also discussed at the UNICEF Executive Board in June. Also at 
the annual WHO/UNICEF/USAID/USPHS Malaria Co- ordination Meeting held in Geneva in April many 
matters of mutual interest were discussed. 

In the second category, malaria conferences and co- ordination meetings are organized as 

intercountry malaria co- ordination meetings involving a limited number of countries in a 

particular geographical area and malaria border meetings between two or at the most three 
neighbouring countries. 

The intercountry malaria co- ordination meetings held during 1967 included those of: 

Jordan, Lebanon, Syrian Arab Republic and Turkey at Beirut, 23 and 24 January, 
and at Ankara, 11 -13 October 

The co- ordinating Working Group of the malaria eradication programmes of Central 
America and Panama at Port -au- Prince, 12 -17 July and at San Salvador, 21 -23 August 

The Directors of National Malaria Eradication Programmes of Central America, Mexico, 
Panama and the Caribbean at Port -au- Prince, 12 -17 July 

The Ministers of Health of Central America and Panama at San Salvador, 23 -25 August 

Brunei, Indonesia and East Malaysia (Sabah and Sarawak) at Kuching, 18 -21 December; 

and malaria border meetings were held between; 

Afghanistan, Iran and Iraq at Teheran 

Argentina and Paraguay at Clorinda 
Colombia and Venezuela at Cucuta 
Bolivia and Paraguay at Santa Cruz de la Sierra 
India and Nepal at Kathmandu 

Brazil and Paraguay at. Guaira 
Malaysia and Thailand at Penang 

7 -10 January 
24 April 

29 -31 May 
30 June 

13 -15 September 
22 -25 November 
22 -25 November 



TABLE 4. NUMBER OF RESEARCH AGREEMENTS MADE BY WHO 1958 TO 19671 

Year 

Number of 
research 
agreements 

made 

Parasitology Chemotherapy Entomology Immunology Epidemiology 
Methodology 

of attack 

1958 4 - 1 3 - - - 

1959 6 1 - 5 - - - 

1960 8 2 2 4 - - - 

1961 17 3 2 8 2 2 - 

1962 29 4 8 10 3 4 - 

1963 30 4 5 - 9 2 10 - 

1964 37 7 8 10 2 10 - 

1965 42 6 9 12 5 8 2 

1966 41 9 9 9 3 7 4 

1967 45 8 13 11 4 6 3 

Total 259 44 57 81 21 47 9 

1 
These figures include renewals of existing agreements, covering continuing research programmes. 
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ANNЕХ 

Explanatory notes 

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 1966, 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 registered by the Organization. Such entries in the WHO Official 

Register are given in Table 3. 

The designations 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). 



DETAILED STATUS OF MALARIA ERADICATION IN THE AFRICAN REGION A5 AT 31 DECEMBER 1967 

Population in thousands 

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

Where 

In the In the In the Country or territory y y 
Total 

or disappeared pp ginal original eradication 
eradication 
programme 

without specific malarious claimed consolida- attack preparatory Total 
not yet 

antimalaria 

measures 
areas (maintenance 

phase) 

