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1. GENERAL PROGRESS1 

The global malaria eradication programme continues to pursue its objective. 

During the year 1964, the number of people living in areas where transmission has 

been stopped or final eradication achieved has increased by over 102 million compared 

with 1963. This progress may be better appreciated when reviewed from a wider stand- 

point and over a longer period. A comparison between the present status of the 

programmes and that of 1960 shows a considerable increase of 50 per cent. in the 

population figures in the maintenance phase and a fivefold increase in the population 

figures in the consolidation phase. This has, of course, been achieved by the 

effectiveness of the malaria eradication operations allowing the progressive movement 

of programmes from attack into the consolidation phase and from the consolidation 

phase into maintenance. However, the rate at which new areas are entering into the 

attack phase is now obviously slower than the rate of progress from attack to 

consolidation (see Fig. 1). 

In broad, general terms in relation to the foreseeable prospects of eradication, 

the malarious areas of the world may be classified in three main categories. 

First, there are those very large areas of the world where the vector is amenable 

to the insecticidal attack and where suitable administrative facilities are present. 

Here the effort has continued to be directed towards the methodical accomplishment 

of eradication, following the already accepted classical lines. 

The second one, those areas where the insecticide alone has proved unable to 

interrupt transmission due to the presence of special technical problems. These 

so- called "problem areas't require an investigative approach and a concentrated 

effort to establish the true nature of the causative factors and to develop remedial 

measures. An expanded programme of field and applied research is being pursued to 

this objective. 

The third category includes the countries or areas where the present admini- 

strative facilities are not sufficiently developed to give the necessary support to 

such a meticulous and time- limited operation as a malaria eradication programme, nor 

1 
Since the report covers the period up.to 31 December 1964, it does not reflect 

changes in the political status of countries and territories that have taken place 
since the end of this period. 
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have the required public health structure to sustain a malaria eradication programme 

or to maintain freedom from malaria if eradication were achieved. For those 

countries, projects of a promotional nature, called pre -eradication programmes, are 

being gradually implemented. 

It may be pertinent to say that failures to interrupt transmission in some 

limited areas do not and should not discourage our endeavour towards global eradi- 

cation. In such a large battlefield exceeding the whole tropical belt of the world, 

some local and temporary obstacles may not only be expected, but could be considered 

as normal and as a stimulating challenge to the ingenuity of national and inter- 

national staff. 

Thus, the global malaria eradication programme may be considered in two parts 

in order to appraise the extent and the pace of progress. . 
The first, covering 

three -quarters of the population living in malarious areas, and where eradication 

has progressed or is progressing following the normal pattern of expected evolution; 

it includes the areas defined above as in the first category. The other part, 

which covers the areas of the second and third categories containing the remaining 

quarter of the population at risk, will advance on the road towards eradication 

according to the availability of staff and money and the time required for the 

solution of the technical problems and the building up of the indispensable 

administrative facilities, principally the basic health services. 

The details regarding individual country programmes will be considered in the 

Appendix, "Status of Malaria Eradication by Regions ", and the country population 

figures are given in the Annex. The increased population in the maintenance phase 

amounts to 101 million. Much of this increase is due to the continued success of 

the Indian malaria programme where the population in this phase now amounts to over 

93 million, but the successful operation of programmes in Israel, Jordan, Lebanon 

and Syria, in the Eastern Mediterranean Region, have contributed to the increase by 

nearly three million. Increases in the areas in the maintenance phase have also 

been recorded in Bulgaria, Greece, Romania and USSR in the European Region, and in 

China (Taiwan) and the Ryukyu Islands in the Western Pacific Region. On the other 

hand, decreases have been notified by Brazil where the programme has been rephased 

and in Albania and Yugoslavia where stricter criteria for entry into the maintenance 

phase have been applied during 1964. 
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FIG. 1 

POPULATION AT MALARIA RISK IN AREAS UNDER VARIOUS PHASES OF ERADICATION 

31 December 1962: 30 September 1963 and 31 December 1964 
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WHO 5О18 



А18/Р&В/2 
page 3/4 

Two further countries, Hungary and Spain, have been entered on the Official 

Register of areas where malaria eradication has been achieved. 

While, as indicated, large populations have moved from the consolidation phase 

into maintenance, similar large populations have moved from attack to consolidation 

with the result that the total population in the consolidation phase has remained 

approximately the same as in 1963. Thus, there have been advances in the South - 

East Asia Region where, in addition to increases in this phase in India, the first 

areas in the Indonesian programme with a population of nearly 18 million have been 

transferred into the consolidation phase. The whole of the island of Ceylon is 

now in the consolidation phase and further areas have been placed in this phase in 

Afghanistan. In the Americas, additions have been made in the consolidation phase 

areas in Argentina, Colombia, Costa Rica and Ecuador, and in the African Region in 

Mauritius and South Africa. However, there have been set- backs in Honduras, Iraq 

and Mexico and reappraisal cf the programmes in Brazil and the Philippines with the 

result that populations previously recorded in these areas have been reverted to the 

attack phase. 

The Pakistan programme which is being developed by stages continued to progress 

and the zones in the preparatory phase in 1963 came under spraying operations in 1964. 

In global terms, as may be seen in Table 1 and in Map 1, of the estimated 

population totalling 1560 million in the originally malarious areas of the world from 

which information is available, 1168 million people (75 per cent.) live in areas 

where malaria has been eradicated or where eradication programmes are in progress. 

The population of the areas in the maintenance and consolidation phases freed from 

the risk of endemic malaria now amounts to 799 million or 51 per cent. of the 

population of the originally malarious areas of the world. 

The population of the areas where eradication programmes have not yet started 

amounts to 393 million. This population includes 80 million people in countries 

which are conducting their eradication programmes by stages and 195 million living 

in countries where 26 pre- eradication programmes are being undertaken. Thirteen 

pre -eradication programmes are in operation in the African Region - in Cameroon, 

Dahomey, Ghana, Liberia, Mauritania, Mozambique, Eastern Nigeria, Northern Nigeria, 

Western Nigeria, Sierra Leone, Southern Rhodesia, Togo and Uganda - one in South- 
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TABLE 1. SUMMARY OF STATUS OF MALARIA ERADICATION BY REGIONS AS AT 31 DECEMBER 1964 

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 
consolidation 

phase 

(6) 

In the 
attack 
phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

African 

. 

207 178 16 260 190 918 3 551 1 949 574 - 2 523 184 844 

American 452 205 292 600 159 605 58 037 32 505 35 813 32 884 101 202 366 

South -East Asia 671 264 37 573 633 691 94 638 2771 72.1 219 932 9 770 504 443 34 610 

European 727 116 403 451 323 665 264 209 29 934 8 784 - 38 718 20 738 

Eastern Mediterranean 224 384 53 505 170 079 5 886 11 239 32 136 23 850 67 225 97 768 

Western Pacific 228 191 146 543 81 648 18 118 4 548 4 693 - 9 241 54 289 

Total 
(3 293 X53) ** 

949 932 1 560 406 444 439 354 916 301 932 66 504 723 352 392 615 

** 

From the United Nations Demographic Yearbook, 1963, with adjustments for subsequent population increases. 

The figure in brackets includes the estimated population (783 315 000) of China (Mainland), North Korea and North Viet Nam from which no other information is available. 



MAP 1 

EPIDEMIOLOGICAL ASSESSMENT OF STATUS OF MALARIA, 30 JUNE 1964* 
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East Asia - in West Irian (Indonesia) - two in the European Region in Algeria and 

Morocco, five in the Eastern Mediterranean Region -- in Ethiopia, Saudi Arabia, 

Somalia, Sudan and Yemen - and five in the Western Pacific Region - in Brunei, 

Cambodia, Korea, Malaya (Malaуsia) and Viet Nam. 

In addition, at the end of 1964, plans for programmes covering populations 

amounting to 39 million were under discussion with the governments: eight in the 

African Region - Congo (Brazzaville), Gabon, Guinea, Madagascar, Réunion, Senegal, 

Spanish Guinea and Zambia; one in the South -East Asia Region - Maldive Islands; two 

in the Eastern Mediterranean Pegion - Aden and Protectorate of South Arabia and the 

United Arab Republic; and one in the Western Pacific Region-- British Solomon 

Islands Protectorate. 

With the continuing advance cf national programmes, WHO assistance is being 

reorientated to meet changing needs, for example, for areas entering into consoli- 

dation, considerable emphasis has been laid on the development of epidemiological 

services necessary for the surveillance activities of the programme. 

The Tenth Report of the Expert Committee on Malaria1 made a number of 

recommendations for improvements in the methodology of epidemiological assessment in 

all phases of the programme and these recommendations have been implemented in 

programmes where their application is appropriate. 

The employment of the more rigid criteria recommended for the commencement of 

the consolidation ph_^.se has prolonged the attack phase in some countries and has 

necessitated respraying of areas in a few other countries. However, it is expected 

that due to the stricter application of the technical criteria, future gains will be 

more durable. 

Althoúgh the world -wide programme for the eradication of malaria has been out- 

standingly successful in many areas, difficulties are not unexpectedly encountered in 

pursuing the programme to its goal in certain areas. In many instances these are 

due to operational factors such as the inadequate financial support and priority given 

to the programme, which results in progress being slowed down, halted or even retro- 

gression taking place. Or political instability and insecurity may undermine the 

country's determination to proceed with eradication and may disrupt the essential 

Wld Hlth. Org. techn, Rep. Ser., 1964, 272. 
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continuity of operations. In other cases there are technical factors which by 

reducing the effectiveness of residual insecticides in interrupting transmission 

have delayed the progress of the programmes. These areas termed "problem areas" 

have occurred in parts of countries in Central and South America and Southern Iran. 

Much research effort is being devoted to overcoming these factors which may require 

an all -out attack by a combination of methods adapted to the needs of each locality. 

It may be noted that the population involved in the problem areas where residual 

insecticide spraying alone has been-shown to be insufficient for interruption of 

transmission amounts to about one per cent:, of the total population under malaria 

eradication оperatíons. These areas have, however, attracted much greater attention 

than the large areas where there is uninterrupted progress towards the goal of 

eradication. 

In Africa a special situation exists which must be met by appropriate means and 

which now calls for energetic action .and much co- operative effort. Present 

availability of trained personnel, finance and materials fall far below the over -all 

needs of these rapidly developing countries and the minimum basic health services 

necessary for the support of malaria eradication programmes are not as yet generally 

adequate. In addition, technical problems exist in some parts, particularly in 

savannah areas, where wide -scale interruption of transmission has not so far been 

achieved by the techniques at present commonly employed. Serious attention has been 

paid to this whole complex problem and the time has come for a great intensification 

of effort in this important area of high malaria endemicity. 

Pre -eradication programmes have already been initiated in a number of countries 

as mentioned above and more need to be developed, priority being given to those 

forest areas where the means of interrupting transmission are already known and where 

there therefore appears to be no technical hindrance to malaria eradication. 

In pre -eradication. programmes particular emphasis needs to be placed on the 

development of a network of health posts on a total coverage basis with proper co- 

ordination and an adequate supervisory system. Since malaria constitutes the 

predominant infection in tropical Africa, one of the first tasks of the developing 

rural health infrastructure must be to make available to all sufferers from malaria 

appropriate treatment facilities and, pending this rural health development, drugs 

for treatment should be made available through any existing reliable agency such as 
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village - headmen, schools; etc:, serving as interim health posts. Thus an early 

reducti_oh of malaria- morbidity and mortality, which is particularly severe in children, 

may be achieved... 

Plans are being developed for pilot projects in both a Sudanese savannah area 

and 'n area of southern scrub savannah in order that the solutions to the present 

technical problems may he speedily found. 

It must be recognized that very oonsiderable. assistance, both material and 

teс;.i:гiсál=,is likely to be r.equired:.fоr some years to come for the prosecution oî 

malaria eradication in Africa. 

2. OPERATIONAL ASPECTS 

2.1 Erгd.icatien.programmes 

2.1.1 Planning.,. organization and management 

The importance of careful realistic and detailed advance planning, of sound 

oг ; :°' n_za=:: i on and of efficient management in malaria eradication programmes needs to 

be cc ii iу re- emphasized. For countries which are as yet not in a position to 

embark on programmes of malaria eradication, the pre -eradication programme has been 

envisaged to develop the essential administrative and organizational maturity as 

described in chapter 2,2. When a programme of malaria eradication is undertaken, 

cor.'rrahensive planning is vital in order that the full implications of the under- 

•: taКim-s can be seen and so that measures can be taken to provide for the appropriate 

nеcessаx y financing, manpower, supplies and equipment, together with adequate 

org�г:i_ ational facilities to support the operations to be undertaken; and to ensure 

throwh adequate training and supervision at all levels - that the quality of the . 

work to be carried cut is of the highest. In very many countries there are often. 

substantial and 'frequently competitive calls on the limited resources at the 

government's disposal.. In . the year under review many programmes in the Americas and.. 

soma in other regions have experienced set -backs and delays preventing the attainment' 

of targei;s due to financial stringency. In some countries, inflationary trends 

have resulted in the loss to malaria. eradication operations of numbers of trained 

workers due to the relatifi*еlу low rate of government wage scales applied as compared 

with those offered by other employers. This factor has.resulted in some countries 

'n exceptionally high turnover of personnel and it has proved very difficult to 

attract workers in sufficient numbers to maintain essential levels of manpower. 
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There has been a marked tendency in 1964 for certain national administrations 

to underestimate the financial consequences of the malaria operations planned, with 

the result that underfinancing has prevented bringing some unprotected areas under 

attack. operations. Chronic uncertainties as to the availability of finances have 

delayed implementation of developments as planned in many countries and resulted in 

a tangible reduction in the potential of the means for attack. It is also evident 

that the traditional patterns of government budgeting and fiscal administration in 

many countries are insufficiently flexible to provide speedily funds which may be 

required to meet operational contingencies which cannot be foreseen in the planning 

stage of a programme. When such contingencies arise, it frequently happens that 

funds to be applied to these "problem areas" are withdrawn from amounts earmarked 

for previously planned operations with consequent disruption of the programme. 

In many countries, there is a critical shortage of suitably qualified workers 

and in order to make the best use of the limited personnel available, it is imperative 

that long -range and detailed plans be developed and implemented in proper order if 

wastage is to be avoided. There is evidence of occasional lack of realism in the 

consideration of the time factors involved in efficient management of the programme 

so that, for example, it frequently occurs that before a plan of action for a 

specified period of time has been accepted by all echelons of the government -concerned, 

the period covered by the plan may have already, elapsed. As a consequence of-this, 

the efficiency: of the forward planning, and management of the material and -manpower 

resources needed for programme execution is quite seriously curtailed. 

Knowledge of techniques which can ensure the interruption of malaria transmission, 

the availability of appropriate insecticides, drugs, equipment, and suitable'�trans- 

port, cannot assure the success of a programme in places where pay scales for the - 

malaria service are too low to attract and retain the right type of worker, where' 

wages are paid months in arrears, where poor management and administrative delays - 

result in postponement of field operations to periods of the year when mobility is 

most difficult, if not outright impossible, or where the programme lacks a systematic 

and effeçtive supervisory mechanism with full awareness of the critical and funda- 

mental importance of these problems. The Organization is collaborating closely with 

the national authorities in efforts to improve the basic planning, organization and' 

management for malaria projects. 
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2.1.2 General health services and malaria eradication programmes 

The necessity for the full 
... 

y participation of the public health services in malaria 

eradication programmes is receiving much attention. 

A. Study -Group on the Integration of Mass:caтрaigns against Sрecif.ie Diseases. 

into General„ 4e. alth .Services.was.,convened,by.. the.. Qгgапјzаtоn .,.јг& . Gцеу.a from.. 27 April. 

to 2 Мау.1964..1 - The deliberations. of this Group have 'brought into a better perspective 

the desirable. relationship between mass campaigns and basic health. services.:. 

In tAS -African -Region, a meeting of WHO pub is health' advisers (basic pub ié' 

health servicos) assigüed to malaria pre -eradication programmes was held 'in 'Lomé, 

Togo, from 8"to 13 Mar&h 1964. 

The first international seminar to be held in the Americas on the role of 

general health јсёѕ»ј n malaria eradication, took'place'in Poços de Cal as,`Brazil, 

from 28 June`to 4'Ally'`1964 and'was attended by 73 participants from eight'South 

American countries including ministers of'helth, chiefs of'health'deprsrtments and 

directors;., of malarз,a ..eradication . services, together with .representatives of ,WHO /PAHO 

and observers including representatives..of UNICEF and USAID. .The seminar agreed_. 

that malaria ,is a ,publiç health .problem ,offering ;a,..definitive solution..- eradication, 
which, although conducted generally by a specialized service,. requires Permanent.00- 

ordination between this service and the general health service. The role that could 

and should be played by the general health services in each pha'$e'of thé- eradication 

programme a6 considered in detail.' seminar also drew attention to 'the .,.. 

importance of medical schools 'pl 'acing greater emphasis in ' their teaching programmes 

on pubic health subjeèts including' malaria. A similar seminar for countries of 

Central ̀ .Ameriça;' Mexiсo, Panama and the Caribbean took place in March'1965. . 

In Peru, the Ministry of Health set up a commission to study thé needs for 

surveillance and for vigilance .lance in the maintenance phase. `Iñ Jamaica and in Trinidad 

and Tobago, where the achievement of eradication is claimed, steps are being taken to 

incorporate malaria staff into the general health services. 

1 W1d H1th:'Org..'techn. Rep. Sвг.,''i9!65, 
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In South -East Asia in countries with eradication programmes, the involvement of 

existing health services is being increased and where these are inadequate their 

active development is in hand. In India, a special committee was formed to plan and 

arrange for., the transfer of responsibilities from the national malaria eradication 

service to the state health services for those areas entering the maintenance phase 

and the staff of the national malaria eradication service after suitable training is 

being incorporated into the state public health services., in order to expand and 

augment the rural health services to meet the vigilance needs of malaria eradication. 

The rural health services in Nepal are included, in the plan for l�I panchayal develop- 

ment zones and 75 development districts. In Thailand, a pilot project where a 

multipurpose health worker is assigned for each 5000 population has been set up. 

In Turkey, a phased integration of the national malaria eradication service into 

the general health services is being undertaken and total coverage basic health 

services are being developed in pilot provinces. 

It must be said that while in some countries the participation of the public 

health services in malaria eradication activities is excellent, in a good many the 

essential relationship still needs to be better understood and practical co- ordination 

for greater efficiency needs to be worked out.. 

2.1.3 Attack operations 

Spraying with residual type insecticides remains the primary attack measure. 

DDT remains the most widely used insecticide for this purpose. From data supplied 

elsewhere in this report, it is evident that this method is still very effective in 

large areas of the world where the insecticides are being applied. For such areas, 

it is sufficient, in order to interrupt transmission, to continue to carry out 

spraying operations with a well -supervised, total coverage of malarious localities. 

However, it is now well recognized that there are some areas where special circum- 

stances have delayed or prevented the interruption of transmission by this means alone. 

Administrative or operational inadequacies, poor supervision and. /or insufficient 

financial resources have been major obstacles to the achievement of interruption of 

transmission through residual spraying. To meet such situations, the Organization is 

continuing to foster the intensification of field operations, better organization, 

techniques, equipment and supervision. Intensification of field operations includes 

improved planning and insistence on comprehensive preparatory work in order to prevent 
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houses being missed and provides for inter -round spraying of newly constructed and 

renovated living quarters where the amount of this is significant. Special attention 

is also given to the adequacy and timing of spraying rounds in areas where there 

appears to be a hard core of actual or potential transmission such as occurs 

seasonally in many rice -growing areas. In such areas, the application of spraying 

needs to be carried out immediately preceding the major transmission seasons and in 

the shortest possible time in order to obtain the optimum effect of the insecticidal 

properties. 

Other factors which have delayed or prevented interruption of transmission are 

. such aspects of human ecology as nomadism or of mosquito behaviour peculiar to 

particular areas. In these circumstances, other attack measures, often in combin- 

ation with spraying, have been employed with varying degrees of success. 

In some areas the development of résistance to DDT in bed -bugs or other domestic 

insects has made it necessary to add ICI or an organo -phosphorus insecticide to the 

DDT in order to restore popular support of the spraying programme. 

Experience with anti -larval measures in the past has provided varying results 

depending on how well they were planned and carried out. Difficult access to 

breeding places and lack of adequate finances have proved major obstacles. However, 

where it has been possible to carry out the work thoroughly and regularly there has 

been success as in Jordan and in Ecuador, where the large city of Guayaquil has 

reached the consolidation phase by the use of larvicides. Larviciding is also 

being used in certain urban areas in Afghanistan and India as well as in parts of 

Iran, Iraq and Mexico. In rural areas, larviciding is used in Brazil, El Salvador, 

Nicaragua, Syria and Turkey in conjunction with other attack measures. The Organi- 

zation is giving increased attention to the most effective use of anti- larval 

measures both alone and in combination with drugs and /or anti - imagal measures. 

Space spraying of insecticides, including fogging, when judiciously employed has a 

place in some areas. 

Although a number of trials of mass drug administration have been made, the 

practical difficulties encountered in administering drugs to a population sufficiently 

regularly to stop transmission of malaria limit the scope: of this method. In some 

circumscribed instances, in Central America, it was possible to reach up to 75 or 90 

per cent. of the population regularly and: under thesè conditions clear successes were 
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attained in eliminating malaria. In other larger schemes in the same area where 

from 50 to 80 per cent. coverage of the population was attained, malaria cases were 

greatly reduced. In trials in Thailand, 65 per cent. coverage has been obtained. 

Despite the comparatively higher cost involved, increased emphasis is being placed on 

the use of drugs, particularly in combination with other measures. 

The use of medicated salt is still preventing transmission of malaria in most 

of the hinterland of British Guiana: in spite of the fact that the distribution of the 

salt was unavoidably interrupted for a period of three months during which time non= 

medicated salt was reintroduced into the area. The method is also being used in the 

neighbouring country of Surinam. Another example of the use of this method to meet 

a special situation is the trial being made in Southern Iran in a population including 

a high proportion of nomadic tribal groups. Medicated salt may be utilized in other. 

areas where the proper conditions for its probable success exist. Of these conditions 

the basic essentials are, first, that common salt in a ground form is, or can become, 

a normal and regular element of the diet of the population concerned, and, second, 

that it will be possible to ensure that no salt other than medicated salt reaches the 

population. Experience has shown that situations where this second cóndition can be 

met are comparatively rare. A further essential for the effective application of 

this method is the regular distribution of adequate supplies of dry medicated salt 

which poses considerable administrative and logistic problems. 