tien phase phase phase 
started 

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

Angola 5 318 - 5 318 - - - - - 5 318 

Botswana 598 - 598 - - - - - 598 

Burundi 3 377 123 3 254 - - - - - 3 254 

Cameroon 5 480 - 5 480 - - - - - 5 480 

Cape Verde 235 - 235 36 109 36 54 199 - 

Central African Republic 1 420 - 1 420 - - - - - 1 420 

Chad 3 424 - 3 424 - - - - - 3 424 

Comoro Islands 228 - 228 - - - - - 228 

Congo (Republic of) 871 - 871 - - - - - 871 

Congo (Dem. Rep, of) 16 593 - 16 593 - - - - - - 16 593 

Dahomey 2 498 - 2 498 - - - - - 2 498 

Equatorial Guinea 278 - 278 - - - - - 278 

Gabon 477 - 477 - - - - - 477 

Gambia 346 - 346 - - - - - 346 

Ghana 8 215 - 8 215 - - - - - 8 215 

Guinea 3 735 - 3 735 - - - - - 3 735 

Ivory Coast 4 126 - 4 126 - - - - - 4 126 

Kenya 9 995 460 9 535 - - - - - 9 535 

Liberia. 1 109 - 1 109 - - - 1 109 
Madagascar 6 877 - 6 877 - - - - - 6 877 

Malawi 4 184 - 4 184 - - - - - 4 184 

Mali 4 788 - 4 788 - - - - - 4 788 
Mauritania 1 100 - 1 100 - - - - - 1 100 
Mauritius 801 20 781 328 453 - - 453 - 

Mozambique 7 161 - 7 161 - - - - - 7 161 

Niger 3 576 - 3 576 - - - - - 3 576 

Nigeria 60 122 - 60 122 - - - - - 60 122 

Portuguese Guinea 529 - 529 - - - - - 529 
Réunion 424 - 424 - - - - - 424 
Rwanda 3 331 - 3 331 - - - - - 3 331 



• • 
DETAILED STATUS OF MALARIA ERADICATION IN THE AFRICAN REGION AS AT 31 DECEMBER 1967 

Country or territory 

(1) 

Total 

(2) 

Where malaria 
never indigenous 
or disappeared 

without specific 
antimalaria 

measures 
(3) 

Sao Tom' and Principe 62 
Senegal 3 673 
Sierra Leone 2 466 
South Africa 18 850 13 747 
Southern Rhodesia 4 583 115 
South -Weвt Africa 600 370 
Spanish Sahara 33 

Swaziland 401 145 
Togo 1 739 
Uganda 7 983 
United Republic of Tanzania 
Mainland 10 750 966 
Islands 340 

Upper Volta 5 111 

3 977 

Total for countries with 
originally malarious areas 221 784 15 946 

Four countries in which 
malaria was never indigenous 
or disappeared 987 987 

Regional Total 222 771 16 933 

Population in thousands 

Of 

original 

malarious 

areas 

(4) 

62 

3 673 

2 466 

5 105 

4 468 

230 

33 

256 

1 739 

7 983 

9 784 

340 

5 111 

3 977 

205 838 

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) 

62 

3 673 

2 466 
2 909 2 145 49 2 194 

157 157 4 311 

230 
33 

67 189 189 

1 739 

7 983 

9 784 
340 340 

5 111 

З 977 

3 340 2 896 582 54 3 532 198 966 



DETAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION AS AT 31 DEСEMRER 1967 

Population in thousands 

Where malaria Where Where eradication programmes in progress 
Where 

Country territory y or Total 

never indigenous 

or disappeared Ppea�ed 
without specific 

Of 

original 
malarious 

malaria 
eradication 

claimed 

eradication 
ro ramme P g 

In the 
consolida- 

In the 

attack 
In the 

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 23 239 20 275 2 964 1 516 397 1 051 - 1 448 - 

Barbados 248 4 244 244 - - - - - 

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

Brazil 86 072 45 204 40 868 756 15 228 14 040 10 644 40 112 - 

British Honduras 114 - 114 - 46 68 - 114 - 

Canal Zone 56 - 56 - 56 - - 56 - 

Chile 9 106 8 947 159 159 - - - - - 

Colombia 19 478 8 806 10 672 - 8 127 2 531 14 10 672 - 

Costa Rica 1 546 1 053 493 - 151 342 - 493 - 

Cuba 8 105 5 333 2 772 - 2 705 67 - 2 772 

Dominica 71 - 71 71 - - - - - 

Dominican Republic 3 955 644 3 311 - 384 2 927 - 3 311 - 

Ecuador 5 593 2 556 3 037 - 1 421 1 616 - 3 037 

El Salvador 3 194 1 021 2 173 - 696 1 477 - 2 173 - 

French Guiana 41 - 41 25 13 3 - 16 - 

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

Guadeloupe 327 40 287 287 - - - - - 

Guatemala 4 790 2 658 2 132 - - 2 132 - 2 132 - 

Guyana 679 - 679 637 - 42 - 42 - 

Haiti 4 614 1 025 3 589 - - 3 589 - 3 589 - 

Honduras 2 481 315 2 166 - 1 200 966 - 2 166 - 

Jamaica 1 899 379 1 520 1 520 - - - - - 

Martinique 333 126 207 207 - - - - - 

Mexico 46 422 22 632 23 790 - 14 423 9 367 - 23 790 - 

Nicaragua 1 798 - 1 798 - - 1 798 - 1 798 - 

Panama 1 349 54 1 295 - - 1 295 - 1 295 - 

Paraguay 2 272 296 1 976 - - - 1 976 1 976 - 

Peru 12 664 8 249 4 415 1 082 2 037 1 296 - 3 333 - 

Puerto Rico 2 745 329 2 416 2 416 - - - - - 

St Lucia 109 16 93 93 - - - - - 

Surinam 352 125 227 - 156 71 - 227 - 

Trinidad and Tobago 1 045 152 893 893 - - - - - 

United States of America 201 373 145 701 55 672 55 672 - - - - - 

Venezuela 9 557 2 434 7 123 6 814 39 270 - 309 - 

Virgin Islands 
(United States of America) 51 - 51 51 - - - - - 

Total for countries with 

originally malarious areas 460 371 281 579 178 792 72 477 48 293 45 188 12 834 106 315 - 

Fourteen countries in which 
malaria was never indigenous 
or disappeared 23 998 23 998 

Regional Total 484 369 305 577 



DETAILED STATUS OF MALARIA ERADICATION IN THЕ SOUTH -EAST ASIAN REGION As AT 31 DECEMBER 1967 

Population in thousands 

Where malaria Where Where eradication programmes in progress 

or y Country territory 
never indigenous 

or disappeared PPeared 

Of 

original 
malaria 

eradication 

Where 

eradication 
In the In the In the Total programme without specific 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) 

Afghanistan 16 394 8 151 8 243 - 2 685 5 558 - 8 243 - 

Burma 26 008 5 006 21 002 2 812 7 471 10 719 - 18 190 - 

Ceylon 11 952 4 182 7 770 2 187 4 561! 1 022á - 5 583 - 

India 516 776 15 551 501 225 263 425 152 725 85 075 - 237 800 - 

Indonesia 110 720 - 110 720 - 57 060 12 952ьΡ - 70 012 40 7085 

Maldive Islands 104 15 89 - - 17 - 17 72 

Mongolia 1 192 1 192 - - - - - - - 

Nepal 10 574 5 071 5 503 - - 5 207 296 5 503 - 

Thailand 32 940 - 32 940 - 7 150 25 790 - 32 940 - 

Regional Total 726 660 39 168 687 492 268 424 231 652 146 340 296 378 288 40 780 

á 
As of 30 Sерtетber 1967. 

ьΡ Includes some areas wheXe spraying operations were suspended. 
ó 

Includes pre- eradication activities in West Irian. 



DETAILED STATUS OF MALARIA ERADICATION IN THE EUROPEAN REGION AS AT 31 DECEMBER 1967 

Population in thousands 

Where malaria Where Where eradication programmes in progress 

Country or territory y y 
Total 

never indigenous 

or disappeared ppeared 
Of 

original 

malaria 

eradication 

Where 
eradication 
programme 

In the In the In the 
without specific malarious claimed consolida- attack preparatory Total not yet 

antimalaria 

measures 
areas (maintenance 

phase) 