2.1.4 Epidemiological evaluation and surveillance operations 

The entire planning of the malaria eradication programme is based on continuous 

assessment. Although, during.the early part of the attack phase, classical 

malariometric methods are still used, it is now well recognized that surveillance 

operations should be commenced during the attack phase as soon as the over -all 

programme has developed, sufficient maturity to support such operations. These 

surveillance operations, which consist of active and passive case detection, radical 

treatment of confirmed cases of malaria, epidemiological investigations of confirmed 

cases and elimination of foci of transmission, are in fact the sole activity after 

withdrawal of spraying operations. 

Previously, in many countries, passive case detection has not been sufficiently 

activated to take its .full , part in surveillance operations; however, during the past 

year with the increasing. emphasis placed on the importance of fully utilizing and 
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expanding the basic health services, considerable improvement has been noted in the 

coverage obtained from this form of case detection. For example, the percentage of 

slides collected in this way to the total by all means rose, in the South -East Asia 

Region, from 14.7 per cent. in 1965 to 20.3 per cent. in 1964. There have been 

considerable improvements in epidemiological investigations and follow -up of positive 

cases reported, but in some countries, still more effort is required. The average 

ratio of blood slides collected during the epidemiological investigations arising from 

a positive case varies considerably, between at the highest, 720 slides per case, and 

at the lowest 1.5 slides per case. Where this ratio is very high, it appears to be 

due to the fact that large -scale mass surveys have been included in the epidemiological 

investigations of positive cases. Improvements in the epidemiological investigation 

and ollow-uр of positive cases as revealed by the numbers of blood slides collected 

have been observed in the countries in each of the regions though the desired standard 

has not yet been reached everywhere. 

The headquarters Special Team for Epidemiological Investigations and the 

Independent Assessment Teams have been increasingly contributing to epidemiological 

progress, the former by investigating the persistence of transmission, and the latter 

through the epidemiological assessment of operations. 

In its Eleventh Report the Expert Committee on Malaria1 gave detailed consideration 

to the role entomology can play in epidemiological assessment. The Committee 

recognized that the interruption of transmission, or its persistence at a low level, 

cannot normally be confirmed by entomological means. On the other hand, certain 

entomological observations, in association with known parasitological facts permit 

assessment of the malaria reproduction rate, and may offer the best means of predicting 

the trend of transmission, during the attack phase. And in the consolidation phase, 

entomology could define the areas which are epidemiologically vulnerable in the light 

of observations on the vectorial capacity of the known vector species. Thirdly, 

where transmission is resumed or is found to persist, entomology has an important 

part to play in determining the causes and finding appropriate remedies. 

1 Wld 11th Org. techn. Rep. Ser., 1964, 291. 
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There are indications that an increasing number of malaria eradication programmes 

are endeavouring to give effect to the Expert Committee's recommendation "that 

entomological activities be fully integrated with the epidemiological evaluation 

throughout all phases of malaria eradication and that adequate provision in terms 

of personnel and resources be made for this purpose ". 

2.2 Pre -eradication programmes 

2.2.1 Planning 

In planning for new pre -eradication programmes it can be said that it is never 

premature to implement a pre -eradication programme in a malarious country for such a 

programme is the essential and logical first step in any country "whose general 

administration and health services have not yet reached a level which would enable 

it to undertake a malaria eradication programme ". This is because, although its 

ultimate objectives are clear and precise, a pre -eradication programme can be tailored 

to meet the needs of any local situation and to suit the available resources in each 

case. The time -table of the concurrent development of the health infrastructure and 

the malaria service, which are the necessary basic foundations for a malaria eradi- 

cation programme, therefore have to be planned strictly in accordance with the 

existing facilities and the potential for development in each country concerned. 

For this reason, the initial plan of operations commits the government to a rational 

development of its basic essential health services which must eventually attain 

effective coverage of the total population and to a gradual creation of a malaria 

service, but does not attempt to give in any detail the actual plan of action which 

will be undertaken to meet these commitments, as this can only be worked out after a 

careful in situ study of the local situation. A general picture of existing 

facilities and development potential is to be completed within the first six months 

of the programme permitting the elaboration of a more detailed plan of action for the 

remaining 18 months of the two -year period covered by the initial plan of operations, 

and it may only be during this period that the full country -wide development plan can 

be elaborated according to a realistic time -table. Whether the pre -eradication 

programme can be completed within two years or so, as may be the case where the health 

and malaria services have only a few lacunae to fill, or whether it must inevitably 

be much more protracted, it is always important to lay down a definite target -time 

schedule not only to provide a yardstick for the assessment of progress, but also to 
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permit fitting the programme into the government's over -all development plans. The 

upper limit of time will need to take into account both the resources of the country 

concerned as well as its international responsibility of co- ordination with similar 

action in neighbouring States. 

2.2.2 Development of the health infrastructure 

The health infrastructure is that network of health posts, together with the 

essential supporting supervisory and co-ordinating mechanisms, which will be needed 

to provide organic effective contact with the whole population of all malarious 

areas so that it can assure at least by the latter half of the attack phase of the 

malaria eradication programme the detection and treatment of cases. In some instances 

it may be planned for appropriate elements of the basic health services to undertake 

other malaria eradication activities. 

In the pre -eradication programmes already in operation the development of the 

health infrastructure has been in general slower than had been hoped, ±hough in a 

number of cases sound comprehensive plans for this activity have been or are now 

being elaborated, and a start has been ma..á on the training or retraining of the 

auxiliary personnel who will staff the health posts. In the African Region public 

health advisers have been assigned to pre -eradication programmes to assist in the 

development of the health infrastructure. In Cameroon, recommendations have been 

made for the standardization of various health activities, unification of the health 

services, organization of proper supervision and for training and organization of 

personnel. In Dahomey, similar activities will shortly be initiated. In Ghana, an 

over -all plan has been completed and the details of its implementation are being 

considered. A National Training Centre for multipurpose rural health workers is in 

operation. In Liberia, and Mauritania, progress is slow. In Northern Nigeria, the 

survey of health facilities has been completed, plans for development have been 

prepared arid their implementation is expected shortly. In Eastern Nigeria, action is 

under way, but a WHO public health adviser was assigned there only recently. In 

Sierra. Leone, the WHO team started work in February 1964 along similar lines. In Togo, 

the survey of health facilities has also been completed and the plan for.; development 

prepared and submitted to the Government. Training and retraining activities have 

been initiated. In Uganda, similar developments are to be expected following the 

assignment of a WHO public health adviser at the end of 1964. 
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In most of the 13 pre -eradication programmes in other regions, it has not been 

found necessary to provide the countries with additional WHO public health advisers. 

In South -East Asia, the plan of operations for the pre -eradication programme in 

West Irian (Indonesia) provides for the development of an integrated rural health 

service which will deal with malaria,. yaws, 1épresу_,.. tuberculosis, smallpox vaccin- 

ation and environmental sanitation. In Kalimantan (Indonesia) three basic medical 

training schools exist, as well as schools for nurse aides and midwives. Thirty - 

three doctors and 530 other health personnel are already available and a total of 86 

health centres and 376 subcentres is planned. In the two countries in the European 

Region where pre -eradication programmes are in operation - Algeria and Morocco - 

the development of basic health services is well in hand. In Algeria an extensive 

programme for the training of health aides and other categories is being energetically 

prosecuted and a centre with an associated demonstration area has been set up to 

provide special malaria training to these health personnel. It should be possible 

to launch an eradication programme by the end of 1967. In Morocco, where the pre - 

eradication programme started much earlier, there have been budgetary and administrative 

delays. However, training facilities exist. There are 20 schools for nurses and 

five rural health schools and, although only a little under 50 per cent. of the 

required staff were in position by September 196+, it should be possible for the basic 

health service to be completed by the end of 1966. 

In the Eastern Mediterranean Region a public health adviser is under 

recruitment for the pre -eradication programme in Ethiopia and some progress has 

already been made in collecting information on existing facilities, revealing that 

the existing health infrastructure is far from adequate. The programme in Sudan 

has recently started and an assessment of existing facilities has been made in three 

provinces where the rural health services have been found to be fair but total 

coverage has not yet been reached. Good training facilities are available. In 

Saudi Arabia and Somalia, public health advice is available from specialists assigned 

to other projects. In the five pre- eradication programmes in the Western Pacific 

Region attention has been concentrated on the development of operational facilities 

more directly related to the future malaria eradication programme rather than on the 

development of the health infrastructure as such. However, in Brunei, Cambodia and 

Viet Nam the malaria service has been instrumental in establishing rural health 
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facilities. In Brunei where the chief emphasis has hitherto been on medical care, 

greater attention is now being paid to health activities. In Cambodia the malaria 

service has established 40 sectors covering 100 000 population in the forest areas 

and the malaria technicians have taken on elementary health duties and further 

development is envisaged in the next five -year plan. In Viet Nam the previous 

Administration - General for Malaria Eradication has recently been converted into the 

Administration = General for. Health Development and this is expected to give the needed 

impetus to the development of the health infrastructure. 

2.2.3 Development of the national malaria service 

The malaria service is the technical service which must in due course become the 

malaria eradication service with the skill and resources necessary for the prosecution 

of the eventual malaria eradication programme. For the purpose of building up this 

service, training and demonstration areas are being set up as and when required in 

the pre -eradication programmes in the African and European Regions. In South -East 

Asia, the Eastern Mediterranean and the Western Pacific, antimalaria activities' 

which were already in operation are being maintained, at least in part, and thus 

provide the necessary field training for technical and operation staff. "'Technical 

personnel are also sent for training to national or international malaria eradication 

training centres as appropriate. As a fully elaborated plan of` operations for the 

ensuing malaria eradication programme is to be prepared by the end of thé life of a 

pre -eradication programme, it is incumbent upon the developing malaria service to 

accumulate all the relevant epidemiological and logisi�ical information including a 

detailed malaria map of the whole country. 

Apart from this long -term activity, there is the fundamental and immediate 

responsibility of instituting "appropriate antimalaria measures to reduce mortality 

and morbidity particularly in children" as recommended by the Seventeenth World 

Health Assembly in its resolution WHA17.22, particularly by ensuring the availability 

of antimalarial drugs for all suspected cases of malaria. As far as possible this 

should be accompanied by the gradual building up of facilities for the microscopic 

diagnosis of the disease. Effective action has already been taken in this regard 

in many pre -eradication programmes and in other such services as are being developed. 
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2.3 Co- ordination 

It was recognized from the beginning of the world -wide malaria eradication 

programme that co- ordination of programmes among neighbouring countries was important. 

However, now with many countries having, or soon to have, significant areas in 

consolidation or maintenance the importance of such close co- ordination is clearly 

evident. Countries need to participate in a collective effort to eliminate the 

danger of reinfection of areas by the importation of the disease from one country 

or continent to another, a danger which is real with modern transportation facilities 

and is clearly evident, even in areas still under attack, from the high percentage 

of imported cases discovered through epidemiological assessment. 

The Organization has assisted with the development of a plan for the co- ordination 

of antimalarial activities in the countries of Lebanon, Syria, Jordan and Iraq, and 

it is anticipated that the neighbouring countries, Iran and Turkey, will also 

participate in this co- ordinated plan which follows the general principles of the 

plans for co- ordination previously consummated for Europe and for Central America. 

The setting up of a Co- ordination Board by Jordan, Lebanon and Syria has been 

proposed. An agreement has been signed between Ecuador and Peru for co- operation 

in communicable disease control with primary emphasis on malaria. A new step in 

intercountry co- ordination was taken in the setting up of the Malaria Eradication 

Service for the Isthmus o' Central America, the agreement being signed by the 

governments concerned in July 1963. 

In the Western Pacific Region, Brunei, Sabah and Sarawak achieve со- ordinntïnn 

through exchange of reports and staff visits. There is good practical co- ordination 

between the Territory of Papua and New Guinea and the British Solomon Islands 

Protectorate where border areas within the latter are sprayed by personnel from the 

former. Training facilities in the Territory are also made available to personnel 

from the Protectorate. 

Programme co- ordination is fostered also by means of the inter -regional and 

regional meetings which are sponsored by the Organization. An Inter -Regional 

Conference was held during 1964 with participants from Eastern Mediterranean and some 

European countries. Regional meetings also took place in South America and Central 

America. 
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Intercountry meetings play an especially important role in fostering co- ordination. 

During the year, the following intercountry meetings were held: India - Nepal, 

Pakistan - India, Mexico - Guatemala, Mexico - British Honduras, Iran - Iraq, 

Lebanon - Syria, Jordan - Saudi Arabia, Syria. - Turkey, Syria - Jordan, Syria - 

Turkey - Lebanon, Colombia - Venezuela, Ecuador - Peru, and Burma - India - Pakistan. 

Particular attention has been paid during the, year to establishing better co- 

ordination between malaria workers and those of public health services, by means of 

conferences, seminars and training courses. 

Collaboration between the different international and bilateral agencies 

continues to be excellent. Representatives of UNICEF and of bilateral agencies 

participated in inter- regional and regional malaria conferences. 

З. REGISTRATION OF AREAS WHERE MALARIA HAS BEEN ERADICATED 

The World Health Organization maintains two registers of those areas in the 

world that are free from malaria: (1) the Official Register of areas where malaria 

eradication has been achieved; (2) a Supplementary List of couыtries or areas where 

malaria never existed or has disappeared without specific measures. These two . 

registers are kept up to date and are reproduced twice yearly in the Weekly 

Epidemiological Record.1 

Entry on the Official Register entails the visit of a WHO certification team of 

experts to the country concerned in conformity with the resolution of the Thirteenth 

World Health Assembly (WНА13.55), with a view to establishing the absence of malaria 

in accordance with the criteria laid down in the Eighth Report and supplemented by 

the Tenth Report of the Expert Committee on Malaria.2 The necessary prerequisites 

for such certification may be summarized as follows: (i) proof of the adequacy of 

the surveillance mechanism; (ii) evidence that during the last consecutive three 

years (the last two of which being without attack operations) no indigenous cases of 

1 Wkly epidem. Rec., 1964, 39, 519. 

2 
Wld Hlth Org. techn. Rep. Ser., 1961, 205, and 1964, 272. 
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malaria, originating within that time, have been discovered; (iii) the evidence of 

a register of all malaria infections discovered during that time; (iv) the evidence 

of an adequate vigilance system that is capable of carrying out rapid and appropriate 

measures against any imported or introduced cases. 

At the date of this report, five _.cou ntries have been entered on the Official 

Register (three in the American Region, two in Europe - see Table 2), and a further 

four countries (three in Europe, one in the Western Pacific Region) have applied for 

certification of eradication. In addition, 14 other countries and territories, at 

present having all their originally malarious areas in the maintenance phase, will 

shortly be in a' position to apply for entry, in the Official Register. 

TABT,R 2. OFFICIAL REGISTER OF AREAS WHERE 
MALARIA ERADICATION HAS BEEN ACHIEVED 

Country Area 
Population 

December 1964 
Date of 

registration 

AMERICAN REGION 

Venezuela 400 000 km2 5 000'000 June 1961 

(northern part) 

Grenada acid - Island 93 000 November 1962 

Carriacou -= 

St .Lucia . Island 99 000 December 1962 

EUROPEAN REGION 

Hungarian 93 000 km2 10 149 000 March 1964 
People's 
Republic 

Spain . 506 787 km2 31 451 000 September 1964 

The Supplementary List came into being at the end of 1962 as a means of 

disseminating information on those countries where malaria has never existed or has 

disappeared without specific measures. At the present date, 37 countries or terri- 

tories are listed (one in the South -East Asia Region, 16 in the Eurorean Region, one 

in the Eastern Mediterranean, and 19 in the Western Pacific Region). 
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4. PROTECTION OF AREAS FREED FROM MALARIA 

In the strict definition of the term, a malaria eradication programme is fixed 

in time and, with the certification of the eradication of the disease from the country, 

the programme, as such, should cease. However, as long as there are malarious areas 

in the world from which malaria may be imported into these cleared areas, there is 

need for maintaining vigilance for prompt detection and treatment of imported and 

introduced cases. This maintenance of malaria eradication is a responsibility of the 

national health service of the country concerned. In the United States of America, 

where the disease has been eradicated for some years, 102 imported and secondary cases 

of malaria were detected, and treated by the health authorities during 1964. 

The prevention of the reintroduction of malaria has become increasingly important 

with the increase of the number of areas now free from the disease. For this reason, 

and because of the close link between the global eradication programme and the 

preservation of freedom from malaria, the situation has been closely considered in the 

Ninth and Tenth Reports of the Expert Committee on Malaria.1 

The possibility of the reintroduction of the parasites into an area where the 

disease has been eradicated may arise from the importation of infected mosquitos and /or 

the introduction of sources of infection (that is to say, people with parasites in 

their blood). China (Taiwan) may be quoted as a good example of the adequacy of an 

efficient public health network in detecting imported cases of the disease, and thus 

rendering unnecessary the existence of any ;-special antimalarial service. The first 

possibility, that of the importation of infected vectors, concerns countries in the 

consolidation or maintenance phase with adjoining malarious areas, or with ports and 

airports to which the mosquitos may be carried from more distant malarious areas. 

The World Health Assembly .dopted the recommendations of the Committee on 

International Quarantine that appropriate steps should be taken against mosquitos 

in frontier zones and that in international frontier zones of the countries concerned, 

1 Wld 11th Org. techn. Rep. Ser., 1962, 243, and Wld 11th Org. techn. Rep. Ser., 

1964, 272. 
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common control measures should be adopted to avoid carrying the disease from one 

country to another. As the flight range of the vector is limited, the use of 

insecticidal measures in the border areas affected, with the intercountry collaboration 

of the respective national personnel, may suffice. 

Importation of cases through population movement from malarious areas to areas 

that are malaria -free, however, presents a more complex problem. This category 

covers both international travellers (who may have contr,'cted the disease in 

transit), and migratory groups or seasonal workers crossing a border. The recommen- 

dations contained in the Fifth Report of the Committee on International Quarantine 

and reiterated in its Twelfth Report,I adopted in 1964 by the World Health Assembly 

(WHA17.42) were, in part, as follows: 

(1) Persons on international journeys should not be subjected to any 

special sanitary measures. 

(2) Special measures should be applied to various groups (migrants and 

seasonal workers). 

(3) A system of full exchange of information on the movement of population 

groups and on the susceptibility and resistance of anopheline vectors to 

insecticides should be instituted. 

The Expert Committee on Malaria in its Tenth Report2 having closely studied 

these points, further suggested that all health administrations should apply strict 

anti -mosquito measures at international ports and airports, and that appropriate 

measures should be taken by the national health administrations for the medical 

control and treatment of seasonal workers and migrants, the crews of ships and 

aircraft and in addition recommended that a special card be used, to be completed 

by international travellers, giving details of any malaria history an0 pointing out 

1 
Off. Rec. Wld 11th Org., 135, 33. 

2 Wld 11th Org. techn. Rep. Ser., 1964, 272. 
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the danger of the importation of the disease to malaria -free areas. However, the 

Seventeenth World Health Assembly accepted the opinion of the Committee on Inter- 

national Quarantine, that a warning card should be used rather than the proposed 

combination questionnaires and information card.. The report of the Expert 

Committee on Malaria further recommended-that the Organization might play a more 

active role in the dissemination of:informat.ion in this respect, through a twice - 

yearly publication in the Weekly Epidemiological Record. With regard to these 

recommendations, lists have been published дn the Record showing: malaria cases 

imported into countries in the phase of maintenance, classifying the cases according 

to the species of parasites and their country of origin: and localities where 

chloroquine -resistant strains of parasite have been described. The possibility of 

publishing a list of international ports and airports which, although located in 

malarious zones, do not in themselves present risk of transmission, requires further 

study in order to ensure that this is presented in the most comprehensive and valid 

form. 

However, the dissemination of information on an international level, as 

outlined above, does not entirely cover the problem. As malaria ceases to be an 

endemic disease in more countries, medical officers in those countries begin to 

forget the disease as a possible diagnosis. On the individual plane, this can and 

does result in fatalities from time to time and, on the public health plane, the 

misdiagnosis of what is actually a case of malaria may result in a resumption of 

transmission, at least in a limited focus. 

In order tó meet this situation it will be necessary not only constantly to 

remind the national health services of the danger of reimportation of the disease, 

but it is also essential that the medical profession as a whole should be kept 

aware of malaria as a disease entity, of the necessity of taking blood films from 

suspected cases and the urgency of the immediate diagnosis of the disease in order 

that the appropriate radical cure may be given. For this reason, all schools of 

medicine and public health must continue to give due attention to adequate teaching 

of both the clinical and the public health aspects of malaria, and emphasis should 

be placed particularly on the importance, of. the blood film ekamination of аll "cases 

of fever not obviously due to causes other than malaria. 
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5. PRОВТл О IN MALARIA ERADICATION AND APPROACH TO THEIR SOLUTION 

5.1 Problem areas 

The Seventeenth World Health Assembly, in its resolution:.WHA17.22, noted with 

concern that in some malaria eradication programmes the transmission of malaria 

persists in spite of the measures applied, creating the so- :called "problem areas ", 

the perpetuation of which endangers the programmies and results.in.their undue 

prolongation; urged the governments of countries with problem areas to undertake 

intensive studies of the factors responsible and to take such steps as may be 

necessary.to effect the complete interruption of transmission, including, where 

necessary, .the setting up of special teams for study and operations; and requested 

the director- General to continue and intensify programmes of basic and applied 

research and to furnish the interested governments with advice and technical assis- 

tance with a view to the early solution of technical difficulties found in problem 

areas cr which may exist in countries which have not yet undertaken malaria 

eradication campaigns. 