tion phase phase phase 
started 

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

Albania 2 001 251 1 750 1 714 36 - - 36 - 

Algeria 12 517 2 677 9 840 - - - - - 9 840 

Bulgaria 8 357 6 521 1 836 1 836 - - - - - 

Byelorussian SSR 8 806 12 8 794 8 794 - - - - - 

Czechoslovakia 14 390 14 222 168 168 - - - - - 

France 50 293 50 138 155 155 - - - - - 

Greece 8 702 4 023 4 679 3 961 718 - - 718 - 

Hungary 10 240 8 706 1 534 1 534 - - - - - 

Italy 52 405 48 160 4 245 4 245 - - - - - 

Morocco 13 975 1 792 12 183 - - - - - 12 183 

Netherlands 12 718 10 695 2023 2 023 - - - - - 

Poland 32 271 32 158 113 113 - - - - - 

Portugal 9 316 6 957 2 359 2 359 - - - - - 

Romania 19 344 11 654 7 690 7 690 - - - - - 

Spain 32 254 9 133 23 121 23 121 - - - - - 

Turkey 33 262 - 33 262 - 30 204 3 058 - 33 262 - 

Ukrainian SSR 46 615 7 46 608 46 608 - - - - - 

Union of Soviet Socialist 
Republics 183 090 12 560 170 530 170 097 433 - - 433 - 

Yugoslavia 20 113 14 029 6 084 6 084 - - - - - 

Total for countries with 
originally malarious areas 570 669 233 695 336 974 280 502 31 391 3 058 - 34 449 22 023 

Twenty -one countries in which 

malaria was never indigenous 

or disappeared 181 815 181 815 

Regional Total 752 484 415 510 



DETAILED STATUS OF MALARIA ERADICATION IN THE EASTERN MEDITERRANEAN REGION AS AT 31 DECEMBER 1967 

Population in thousands 

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

In the In the In the Country or territory or disappeared original eradication eradication 
Total 

without specific malarious claimed consolida- attack preparatory Total 
programme 

antimalaria 

measures 
areas (maintenance 

phase) 
tien phase phase phase 

not yet 

started 

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

Bahrain 205 - 205 - - - - - 205 

Cyprus 617 - 617 617 - - - - - 

Ethiopia 23 590 11 795 11 795 - - 3 900 3 500 7 400 4 395 

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

Gaza 468 - 468 468 - - - - _ 

Iran 26 626 4 593 22 033 - 11 668 10 365 - 22 033 - 

Iraq 8 730 3 262 5 468 - - 5 468 - 5 468 - 

Israel 2 716 - 2 716 2 716 - - - - _ 

Jordan 2 139 1 025 1 114 591 196 327 - 523 - 

Kuwait 566 566 - - - _ - _ _ 

Lebanon 2 557 1 694 863 671 192 - - 192 - 

Libya 1 770 1 686 84 - - 84 - 84 - 

Muscat & Oman 568 - 568 - - - - - 568 

Pakistan 108 384 - 108 384 - 25 216 51 325 19 427 95 968 12 416 

Qatar 79 - 79 - - - - - 79 

Saudi Arabia 7 046 4 523 2 523 - - - - - 2 523 

Somalia 2 713 - 2 713 - - - - - 2 713 

Southern Yemen 1 185 - 1 185 263 - - - - 922 

Sudan 14 556 - 14 556 - - - - - 14 556 

Syria 5 698 1 532 4 166 - 3 084 1 082 - 4 166 - 

Trucial Oman 141 - 141 - - - - - 141 

Tunisia 4 551 766 3 785 - - - 3 785 3 785 - 

United Arab Republic 31 287 10 168 21 119 - - - - - 21 119 

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

Regional Total 251 273 44 610 206 663 5 407 40 356 72 551 26 712 139 619 61 637 



DETAILED STATUS OF MALARIA ERADICATION IN THE WESTERN PACIFIC REGION As AT 31 DECEMBER 1967 

Population in thousands 

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

Country or territory 
Total 

or disappeared 
without specific 

original 
malarious 

eradication 
claimed 

In the 
consolida- 

In the 

attack 

In the 

preparatory Total 
programme 
not yet 

antimalaria 
measures 

areas (maintenance 

phase) 

tion phase phase phase started 

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

Australia 

British Solomon Islands 

11 890 

144 

11 657 

- 

233 

144 

233 

- 

- 

- 

- 

- 

- 

- 

- 

- 144 

Brunei 127 81 46 - 46 - - 46 - 

Cambodia 6 569 3 665 2 904 - - - - - 2 904 

China (Taiwan) 13 431 - 13 431 13 431 - - - - - 

Hong Kong 3 908 - 3 908 3 204 - - - - 704 

Japan 100 353 96 582 3 771 3 771 - - - - - 

Korea (Republic of) 29 942 20 287 9 655 - - - - - 9 655 

Laos 2 771 - 2 771 - - - - - 2 771 

Macau 297 7 290 290 - - - - - 

Malaysia 

West Malaysia 8 687 - 8 687 - - - 400 400 8 287 

Sabah, East Malaysia 580 57 523 - 246 277 - 523 - 

Sarawak, East Malaysia 895 147 748 309 325 114 - 439 - 

New Hebrides 78 - 78 - - - - 78 

Papua and New Guinea 2 259 - 2 259 - - 938 244 1 182 1 077 

Philippines 35 152 25 814 9 338 - - 8 000 1 338k 9 338 

Portuguese Timor 573 116 457 - - - - - 457 

Ryukyu Islands 964 85 879 879 - - - - - 

Singapore 2 001 - 2 001 2 001 - - - - - 

Viet -Nam 17 320 2 793 14 527 - - - - - 14 527 

Total for countries with 

originally malarious areas 237 941 161 291 76 650 24 118 617 9 329 1 982 11 928 40 604 

Twenty -two countries in Which 
malaria was never indigenous 
or disappeared 3 971 3 971 

Regional Total 241 912! 165 262 

! Excluding China (Mainland), North Korea and North Viet -Nam. 

й 
Pending reclassification. 
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REVIEW OF RESEARCH ACTIVITIES 

Some examples of WHO -assisted projects in the fields of malaria research are considered 

below. 

Parasitology. Detection of malaria parasites in the blood when the parasitaemia is at the 

submicroscopic level is being attempted by different means. One method developed in Sweden 

and further elaborated in Ghana, consists of concentrating the parasites by centrifugation 

of heparinized blood in capillary tubes, and examining the resulting concentrate micro- 

scopically. Another method using millipore filters for concentration of malaria parasites 

is being studied in the United Kingdom of Great Britain and Northern Ireland. Various 

techniques of automatic scanning for detection of malaria parasites in the blood have been 

investigated in Israel. The parasites are tagged with polyvalent antibody conjugated with 
an isotope and the resulting radioactivity of infected red blood-cells is picked up by a 
sensitive electronic scanner of relatively simple design. The practical applicability of 

these techniques is under assessment. 

Cultivation of malaria parasites in vitro is a sine qua non for immunological and 

chemotherapeutic studies. Preliminary investigations in progress in the United Kingdom of 
Great Britain and Northern Ireland have led to the development of a technique for separation 

of concentrated suspensions of malaria parasites. Attention is focused at present on the 
biochemical media which permit parasites to survive and multiply. Studies on the 

cytogenetics and gametogenesis of mammalian parasites continue in the United Kingdom of 
Great Britain and Northern Ireland. 

Investigations on malaria parasites of monkeys are carried out in Brazil. Success has 

been achieved in infecting splenectomized squirrel monkeys with Plasmodium vivax. This is an 

important step in experimental parasitology. A similar type of investigation is being 
conducted in the Ivory Coast. Searches for new rodent parasites are being carried out in 
the Congo (Brazzaville), the Democratic Republic of the Congo, Ivory Coast and Sierra Leone. 