The' general causative factors of problem areas may be expressed as those due 

to man, the vector and the parasite. Only in one area of 9000 population have the 

factors concerning the parasite developed to such a degree as to be considered as a 

practical cause of problem areas. Here in Rupununi, British Guiana, medicated 

salt'failed due to tolerance of P. falciparum to chloroquine, and attack by DDT has 

been introduced with promising results. Elsewhere the mosquito factor is by far 

the most important, though movements of man, sleeping habits and types of houses do 

have some effect. A comprehensive list of these causative factors and the methodo- 

logy for studying them were given in the Tenth Report of the Expert Committee on 

Malaria,1 and the entomological methods for investigation of problem areas, were con- 

sidered further in the Eleventh Report.2 

1 
Wld 11th Org. techn. Rep. Ser., 1964, 272. 

2 
Wld 11th Org. techn. Rep. Ser., 1964, 291. 
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Although up to now the extent of recognized and defined problem areas is 

relatively small, involving about 4.3 million people in Mexico, 0.3 million in 

El Salvador and 0.5 million in Guatemala, 0.8 million in Nicaragua, 0.1 million in 

Honduras, 0.3 million in Venezuela, 44 000 in Haiti, 9000 in British Guiana and 

4.3 million in Iran representing only a small part of the total territory under the 

eradication programme in each country, these areas have an untoward effect on the 

country programme out of all proportion to their size. 

The countries mentioned include only those in which prolonged insecticidal 

attack has failed to interrupt transmission. Over wide areas, notably in the dry 

savannah zones of Africa and in the Nile Delta where no such attack operations have 

yet been mounted, the results of pilot projects have not thus far demonstrated the 

feasibility of interrupting transmission by means of spraying with the standard 

insecticides. The factors responsible for this appear to be broadly the same ones 

as those listed for the defined problem areas. 

In El Salvador, Guatemala, Nicaragua and Honduras, the problem is a complex 

one of double resistance, DDT excito- repellency and exophily in A. albimanus, and 

in Iran there is an analogous situation with A. stephensi. In Mexico, the main 

factor appears to be the behaviour of A. albimanus and A. pseudopunctipennis to DDT 

(coupled with potential dieldrin resistance), while in Venezuela outdoor biting and 

resting in A. aquasalis and A. nuñ�z- tovari, as well as movements in the human 

population, are responsible. 

The Organization has assisted in the investigation of most of these problem 

areas and has made recommendations. Amongst the remedial measures being employed, 

more strategic timing of spraying and variations in the dosage and frequency of 

application of the insecticide have been used in Mexico and El Salvador. Peri- 

domestic spraying combined with radical treatment of cases is proving effective in 

north- eastern Venezuela. Newer insecticides have been used or are being tested 

in parts of Central America and in Iran with varying results and, also in Central 

America, mass drug administration has been tried out. Field trials of new insecti- 

cides are being carried out and a full -scale pilot project is being set up in the 

West African savannah zones... A. number of new larvicides is now becoming available 

and these are being tested in special situations. 
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In problem areas there is usually more than one factor involved, and experience 

has shown that one remedial measure alone will rarely solve the problem. Integrated 

remedial action will be necessary and in large problem areas, pilot projects will be 

needed to demonstrate the effectiveness of this integrated action. Such a pilot 

project is being undertaken in an area on the Pacific coast of Mexico covering a 

population of 220 000. In this problem area, a combination of DDT 2 g/m2 thrice 

yearly, total coverage case -detection at monthly intervals and individual radical 

treatment of each case are being used; in addition, mass radical treatment is being 

given in those villages where persistent transmission is found. 

A special malaria eradication epidemiology team has been set up to assist in 

bringing a definitive solution to the problem in Mexico and will be available in due 

course to assist where necessary in Central American countries. A similar team has 

been set up in the Eastern Mediterranean Region and is paying immediate attention to 

the situation in Southern Iran. Provision will be made for other teams of this 

nature as and when required. 

5.2 Resistance of malaria parasites to drugs 

In its report, the Scientific Group on Resistance of Malaria Parasites to Drugs, 

which met in October 196+, has given the following definition for drug resistance as 

adequate for practical purposes: 

"Ability of a parasite strain to survive and/or to multiply despite the 
administration and absorption of а drug g givëri in doses equal to or higher 
than those usually recommended but within the limits of tolerance of the 
subject.i1 

Differences in response to drugs of different strains belonging to the same 

parasite species have been observed since the end of the last century and extensive 

work during the 19408 provided many further examples. Reduced susceptibility of 

malaria parasites to proguanil has been observed since 1948 and to pyrimethamine 

since 1953. In the case of k- aminoquinolines, decreased susceptibility on the part 

of the malaria parasite was first reported in 1960. 

� Wld 11th Org. techn. Rep. Ser., 1965, 296, 56. 
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Any confirmed drug resistance to chloroquine and other 4- aminoquinolines may 

create a potentially serious problem for a malaria eradication programme. The 

Scientific Group stressed that at the present time the areas where evidence of 

chloroquine resistance has been obtained are few and that some observations still 

await confirmation. Chloroquine and other 4- aminoquinolines are the most valuable 

drugs used in all phases of malaria eradication and there is no evidence that the 

over -all situation with regard to the usefulness of these drugs has shown any 

significant change. 

The primary problem encountered in the field is the early recognition of true 

resistance on the basis of results of treatment. Criteria for recognition in the 

field of possible resistance to chloroquine, and other 4- aminoquinolines, have been 

proposed by the Scientific Group. It is essential that the recommended two -stage 

field test be applied uniformly with strict attention to details. In the case of 

failure of the asexual parasitaemia to respond to the test dose of chloroquine, 

resistance to this drug would be suspected. 

The final conclusion that drug resistance of the parasite is occurring can 

only be arrived at by demonstrating the persistence of parasitaemia despite adequate 

treatment after the parasite has been transferred to a new and susceptible indivi- 

dual, either by sub- inoculation or infected blood or by the bite of a mosquito 

infected from the original subject. Such an investigation is not practicable in 

the field but can be carried out in a research centre where "resistant" parasites 

detected in field surveys can be studied with precision. The Laboratory of 

Parasite Chemotherapy at the National Institute of Allergy and Infectious Diseases, 

National Institutes of Health, Bethesda, United States of America, which was 

designated in 1961 as a malaria reference centre of the World Health Organization, 

is carrying out such investigations, and other investigations are being undertaken 

by the National Institute of Communicable Diseases, New Delhi, India, which was 

designated as a regional malaria reference centre of the World Health Organization 

in 1964. 
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5.3 Vector reaction to insecticides 

Both resistance of the vector mosquitos to insecticides and behaviour responses 

of the vector which render the insecticide ineffective can be the cause of failures 

to interrupt transmission, and the early recognition of these vector reactions is of 

great importance to enable alternative attack measures to be instituted. 

Resistance to DDT alone is recorded in only one vector species (A. nV ez- tovari, 

Venezuela). But resistance to the dieldrin/HCH group alone is recorded in 12 vector 

species. The latest addition.to these is a major vector in Africa, A. funestus, in 

which resistance has appeared in parts of Northern Nigeria and Eastern Ghana - areas 

where the same condition has been known for some years in A. gambiae. In the northern . 
savannah areas of Africa, the single resistance of A. gambiae to dieldrin /HCH has 

produced technical problems since it appears that DDT used as the sole attack measure 

is unable, for complex ecological and ethological reasons, to interrupt transmission 

by this vector. On the other hand, in different conditions (Greece; India), DDT 

remains the chief weapon of successful attack on malaria transmission, in spite of 

the D DT resistance of vectors in certain areas of those countries. 

Double resistance to DDT and dieldrin/HCH groups of insecticides has been found 

in recent years in seven vectors of malaria. The vector species showing double 

resistance are; 

Species Countries 

A. aconitus Indonesia (Java) 

A. albimanus El Salvador, Guatemala, Honduras, Mexico, Nicaragua 

A. albitarsis Colombia 

A. pharoensis United Arab Republic (Nile Delta) 

A. quadrimaculatus Mexico, United States of America 

A. sacharovi Greece 

A. stephensi India (Madras), Iran (south), Iraq (south) 

In two major vector species, A. culicifacies and A. sundaicus, resistance has 

been confirmed to the DDT group and the dieldrin/HCH group, but not, so far, in the 

same area. The area of resistance in A. sundaicus in the island of Java (Indonesia) 
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overlaps in part the area with double resistance in A. aconitus. Double resistance 

has led to difficulties in using the chlorinated hydrocarbon group of insecticides in 

some of the countries mentioned above and other attack measures have had to be 

employed. 

Studies on the behavioural responses of malaria vectors in the field to residual 

insecticides are no less essential than the prompt detection of incipient physiolo- 

gical resistance. A distinction is made between two types of response: the 

mosquito's natural response to a repellent or irritant insecticide (such as DDT), 

which may result in the avoidance of a lethal dose; and an induced response, or • change of behaviour in a vector population, resulting from insecticidal selection 
pressure. 

The vector's natural response to DDT is receiving increased attention in many 

projects and programmes, and it is recognized that DDT sometimes does not achieve or 

maintain a high kill among the vector females which enter treated structures. This 

fact, which in areas of unstable malaria with seasonal transmission by an inefficient 

vector may merely retard its interruption by means of DDT, may, elsewhere prove a 

decisive obstacle to a successful attack with that insecticide. 

Induced responses might be reflected by observed changes in DDT irritability, 

in exophily, exophagy or zoophily. It has been shown under experimental conditions 

in Tanzania that one form of A. gambiae is polymorphic for host preference, thus • providing a basis on which selection for behavioural changes might operate. It is 

extremely difficult, however, to demonstrate any such change arising from operational 

selection pressure, especially in view of the suspicion that most of the major, wide- 

spread vector species may (like A. gambiae) consist of genetically distinct forms 

two or more of which, differing in behaviour, can coexist in nature. 

Evidence from trap -huts at Acatlipa, Mexico, suggests that prolonged.DDT pressure 

may have led to a loss of deterrency in A. pseudopunctipennis. With this possible 

exception, no selected change of behaviour has been satisfactorily demonstrated. 
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6. PROMOTION OF TECBi\UCAL гv IHUDQI;OGY AND PROCEDURES 

In order to carry out its role of technical leadership in malaria eradication, 

the Organization provides the means by which technical policies, methodology and 

pros durés may be reviewed at frequent intervals against the background of the progress 

and the problems experienced in the global programme., This is effected primarily 

through meetings of expert- committées and study groups. Malaria conferences and 

technical meetings serve ' 
a multiple purpose1 They provide a platform from which new 

concepts•and policiés may be disseminated and their application discussed and a forge 

in which experiences may be shared and problems and their solution may be studied.. 

In additiбn, techanical information and advice is furnished through the prepara- 

tion and distribution of technical literature both printed and mimeographed, as well 

as through the services of the Organization's technical staff. 

The Expert Committee on Malaria met in Geneva from 16 to 22 June 1964. At this 

meеt'_ng. the Committee appraised the value of entomological techniques and interpreta- 

tion of the data . derived therefrom, considered effective means of integrating 

ent.dlogcál procedures fully into epidemiological evaluation, reviewed the non - 

re f,en�é of some vectors to insecticidal attack, studied the current status of new 

insecticides and other mosquito control measures to be 'used in malaria eradication, and 

cor_céгnзd itself with the adequacy of training of entomologists and entomological staff 

and "w�=±`eh entomological research required for malaria eradication. 

The Committee considered that, although a number of entomological techniques are 

new in use, studies need to be made tc determine which of them are most valuable to 

supply required information in any particular area and that priorities need to be 

c 'Њhј the utilization of these techniques. The importance of estimating 

the аmóunt ef, and changes in,.'the man- mosquito contact was stressed, particularly in 

problem' àréás.'''The Committee outlined a series of research projects required for 

malaria eradication and pointed out the need to provide more adequate training and 

experience in malaria entomology for more persons. The report of this meeting was 

publi�hеd in the Technical Report Series of the Organization.1 

1 W1d 11th Org. teche. Rep. Ser., 1964, 291. 
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In view of reports on drug resistance to malaria parasites in some areas, a 

Scientific Group on Resistance of Malaria Parasites to Drugs was convened by the 

Organization in Geneva from 13 to 20 October 1964. This group of scientists 

reviewed the situation with regard to reported instances cf resistance, formulated 

criteria of resistance, and outlined procedures for assessing the response of malaria 

parasites to treatment. The Group also recommended measures to be undertaken if 

drug resistance is encountered. It was considered that a special team of experts 

should be available to study and advise when foci of resistance are reported. The 

Scientific Group's report has also been published in the Technical Report Series.1 

An Inter- regional Malaria Conference was held in Tripoli, Libya, from 28 November 

to.6 December, attended by representatives. of countries in the Eastern Mediterranean 

Region and of Algeria, Morocco and. Turkey in the European Region. Since many of the 

countries are well advanced in malaria eradication while others are just beginning 

with pre- eradication programmes, the agenda provided an opportunity for discussion of 

a wide variety of associated problems. The meeting also gave an opportunity for 

malariologists to exchange information concerning the progress of the programme in 

their countries. Co- ordination of neighbouring programmes was greatly benefited by 

these exchanges and by the plans made for regular exchange of information among 

countries. Training of general health workers and malaria personnel, so that 

eventual integration can be carried out smoothly, came in for considerable discussion. 

At the conclusion of the Inter -regional Conference, a number of epidemiologists 

participated in a special working group' on epidemiology specifically designed to bring 

about an intensificat on of effort in evaluating programmes. 

Two meetings of directors of national malaria eradication programmes of South 

America and of Central America, the Caribbean, Mexico and Panama were convened to 

consider the particular problems of those areas. Associated with both meetings were 

special discussions concerning the co- ordination of efforts by the malaria eradication 

services and the public health services. National public health service personnel 

actively participated with the malariologists in these discussions. 

1 
Wld 11th Org. techn. Rep. Ser., 1965, 296. 
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The Tenth Report of the Expert Committee on Malaria, which met in Rio de Janeiro, 

Brazil, in September 1963, was published during the year.1 The French, Russian and 

Spanish editions of the Terminology of Malaria and of Malaria Eradication also 

appeared during the year. In addition to the narrative and glossary of the English 

edition, the Frénèh and Spanish editions contain a list of the English, French and 

Spanish equivalents of terms used in malariology. Early dissemination of technical 

information has been continued through the issuance of 59 WHO /Mal documents in 1964. 

Special reports on a number of aspects of malaria eradication have been distributed to 

field personnel.- A draft ofa document on health education in malaria programmes has 

been completed, commented upon by a number of field workers, and is now being edited 

for publication. A system has been established to facilitate the exchange of infor- 

mation and of training aids among the international and national training centres. 

7. RESEARСн 

The general policy of the Organization in the matter of malaria research is to 

give priority to problems that have a direct, almost immediate bearing on malaria 

eradication. Thus attention has recently been directed to such matters as the 

quantitative approach to malaria transmission, the study of the epidemiology of the 

disappearing disease, the development of new immunological techniques of potential 

value -for case- detection, investigation of the relationship between human and simian 

malaria, investigations of new systematics of Anopheles species with different bio- 

nomics.in various areas of their geographical distribution (A. gambiae complex), 

further studies of resistance of mosquitos to insecticides and of malaria parasites 

to drugs, and development and field trials of new antimalaria.compounds. 

An important aspect of the malaria research programme stimulated, co- ordinated 

and assisted by the Organization within the limits of its financial and other resources, 

is its flexibility and rapid adaptation to new and often unexpected happenings in the 

field. A brief, and perforce general, outline of research in progress is given below. 

1 Wld 11th Org. techn. Rep. Ser., 1964, 272. 
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7.1 Epidemiology 

Research on epidemiological problems of malaria is to a large extent linked 

with the well -known phases of the eradication of this disease. 

Work in the field is now in progress to study the epidemiological pattern of 

disappearing malaria. Difficulties in tracing failures to interrupt transmission 

in areas of stable malaria are partly due to the inadequacy of the appraisal 

method. Improvement of the classical techniques or discovery of new ones are needed 

for the collection, classification and analysis of all data necessary for adequate 

case -detection in highly malarious areas in which basic health services provide 

inadequate coverage. The assessment of the value of the inoculation rate and of the • infant parasite rate respectively as a measure of the amount of transmission and as a 

guide to the assessment of malaria eradication is in progress in Pakistan and 

Tanzania. Other field evaluations have shown that the interruption of transmission 

can be assessed by observing the rate of decrease of P. falciparum infections. 

Investigations on the importance of blood transfusion as a cause of malaria 

infections in countries where malaria has been eradicated and in those where eradica- 

tion programmes are in the consolidation phase have been undertaken in Romania, the 

USSR and Yugoslavia. Most infections were due to P. malariae but infections due to 

P. vivax and P. falciparum have also been observed. Methods have been developed for 

the prevention of accidental malaria infection subsequent to blood transfusion. 

More research on this problem is now carried out in Romania where transmission through 

mosquitos is also being investigated. 

The relationship of P. malariae infections to the distribution of the syndrome 

of idiopathic splenomegaly in indigenous populations of East Africa is under active 

study. The impact of congenital malaria on the African newborn, particularly with 

regard to low birth -weight of the baby and high perinatal mortality, is being studied 

in Nigeria and Uganda, and the results may provide illuminating information for the 

assessment of the demographic impact of holoendemic malaria on some communities. 

The study of genetic factors in relation to malaria is of increasing interest. 

It seems that the presence of certain haemoglobin types has a protective effect on 

P. falciparum infections. An intensive study in Thailand indicates that higher 



A 18/Р&W2 
page 36 

frequencies of Ib E are found mainly in malarious areas of the country and that the 

protective effect óf this haemoglobin is evident in infants. The same is also true 

with regard to lb S in West Africa. There is no complete agreement on the postu- 

lated protective effect of glucose -6- phosphate dehydrogenase deficiency in malaria. 

The work which is being carried out in Nigeria and Thailand does not so far support 

this contention. The relationship between the frequency of the Ib C gene and 

erythrocyte fragility has been found in Nigeria where the incidence of this factor is 

very high. 

7.2 Parasitology and immunology 

Amonst the many practical needs in malaria eradication, particularly in the 

consolidation phase, is a rapid and reliable method for detecting plasmodia in blood 

films especially when the parasites are scanty. Of the methods investigated, those 

of fluorescent stains and of enrichment of blood slides have given results which are 

not better than those obtained by the routine method of st.ai_ning and examination of 

thick films. A new method of differential centrifugation using an ingenious Swedish 

device suitable for the field is now being tested in Nigeria, the United Kingdom and 

elsewhere. 

In the realm of immunological studies considerable attention has been paid to 

the identification of sporozoite infections. Investigations carried out in Italy 

• have shown that the fluorescent antibody technique is of value though its practical 

application in the field awaits the development of simpler equipment. Studies for 

the development of techniques for the measurement of immunity in malaria are in 

progress in Gambia, Malaysia and in the United Kingdom. The promising technique 

using the tanned formalized red cell haemagglutination test developed in Malaysia is 

still under assessment in a field survey in the Territory of Papua and New Guinea. 

The advantage of the technique is that it uses low antibody concentrations and small 

antigen quantities and therefore presents obvious advantages. 

It is known that oocysts do not develop in mosquitos naturally resistant to 

malaria infection. In order to investigate the possibility that this is due to some 

enzymatic or other biochemical factor, studies on the cytology and cyto- dhёmistry of 

malaria parasites were continued in Switzerland and have led to the discovery of some 

previously unknown morphological structures of the midgut of anophelines and culicines. 
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The practical advantages for chemotherapeutic studies which would result if it 

were possible to obtain cyclical transmission_ of malaria parasites through a vector 

into suitable laboratory animals are well known. Successful attempts to this effect 

have been made recently in the United States of America with P. berghei through 

A. quadrimaculatus and attempts to discover some experimentally promising plasmodia 

of rodents and other small mammals are now being made in Africa, particularly in the 

Congo (Brazzaville). 

The relationship between simian and human malaria and the importance of simian 

malaria in malaria eradication have continued to receive much attention. Studies in 

progress in Brazil, China (Taiwan) and Ceylon tend, however, to confirm that simian 

malaria is not an obstacle to malaria eradication. 

7.3 Entomology 

The success of malaria eradication projects in which residual insecticides (or . 

any other anti- mosquito measures) play a major role depends largely on a good under- 

standing of the identity, biology and behaviour of the vector, and on close evaluation 

of its response to the attack. 

Questions of systematics related to mosquito behaviour have assumed some impor- 

tance during the last two years. It is now known that the A. gambiae complex in 

Africa is composed of at least five forms or sub -species, between which there is a 

sterility barrier. This is important not only for students of the genetics of 

insecticide resistance, but also for the entomologist doing operational work; 

coexisting forms are found to differ in feeding preference and rеsting behaviour, and 

in consequence respond differently to the presence, of an insecticide in the houses. 

Quantitative evaluation of the vector's response is rendered more difficult because 

these forms are not distinguishable at sight. Research projects are now in progress 

in Italy, Rhodesia and the United Kingdom in order to solve the difficulties of 

identification and assess the degrees of genetic isolation between the forms. At the 

same time a chromatographic study of systematic relationships within the A. gambiae 

complex is being made in the United States of America. 
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Two important aspects of the study of malaria vectorial capacity of mosquitoo 

are the incidence and the degree of their contact with man. The degree of contact 

is estimated by identifying the origin of fresh blood-meals collected from females 

in the field. Over the past :.wen years some 78 COO precipitin tests on anopheline 

blood -meals from many countries were carried out by an institute in the United 

Kingdom. The results of this large collaborative study have been analysed and con- 

solidated. It represents a contribution of :scientific and practical value to 

knowledge of the vector status of about 50 species of Anopheles. Nevertheless, 

further research is still needed to improve the techniques of sampling mosquito 

populations for the human blood index, particularly in sprayed areas. 

On the question of estimating the incidence of man- mosquito contact, field 

research (e.g. in Colombia, Malaysia, Nigeria, Rhodesia, Upper Volta) has concentrated 

on comparing the improving alternative methods, such as the direct all -night biting 

catch on human baits, the morning knock -down spray plus outlet trap catch, and the 

overnight bed -trap catch. While each of these methods may be useful in revealing 

the trends and fluctuations in vector biting densities, none is yet satisfactory in 

giving a measure of the average number of bites per inhabitant in unit time. Such 

an index is badly needed for assessing vectorial capacity and the daily malaria 

reproduction rate in sprayed areas and investigations to establish it are in progress 

in Madagascar and Upper Volta. 

Applied and incidental research has been continued (e.g. in Iran, Mаdаgasс�.r, 

Tanzania, Upper Volta) on the means to determine the third constituent of vectorial 

capacity: the mosquito's expectation of infective life. In sprayed areas the 

change in this parameter should provide the most sensitive index of insecticidal 

impact on the malaria reproduction rate. Unfortunately no means of direct observa- 

tion of mosquito longevity in the field have yet been found, and in most operational 

work it has to be computed (not without risk of serious error) from observations on 

the proportion óf parous females. Once again sampling problems arise. Investiga- 

tions are'-continuing on this subject in Tanzania and in the United Arab Republic. 

The work in Upper Volta and elsewhere indicates that biting (or freshly fed) females, 

collected through the night, may provide the most representative index for estimating 
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the probability of survival of the potentially infected female through a known 

period. It is emphasized that the epidemiological value of this type of observation 

in a sprayed area depends very much onthe adequacy of the comparable observations 

made before the attack. 

Resistance of malaria vectors to residual insecticides has stimulated much 

research work on this phenomenon. The over -all geographical pattern of resistance 

suggests that agricultural use of DDT, ICI and dieldrin has often been a more potent 

agent than the spraying of houses in exerting selection pressure on malaria vectors. 

Double resistance to the dieldrin and DDT groups of insecticides has been found in 

populations of seven vector species (see chapter 5.3). Material from several of 

these species has been colonized and studied in the United Kingdom, and they have 

been found to include homozygous and heterozygous individuals for each type of 

resistance, and other individuals possessing the factors for both:types, which are 

carried on separate genes. 

The early recognition of physiological resistance became possible with the 

development by the Organization offstandard. methods for testing insecticide 

susceptibility. Tests with the kits supplied By WHO have -been carried out on a 

world -wide basis in recent years, and continue to эΡlay.á'vital part in telling us 

how far resistance has developed (or has receded) in vector populations subject to 

malaria eradication attack. . 

Some residual insecticides, and DUL in particular, have the property of 

irritating mosquitos in contact with them, and sometimes that of deterring mosquitos 

from entering the sprayed structures. Under certain. conditions the mosquitos may 

remain long enough to pick up a lethal dose.:_q _insecticide; but under other 

conditions they may be irritated before acquiring a lethal dose, and so escape 

unharmed. Research.: on the problem of'irri.tability has been carried out in Israel, 

Nigeria, Rhodesia, the Territory of Papua and'New Guinea, Upper Volta and elsewhere, 

using a standard WHO method for testing this type of response. 

For evaluating the promise and performance of residual insecticides the combined 

effects of the mosquitos physiological and behavioural responses are more relevant 

than the measurement'of any one response. in the field, estimates of room -kill are 
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made by means of baited trap-huts, the design and operation of which continue to, 

forma :subject of experimental work in many countries. But the results of those 

observations may be diversely interpreted owing to the many uncontrolled variable 

factors operating, and a need is felt for a standard test method which will 

simulate in the laboratory some of the conditions encountered by the "free" vector 

in a sprayed house. A test method of this kind, which has been under development 

in the United States of America and El Salvador for the past two years, is now 

being further developed by laboratories in other regions, prior to adoption as a 

standard test method. 

7.k Chemotherapy,. 

Most antimalarial drugs at present in general use have resulted from the 

intensive investigations carried out more than a quarter of a century ago. Only a 

few of the active compounds gained lasting importance: these were amodiaquine, 

chloroquine, primaquine, .proguanil and pyrimethamine; at the present time these 

are still the best antims,larials available. No single drug is at present known 

which acts with equal effectiveness upon all species and all developmental stages 

of malaria parasites. Màreover, all existing drugs have a relatively short action. 

Work on antimalarial compounds has been carried out for some time not only in 

large pharmaceutical laboratories but also by individual scientists, and several 

investigations carried out by independent research workers are of particular interest 

and promise. Work on two compounds provisionally designated RC -12 and . В-505 has 

been carried out in West. Germany. Preliminary tests carried out with RC -12 (a pyro- 

catechol derivative) in India on - -.P. cynomolgi infections in monkeys and on man in 

Romania and in the United States of America were encouraging. Promising results 

were obtained in limited trials with В -505 .(:a substituted 6- aminoquinoline derivative) 

on P. cynomolgi infections in monkeys in India, but the relative toxiéity of this 

compound precludes at this 'time any attempt of clinical studies on man.. 'A rela- 

tively new group of compounds, substituted phenylamine ureas and guanyl derivatives, 

has been prepared in Poland and has shown some promise. Further assessment of the 

activity of .this series is being carried out in the United Kingdom. 
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It has been known for a number of years that various sulfonamides and sulfones 

have antimalarial activity. Investigations carried out in India have shown that 

diamino- diphenyl sulfone (DDS) has a considerable schizontocidal activity in 

P. knowlesi and particularly in P. cynomolgi infections. Further work showed that 

the addition of a small dose of pyrimethamine`to DDS had a potentiation effect. 

A research project on the mechanism and dynamics of induced resistance of rodents 

and simian malaria parasites to drugs is showing satisfactory progress in India. 

In order to assess the technical and operational problems related to the distri- 

bution of medicated sale (Pinotti's method), a field trial of this method using '. - 

chloroquine was set up in Tanzania to cover a reasonably` isolated population of 3000. 

After six months' distribution of the medicated salt, the parasite rate showed a 

striking decrease in older children and in adults; however, in infants and children 

up to two years, the decrease in parasite rate was very slow. The results obtained 

from this trial show that medicated salt can be used in hyperendemic areas but the 

choice of area and careful planning and execution are of primary importance. 

Another trial using medicated salt for workers and their families on planta- 

tions in Uganda indicated the beneficial effect of this method through the decrease 

of sickness and absenteeism attributed to malaria. 

Experience has shown that in highly endemic areas drug administration alone 

cannot be expected to interrupt transmission unless it is continuous and unless total 

coverage of the population is ensured. This conclusion underlines the need for, new 

long- lasting antimalarials. The antimalarial action of a long- acting injectable 

cycloguanil (CI 501), di- hydrotriazine pamoate, developed in a pharmaceutical 

laboratory in the United States of America, is at present under investigation in 

large -scale field trials in Tanzania and in the Territory of Papua and New Guinea, 

and in both places, results so far are encouraging. However, di- hydrotriazine is 

a derivative of proguanil, and plasmodia strains resistant to antifolic drugs do not 

respond to the cycloguanil compound. 
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8. INSEOTIСIDЕ FIELD TRIAD 

The programme established, by the Organization for the research and evaluation 

of new promising insecticides as alternatives to the chlorinated hydrocarbon insecti- 

cides has sanctioned the use for large -scale assessment of the following compounds: 

malathion (OMS -1), dichlorvos (OMS -14), 0,0- dimethyl 0 -4 -nitro m -totyl phosphorothioate 

(ом -43) and 2- isopropoxylphenyl- N- metylcarbamate (оМS -33). The last, a carbamate, 

was approved for field testing by the directors of laboratories collaborating in the 

insecticide scheme at their meeting in Feburary 1965. 

Malathion has been evaluated as a residual insecticide in Uganda, in an area of 

approximately 500 km 
2 

with a population of around 25 000 people. Although the final 

evaluation has not yet been completed, it is evident that the numbers of vector 

mosquitos were decreased to almost zero in the central index area and that the general 

parasite rate in humans was reduced to a small fraction of the previous rates.. This 

was accomplished in spite of the influx of large numbers of heavily, infected persons 

(refugees from neighbouring areas, seasonal labourers, etc,) and the presence of a high 

proportion of mud wall houses in which sorption of the insecticide is generally rapid. 

This insecticide has been used in smaller -scale projects in El Salvador (in an area of 

approximately 10 000 population) and malaria transmission has not been interrupted, 

due partly to the small size of the areas. In Honduras, an area where A. albimanus 

is resistant to chlorinated insecticides, approximately 20 000 houses with a 100 000 

population have been treated since July 1963 with malathion. From the epidemiological 

information thus far available it appears that malaria transmission may have been 

interrupted. 

Malathion is considered ready for use in malaria eradication programmes in areas 

where residual insecticides can be expected to interrupt transmission and could, 

therefore, be used where the chlorinated hydrocarbons are no longer effective. 

However, in areas where there is a significant amount of wall surface constructed with 

mud, a trial should be carried out to determine the duration' of effectiveness of this 

insecticide. 

Dichlorvos is a fumigant insecticide which exerts a vapour effect by constant 

release from an appropriate dispenser. Two formulations of the product have been 

assessed in Northern Nigeria using both a solid and a liquid type of dispenser. The 

trial was terminated after one year on the evidence that malaria transmission could 
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not be interrupted unless, possibly, by application of a great number of dispensers, 

with consequent operational complications and at an excessive.. coat. The results of 

the trial have permitted the elucidation of operational and technical requirements, 

underlining in particular the practical importance of ventilation and also, to a 

large extent, of temperature; the majority of houses in Northern Nigeria were found 

to have a high ventilation. As the product is effective against insects at given 

concentrations of vapour, it is essential that such concentrations are maintained 

throughout the period during which dispensers are applied. It follows that the type 

of house has a definite bearing on the effectiveness of the product and thus the 

selection of the area must be made taking this fact into consideration. From the 

methodological standpoint, and from their practical implications, the results of the 

trial. in Northern Nigeria are important. 

In a trial in Haiti, dichlorvos did not completely interrupt transmission. 

Further trials of this insecticide are being carried out in Pakistan and are planned 

for Iran. .. 

oIs -43 is another organo -phosphorus insecticide now being evaluated in the 

Kankiya area of Northern Nigeria. The project started in June 1964 and it is too 

early to draw conclusions. However, at this stage the toxicological observations, 

including determination of blood cholinesterase, have, shown that, provided adequate 

protective precautions are taken, its 'application in the field does not harm either 

the operators or the population.. This confirms results obtained previously in the 

laboratory and in village trials. 

Negotiations are presently under way to establish a WHO trial of 01S -33. 

9. TRAINING OF NATIONAL MALARIA ERADICATION sТА1 

The training of personnel in malaria eradication activities, which is the key 

to effective implementation of malaria eradication programmes, has continued to 

receive emphasis. During 1964, assistance has been given locally in many countries 

in the training of junior and intermediate level national personnel; while the inter- 

national malaria eradication training centres are available for senior and selected 

intermediate level staff. 
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These international malaria eradication training centres in Nigeria, the 

Philippines and Togo continue to play an important role.. The total WHO advisory 

staff assigned to these centres numbers 16, including the director -malariologists 

and officers specialized in epidemiology, parasitology, entomology, engineering, 

sanitation, laboratory techniques and administration. To this group of full -time 

staff should be added visiting lecturers specialized in a variety of subjects, such 

as public health, health education and public relations, biostatistics, meteorology, 

etc. 

While the international malaria eradication training centres have fulfilled a 

real need, it must be stated that the number of trainees coming forward does not 

seem to be adequate to meet the requirements of the national health services. 

Particular reference is here made to the professional group and the question has 

arisen as to whether the training centres should offer courses for sub -professional 

national staff who may need to be used to а greater extent in countries where the 

number of medical officers falls far short of the total needs. 

A brief summary of the work of the international training centres is given 

below. 

Lagos, Nigeria. This WHO centre, organized with the collaboration of the 

Government of Nigeria, has been running for two years and gives senior, junior and 

specialized courses. .Field training is carried out at Birnin Kebbi, some 960 km 

from Lagos, where well -developed antimalaria activities are in operation in the 

training and demonstration area of the pre- ei•ad; oa t i on рi_ о i ё ппы(. ; n N∎ ,,. i.эΡ r, ri f 

Lomé, Togo. This WHO centre, organized with the collaboration of the 

Government of the Republic of Togo, opened in February 1964 with a junior course 

followed later by a senior course for national staff. Field training is given 

some 50 km from Lomé in the training and demonstration area of the pre -eradication 

programme. 

Manila, Philippines. This centre has been organized as a collaborative 

activity by the Government of the Republic of the Philippines, the United States 

Agency for International Development and the Organization. The WHO Director of 

the centre was appointed on 1 May 1964. The first senior course for national staff 

was followed by field training and a three -week visit to the Indian malaria eradica- 

tion programme. 
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Maracay., Venezuela. Coures have been held at the School of Malaria and 

Environmental Sanitation Centre since 1944 The .School has a large and experienced 

teaching staff. . 

Sáo Paulo, Brazil. Courses are given in close co- operation with the Department 

of Parasitology at the School of Public Health and Hygiene, University of Sáo Paulo, 

and field practice is provided at a centre j00 km from Sao Paulo. 
. 

Both these centres enjoy the assistance o' Pan American Health Organization. 

Table 3 gives the number of courses held in 1964 and the number of national_ • trainees from some 50 countries who have attended such courses at the above centres. 
'TABTR з. COURSES AT TRAINING CENTRES ATTENDED BY STAFF 

OF NATIONAL MALARIA SERVICES IN 1964 

Training 
centre 

Type of course 
Number. . 

of courses 
Language of 

instruction 
Number 
attending 

Total 

* 
Lagos Senior 1 English 12 

Junior 1 English 17 

Y 
Lomé Senior 1 French 12 

Junior 1 French 19 

Mana Senior 1 English 28 

Advanced 
epidemiology 1 English 22 

Parasitology 1 English 23 

Junior 1 English 27 

Maracay Senior 1 Spanish 32 

8áo Paulo Senior 1 Portuguese 11 203 trainees 

WHO staff and trainees also received instruction at these centres. 
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In the early part of 196+ a consultant was appointed to visit training centres 

and to analyse the curricula of the courses for the training of professional 

personnel. Th.esé curricula are now under review to ensure adequate attention to 

the requirements of pre - eradication programmes Ес well as to the epidemiological 

• proems which arise particularly during the later stages of malaria eradication 

.programmes. 

Another form of•tain_ing which is of great importance is that of practical 

in- service training in well- organ_zеd malaria eradication programmes. Steps are 

being taken to arrange such training with the malaria eradication programme in India, 

which is now approaching its logical and satisfactory termination, so that the last 

two or three years of active operations in the consolidation phase in this programme 

may be utilized for the training of younger and less experienced malariologists who 

would ben:fit from this type of experience. 

Fellowships for training in malaria eradication were awarded by the Organiza- 

tion to 199 national technical staff from 57 countries of which 194 were under MESA 

funds, two under WHO regular and three under ЕY1'А. 

During 1964, the national training centres in Ethiopia, India, Indonesia, Iran, 

Pakistan and Sudan continued to receive the support of the Organization in terms of 

advisory services, equipment, supplies, etc. A member of the technical staff of the 

Division of Malaria Eradication lectured at the malaria eradication course for 

professional_ personnel at the Prince Leopold Institute of Tropical Medicine, Antwerp, 

Belgium. 

In Iran, the Institute of Parasitology, Tropical Medicine and Hygiene (formerly 

the Institute of Parasitology and Malariology), which has provided a large majority 

of the higher echelons of personnel now employed by the Malaria Eradication Organiza- 

tion, is continuing to fulfil this function, 

- During 1964, in. Dacca, Ecst Pakistan, a total of 11 courses was given to 256 

trainees representing 15 senior and 85 junior personnel, 116 microscopists and 15 

senior microscopists, 9 health educators and 16 entomological technicians, whilst in 

Lahore, West Pakistan, eight courses were conducted for a total of 207 successful 

trainees including 4+6 senior and 92 junior personnel, 1+9 microscopists and 20 health 

educators.. Since training started in 1961, a total of 25 different courses has been 

given in East Pakistan to 524 successful candidates, and in West Pakistan, 31 different 

courses to 761 successful candidates. 
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In the training centre of Nazareth, Ethiopia, two courses for technicians were 

completed during 1964 with 6) successful trainees and a third specialized training 

course started in 1963 but completed in 1964,ended with 26 successful trainees. 

The training centre at Sennar, "Sudan; held its first course for 15 sanitary 

overseers. 

The training centre in Delhi, the National Institute of Communicable Diseases, 

previously known as the Malaria Institute, has been carrying out training in malario- 

logy for over 50 years, The centre gives courses for medical officers and for 

others with at least some years of post - graduate experience. There are also 

facilities for refresher courses аid specialized orientation courses.. Amongst 

others, a course in epidemiology was conducted for the benefit of senior national 

malariologists in charge of epidemiology and evaluation. Training for other cate- 

gories of staff is also available at the centre, 354 laboratory technicians being 

trained during the year. In addition to this central activity, training facilities 

are also available at the offices of the regional co- ordinating organizations as 

well as at State leve], and, for example,. 50 malaria inspectors had a special orien- 

tation course in Assam. 

The Indonesian centre at Tjiloto continued its training activities with 

emphasis being placed on epidemiology. During the year, of the 27 doctors trained, 

10 were assigned to the malaria programme. In addition, 62 other personnel 

received instruction. In the provinces, 6 zone chiefs, 13 malaria technicians, 19 

sector chiefs, 7 sanitarians, 76 deputy sector chiefs,,2600 surveillance agents, 

514 supervisors and 163 microscopists followed courses, 

In addition to 'Cne above centres, training has continued in many other 

countries with the assistance of the WHO country advisory staff.. As.for example, 

in Afghanistan, 151 junior inspectors, entomological assistants, microscopists and 

supervisors attended courses; in Nepal, instruction was given to almost 6000 men 

on spraying operations, and some 337 people received training in geographical 

reconnaissance and surveillance measures; and in Thailand, in- service training or 

refresher courses were given to malariologists, senior microscopists, zone and 

sector chiefs. Forty-six health trainees graduated from a one -year course for 
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sector chiefs and a group of 1500 volunteers (house visitors), was given a malaria 

orientation course. During the months of Мarch/April some 4000 spraymen and 

temporary squad chiefs were also trained. A lecture on programme planning for 

health education was given to 28 MPH students in the School of Fublie Health, Вangkok.. 

In Mexico, courses were given to 192 doctors, engineers, sector chiefs, assistant 

epidemiologists and instructors. 

In connexion with pre -eradication programmes, it is essential that many general 

public health personnel be trained in malaria eradication and case -detection techniques. 

In Algeria and Morocco, the whole staff of the public health services is being trained 

prior to the implementation of malaria eradication. The Organization is actively 

assisting in this undertaking by courses and seminars and by providing fellowships. 

In» Korea, over 120 public health workers were trained in those aspects of malaria eradi- 

cation which they will be required to carry out when the programme begins, and nearly 

3000 voluntary collaborators received instruction. 

Training of public health workers for their role in the maintenance phase is 

under 'way' or planned for in several countries. Such training is being carried out 

in Turkey with the assistance of the Organization. Associated with the integration 

of malaria activities into the public health services of India, orientation seminars 

were arranged for about 70 district medical officers from areas which entered the 

maintenance phase in 1964. Also in preparation for the maintenance phase in India 

and elsewhere, malaria eradication personnel are scheduled for refresher training in 

basic health services in order to facilitate their integration into the health services. 

A number of senior national personnel who have been working in malaria has been 

able to visit other country eradication programmes under the Exchange if Scientific 

Workers Scheme. Such visits not only benefit the travellers, who see how situations 

and problems are met in other programmes, but also benefit the staff of the visited 

countries through the exchange of ideas. Under the Scheme, 22 senior professional 

staff from 17 countries were granted awards in 1964. 
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10o WHO ТЕС IСAL ADVIBORY SER.VICFS 

Advisory s.rvices have continued at country and inter-country level to be given 

by the regular technical staff of the Organization and by short -term consultants. 

An indication of the number of established posts for WHO staff working in the 

malaria eradication programme is given in Table 4, from which it may be seen that 

these have increased considerably since D >ce:lber 1958. Every endeavour continues to 

be made to recruit suitable candidates ¡.„nd, depending on experience, some are given 

additional training at one of the ; nternationa.l malaria eradication training centres 

and receive i t,een: ivy in- service training prior to field assignment., The advisory 

staff at the regional e.nd headquarters level consists of 46 established posts in the 

professional grade. 

To broaden the experience of it: advisory staffs the Organization arranges for 

a certain number to undertake carefully designed study tours Thirty -seven such tours 

were arranged for staff serving in five regions.. In addition, the opportunity has 

also been provided to WI-IC advisory staff from different regions to participate in assess- 

ments of the national malaria eradication programmes in different countries. 

TАВТр К . СОмРА1 AТ.EVE FIGURES FOR WHO PRO ЕСТ ADVISORY STAr'b 
1958 and 1964 (IцCLUDING PARO) 

Cat•e.ory December 198 December 1964 

r4edical officers 'Т4 109 

Epidemiologists 2 11 

Parasitologists 2 

Public health advisers 12 

Lвgïneers 19 38 

Entomologists 31 52 

8an.i'.,a.rjans 68 104 

Те chnie iiл.nti+ 31 37 

Admir.istra.tive officers 14 

Others" 18 14 
J 

Total 24'; 393 

Statistici ans, health educators, administrative 

assistants, etc. 
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(i) With malaria eradication programmes or conducting advanced antimalaria 

activities: 

Cape Verde Islands. The Government has reported that malaria has been eradicated • from two islands and some islands are undertaking attack operations. 
Mauritius. With the progress of the malaria eradication programme as revealed 

through continuous epidemiological evaluation, the number of people living in the 

area under direct insecticide protection has further decreased by the end of 1964 

from 155 000 to 89,000. It is expected that this area, which is in the Black River 
w 

District, will enter the consolidation phase by 1966. The number of those living 

in the consolidation zone at the end of 1964 was 363 000 and those in the maintenance 

zone 301 000. 

The malaria activities, formerly the responsibility of the Vector Borne Diseases 

Division, have been decentralized since July 1964, and integrated with the general 

public health services. These divide the island into three zones, each under the • direction of a medical officer of health, with a principal medical officer at the 
central level co- ordinating their work. 