In Nigeria, two new plasmodia of forest rodents were found. In France a study of the 
sporogony with Anopheles stephensi has been performed with five species of rodent plasmodia 
and transmission of some plasmodia strains has been achieved. Cyclical transmission has 

been established with two rodent plasmodia species also through A. stephensi in Belgium. A 
study in the United States of America of the secondary liver schizogony of rodent plasmodia 
has also made progress. These studies are of value in experimental chemotherapy. 

The study of the transmission cycle of the VS strain of P. malariae isolated in Romania 
has been completed and a splenectomized chimpanzée has been infected with this strain in the 
United Kingdom of Great Britain and Northern Ireland. Further detailed parasitological and 

immunological studies of this strain were undertaken in Romania during malaria therapy of 
neurosyphilitic patients. 

Chemotherapy. A Scientific Group on Chemotherapy of Malaria was convened in Geneva in 
April 1967 and prepared a report covering important aspects of chemotherapy of malaria 
including th' problem of resistance of malaria parasites to 4- aminoquinolines, the detection 
of such resistance in the field, and suggestions for future research.- 

Much attention continues to be given to the search for new antimalarial drugs, and a 

number of research projects concerned with the synthesis and the chemotherapeutic screening 
of potential antimalarial compounds are being assisted by the Organization. 

1 Wld 11th Org. techn. Rep. Ser., 1967, 375. 
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The synthesis of biguanide and amidineurea derivatives of diphenyl -sulfones as 

potential antimalarials is continuing in Poland and testing of these compounds against rodent 

malaria is done in the United Kingdom of Great Britain and Northern Ireland. In 

Czechoslovakia, a large number of isothiocyanate derivatives have been synthesized, and 

antibiotics of fungal origin showing antiprotozoal activity are being isolated and purified 

and are screened against rodent malaria in the Federal Republic of Germany and in the United 

Kingdom of Great Britain and Northern Ireland. 

In India, investigations are continued on avian, rodent and simian malaria of the 

plasmodicidal action of diethylcarbamazine, alone or in association with other compounds. 

RC -12, a pyrocatechol amine derivative - 1,2- dimethoxy- 4 -(bis- diethyl- aminoethyl)- 

amino-5-bromobenzene - has now been fully tested in the United States of America against 

P. cynomolgi infections in rhesus monkeys. Final results show that this compound, though 

not a good schizontocide, is active against the pre -erythrocytic and the persisting exo- 

erythrocytic forms of P. cynomolgi and, at well tolerated doses, can act as a prophylactic 

and a radically curative agent. Pilot trials of the tolerability and antimalarial activity 

of RC -12 in human volunteers are planned to be carried out in the United States of America, 

but had to be delayed in order to obtain additional animal toxicological data. Relevant 

studies are now under way in various institutes. 

A series of new 4- aminoquinoline derivatives, characterized by large molecules and 
consisting of two 4- aminoquinoline groups linked by a side -chain containing one or two 

piperazine rings, have been developed and studied in France. Against P. berghei in mice 

and P. cynomolgi in monkeys, these compounds displayed a longer lasting protective effect 

than chloroquine. In pilot trials carried out in Africa (Senegal), several of these 

compounds were found to have schizontocidal action against P. falciparum comparable to that 

of chloroquine. However, their duration of action was not superior to that of chloroquine. 

Much interest continues to be given to the antimalarial action of sulfones and 

sulfonamides. One of the long- acting sulfonamides, sulformetoxine or 5,6- dimethoxy -4- 

sulfanilamidopyrimidine, has been more widely tested for suppressive and curative activity. 

In semi - immune subjects, sulformetoxine was found to be effective in clearing asexual 
falciparum parasitaemia, including those that appeared resistant to chloroquine. Its blood 

schizontocidal effect is potentiated by the simultaneous administration of pyrimethamine, 
and field trials with this drug association (sulformetoxine + pyrimethamine) are in progress 

in Kenya, Nigeria, Senegal and Upper Volta. In Cambodia, Malaysia and Thailand the 

association sulformetoxine + pyrimethamine has also been tested therapeutically. It may be 

of value in the treatment of acute infections due to chloroquine resistant P. falciparum, 

but it is generally much less effective against the blood forms of P. vivax. 