Surveillance activities commenced in April 1960. Up to the end of 1964, a 

total of 2333 malaria cases were detected: 1135 cases during the period April - 

December 1960; 955 during 1961; 226 during 1962; 30 during 1963 and 17 in 1964. 

In 1963 there were 17 indigenous cases, all of which occurred during the transmission 

season in three neighbouring small villages on the west coast of the island. In 

1964 only two indigenous cases of P. falciparum were detected. These originated in 

the same locality still in the attack phase, where the indigenous cases occurred in 

1963. The other malaria cases in 1964 were cla'sified as follows: seven induced; 

five imported from abroad; three cryptic. It is of interest to note that a single 

blood donor was shown to be the source of infection of three of the seven induced 

cases. 
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To draw attention to the dangers of reimportation of malaria, the Government is 

proposing to distribute warning noticesto passengers at.po-ints of entry to the country. 

South Africa. It has been reported that the area under attack phase in Natal and 

Zululand now only covers a population of 50 000, the remaining originally malarious 

areas of the country being in the consolidation or maintenance phases. 

Swaziland. Recent reports have not been received from the Government but previous 

information indicated that all the malarious areas of the country were in consolidation 

or maintenance. 

Tanzania. The malaria eradication programme in the islands of Pemba and Zanzibar 

continued in the attack phase. 

As a result of the recent development of the new plan of action, spraying rounds 

will be shortened, and in addition, spraymen in each island will work as flying squads, 

responsible for spraying all missed and new or disturbed structures. 

The 1964 yearly average parasite rates (4.8 per cent. and 0.7 per cent. for 

Zanzibar and Pemba respectively) indicate a certain degree of progress compared with 

the previous year. There is clear indication of some transmission taking place with 

peaks in February and June for Zanzibar-and only in FebrLiarуfor Pemba. 

Arrangements are designed to ensure close integration of the malaria eradication 

programme with the general public health service at the periphery, where 40 medical 

aides already perform combined duties in curative and preventive medicine. However, 

in Northern Zanzibar, where 60 per cent. of the population lives in the rice growing 

area, the number of dispensaries is not adequate. In the north of Pemba patients have 

to walk great distances to reach dispensaries. Despite these deficiencies, the 

dispensers in their stationary posts have been contributing well to passive case - 

detection activities. 

(ii) With pre -eradication programmes in operation or planned:.. 

Cameroon. In the pre- eradication programme detailed studies of the existing basic 

health service facilities are continuing. The results of these have revealed the 

general picture in the southern forest areas of the country, but the over -all assessment 

of the situation in the whole country has yet to be formulated. . 



A18 /P&B /2 
Appendix 

page 3 

The antimalaria activities have continued in the form of training of laboratory 

technicians of dispensaries in the area of the former Yаoundé pilot project, of 

distribution of antimalaria drugs and examination at the central malaria laboratory 

of blood films of the patients who have received presumptive treatment, and of 

insecticide spraying in those localities of the former pilot project where outbreaks of 

malaria have occurred. The project has also participated in the malariometric survey 

of the schoolchildren in Northern Cameroon who were provided with malaria chemoprophylaxis 

using chloroquine under bilateral aid from the French Government. This malariometric 

survey will be repeated in 1965 in order to ascertain the benefit deriving from this 

measure. Collection of epidemiological base line data in indicator districts will 

continue. 

The project activities have been, and still are, continuously hampered by government 

financial difficulties. Plans have been made for â demonstration area in the two 

circumscriptions of Nyong Senaga and Nyong Kili. This area will serve for combined 

basic health service and antimalaria operations. 

Congo (Brazzaville). Budgetary provision by the Organization for assistance with a 

pre -eradication programme was available in 1964 but implementation was deferred. 

Congo (Democratic Republic of). The Organization provides a team of four staff members, 

who have carried out surveys of the malaria situation and the health facilities • available in the country. 
Dahomey. The first draft addendum for the basic health service development to the 

plan of operations for a pre -eradication programme has been submitted, but it is 

anticipated that progress in the project will be slow. 

Gabon. Discussions have taken place with the Government regarding the implementation 

of a pre -eradication programme towards the end of 1965. 

Ghana. The pre -eradication programme was started in January 1963. The malariologist 

chief of the National Malaria Service reports directly to the Regional Service Division 

and to the International Relations Division of the Ministry of Health. The Service is 

composed of six sections dealing with epidemiology, health education, field operations, 

transport, training and administration. 
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Training facilities at the headquarters at Ho are adequate, but recruitment of 

personnel for in- service training has been discontinued in view of some amendments to 

the "scheme of service" which are not yet finalized, and the unlikelihood of utilizing 

the personnel in the near future. Efforts have been concentrated on serial epidemio- 

logical observations of indicator districts in the prospective pilot, project area, as 

well as in the basin of the Volta Dam Project where the formation of the new lake is 

likely to affect the malaria ecology of the area. Chemoprophylaxis trials on state 

farm employees and schoolchildren and presumptive malaria treatment of fever cases 

through voluntary collaborators are scheduled for the next year. 

Guinea. The Government has indicated its interest in implementing a pre -eradication 

programme which is planned to start in 1965. . 

Liberia.. The Government has recently indicated that progress in the pre -eradication 

programme will be retarded until 1966. The collection of data and drafting of a plan 

for the development of basic health services is still under way. 

An apparent non -response of malaria infections to standard dosages of chloróquine has 

been reported.and investigations of the possibility of a P. falciparum resistant„ strain 

in the Kpain.аrea are being carried out. 

Madagascar. Discussions have been held with the Government but no agreement has yet 

been reached regarding the implementation of a pre -eradication programme. 

Mauritania. Work of the pre -eradication programme has continued'with malariometric 

surveys, distribution of antimalarial drugs and planning the development of basic health 

services. A reorientation course for health workers attached to rural dispensaries is 

scheduled at Kaedi for early 1965. It is however anticipated that progress in this 

programme will be slow. 

Nigeria. In the pre -eradication programme in the Northern Region, the plan of 

development of basic health services has been accepted in principle at ministry of 

health level. The time schedule for this development extends over 12 years, but firm 

plans for operational regionalization are yet to be adopted. 
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In the demonstration and training area, as a result of the extension of the Birnin 

Kebbi Mass Malaria Control Campaign and a readjustment of the timing of the spraying 

rounds, it appears that interruption of transmission in the settled community has 

probably been achieved. The established pattern of semi -nomadism in the Fulani tribes, 

overlapping with the population of the demonstration area still causes a problem of 

continued malaria transmission. Remedial measures have been planned by making use of 

special spraying squads which ensure the coverage of Fulani camps. 

In the Eastern Region surveys of the health facilities and malariometric surveys • have continued. The plan of operations for the pre- eradication programme in the 

Western Region was signed by the Government in September 1964 and a WHO team is being 

assigned. 

An Insecticide Field Research Project is being carried out in Kankiya, Northern 

Nigeria (see Chapter 8). 

The international Malaria Eradication Centre at Lagos conducted two senior and 

one junior course during 1964 with a total of 37 participants (see Chapter 9). 

Mozambique. Тhe activities are concentrated in the demonstration area of the pre - 

eradication programme located in the most southerly part of the country where spraying 

operations have been in progress since 1961. Geographical reconnaissance of adjacent 

areas has been completed, and this is being extended to the suburban part of Lourenço 

Marques.. Collection of epidemiological base line data has continued in various 

localities with a view to carrying out serial parasite surveys and to establishing a 

mass drug administration trial. 

Reunion. A plan of operation for a pre-eradication survey in the island was finalized 

and submitted to the Government at the end of 1964. 

Senegal. Following discussions with the Government a draft plan of operations for a 

pre -eradication programme was submitted in February 1963 but has thus far not been 

signed. 

Southern Rhodesia. The plan of operations for a pre -eradication programme was 

signed in October 1964 and the programme will be brought into operation in 1965. 
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Spanish Guinea._ A plan of operations for a pre -eradication programme was submitted 

to the Government in April 1964 after discussions but has not thus far been signed. 

Togo. The pre- eradication programme is at an advanced stage. Courses for 

reorientation of medical and paramedical personnel have been attended by nationals 

and expatriates employed by the Government, and in the demonstration area in the south 

spraying activities will start in 1965. 

The plan for the development of health services at the peripheral level includes 

the construction of 51 new health posts over a period of seven years, the repairs of 

the existing structures, their constant maintenance and the establishment of health 

centres, at the rate of one per five health posts. Training of all personnel will 

include yearly seminars for the benefit of doctors, reorientation courses for "agents 

techniques" and midwives, periodical retraining and reorientation for nurses and 

auxiliaries. Special courses on laboratory techniques for malaria have started since 

early 1964 for laboratory technicians assigned to hospitals. A first training course 

for visiting dressers took place between September and December 1964. In October 1964 

a presidential decree made provision for all local government authorities to allocate 

six per cent. of their budget to the development of the basic health services. 

The National Malaria Service is directly under the responsibility of the 

Director of Public Health and enjoys, therefore, a certain administrative, financial 

and operational autonomy. A senior malariologist is the chief of the service, and 

there are four sections respectively in charge of administration, epidemiology, field 

operations and evaluation. During 1964 geographical reconnaissance and collection of 

base line data has been completed in the demonstration zone. The plan of action makes 

provision for two six -monthly spraying cycles with spraying rounds of three-and-a-half 

months. The existing staff is considered sufficient for the activities of the project, 

which are being carried out in the demonstration zone. 

Sufficient quantities of antimalaria drugs have been made available in all 

districts and diagnostic facilities for malaria are being improved. To this end, two 

or three peripheral health service laboratory technicians at a time are assigned for 

two months training at the central malaria laboratory. 
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During 1964, two senior and one junior courses were conducted at the 

international Malaria Eradication Training Centre at Lomé with a total of 40 

participants (see Chapter 9). 

Uganda. The pre- eradication programme in Uganda started in November 1962 and 

followed on the pilot project at Kigezi. At the end of 1963 its headquarters were 

moved to Jinga and throughout 1964 the project has conducted malariometric and 

entomological surveys in various parts of the country. 

An Insecticides Field Research Project operating from Masaka continued the trial 

of the residual insecticide, malathion (see Chapter 8). 

Zambia. The Government has indicated that it would be willing to undertake a pre - 

eradication programme and it is hoped to supplement this in 1965. 

(iii) Governments have not yet indicated their interest in developing antimalar a- 

projects in the following: 

Angola Malawi 

Bechuanaland Mali 

Burundi Niger 

Central African Republic Portuguese Guinea 

Chad Rwanda 

Comoro Islands Sáo Tomé and Principe 

Gambia South -West Africa 

Ivory Coast Upper Volta 

Kenya 

2. REGION OF THE AMERICAS 

Argentina. Although 60 per cent. of the population of the originally malarious areas 

of the country are in the maintenance and consolidation phases, chronic •underfinancing 

has prevented this programme from bringing the remaining unprotected areas in Chaco and 

Formosa under attack, and these areas continue to cause outbreaks in other parts of the 

country. Provided adequate financial provision were made, eradication of malaria 

throughout the country should present no problems. 
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Bolivia. The National Malaria Fradication Service underwent a cut of 33 per cent. in 

its budget, from 1 January 1964. Personnel was cut far below the necessary operational 

level and the rep rcussion_s on the programme will be felt for some years to come. 

A breakdown of surveillance activities occasioned by the cutting -off of funds, 

allowed outbreahs•of malaria to reach alarming proportions, with over 600 cases in 

one focus. In 1964, over 3300 cases of malaria were reported in the attack phase 

areas with a population of 212 000. In the remaining 85 per cent. of the originally 

malarious areas of the country which are in consolidation only 139 cases were reported, 

more than half of them imported from the attack phase areas. This crisis has been 

overcome for the time being, and the programme is now operating on a nearly adequate 

level, but the eradication of malaria from the country has certainly been delayed. 

Brazil. Both administrative and economic problems continue to obstruct the campaign 

in Brazil. An evaluation of the programme was carried out in late 1964 by a team 

from PAID /WHO and USATT) and a loan has been negotiated to cover costs of imported 

supplies and equipment for the next two years. 

In the State of Sáo Paulo the operations are proceeding well and it is expected 

that the consolidation phase will be completed in 1967. In other parts of Brazil, 

following the reappraisal of the programme in 1963, large areas have reverted from the 

maintenance and consolidation phases to the attack phase as inadequate surveillance 

has made it impossible to ascertain accurately the true status of many regions with 

respect to malaria transmission and prevalence. Complete coverage of the malarious 

areas of the country may not be obtained until 1967. 

The Faculty of Hygiene and Public Health of the University of Sáo Paulo, Brazil, 

conducted the IX Malaria Eradication Course and the XI Course in Medical Entomology 

(with emphasis on malaria). 

British Guiana. Transmission has been interrupted in areas inhabited by 93 per cent. 

of the population originally at risk; only two imported cases being reported from these 

areas in 1964. The remaining population in the interior areas are covered by a 

medicated salt programme which continues to have excellent results., one relapse case 
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being reported in 1964. However, the Rupunni area continues to produce cases 

(222 in 1964), and here spraying has been resumed after chloroquine tolerant strains 

of P. falciparum were reported. There is now evidence that some strains of Plas- 

modium are resistant to pyrimethamine as well as tolerant to chloroquine and quinine 

is being used to treat cases infected with these strains. 

British Honduras. The whole country is in the consolidation phase. During 1964, 

one outbreak was reported on the Mexican border which became a focus of 35 cases 

because of tardiness in control measures. This may delay entry into maintenance 

which was scheduled for 1965. 

Colombia. Administration was greatly improved during 1964, and prospects of success 

are generally good except for areas of political instability. Nearly two - thirds of 

the population of the originally malarious areas (9.6 million) are in consolidation 

areas and a further 1.2 million people are being placed in this phase. Outdoor 

transmission causes difficulties in some regions. The areas with chloroquine - 

resistant plasmodia are very limited. 

Costa Rica. The programme is well administered but is retarded by the general 

financial difficulties experienced by the Government. 

A programme of mass drug treatment in eight areas of persistent transmission 

was begun in 1962 and 1963 with РАНО financial support. In five areas treatment 

was stopped at the beginning of 1964, funds having been exhausted. The results were 

good, though incomplete. No cases had been found in the preceding three months in 

the other three areas at the time the programme was terminated in September 1964. 

Cuba. The operations in this programme are proceeding according to plan. It is 

expected that the whole malarious area of the country will be in the consolidation 

phase by 1967. 

Dominica. The consolidation phase is progressing very well, with excellent sur- 

veillance operations. No cases have been found since December 1961 and an assessment 

of the programme with a view to certification of eradication is planned for 1965. 
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Dominican Republic. The whole country is in the attack phase and is expected to 

enter consolidation in 1966. Surveillance activities have been intensified and 

a progressive reduction of cases of malaria have been recorded in each of the last 

three years. A report of resistance of A. albimanus to DDT was received in 

March 1964. 

Ecuador. Little obvious progress was made in 1964 but the financial difficulties 

were alleviated in November 1964 by the signing of an agreement between the Govern - 

ment of Ecuador and the United States of America covering financing for 1965. Two 

co- directors of the programme were nominated and the programme'wa.s given adminis- 

trative and technical autonomy. 

Special epidemiological studies are being carried out in the northern high- 

positivity areas including detailed surveys of the population, entomological studies 

and intercyclical spraying of new houses. Entomological investigations have also 

discovered the presence of some species of the sub -genus Kerteszia in the eastern 

region of Ecuador. 

El Salvador. Due to double resistance of the vector A. albimanus, spraying was 

suspended in areas with a population of 1.2 million and transmission rose to over 

14 per cent, by September 1964 in those areas in the lowlands not covered by mass 

drug treatment. The drug programme was expanded but financial conditions did not 

permit its expansion to all the area requiring this measure. 

The first drug programme which was started in 1963 covering 57 000 persons 

has been very successful. A second programme covering 60 000 persons begun in 

February 1964 with less adequate financing, inadequate supervision and unsatisfactory 

preliminary health education, has been less successful. A large influx of cases 

from untreated areas nearby has adversely affected the second programme, and it is 

evidence that simultaneous attack on all transmission areas must be made. 

French Guiana. The majority of the country is in the attack phase but transmission 

continues in the interior, mostly in border areas, 45 cases being reported up to 

November 1964. Equipment and drugs were furnished by the Organization during the 

year and the services of a sanitarian have been offered. 
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Grenada and Carriacou. No cases of malaria were reported from these islands during 

1964. Certification of eradication was registered in 1962. 

Guatemala. Incidence rose both in the problem areas and in consolidation areas; 

some of the latter areas have been returned to the attack phase. 

A pilot operation drug programme covered 38 000 persons during 1964; though 

plans had been made to treat 350 000 people, this could not be done because of lack 

of funds, but it is scheduled in 1965 to cover this population with mass drug admini- 

stration using chloroquine -primaquine tablets. 

Haiti. An evaluation of the status of the programme made in July 1964 indicated 

that transmission is persisting in some parts of Haiti despite thorough DDT spraying 

on the standard semi - annual cycle. Quarterly cycles of DDT at 1 g/m2 have been 

instituted in areas of persistent transmission. In order to release personnel to 

carry out these extra cycles spraying has been discontinued in areas with a population 

of two million where transmission appears to have been interrupted. 

Entomological studies have shown a considerable degree of outdoor biting, and 

these studies are being pursued to provide more information on the habits of the 

vector. An initial evaluation of the trial using the fumigant insecticide dichlorvos 

which was carried out during 1963 and 1964 has indicated that dichlorvos was no more 

successful than DDT in the conditions of the test. 

A pilot drug programme was started in October 1964 in a population of 50 000 

using combined chloroquine -pyrimethamine tablets in three -week cycles, with a 

dosage of 600 mg chloroquine and 49.5 mg pyrimethamine for persons from 10 years 

upward, with smaller doses for younger children. The pilot programme is primarily 

designed to provide information on techniques of administration and extension of 

collective treatment to over a million persons is being considered. A therapeutic 

trial with pyrimethamine has also been commenced to test for pyrimethamine resistance 

in P. falciparum which is predominant in Haiti. 
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Honduras. A financial crisis beginning at the end of 1963 hampered operations 

seriously throughout the first half of 1964. Case detection fell off, and seven 

outbreaks occurred in consolidation areas, one of which caused the affected area 

to be returned to the attack phase. However, at the end of the year a general 

improvement was reported in the consolidation and non -problem attack areas. 

Although malathion spraying was begun in 1963 in the southern problem area 

where double resistance of vectors to DDT and dieldrin exists, financial difficulties 

of early 1964 interrupted the schedule and cycles were not regular in the first 

half of the year. A mass drug programme has been substituted in 1965 to treat 

137 000 people in these problem areas, in place of spraying with malathion which 

was not found very effective on the mud-walled houses of the area. 

Jamaica. The consolidation phase progressed smoothly and the maintenance phase 

for the whole island started in 1965. The last indigenous case of malaria was 

found in the third quarter of 1961. A small number of P. malariae cases occurred 

in 1962 and 1963 and one relapsing P. malariae case was discovered in 1964. 

An appraisal of the programme with a view to certification of eradication has 

been made and there is no doubt that the adequate malaria vigilance system will 

remain in existence. Airport and seaport protection and a continuation of an active 

and passive case - finding system are under consideration. Continued efforts will be 

made to integrate the malaria case - finding system into the central and parochial 

health departments, and a laboratory and laboratory staff will remain operative. 

Mexico. Apart from the problem areas with a population of over 4.3 million 

corresponding roughly to the distribution of A. albimanus on the Pacific side of the 

country, the main difficulties in carrying out the programme are financial. Lack 

of adequate surveillance in consolidation areas in previous years necessitated the 

reversion of areas from this phase to attack. It is anticipated that in 1965, in 

some of these areas once again transmission will be interrupted and they can be 

placed in consolidation. 
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A number of experiments is being carried out in the problem areas to find a 

successful method of attack. Four - monthly cycles of DDT at 2 g /m2 sprayed over 

the entire interior surfaces or up to six metres in a very high building are now 

being tried. In one area a Pilot Plan of Integrated Attack has been initiated, 

providing for four -monthly cycles of DDT spraying with intensive case -finding and 

radical treatment of all cases; if this should prove insufficient to interrupt 

transmission, other methods will be added. Larviciding trials are also being 

carried out in three zones. 

An experimental mass drug programme using five -day treatment with primaquine 

was carried out in a population of 10 627 persons in May -June 1964. Preliminary 

evaluation of the results is not promising, but final evaluation must await the 

season of high transmission. 

Nicaragua. Inadequate funds prevented full attack operations in all areas with 

persistent transmission with the result that in those areas where attack measures 

have been temporarily withdrawn, increased transmission occurred and some consoli- 

dation phase areas were reinfected and had to be returned to the attack phase. 

Malathion has been used in the programme in Nicaragua for several years in 

four - monthly cycles in selected high- transmission areas where most of the houses 

were built of wood. During 1964, it was decided that malathion alone could not 

interrupt transmission in those localities with 75 per cent. or less of the houses 

of wood, and in these areas it has been supplemented by mass drug treatment. 

Mass drug treatment was successfully terminated in programmes covering a popu- 

lation of 46 000 and the resources thus released were utilized to begin programmes 

in other areas. 

Panama. Administrative problems continue in this programme, but progress was made 

in large areas. DDT excito- repellency of the vector exists and an experiment was 

made with six- monthly cycles of dieldrin at 0.3 g/m 
2 

in one of four areas of 

continuing high incidence. Colonization of new lands is a major factor of con- 

tinued transmission in these areas. 
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Paraguay. Although a new plan of operations was completed it has not yet been put 

into operation and the programme remains in the preparatory phase. A sharp outbreak 

of malaria in one area was dealt with by mass drug treatment, and geographical 

reconnaissance was carried out in this department since it was required for this 

purpose; this was only implementation of the new plan of operations so far. 

Entomological work has shown that A. darlingi is present in all departments of 

the country, and has also found A. albitarsis to be present, in some areas, with 

high density inside houses. 

Peru. One of the fruits of the Seminar on the Role of Local Health Services in 

Malaria Eradication, at Poços de Caldas, Brazil, has been the appointment in 

December 1964 by the Minister of Public Health of a commission to study the situation 

of the various health areas of the country in relation to the needs for malaria 

surveillance and eventual maintenance of the eradication of malaria. Peru has 

already one small area in which maintenance is being carried out by local health 

authorities, but it also has three provinces in the Department of Lima which are 

ready for this phase but which have been kept in the consolidation phase because 

of the inability of the corresponding health area to carry out adequate surveillance. 

Two serious outbreaks of malaria occurred, one in Yauca in the southern portion 

of the western slope consolidation area, with 110 cases, and one in the north in 

Colonization San Lorenzo, which with neighbouring localities produced 83 cases; 

both these attained such proportions because of late discovery. 

St Lucia. Five cases of malaria, four relapses and one imported, all P. malariae, 

were reported in 1964. The island was certified as having eradicated malaria in 

1962. 

Surinam. In the consolidation phase areas only six cases of malaria were recorded 

during the year, five imported from the interior and one from abroad. But in the 

attack phase areas of 67 000 population there has been increased hostility of the 

interior people to spraying operations in one region, while interior political 

events prevented spraying in another. Refusals by tribes in the interior to permit 
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spraying were intensified during 1964 by two events - the enforced evacuation of 

population as a result of the formation of a lake behind the new Brokopondo dam, 

which increased the hostility of the population toward the programmes, and the 

death of an important chieftain which entailed, as part of the ceremonies of 

succession, suspension of spraying for a lengthy period in another river valley. 

A plan has been tried on a small scale to utilize the desire of the local popula- 

tion to have an opportunity to earn some cash income by hiring local inhabitants 

in each locality to spray in their own village. The experimental operations were 

very successful, and it is hoped that this plan can be extended to localities 

further in the interior. 

A small pilot project of medicated salt distribution is being prepared as an 

alternative method of overcoming the refusal of the interior population to permit 

spraying. 

Trinidad and Tobago. Registration of Trinidad and Tobago was delayed for several 

months as a result of difficulties encountered within the laboratory in charge of 

examination of the blood films collected. These have been corrected. A large 

staff of evaluators will continue to maintain vigilance during the maintenance 

phase. No indigenous case has been found since September 1960; during 196k two 

relapsing cases and two imported cases were discovered. Certification. of eradi- 

cation of malaria from the country is now being carried out. 

Venezuela. Most of the population live in areas from which malaria is certified 

as having been eradicated, 93 per cent. of the population of the originally malarious 

areas of the country being in the maintenance phase. There are, however, three 

areas; one along the Colombian border in the north -west, a second one in the 

north -east and a third in the forest area of the south, where transmission has not 

yet been totally interrupted. Energetic measures are being taken to eliminate 

transmission in these areas and a degree of success is being obtained in the north- 

eastern areas. 

The XXI International Course on Malaria and Environmental Sanitation was held 

at Maracay from January to August 1964 for 32 participants. 
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З. s0uтн-ЕАSт АвгА нEGIоN 

In general the entire region has shown a steady improvement during the year in 

the malaria eradication programmes. 

Afghanistan. In this seventh year of the programme which commenced in 1957, the 

total population under risk of malaria is 5 968 000, of which 5 271 000 are covered 

by the attack phase, including an additional 200 000 population covered for the 

first time in 1964, and 697 000 by consolidation. Pulikhumri entered this later 

phase in 1964. 

Active case detection is in operation all over the country and is steadily 

improving, but passive surveillance has made little progress except in Kabul city 

and the Shewaki health centre. Plans are being formulated to build up special teams 

for epidemiological investigation and for radical treatment. 

One of the problems occurring in the Jalalabad and Shewa consolidation phase 

areas is the continuous importation of malaria, due to the movements of nomads. A 

similar position has resulted in non - interruption of transmission in some areas of 

Nangarhar. 

The National Malaria Training Centre is at the Malaria Institute Kabul, and is 

supplemented by other training centres in Kunduz and Kandahar. These centres 

trained 151 sub -professional staff in 1964, including supervisors, junior inspectors, 

microscopists and entomological assistants. 

An assessment of the Afghanistan programme was carried out in 1964, but the 

recommendations have not yet been accepted by the Government. Nevertheless, the 

report of the assessment team has helped in producing better supervision in all 

aspects of operations. . 

The future prospects of the Afghanistan programme, planned for completion in 

1970, are good provided the recommendations made by the assessment team are followed. 

Although the general health services are not yet capable of ensuring the vigilance 

activities necessary for the maintenance phase, every effort is being made to overcome 
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this deficiency starting in the Laghman.valley. There are no technical problems 

and the transmission-'season�iѕ short, being limited to four months. The vector 

is highly susceptible to DDT.`- The shortcomings are due to poor spraying, inadequate 

supervision and inadequate examination of.blood slides in certain areas. 

Burma. Oüt óf àn estimated population of 24+.3 million, 6.6 million are under the 

attack phase and 12 million in consolidation. Due to .naccessibility, 3.1 million 

are not covered by operations: °- Spraying operations are carried out by voluntary 

labour in areas of good communications and by paid spraymen in areas of difficult 

approach and accessibility... 

A total of 423 000 slides were examined during 196+,. out of which 155 000 came== 

from active case detection, 6000 from passive case detection and the remainder from 

epidemiological follow- up.., ..Of these 2+23 000 slides, 231 000 came from consolidation' 

phase areas resulting in an annual blood examination rate of two per cent. which is 

below the acceptable,,standard.. However, directives have been issued by the Ministry. 

of Health to dispensaries for the compulsory taking of blood films from all fever 

cases. 

The training óf malaria sssittants and laboratory technicians was 

in thé Central Malaria Institute. 

carried out " 

At the request'of the Government, WHO assistance has been confined to visits 

by the Regional Office staff and fellowships. . It is.difficult to forecast when 

the programme Will сoп tb`its conclusián, but the national authorities have hopes 

that this will обсиг in 1970. 

Ceylon .. The entire population of about 10 million persons came under the consoli- 

dation 

.. ... .... .. air .... .. 

phase from 1 May 196+, and up to the'middle of November the position was very 

satisfactory. In the first three quarters of 196+, 20 cases were recorded, of 

which nine werië indigenous (P. malariae), -10 were imported and one a relapse. 

During the fourth quarter' foci of transmission with 123 eases were found in certain 

villages in the centre of the island, which may delay entry into the maintenance 

phase which•`was expeccted in 1966. 
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The main source of importation of malaria cases is from the Maldive Islands. 

Most of these cases were Ceylonese nationals returning from the Maldive Islands to 

Ceylon and Maldivians visiting Ceylon. As all persons coming from the Maldives 

pass through Colombo, they are screened on entry and blood films taken. 

The assessment team which visited Ceylon at the end of 1963 drew specific 

attention to the lacunae which occur in the surveillance machinery. The future 

prospects, however, remain good provided these gaps in surveillance are adequately 

filled. 

India. This great programme covers 475 million population and, in consequence, 

changes in various phases of the eradication programme affect considerably the 

results of the entire global malaria eradication programme. 

The country is divided into 392 units, each with an average population of over 

one million (one of which, Bhutan, has recently been established) and the present 

position of phasing is as follows: preparatory - 1.00 unit; attack - 31.06 units; 

pre - consolidation - 73.70 units; consolidation - 207.23 units; maintenance - 

79.01 units. There is a proposal to allocate another 1.25 units for Jammu and 

Kashmir to carry out investigations and operations at heights over 5000 feet (1525 m). 

For the proper co- ordination, planning and organization at the central level, 

a Special Working Committee exists under the chairmanship of the Director General 

of Health Services. This Committee decides on all important matters and consists 

of representatives from the Ministry of Health, Defence Services, the Railways and 

the international organizations and bilateral agencies. The Director, National 

Malaria Eradication Programme, is the Secretary of the Committee. There is complete 

co- ordination between the centre and the States and the organization is considered 

adequate and satisfactory. 

Public health education has been an integral part of the programme, even though 

a large -scale publicity or public health education organization separately and 

exclusively for the eradication programme does not exist. However, there is a 

nucleus for public health education at the centre and in most of the States. 
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Malariologists are trained at the National Institute of Communicable Diseases, 

Delhi. This centre which has excellent facilities and experienced staff receives 

trainees from other countries in the region. .. 

Training facilities for all other staff are available at the National Institute 

of Communicable Diseases, at State level, and at the offices of the Regional Co- 

ordinating Organizations. Specialized orientation courses in general public health 

were held for malaria unit officers for their new duties in the maintenance phase. 

Surveillance operations were in progress in 376.75 units out of 391 units in . 

the country (excluding Bhutan) during 1964. In the remaining 14.25 units designated 

as border and problem area units, surveillance operations are expected to be instituted 

during 1965. From 1 January to 31 October 1964, a total of nearly 32 million blood 

slides were examined, of which 73 000 were found positive for malaria. 

Hospitals, dispensaries and other health units are contributing to a great . 

extent towards passive surveillance, but considerable improvements are still required.. 

Extensive preparations have been made for the planning and expansion of the 

present health services to undertake vigilance in the maintenance phase. A special 

committee to study this question and formulate measures has been set up. • The main danger lies from importation of cases from neighbouring countries 

where the malaria programme is less advanced and also from within the States of the 

country for the same reasons. In connexion with the former, border meetings take 

place yearly with Burma, Nepal and Pakistan. 

Persistence of transmission still occurs in the forest areas in certain States. 

A. culicifacies is resistant or highly tolerant to DDT in parts of the following 

States: Andhra' Pradesh, Bihar, Gujarat, Madhya Pradesh, Maharashtra, Mysore and 

Rajasthan. ICI has been used in Gujarat and Maharashtra because of this resistance 

and now instances of resistance to ICI have been reported from these two States. In 

the other States, DDT has continued to be used in higher doses or more frequently and 

the transmission of malaria has been or is being interrupted in spite of the resis- 

tance. In Madras and urban areas of Andhra Pradesh, due to the resistance of 

A. stephensi to DDT and dieldrin, larvicides such as Paris green and lead -free petrol, 
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are being used and augmented with mass chemoprophylaxis. Anti - larval measures in 

Andhra Pradesh appear to be yielding good results and these have been extended to 

Madras State. In order to make spraying more acceptable to inhabitants in Andhra 

Pradesh, Mysore, Madras, Orissa and Hyderabad, small quantities of diazinon have 

been added to DDT and this mixture has.suce.essfully dealt with the bed -bug, problem. 

A further annual appraisal of the programme was carried out during January- 

February 1965. Since the start of these annual joint appraisals, there have been 

very few instances of units or sub -units being reverted to the attack phase. 

The future próspeet of eradication of malaria in the greater part of the 

coUntry,is.good but it may be delayed in border areas with other countries where the 

status of the programme is not as mature. 

To assist the Bhutan authorities, who do not have the necessary facilities and 

.trained personnel, 1.0'NMEP unit has been placed at the disposal of Bhutan:by the 

Government of India. Necessary technical and administrative staff is under pro- 

curement from the Malaria Eradication Organization of neighbouring Indian States 

and action 'has also been taken for the supply of material and equipment by the 

Government of India. 

Indonesia. The malaria eradication programme is at present in operation in the 

central group of islands, i.e. Bali, Java and South Sumatra• (zone Lampong). For 

West Irian, a plan of operations for a' pre-eradication programme was signed in 

August 1964 by the Government, UNICEF and WHO. A plan of operations for the setting 

up of a rural health service for South Kalimantan has been signed, as a prerequisite 

for a malaria programme. 

The malaria eradication programme itself has been affected by socio- economic 

factors. Under the present circumstances every effort is being made to hold at 

least the status quo of the malaria eradication programme until such time as the 

country is able to progress further towards eradication. WHO is actively assisting 

the Government of. Indonesia in this effort. The future will depend on the deter- 

mination of the Government to pursue the programme vigorously. 
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Spraying operations have not been entirely satisfactory in all zones, the main 

weakness being lack of supervision and insufficient applications of DDT. This 

applies particularly to areas on the south coast of Eastern Java, where outbreaks 

of malaria occurred during the year. To overcome these outbreaks, the number of 

spraying teams was increased and more attention given to supervision. At the same 

time the spraying was complemented by chemoprophylaxis. Since May 1964, spraying 

has been withdrawn from 15 zones in Java, and further zones were placed in the 

consolidation phase at the end of 1964. Malaria in the area of Bali has given rise 

to much anxiety ever since the eruption of the volcano Gunang Agung disrupted the 

programme and about 2000 cases have occurred between April and September 1964. 

Active case detection covered 41 out of the 42 zones, and accounted for 3.2 

million slides out of a total of 3.9 million slides examined up to the end of 

September 1964. Passive case detection accounted for less than half a million 

slides. Radical treatment has been hampered to some extent by the shortage of 

drugs and the consequent use of quinine in place of chloroquine. 

Importation of cases appears to be a serious problem and the position may 

deteriorate. A large number of cases is imported from outer islands and from 

adjacent malarious zones, into zones in which spraying has been withdrawn. Efforts 

to establish control posts and checking at points of entry are only partly success - 

ful as the number of ports is too many to deal with. 

Double resistance in A. aconitus continued to spread in Central Java during 

1964. Now the entire province is affected except Pati, Pekalongan, where this 

species is resistant to dieldrin only, and Wonogiri zone where only DDT resistance 

has been demonstrated. 

Experimental hut trials in A. aconitus and A. sundaicus areas of Central Java 

have given promising results with malathion. The results indicate that this 

insecticide, at a 2 of dosage 2 g g�m may be expected to give excellent control for 

a four -month period on the walls of houses built with local materials, i.e. split 

bamboo. 
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The training of staff at the National Centre in Tjiloto continued with emphasis 

being placed on epidemiology. During the year, 27 doctors were trained but only 10 

were assigned to the malaria programme. In addition, 62 other personnel received 

instructions at this centre. In the provinces, six zone chiefs, 13 malaria tech- 

nicians, 19 sector chiefs, seven sanitarians, 76 deputy sector chiefs, 2600 surveillance 

agents, 514 supervisors and 163 microscopists underwent training courses. 

Maldive Islands. The lack of any form of antimalaria operations in the Maldive 

Islands has resulted in importation of malaria cases into both Ceylon and southern 

India. A scheme for a pre -eradication programme together with community health 

development has been drawn up to commence in 1965, the plan includes a malaria pilot 

project in Male atoll. 

Mongolia. At the request of the Government, Mongolia has been included in the supple - 

mentary list of countries where malaria has never existed or disappeared without 

specific eradication measures. 

Nepal. In the central zone, the attack phase entered the sixth year. The cast 

zone with a population in malarious areas estimated at 800 000, has also been brought 

under attack. The preparatory phase in the West zone is continuing. 

The Government has plans for the development of the health services over the next 

15 years. In the meantime, an effort is being made to promote the use of passive 

case detection in the central zone. In the next five -year plan the Health Ministry 

is expecting to expand the rural health services with a multipurpose home visiting 

service. 

Surveillance activities were expanded during 1961+ over most of the central zone. 

Three areas with a population of 1.2 million are expected to enter the consolidation 

phase, after the first cycle of spraying in 1965. Out of the total of 232 000 slides 

examined up to August 1961+ in the central zone, none came from passive case detection. 

Importation of cases of malaria occurred mostly from the eastern zone which only 

entered the attack phase during 1961+... 

There are no technical problems at present although preliminary reports suggest 

that there may be resistance by A. culicifacies to DDT in the East and West zones of 

Nepal where, however, the vectorial role of this species is doubtful. The greatest 

difficulties in the programme, which is planned to be completed by 1972, are poor 

communications and indifferent supervision. 
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Thailand. The programme in the past has been hampered by a concept which tied the 

malaria eradication programme to the availability of funds. With the funds now 

being made available by the Government for the eradication programme, it will be 

possible to cover the entire population under malaria risk, The exact population 

figures relating to the attack and consolidation phases will be apparent at the 

beginning of 1965 when the epidemiological assessment of those areas which went into 

consolidation without going through the attack phase is completed. It is probable 

that many of these areas will have to be subjected to routine attack phase measures. 

Epidemiological evaluation during 196k has shown a distinct improvement over the . 

last year, the average annual blood examination rate being 10 per cent. Of the 

710 000 slides examined, active case detection has accounted for 542 000, passive 

case detection 16 000 and epidemiological investigations 152 000. 

During 1964 two training centres at Prabudhabad anti.Сhicngmái:ïwere in operation. 

Forty -six trainees graduated from a course of sector chiefs. Training was also given 

at the regional malaria training centres and at headquarters. Senior paramedical 

personnel are given refresher training of one week every six.months. 

A pilot project in Petsunuloke Province is being developed for the training of 

multi -purpose workers who will each cover; a. population of 5000,. Their duties will 

include amongst others, the taking of blood films from fever cases and presumptive 

treatment. 

A strain of P. falciparum resistant to.chloroquine was first reported from 

Thailand from observations made in November 1960. Further investigations indicated 

that the actual areas affected appear to be localized in Cholburi, Saraburi, Ubolrathani 

and Packchong of Nakorajsima. Follow -up of this work is being done by the national 

authorities. 

The future success of the programme, which is expected to be completed by 1973 

except in border areas, is dependent on the close supervision on all aspects of the 

programme, particularly in those areas where A. balabaccnsis and A. minimus exist or 

co- exist as vectors and on e.pidemiologia2 entomological study of the difficult areas 

leading to efficient attack measures for a rapid interruption of transmission. In 

addition, the problem of drug resistance of P. falciparum reported from certain areas 

will require close attention. 
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4. EUROPEAN REGION' 

Albania. Of the originally malarious areas of the country, almost half are now in 

maintenance and the remainder in the consolidation_ phase. It is expected that the 

whole country will be in the maintenance phase by the end of 1965. During 'the first 

six months of 1964, 17 cases of 'malaria were, found, none of which were indigenous. 

Algeria.. A plan. of, operation for a pre- eradication programme was signed in October 

1963 and the first addendum in December 1964. The pre -eradication programme is 

expected to last until the end of 1967 when the rural health infrastructure will have 

been developed sufficiently and the operational maturity of the malaria service will 

permit the launching of an eradication programme. 

A surveillance system is being created in the epidemiologically more dangerous zones 

and free distribution of antima1ягa drugs is being made to the population living in 

these zones. The Director of the Malaria Service is also Director of the Equipes 

Mobiles Départemeritàles d'Action 'Sanitaire de Nasse. Each of these mobile teams has an 

epidemiologist attached to it.. . 

There is a demonstration and training area with about 60 000 people :which covers. 

four health circumscriptions in which the epidemiology of malaria is being studied and 

methods of attack tried out. .. 

Training courses are being undertaken for medical assistants, laboratory assistants 

and sanitarians. A new malaria training centre for all categories of personnel for • 
the rural health infrastructure has been opened at Ténès (province of Orléansville). 

The first course starts early in 1965. 

Bulgaria. The whole country is now' in the maintenance phase.- Only five cases of 

malaria were reported in 1964, four of them induced and one. imported. The Government 

has not yet requested a visit by the WHO regional evaluation team with a view to - 

certification of eradication. 
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Greece. Two -thirds of the originally malarious areas of the country are in the 

maintenance phase and the remainder in consolidation. During the first nine months 

of 1964, a total of 79 cases of malaria was recorded, 45 of which were indigenous. 

The chief cause of persistance of foci of transmission seems to lie with the habit of 

the people in certain areas to sleep outside at their farms during the summer. 

With a view to the eventual certification of eradication in the islands of Crete, 

Dodecanese and Cyclades, a visit was made to evaluate the conditions in these islands 

and a report is in preparation. 

Hungary. The People's Republic of Hungary was certified and registered as having 

eradicated malaria in March 1964. 

Italy. An evaluation of the position in this country with a view to recording 

eradication of malaria is expected to be made in 1965. 

Morocco. The pre -eradication programme started in 1961 and it was planned that the 

development of the rural health infrastructure would be sufficiently advanced during 

1966 for a malaria eradication programme to be started. However, the programme is not 

proceeding as rapidly as expected due to budgetary limitations and administrative 

difficulties; only 50 per cent. of the required personnel for the health infrastructure 

had been trained by September 1964. It is considered that the start of the preparatory 

phase of the eradication programme may have to be delayed until 1967. Nevertheless, • there is a considerable infrastructure already and were a programme by stages planned, 
an earlier start to the eradication programme would be feasible. 

Work has continued in the three demonstration and training areas including :. 

geographical reconnaissance and spraying operations. El Ksiba is mountainous and 

further studies are neeued into the population movements which are a feature of this 

area. Erfoud in the south of the country, has provided the required information for 

operational purposes. It is proposed to close the area at El Kelaa and establish a 

new demonstration and training area in Al Huceima. Malaria'eradicatian techniques are 

being taught in the 20 nursing schools and in the five rural training centres. As a 

form of in- service training, the personnel in the peripheral posts have started 

geographical reconnaissance in their sectors and surveillance circuits have been 

established. 
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Netherlands. Consultations took place with the Government regarding the possibility 

of certification of eradication of malaria and it was decided that this should be 

reconsidered.. at the end of 1965. 

Poland. A preliminary visit was made to discuss with the Government the data required 

for certification of eradication of malaria. 

Portugal. About 30 per cent, of the originally malarious areas are still in the 

consolidation phase, but it is expected that they will enter the maintenance phase in 

1965. As a measure of control against importation of malaria, a special system of 

surveillance is maintained at the seaports. Of the 25 cases of malaria reported during 

the first six months of 1964 in maintenance phase areas, 24 were imported and the 

remaining case was a relapse. 

Romania. It is expected that the consolidation phase areas which amount to 15 per 

cent. of the originally malarious areas of the country, will enter the maintenance 

phase at the end of 1965. Only seven cases of malaria were reported in 1964, all 

due to Plasmodium malariae; two of these were relapses and five were induced following 

blood transfusions. 

Spain. The certification of eradication of malaria was registered in September 1964. 

Special measures of surveillance have continued for immigrants from North Africa. 