Investigations have been carried out over the past five years with an injectable 

preparation, cycloguanil embonate, the dihydrotriazine metabolite of proguanil which has a 

protective action against P. falciparum, P. vivax and P. malariae for three to five months 

after injection. Earlier breakthroughs have occurred, generally in areas where 

P. falciparum was known or suspected to have decreased sensitivity to proguanil or to 
pyrimethamine. 

A repository injectable preparation of sulfadiamine, or diacetyldiamino- diphenylsulfone 
(DADDS), was found to exert a prolonged protective effect against pyrimethamine- resistant 
P. cynomolgi and against cycloguanil- resistant P. berghei. These observations encouraged 
the study of a repository mixture of cycloguanil embonate and DADDS. Recent studies have 
shown that this mixture (CI -564) seems to be effective against certain strains of P. falciparum 
that are resistant to chloroquine and to proguanil. Field trials carried out in East Africa 
and in New Guinea showed that CI -564 exerted a protective effect against infections with a 
proguanil- sensitive strain of P. vivax in volunteers, but proved less effective against a 
proguanil- resistant strain of P. vivax. 
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Following the recommendations of the Scientific Group on Drug resistance1 and on Chemo- 

therapy of Malaria,2 field studies for determining the response of local falciparum infections 

to standard doses of chloroquine are being carried out in an increasing number of countries, 

and mainly in Africa (Cameroon, Ghana, Kenya, Liberia, Senegal, Tanzania and Upper Volta). 

Immunology. It is today recognized that immunological research may contribute much in the 
field of malaria and a Scientific Group on Immunology of Malaria met in Geneva in 

September 1967 to consider recent advances which may be applicable to research problems 

associated with immunoprophylaxis, immunopathology and serodiagnosis of the disease. 

Particular attention was given to studies which could lead to active immunization and to the 
development of better diagnostic tests.3 

Many attempts have been made to apply to malaria the standard serological techniques such 

as precipitation, agglutination and complement fixation but their practical application as 

diagnostic tests is not yet satisfactory. Most of the immunodiagnostic investigations have 
utilized the fluorescent antibody test (FAT) which is of somewhat limited sensitivity and 

requires relatively elaborate laboratory equipment and highly trained technicians. 

In Nigeria, an immunological survey of malaria using the FAT, carried out in connexion 
with a treponematosis survey, showed that this technique could be used as an indicator of 
malaria endemicity. Further surveys are being started in the United Arab Republic to assess 
the value of the FAT in detecting asymptomatic cases of malaria and in Yugoslavia to assess 
the antibody level of a population where malaria has been eradicated. In Romania, the 

Union of Soviet Socialist Republics and elsewhere the technique has also been used for the 

detection of infected blood donors. 

Various strains of P. falciparum parasites show considerable variations of virulence and 
present in addition considerable overlapping in their antigenicity. A study of the 
specificity, degree and duration of acquired immunity to different strains of P. falciparum in 
an adult population is being undertaken in Nigeria using FAT. 

In the United Kingdom of Great Britain and Northern Ireland the FAT has been used for 
detection of plasmodia in tissues and biological fluids of rodent and primate hosts of malaria 
infections. In tests on the serological cross -reactions between four rodent malaria parasites, 
it appears that the four parasites contain a common or basic antigen. It has also been 

possible to separate the IgG and IgM gamma- globulin fractions of immune serum from P. knowlesi 
infected monkeys and to prove that in chronic infections, the agglutinating activity is 
localized in the IgG fraction. 

It has been shown in Senegal that regular chemoprophylaxis may produce a reduction of 
fluorescent antibodies. The significance of this observation is under study. 