Turkey. The attack phase areas which amount to 28 per cent, of the originally 

malarious areas are found in the south -west and south -east of the country. It is 

expected that many of these areas will enter the consolidation phase in 1965 and the 

remainder in 1966. It is envisaged that the whole country will reach maintenance by 

1968. A total of 4545 cases of malaria was reported in the country during the year up 

to end October 1964. Of the 205 cases occurring in areas in the consolidation phase, 

78 were recorded as indigenous. Eighty per cent, of the 4340 cases reported from the 

attack phase areas occurred in only four of the 21 zones under attack - Antalya in the 

south -west and Diyarbakir, Hardin and Siirt in the south -east near the border with Syria 
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In the south -west area of the country, larviciding has been used on a considers.ble 

scale on account of exophilia of the vector A. superpictus in those areas. In areas 

of DDT resistance in A. sacharovi, dieldrin has been successfully employed instead. 

The special national entomological team is being increased in 1965 to a total of 20 

technicians so that further studies can be carried out on the vectors. 

There is satisfactory development of the rural health infrastructure in the pilot 

provinces which will assure adequate vigilance during thé maintenance phase. The 

integration of the personnel of the malaria eradication service with the general 

public health service continues in the regions approaching maintenance. Further 

steps have been taken for the general public health service to undertake an active 

part in the surveillance activities. 

Quarterly meetings are held between the zone malariologists and the headquarters 

of the malaria eradication programme. Training courses in 1964 were given to 30 

medical officers and 28 microscopists and refresher courses were taken by a further 

53 microscopists. 

Inter -country border meetings have been organized in 1964 with Lebanon and Syria 

and a similar border meeting between Turkey and Iran is planned for 1965. 

Union of Soviet Socialist Republics. Apart from 600 000 people living in areas in 

the consolidation phase, the rest of the country is in maintenance. It is expected • that the whole country will be in this phase by the end of 1965. 
A total of 89 cases of malaria was reported during the first three quarters of 

1964, 42 of which were recorded as imported and 34 as relapses. 

Yugoslavia. Consolidation phase areas cover 54 per cent, of the originally malarious 

areas. It is expected that the entire country will be in the maintenance phase in 

1966. 

Up to the end of October 1964, 64 cases of malaria were reported; 20 of these in 

the consolidation phase areas in Macedonia were indigenous. It is probable that the 

foci of persistent transmission are due to the presence of the exophilic vector, 

A. superpictus, and also to population movements. A further 17 cases were imported 

and 10 were induced following blood transfusions. 
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5• EASTERN MEDITERRANEAN REGION 

Aden and Protectorate of South Arabia. Aden State is considered to have eradicated 

malaria. The Organization has made provision for assistance to a pre -eradication 

programme to cover the other States in 1965. 

Cyprus. The country has been in the maintenance phase since 1950 - larviciding is 

continued on a reduced scale in order to keep mosquito density at a negligible level. 

The coverage of the country with rural health facilities has been further strengthened, 

thus affording means for effective vigilance. 

Ethiopia. An assessment of the basic health services was completed, and an addendum 

to the plan of operations of the pre -eradication programme prepared indicating the need 

for the co- ordinated development of the rural health services and the National Malaria 

Service. The establishment of the latter has improved during 1964, and the staffing 

has gained in quality. The rural health services, on the contrary, have made little 

progress mainly due to lack of adequate funds for the accelerated development and of 

limited resources to train the auxiliary staff required. The development of these 

services had to be reconsidered based upon a realistic approach, taking into account the 

financial resources of the country and the availability of suitable candidates to be 

trained. 

Special emphasis was made on the completion of geographical reconnaissance as the 

basis for complete coverage of the antimalarial activities, which were consequently 

not expanded during the year. Nevertheless with the assistance of the United States 

Agency for International Development over a million and a quarter population are 

covered by spraying operations. 

The Malaria Eradication Training Centre at Nazareth continued to be guided by a 

co-ordination committee under the supervision of the Ministry of Health, in which are 

represented the national malaria service and the international and bilateral agencies 

concerned. Three courses were completed during the year and 89 students received 

training. 
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French Somaliland, and Gaza Strip are stated to have eradicated malaria. 

Iran. The constant movement of the population, combined with the difficult 

accessibility and high number of temporary houses, has greatly hampered the eradication 

programme. Although in the northern part of the country, where over seven million 

people are in the consolidation phase, some areas could have been advanced into the 

maintenance phase, the number of imported cases from the malarious southern part of 

the country necessitated the continuation of surveillance activities. 

In Southern Iran, where A. stephensi is resistant to dieldrin and tolerant to DDT, 

and where there are nomadic and other types of movements of the population, interruption 

of transmission of malaria was not achieved. In order to find a solution to these 

problem�4, pilot projects using organophosphorus insecticides and medicated salt are 

in operation. 

Encouraging results were obtained in a village -scale malathion trial and a field 

project has been established in Bandar -Abbas covering a population of approximately 

100 000 in October 1964, using malathion four times a year at a dosage of 2 g/m2. 

The chloroquinized salt pilot project has been continued in the Kazeroun area 

covering approximately 11 000 tribal people and 6000 static population. The 

chloroquine dosage of 1200 mg per month is based on an average daily salt intake 

estimated at 20 g among the tribal people and 15 g among the static population. Monthly 

blood surveys showed that over the last six months of 1964 no positive cases were 

detected in children under two years and the average monthly parasite rate among those 

over two years was only 0.07 per cent. The results are encouraging and the possibility 

is being considered of extending the use of chloloquinized salt as a method of attack 

for the protection of the million tribal population' in the country. 

The Institute of Parasitology, Tropical Medicine and Hygiene (formerly the 

Institute of Parasitology and Malariology) continues to provide training facilities 

for the staff for the malaria eradication programme. 
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Iraq. The setback which occurred in the consolidation phase areas in .Southern Iraq 

in 1963 when an epidemic of malaria occurred and local disturbances in the north of the 

country, where total coverage has not been obtained in spraying operations, have 

affected the malaria eradication operations throughout the country. In 1964, areas 

with a population of over a million and a half reverted from consolidation to attack. 

During 1964, resumption of focal transmission occurred in the central region of 

Iraq. The area was more or less freed from malaria through extensive eradication 

operations in the previous years, but the disease has been reintroduced primarily by 

immigrants from both the north and south of the country. It is anticipated that attack 

measures will have to be re- implemented to cover the whole region in 1965. 

However, encouraging results have been obtained in Southern Iraq, from DDT spraying 

supplemented by larviciding in Basrah City in spite of low susceptibility of the local 

vector, A. stephensi, to this insecticide. Even with merely fair spraying coverage 

(80 per cent.), no seasonal peak of transmission was observed, no P. falciparum 

infections were detected during the transmission season, and the incidence of malaria 

was reduced in the entirety of the three liwas except the port area at Fao. Here 

spraying was done by the Port Authorities, reaching a coverage of less than 30 per cent. 

Consequently, the epidemiological picture in that area presented a clear contrast to 

the general outlook, transmission continuing throughout the year, with seasonal peaks 

:'ollowing the natural pattern, and the incidence of malaria was many times higher than 

in 1963. 

The plan of operation for the Iraq malaria eradication programme is being revised 

in the light of the prevailing epidemiological situation. 

Israel. A population of 104 000 is still in the consolidation phase but should join 

the rest of the country in the maintenance phase in 1966. No active foci of transmission 

were detected in 1964 and of the 20 cases of malaria recorded. 18 were imported. 

A strict follow -up is being carried out amongst immigrants and visitors, together 

with examination of blood from large groups of the population. As a result of such 

activities, no introduced cases were reported during the year under review. 
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Jordan. Over half the malarious areas of the country are in the maintenance phase 

and the remainder were in the consolidation phase in 1964. No indigenous cases were 

reported from the maintenance areas, but due to premature withdrawal of larviciding 

in some recently entered consolidation phase areas, transmission took place to such an 

extent that attack measures will have to be re- applied during 1965 to the whole Jordan 

valley except to Jericho town and to refugee camps, in order to eliminate the foci of 

transmission. In 1964, 664 cases occurred compared with 225 cases in.1963. 

The checking of immigrants and repatriates through the immigration offices has • detected over 30 imported cases and has greatly contributed towards the prevention of 
reintroduction of malaria into freed areas. 

Kuwait. Reported as naturally free of malaria. 

Lebanon. Two- thirds of the population of the originally malarious areas of this 

country are in the maintenance phase and the remaining third should enter this phase 

in 1966. Of the 14 cases of malaria reported in 1964, 12 were imported and two 

induced. 

Libya. During the year, the remaining attack areas in the country were placed in the 

consolidation phase. This was found to be premature as 272 cases of malaria occurred, 

254 being due to P. falciparum. The extent of the transmission in the Fezzan area 

indicated that attack measures will have to be re-applied in order to eliminate the • foci which have occurred. A review of the programme is being undertaken in 1965. 

Muscat and Oman. No malaria eradication programme has yet, been planned. 

Pakistan. Progress in this large malaria eradication programme has been regular and is 

proceeding according to expectations except that some of the new zones were not opened 

on schedule. This delay in setting up the zone offices and sector offices was due to 

administrative and financial difficulties. 

By the end of 1964, the population covered by attack measures amounted to 

25 719 000 and a further 19 370 000 were in the preparatory phase compared with 

13 237 000 and 12 280 000 respectively at the end of September 1963. 
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In East Pakistan, there was a large -scale field trial of disc flow regulators, 

and the results appeared to be encouraging as far as the rate of flow is concerned. 

However, an appreciable reduction in swath width was observed. 

Mass drug administration has been carried out as the only measure against malaria 

in the sericulture areas of zone 5 (West Rajshahi) in East Pakistan. Difficulties 

have been encountered in achieving a good coverage of the population especially in 

the later rounds of distribution. 

The resistance of A. culicifacies in West Pakistan to DDT was detected for the 

first time in November 1963 in Sialkot on the India -Pakistan border. Susceptibility 

tests carried out in the surrounding areas revealed that it was restricted to a 

limited area. Tests conducted on this vector species to dieldrin indicated that it 

was susceptible to this insecticide. DDT spraying was continued in this area during 

1964, and no evidence of transmission was detected by the intensified active case 

detection operations. 

Two WHO- assisted Malaria Eradication Training Centres are in operation, one in 

each province. As the programme is expanding, the numbers being trained increase 

each year, with a peak expected to be reached during 1966/67. 

During 1964, in East Pakistan, a total of 11 courses was given with 256 

successful trainees, while in West Pakistan, eight courses were conducted with 207 

successful trainees. 

Qatar. No request haz yet been made for assistance with a malaria eradication 

programme. 

Saudi Arabia. Progress has been slow in this pre -eradication programme. The 

Government has continued malaria control activities in a number of areas and the 

efficacy of these operations in the Mecca and Medina areas will be put to the test 

in coming years when the pilgrimage coincides with the malaria transmission season. 

Somalia. An addendum to the pre -eradication programme has been prepared, covering a 

period of two years, with a plan of action for one year only, in order to permit an 

early appraisal of the progress and improvements made by the programme. 



Ai 8/Р&В/2 
Appendix 
page 33 

The development of the rural health infrastructure did not make the progress 

expected in 1964. Training of auxiliary personnel is taking place in the WHO /UNICEF 

assisted Training School in Mogadishu, the Basic Health Services Training Centre in 

Balad, and the Training Centre for Public Health Nurses in Hargeisa. 

Sudan. The pre -eradication programme has been actively developed. 

The malaria service has almost completed the collection of baseline information 

for the malaria eradication demonstration and training area near, Sennar, where the 

Malaria Eradication Training Centre has been established. A study on the duration 

of the effectiveness of technical DDT at 2 g /m2 on mud and straw under local conditions 

was initiated in October. The resistance of A. gambiae to dieldrin in the Sudan was 

first reported in October 1964 in a cotton cultivation area near Sennar. 

Assessment of the rural health services has been completed in three provinces:,_ 

during 1964, and it is expected that a further three provinces will be covered by the 

middle of 1965. The results confirm that Sudan already has a rural health service 

infrastructure of considerable extent; its coverage of the population, however, 

differs considerably from region to region. 

Training facilities for medical and auxiliary personnel are locally available. 

The Faculty of Medicine at Кhartoum has an output of 40 to 50 medical graduates per 

year, and a Medical Assistants School at Om Durman, an output of 20 medical assistants 

per year. Dressers are trained at each hospital according to needs; during 1964, 

about 150 received training. Should the rural health services develop according to 

the Ten -Year Development Plan, training for doctors and dressers seems to be 

sufficient; but about 50 medical assistants should be trained yearly instead of 20. 

The Malaria Eradication Training Centre at Sennar started its first course in 

October 1964 for 15 sanitary overseers. For 1965, regular reorientation courses are 

planned for senior and junior staff of the public health and rural health services. 

Syria. Nearly 70 per cent. of the originally malarious areas of the country are in 

the maintenance phase and it is anticipated that the remaining areas in consolidation 

should reach the final phase by 1967. Focal spraying is being carried out to eliminate 

the foci of infection in consolidation phase areas and there was a significant drop in 

the number of cases reported in these areas. 
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Tunisia., A WHO short.-term consultant visited Tunisia in June /July 1964 in order to 

evaluate the epidemiological situation and to advise the Government on the development 

of a malaria eradication programme, It appears that with the steady progress in the 

development of rural health services and the malaria control activities carried out 

regularly, the country will be able to launch an eradication programme by the beginning 

of 1967. 

United Arab Republic. A formal request has been received from the Government for 

assistance with the launching 'of malaria eradication activities in 1965. The 

Government is making budgetary provision for malaria eradication in the Second Five - 

Year Development Plan of the country: for the period July 1965 to June 1970, over and 

above all expenses of malaria control and rural health service activities. 

Yemen. Following an exchange of letters, a WHO malaria adviser has been assigned to 

the country and a pre -eradication programme was started in October 1964. 

6, WESTERN PACIFIC REGION 

Brtish Solomon Islands Protectorate. The malaria eradication pilot project started 

by the end of 1961 and terminated in December 1964. The objectives were to study the 

possibility of stopping malaria transmission under the prevailing epidemiological 

conditions with the available methods and to train national staff. The population 

covered was approximately 35 000 (one- fourth of the whole population of the Protectorate) 

in Guadalcanal and in the New Georgia group of islands, in both areas malaria was 

hyperendemic. 

The method of attack used was indoor residual spraying with DDT water dispersible 

powder at the rate of 2 g /m2 twice a year, except in the island of Savo (approximately 

1100 people), where mass drug administration •(chloroquine /pyrimethamine and primaquine) 

was carried out once a week for eight weeks followed by radical treatment of positive 

cases. 

Parasitological assessments indicated that transmission was interrupted in New 

Georgia by late 1963, by which timé active and passive detection was instituted. In 

Savo, transmission was also stopped and it was proved that radical treatment of 

P. vivax (South -West Pacific strain) was effective. 
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In Guadalcanal, there were also indications that transmission was stopped in 

several areas but that it continued in others mainly due to the large and uncontrolled 

importation of positive cases from unprotected areas outside the project, which 

emphasized the early need to provide an adequate surveillance system. 

In view of these encouraging results, the Government requested continuation of 

WHO assistance for a pre -eradication programme, which started in January 1965. 

Subject to the fulfilment of all the necessary conditions, not least the development 

of adequate rural health facilities, a malaria eradication programme could be started • in 1970. 
Brunei. The pre -eradication programme became fully operational during 1964 and rapid 

progress was made. It is hoped that by the end of 1965 it will be possible to prepare 

a plan of operations for a malaria eradication programme to start in 1966. In view of 

the limited malaria problem in Brunei, interruption of transmission should quickly be 

achieved once attack measures are commenced. The three contiguous states of Brunei, 

Sabah and Sarawak (Malaysia) will then be able to follow a co- ordinated development of 

eradication of malaria. 

Cambodia. The pre -eradication programme has suffered from financial and organizational 

difficulties, in spite of which progress has been accomplished particularly in the first 

steps to develop rural health services in some vulnerable areas. 

Malaria technicians have been distributed in highly malarious areas (Snuol and 

Pailin) where they constitute the •first nuclei of a rural health infrastructure and 

this plan is being extended also to malarious coastal areas. The results achieved so 

far have encouraged the Government to support this policy. 

In the Snuol area, 40 malaria rural health posts have been established, staffed 

with malaria technicians and provided with various levels of supervision, as a 

preliminary step to the establishment of a pilot project in an area where the highly 

exophilic A. balabacensis is the main vector. It is expected that this project will 

be implemented in 1965. In the Pailin area in the north -west, which is also an 

A. balabacensis area, thorough spraying three times a year supported by drug 

administration at the time of spraying, have produced very encouraging results. 



A18 /Р&B /2 
Appendix 
page 36 

An important achievement during 1964 has been the delimitation of malarious areas. 

A country -wide parasite survey has been completed and results are now available, 

showing that the population exposed to malaria risk is well over 2.7 million, much 

higher than previously estimated. For the first time, documented data are available 

which provide a malaria map of the country giving the epidemiology of the disease. 

Provided adequate facilities for the malaria and rural health services are 

available, and if other necessary conditions are fulfilled, it may be possible to 

foresee the beginning of a malaria eradication programme in 1969. 

China (Taiwan). By mid -1964, all the vigilance activities of the maintenance phase • 
were being carried out by the public health services after detailed individual plans 

of operation with each health bureau had been finalized. Additional staff required by 

the regular health services were given training by the national malaria staff. The 

health services were considered to be adequate for the task. 

During 1964, 39 cases of malaria were reported, 14 of which were imported and 

13 introduced cases; no cases were classified as indigenous though one was considered 

as cryptic. 

On 22 July 1964, the Government of the Republic of China submitted a request to 

the Regional Office for the certification of achieved malaria eradication in Taiwan. 

A WHO team was sent to Taiwan from 9 November to 18 December 1964. 

Hong -Kong. The few cases of malaria reported from Hong -Kong are said to be mostly 

imported. 

Japan. Malaria appears to have almost completely disappeared without specific 

antimalaria measures. The Government has not yet requested certification of eradication. 

Korea. Malaria is not considered a public health problem of great importance. 

However, even though the endemicity is low it is widespread in the rural areas. 

The development of the public health services in general and of the health 

infrastructure in particular is being vigorously. pursued. At the city and county 

levels there are almost 200 health centres. At the district (rayon) level there is a 

network of government clinics with a number of health workers. It is estimated that 

there is one physician for every 30 000 people. 

• 
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The pre -eradication programme has concentrated on the development of passive 

case detection posts which include hospitals, health centres, private practitioners, 

school health teachers, village chiefs, influential citizens, youth club leaders, 

etc. Almost 3000 persons were trained in 1964 for this purpose. An extension of 

this network is expected in 1965 and further support may be forthcoming when the 

rural health service is better developed. 

The malarious areas of the country are being delimited and various methods of 

attack are being tried out. The conversion of the pre -eradication programme to 

malaria eradication is likely to be delayed by financial difficulties but it could 

take place in, 1967. 

Laos. It has not been possible to carry out any organized antimalaria activity in 

Laos due to insecurity. 

Macao. The few cases of malaria reported are said to be mostly imported. 

Malaysia. 

(i) Malaya. The malaria eradication pilot project (Malaysia -20) with its 

headquarters in Kuala Lumpur, started in March 1960 and ended in June 1964. It 

was located in the S:elanger State and covered a population of approximately 

110 000 in an area of 1300'km2. The purpose of the project was to find out if it 

. was possible to stop malaria transmission by available methods and to train 

national staff. Spraying with DDT emulsion concentrate at 2 g/m2 was carried 

out twice a year. The first cycle started in March 1961 and the last in January 

1964. 

Periodical parasitological assessments indicated that transmission had 

ceased by August 1962, and that the last indigenous P. faleiparum case was 

recorded in May 1962. Active and passive case detection measures weroг 

instituted in October 1962, with the assistance of the well -developed rural health 

service (57 rural health institutions). The annual blood examination rate was 

maintained at satisfactory levels (approximately 30 per cent.). A pre -eradication 

programme was started in July 1964 on a country -wide basis. If the development 

of this programme is not delayed by financial shortages a malaria eradication 

programme could start in 1969. 
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(ii) Sabah. Apart from the island of Labuan which is in the consolidation 

phase, the whole of the rest of the State is under the attack phase. An 

effective case detection system has been organized for the pre.- consolidation 

areas which covered approximately two -thirds of the State from which it may be 

possible to withdraw spraying operations at an early date. 

(iii) Sarawak. Antimalaria activities started in 1953. The majority of 

the country is in the consolidation phase; only 20 per cent, of the originally 

malarious population are still under the attack phase, mostly along the border 

with Kalimantan (Indonesia). Throughout the country, including the attack phase • 
areas, an extensive case detection system with both active and passive elements 

has been built up and produced very high annual blood examination (ABER) in most 

parts of the State. The passive case detection system alone achieved an annual 

blood examination rate of about 10 per cent. in 1964. 

However, further improvement is still needed, especially in certain areas, 

before the general health services are in a position to fulfill adequately their 

duties in the maintenance phase. 

(iv) Singapore. Malaria is reported to have disappeared from Singapore. 

NE:w Hebrides. No programme has started yet, mainly due to lack of facilities, but 

if á pre- eradication programme could start in 1968, it is possible that by 1971 a 

malaria eradication programme c ̂ uld be launched. 

Territory of Papua and New Guinea. An intensive campaign of malaria control on a 

largе scale is in progress. 

Philippines. Efforts have been made with increased USAID and WHO support to follow 

in 1964 the programme established in the plan of operation signed in 1963. In view 

of the financial, administrative and operational difficulties experienced by this 

programme, an assesstient.was made early 1964 and as a result the Undersecretary 

for Health and Medical Services was appointed as Administrator of the Programme, 

helped by an Executive. Assistant anдΡd d т; sed by the -tenhnical staff of the Central 
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Malaria Division. This brought about some improvement, but there is no real 

full -time leader of the programme. The malaria service is still suffering from the 

sudden decentralization of the health services into eight regions, which took place in 

1959. Although the number of professional staff (67) is adequate, there.is need for 

retraining and assignment of definite responsibilities. 

The rural health services are reasonably well developed and staffed and are 

continuously expanding. Each rural health unit usually includes one physician, one 

nurse, one midwife and one sanitary inspector. There are 406 rural health units in 

the consolidation phase area and 835 in the attack phase area., However, adequate 

orientation of the general health workers and close co- ordination with malaria workers 

have not been sufficiently developed yet. 