A study of the longevity of malaria infection and duration of immunity in persons from 
endemic malarious areas now residing in non -endemic countries is in progress in France. 

Blood tests carried out on almost 3000 immigrants have revealed so far 28 P. falciparum 

infections of which two have shown at least 14 and 18 months' duration 

The possibility of developing a malaria vaccine is being explored in France, Italy, the 

Netherlands and the United Kingdom of Great Britain and Northern Ireland. In the Netherlands, 
active immunization is produced with P. berghei on mice. Attention is focused on host 

techn. Rep. Ser., 1965, 296. 
1 
Wld Hlth Org. 

2 
Wld 11th Org. techn. Rep. Ser., 1967, 

1968 

375. 

Wld 11th Org. techn. Rep. Ser., (In press). 
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factors related to the extent, duration and specificity of the immune response acquired by 
modifications of plasmodial antigens. In France, active immunization is investigated by 

studying the immunological response and the activity of macrophages during malaria infection 
of rodents and monkeys receiving irradiated plasmodia. Parallel investigations have been 
carried out in Italy on rats using malaria parasites irradiated with 20 000 rads. 

The investigations are of great complexity and represent a most interesting aspect of 

immunological research, but much further work is needed before results of practical value can 
be expected. 

Epidemiology. A number of studies were devoted to the investigation of relationships between 
the local endemicity of malaria and the incidence and severity of anaemia of pregnancy in 
Nigeria, the presence of the nephrotic syndrome and the infection with P. malariae in Nigeria 
and Uganda, and the incidence of "big spleen disease" and its pathogenicity in East Africa. 

A multidisciplinary study of the natural history malaria in tropical Africa using 
techniques employed in other disciplines such as immunology, bio- statistics, etc., is now in 

progress in Tanzania. 

Studies on the epidemiology of disappearing malaria are being carried out in Romania and 
in the Union of Soviet Socialist Republics. A comparative study of methods of case detection 
was undertaken in an urban area in Singapore. 

Entomology. This field covers much of what is called "incidental research" viz, gathering 
and collating numerous data obtained in the course of field projects. Thus the classifica- 

tion and consolidation of results of precipitin tests carried out on malaria vectors permits 
the appraisal of host preferences of a large number of Anopheles species all over the world. 

The average number of precipitin tests carried out annually is 10 000. 

A number of research projects in entomology are concerned to develop more efficient 
sampling techniques for malaria vectors, using various light traps and other devices. 
Promising results were obtained in Gambia and Tanzania while in India, Morocco, Nigeria and 

Poland the results were less encouraging. 

The genetics of the A. gambiae complex are being investigated in the United Kingdom of 

Great Britain and Northern Ireland, by crossing various colonized species and strains, and 

promising work has been done on hybrid sterility in the complex with the view to testing the 
"sterile male technique" in the field in Africa. A distribution map of various members of 

the A. gambiae complex is in preparation based on the study of about 500 egg batches collected 
in various countries of Africa. Attempts to develop new taxonomic data for the identification 
of species of the A. gambiae complex and to study their behaviour characteristics are carried 
out in Madagascar and in Upper Volta. Cytogenetic studies of this species complex are being 
carried out in Italy and complete maps of the chromosomes of the species A and B were 

compiled, and similar studies of other malaria vectors are in progress in Italy, India and 

Greece. Field studies of the taxonomic characters and of behaviour characteristics of 

A. letifer are in progress in Sarawak, East Malaysia. 

In the Sudan a study of the physiology and bionomics of A. gambiae during the dry 

season is in progress. The preliminary results indicate that A. gambiae persist in small 

numbers during the dry season and that they undergo a partial diapause with slow ovarian. 

development and incomplete feeding. In Madagascar there is some evidence that one member 

of the A. gambiae complex may show faster biological rhythms than others, also that it may 

become largely zoophilic under prolonged selection pressure from DDT. 