A redefinition of malarious areas has been made and some areas were reverted from 

consolidation into attack. The situation has been carefully assessed with a view to 

finding appropriate solutions. Remedial steps are being taken, but improved results 

may not be immediately visible. Unless corrective measures are applied effectively 

and soon, the completion of the attack phase will be delayed and the targets set of 

the whole country in consolidation by 1967 and in maintenance by 1969 will not be 

realized. 

Ryukyu Islands. The malaria service in the group of islands covered by the malaria 

eradication programme is well integrated in the local health services and there are 

no problems of financing, supply, etc. Epidemiological assessments continued to 

reveal freedom from indigenous cases in the absence of attack measures. In the 

rest of the Ryukyus, it is reported that malaria cases have been absent for several 

years, including the island of Okinawa, the largest in the country, with approximately 

800 000 people and where the health services appear to be adequately developed. 

A request was received from the Government of Ryukyus for a WHO evaluation team 

to certify achievement of eradication. The Government was informed of the data to 

be collected and of the facilities required. It is planned for the team to visit 

the Ryukyu Islands in 1965. 

Timor. No information has been received on the malaria situation. 
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Viet Nam. The whole malaria organization has recently been transformed into an 

Administration- General for Health Development (AGHD). The head of the malaria service 

has become the Minister of Health, his Deputy has been posted to the Direction of 

the AGЮ; the epidemiology and operations sections maintain their malaria identity, 

while other sections (logistics), administration, personnel, etc.) provide 

assistance to both malaria and other rural health activities. However, field 

studies and antimalaria operations have been hampered by insecurity and until the 

situation improves it is not possible to make a constructive forecast on the develop- 

ment of the programme. 
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DETAILED STATUS OF MALARIA ERADIСATION aг THE AFRICAN REGION As AT 31 DECEMBER 1964 

Population in thousands 

Other Where malaria Where Where eradication programmes in progress 

Country or other political unit Total 

never indigenous 

or disappeared 

Of 

original 

malaria 
eradication 

--- Where 

eradication 
malaria 

eradication In the In the In the 

without specific malarious claimed consolida- attack preparatory Total 
programme 

projects in 
antimalaria 
measures 

areas (maintenance 
phase) 

tion phase phase phase not yet 
stared 

op eration 

(1) (2) (:) (4) (5) (6) (7) (8) (9) (10) 
(11)á 

1. Basutoland 747 747 - - - - - - - - 

2. Beehuanaland 340 - 340 - - - - - 340 - 

3. Burundi 2 929 103 2 826 - - - - - 2 826 - 

4. Cameroon 4 688 - 4 688 - - - - - 4 688 PEP 

5. Central African Republic 1 310 - 1 310 - - - - - 1 310 - 

6. Chad 2 796 _ 2 796 - - - - - 2 796 - 

7. Congo (Brazzaville) 1 058 - 1 058 - - - - - 1 058 - 

8. Congo (Dem. Rep. of) 15 551 - 15 551 - - - - - 15 551 - 

9. Dahomey 2 304 - 2 304 - - - - - 2 304 PEP 

French Overseas Territories: 

10. Comoro 189 - 189 - - - - - 189 - b 

11. La Réu pion 383 - 383 - - - - - звз РЕЅ- 

12. Gabon 472 - 472 - - - - - 472 - 

13. Gambia 325 - 325 - - - - - 325 - 

14. Ghana 7 640 - 7 640 - - - - - 7 640 PEP 

15. Guinea 3 509 - 3 509 - - - - - 3 509 - 

16. Ivory Coast 3 787 - 3 787 - - - - - 3 787 - 

17. Kenya 9 252 427 8 825 - - - - - 8 825 - 

18. Liberia 1 339 - 1 339 - - - - - 1 339 PEP 

19. Madagascar 6 192 - 6 192 - - - - - 6 192 PEРb 

20. Malawi з 8з6 - з 836 - - - - - 3 836 - 

21. Mali 4 651 - 4 651 - -_ - - - 4 651 - 

22. Mauritania 872 - 872 - - - - - 872 PEP 

23. Mauritius 753 - 753 301 • 363 89 - 452 - - 
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DETAILED STATUS OF MALARIА ERADICATION IN THE AFRICAN REGION AS AT 31 DECEMBER 1964 (continued) 

Population in thousands 

Other 
Where malaria 
never indigenous s Of 

Where 
malaria 

Where eradication programmes in progress 
Whеге 

Country or other political unit Total 
or disappeared original eradication In the In the In the eradication 

malaria 
eradication 

without specific malarious claimed consolida- attack preparatory 
Total programme projects in 

antimalaria 
measures 

areas (maintenance 
phase) 

taon phase phase phase not yet 

started 
operation 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (ii) 
_ .... (ii) 

24. Niger 3 259 - 3 259 - - - - - 3 259 - 

25. Nigeria 56 209 - 56 209 - - - - - 56 209 FR? METC PEP 

Portugal: 

26. Angola 5 196 - 5 196 - - - - _ 5 196 .- 

27. Cape Verde 224 - 224 25 - 101 - 101 98 - 

28. Guinea 575 - 575 - - - - - 575 - 

29. Mozambique 7 093 - 7 093 - - - - - 7 093 PEP- 
50. Sao Tomé and Principe 61 - 61 - - - - - 6l - 
31. Rwanda 2 964 187 2 777 - - - - - 2 777 - 

32. St Helena 5 5 - - - - - - - 

33. Senegal 3 455 - 3 455 - - - - - 3 455 РЕР 

34. Seychelles 46 46 - - - - - - - - 

35. Sierra Leone 2 199 - 2 199 - - - - - 2 199 PEP 

36. South Africa 17 746 13 206 4 540 3 126 1 364 50 - 1 4ј 4 - - 

37. Southern Rhodesia 4 212 105 4 107 - 145 - - 145 3 962 PEP 

з8. South -East Africa 574 353 221 - - - _ - 221 - 

Spain: 

39• Spanish Guinea 266 - 266 - - - - - 266 PEP- 
40. Spanish Sahara 25 - 25 - - - - - 25 - 

41. Sidi Ifni 55 55 - - - - - - - - 

42. Swaziland 296 120 176 99 77 - - 77 - - 
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DETAILED.SТATUS OF MALARIA ERADICATION IN THE AFRICAN REGION As AT 31 DECEMBER 1964 (continued) 

Population in thousands 

Where malaria 

never indigenous Of 

Where 

malaria 

Where eradication programmes in progress 
Where 

Other 

Country or other political unit Total 
or disappeared original eradication In the In the In the eradication 

malaria 
eradication 

without specific malarious claimed consolida- attack preparatory programme 
antimalaria 
measures 

areas (maintenance 
phase) 

tion phase phase phase 
Total 

not yet 
started 

projects in 
operation 

(1) (2) (з) (4) (5) (6) (7) (8) (9) (10) (11)1 

Tanzania: 

43. Tanganyika 10 074 906 9 168 - - - - - 9 168 - 

44. Zanzibar 334 - 334 - - 334 - 334 - - 

45. Togo 1 607 - 1 607 - - - - - 1 607 PEP 

46. Uganda 7 459 - 7 459 - - - - - 7 459 FRP PEP 

47. Upper Volta 4 673 - 4 673 - - - - - 4 673 - 

48. Zambia 3 648 - 3 648 - - - - - 3 648 - 

Тоtal 207 178 16 260 190 918 з 551 1 949 574 - 2 523 184 844 - 

1 

á 
FRP - field research project; METC - malaria eradication training centre; PEP - pre -eradication programme; PES - pre -eradication survey. 

Plan of operations for PEP or РES submitted to government. 
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DETAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION As AT 31 DECEMBER 1964 

Population in thousands 

Other 
Where malaria 

never indigenoцs ---- Of 

Where 
malaria 

Where eradication programmes in progress 
Where 

Country or other political unit Total 
or disappeared 

without specific 
original 

malarious 
eradication 

claimed 
In the 

consolida- 
In the 
attack 

In the 

preparatory 
eradication 

programme 

malaria 
eradication 

antimalaria 
measures 

areas (maintenance 
phase) 

tion phase phase phase 
Total 

not yet 
started 

projects in 
operation 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

1. Antigua 60 60 - - _ - - - - - 

2. Argentina 22 287 • 19 549 2 738 1 021 627 329 761 1 717 

3. Bahamas 114 114 - - - - - - - - 

4. Barbados 236 4 232 232 - - - - - - 

5. Bermuda 47 47 - - - - - - - - 

6. Bolivia 4 266 2 913 1 353 - 1 141 212 - 1 353 - .. - 

7. Brazil 80 332 40 041 40 291 - 2 183 9 175 28 933 40 291 - 
. - .. 

8. British Guiana 631 - 631 589 - 42 - 42 - - 

9. British Honduras 104 - 104 - 104 - - 104 

10. Canada 
.. 

.. 

19 548 19 548 . .......... 
.,. - - ... .. 

11. Chile 8 520 8 386 134 134 - - - - _ - 

12. Colombia 17 505 7 936 9 569 - 6 053 3 154 - 9 207 362 - - 

13. Costa Rica 1 387 964 423 - 294 129 - 423 - - 

14. Cuba 7 420 5 181 2 239 - - 2 239 - 2 239 - - 

15. Dominica 62 48 14 - 14 - - 14 - - 

16. Dominican Republic 3 452 622 2 830 - - 2 830 - 2 830 - - 

17. Ecuador 4 81з 2 161 2 652 - 1 053 1 599 - 2 652 - - 

18. El Salvador 2 828 928 1 900 - - 696 1 204 1 900 - - 

19. Falkland Islands 2 2 - - - - - - - - 

20. French Guiana 35 - 35 - - 31 - 31 4 - 

21. Grenada and Carriacou 93 54 39 - 

22. Guadeloupe 310 32 278 278 - - - - - - 

23. Guatemala 4 278 2 359 1 919 - 1 057 862 - 1 919 - - 

24. Haiti 4 590 1 057 3 533 - - 3 533 - 3 533 - - 

25. Honduras 2 030 1)0 1 900 - 1 631 269 - 1 900 - - 

I 
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DEтAILED STATUS OF MALARIA ERADICATION IN THE AMERICAN REGION As AT 31 DECEMfзER 1964 ( continued) 

Population in thousands 

Other 
Where malaria 

never indigenous Of 

Where 
malaria 

Where eradication programmes in progress 

. 

Where 

Country or other political unit Total 
or disappeared original eradication In the In, the In the eradication 

malaria 
eradication 

without specific malarious claimed consolida- attack preparatory 
Total 

programme 
projects in 

antimalaria 
measures 

areas (maintenance 
phase) 

tion phase phase phase not yet 
started 

operation 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (l0) (11) 

26. Jamaica 1 725 345 1 380 - 1 380 - - 1 38о - . 

2Т. Mártinique 318 117 201 201 

28. Mexico 39 494 19 282 20 212 - 12 740 7 472 - 20 212 - - 

29. Montserrat 13 13 - - _ - _ - _ _ 

30. Netherlands Antilles 206 206 - - - - - - - - 

31. Nicaragua 1 740 69 1 671 - 695 628 348 1 671 - - 

32. Panama 1 210 29 1 181 - - 1 181 - 1 181 - - 

33. Panama Canal Zone 51 - 51 - 50 1 - 51 - - 

34. Paraguay 1 971 333 1 6)8 - - - 1 6)8 1 638 - ." - 

35. Peru 11 511 8 123 3 388 44 2 267 1 077 - 3 344 - - 

36. Puerto Rico 2.572 16 2 556 2 556 - - - - - - 

37. St Kitts, Nevis Anguilla 60 60 - - - - - - - - 

38. St Lucia 99 15 84 84. - - - _ - - 

39. St Pierre and Miquelon 5 5 - - - 

40. St. Vincent 82 82 

41. Surinam 345 140 205 - 138 67 - 205 - - 

42. Trinidad and Tobago 962 - 962 - 962 _ _ 962 - - 

43. United States of America 193 900 146 900 47 000 47 000 _ - - - - - 

44. Uruguay 2 610 2 610 - _ - - - - - - 

45. Venezuela 8 336 2 111 6 225 5 822 116 287 - 403 - - 

46. Virgin Islands 
(United Kingdom) 

47. Virgin Islands 
(United States of America) 37 

Total 452 205 292 600 159 605 58 037 32 505 35 813 32 884 101 202 366 - 

á 
Entire area registered by РАНО as malaria eradicated. 
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DETAILED STATUS OF MALARIA ERADICATION IN THE SOUTH -EAST ASIA ЁЁ' tб t AS AT 31 DECEMBER 1964- 

Country or other political unit 

(1) 

Population in thousands 

Other 
malaria 

eradication, 

projects in 
operation _... 

(11). 

Total 

(2) 

Where malaria 
never indigenous 
or disappeared 

without specific 
antimalaria._ 

measures 

(3) 

Of 

original 

mal.arious 

areas_ 

(4) 

Where 
malaria 

eradication 
claimed 

(maintenance 
phase) 

(5) 

Where eradication programmes in progress 
Where 

In the 

consolida- 
tion phase 

(6) 

In the 

attack 
phase 

(7) 

In the 

preparatory 
phase 

(8) 

Total 

(9) 

eradication 
programme 
not yet y 
started_.._..__.._. 
(ii) 

1. Afghanistan 

2. Burma 

3. Ceylon 

4. India (including Bhutan) 

5. Indonesia 
. 

6. Maldive Islands 

? 7. Mongolia 

8. Nepal 

9. Thailand 

15 608 

24 255 

10 940 

475 463 

iо3 938 

97 

1 066 

9 752 

30 145 

9 640 

2 630 

3 815 

15 454 

- 

14 

1 066 

4 954 

- 

5 968 

21 625 

7 125 

460 009 

103 938 

83 

- 

4 798 

3о 145 

- 

- 

1 521 

93 1171 

- 

- 

- 

- 

- 

697 

11 960 

5 604 

234 442 

17 951 

- 

- 

- 

4 087 

5 271 

6 565 

- 

132 000 

53 246 

- 

- 

3 950 

18 900 

- 

- 

- 

450 

1 314 

- 

- 

848 

7 158 

5 968 

18 525 

5 604 

366 892 

72 511 

- 

- 

4 798 

30 145 

- 

3 100 

- 

- 

31 427. 

83 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- . 

- 

Total 671 264 37 573 633 691 94 638 274 741 219 932 9 770 504 443 34 610 . . 

á 
Epidemiologically satisfying the criteria for entry into the maintenance phase. 

b 
Includes a pre -eradication programme in the province of West Irian. 
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DETAILED STATUS OF MALARIA ERADICATION IN THE EUROPEAN REGION AS AT 31 DECEMBER 1964 

Population in thousands 

Other 
Where malaria 

never indigenous Of 

Where 
malaria 

Where eradication programmes in progress 
Where 

Country or other political unit Total 
or disappeared 

without specific 
original 
malarious 

eradication 
claimed 

In the 
consolida- 

In the 
attack 

In the 
preparatory 

eradication 
programme 

malaria 
eradication 

antimalaria 

measures 
areas (maintenance 

phase) 

tion phase phase phase 
Total 

not yet 
started 

projects in 
operation 

(1) (2) ()) (4) (5) (6) (7) (8) (9) (ii) (n) 

1. Albania 1 851 251 1 600 768 832 - - 832 - - 

2. Algeria 11 903 2 517 9 386 - - - - - 9 386 PEP 

3. Andorra 13 13 - _ _ _ _ _ _ _ 

4. Austria 7 237 7 237 - - - - - - - - 

5. Belgium 9 360 9 360 - - - - - - - - 

6. Bulgaria 8 111 6 334 1 777 1 777 - - - - - - 

7. Byelorussian SSR 8 597 10 8 587 8 587 - - - - - - 

8. Czechoslovakia 14 098 13 945 153 153 - - - - - - 

9. Denmark 4 748 4 748 - - - - - - - - 

10. Faeroe Islands 36 36 - _ _ _ _ _ _ _ 

11. Finland 4 597 4 597 - - - - - - - - 

12. France 48,704 48 555 149 149 - _ 

13. Eastern Germany 17 102 17 102 - _ - _ _ _ _ _ 

14. Germany, Federal Republic of 56 515 56 515 - - - - - - - - 

15. Gibraltar 25 25 _ - - 

16. Greece 8 556 3 995 4 561 3 058 1 503 - - 1 503 - - 

17. Greenland 38 38 - - - - - - - - 

18. Hungary 10 149 8 630 1 519 1. 519 - - - - - _ 

19. Iceland 191 191 - - - - - - - - 
20. Ireland 2 864 2 864 - - - - _ _ _ - 

21. Italy 50 912 46 791 4 121 4 121 - - - - - - 

22. Liechtenstein 18 18 - - - - - - - 

23. Luxembourg 329 329 - - - - - - - - 
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DETAILED sTATUS OF MALARIA ERADICATION IN THE EUROPEAN REGIоN Аs AT 31 DECEMBER 1964 (continued) 

Population in thousands 

Where malaria 
never indigenous Of 

Where 
malaria 

Where eradication programmes in progress 
Where 

Other 

malaria 

Country or other political unit Total 
or disappeared 

without specific 
original 

malarious 

eradication 
claimed 

In the 
consolida- 

In the 

attack 

In the 

preparatory 

eradication 

programme 
eradication 

in 
antimalaria 

measures 
areas (maintenance 

phase) 
tion phase phase phase TOE not yet 

started 

projects 
operation 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)2 

24. Malta and Gozo 330 • 33о - - - - . - - - - 

25. Monaco 22 22 - - -- - - - - - 

26. Morocco 13 251 1 899 11 552 - - - - - 11 352 PEP 

27. Netherlands 12 201 10 263 1 938 1 938 - - - - - - 

28. Norway 3 711 3 711 - - - - - - - - 

29. Poland 31 292 31 183 109 109 - - - - - - 

30. Portugal 9 134 6 911 2 223 1 550 673 - - 673 - 

31. Romania 19 068 11 531 7 537 6 376 1 161 - - 1 161 - - 

32. San Marino 17 17 - - - - - - - - 

33. Spain 31 451 8 951 22 500 22 500 - - - - - - 

34. Sweden 7 661 7 661 - - - - - - - - 

35. Switzerland 5 994 5 994 - - - - - - - - 

36. Turkey 31 О43 - 31 043 - 22 259 8 784 - 31 043 - - 

37. Ukrainian SSR 

з8. Union of Soviet Socialist 

45 185 3 45 182 45 182 - - - - - - 

Republics (ex Byelorussian 
and Ukrainian SSR) 

176 746 12 201 164 545 163 945 600 - - 600 - - 

39. United Kingdom 54 675 54 675 - - - - - - - - 

40. Yugoslavia 19 381 13 998 5 383 2 477 2 906 - - 2 906 - - 

Total 727 116 403 451 323 665 264 209 29 934 8 784 - з8 718 20 738 - 

á 
PEP - pre -eradication programme. 
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DETAILED STATUS OF MALARIA ERADICATION IN THE EASTERN MEDITERRANEAN REGION AS AT 31 DECEMBER 1964 

Population in thousands 

Other 
Where malaria Where Where eradication programmes in progress 

Where never indigenous Of malaria 

Country or other political unit Total 
or disappeared original eradication In the In the In the eradication 

malaria 
eradication 

without specific malarious claimed consolida- attack preparatory programme 
antimalaria 
measures 

areas (maintenance 
phase) 

tion phase phase phase 
Total 

not yet 
started 

projects in 
operation 

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

1. Aden & Protectorate of South 
Arabia 1 092 - 1 092 242 - - - - 850 

- 

2. Bahrain 167 - 167 - - _ - _ 167 - 

3. Cyprus 598 - 598 598 - - - - - - 

4. Ethiopia 21 000 10 500 10 500 - - - - - 10 500 PEP 

5. French Somaliland 70 - 70 70 - - - - - - 

6. Gaza Strip 382 - 382 382 - - _ _ - - 

7. Iran 22 807 6 514 16 293 - 7 664 4 149 4 480 16 293 - - 

8. Iraq 7 005 2 568 4 437 - 2 169 2 268 - 4 437 - - 

9. Israel 2 492 - 2 492 2 388 104 - - 104 - - 

10. Jordan 1 890 910 980 524 456 - _ 456 _ - 

11. Kuwait 347 34 7 - - - - - - - - 

12. Lebanon 2 200 1 456 744 481 263 - - 263 - - 

13. Libya 1 560 1 520 40 - 40 - _ 40 - - 

14. Muscat and Oman 571 - 571 - - - - - 571 - 

15. Pakistan 100 964 10 765 90 199 - - 25 719 19 370 45 089 45 110 - 

16. Qatar 55 7 48 - - - - - 48 - 

17. Saudi Arabia 3 6411 1 234 2 407 - - - - - 2 407 PEP 

18. Somalia 2 300 500 1 800 - - - _ - 1 800 PEP 

19. Sudan 13 357 - 1з 357 - - - - - 13 357 PEP 

20. Syria 5 351 3 607 1 744 1 201 543 - - 543 - - 

21. Trucial Oman 111 - 111 - 

22. Tunisia 4 589 2 495 2 094 - - - - - 2 094 - 

23. United Arab Republic 28 835 9 282 19 553 - - - - - 19 553 - 

24. Yemen 3 000 1 800 1 200 - - - - - 1 200 PEP . 

Total 224 384 53 505 170 879 5 886 11 239 32 136 23 850 
i 

67 225 97 768 
á 

PEP - pre -eradication programme. - WHO estimate. 
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DETAILED STATUS OF MALARIA ERADICATION IN THE WESTERN PACIFIC REGION AS AT 31 DECEMBER 1964 

Population in thousands 

Where malaria 

never indigenous Of 

Where 

malaria 

Where eradication programmes in progress 
Where 

Other 

Country or other political unit Total 
or disappeared original eradication In the In the In the eradication 

malaria 
eradication 

without specific malarious claimed consolida- attack preparatory programme 

antimalaria 
measures - 

areas (maintenance � 

phase) 

tion phase P phase phase .... ... 

Total. 
_._ not -yet _..... 

started 

projects in ... 

operation 

(1) (2) (з) (4) (5) (6) (7) (8) (9) (lo) (11)a 

1. American Samoa 21 21 - - - - - - - - 

2. Australia 11 262 11 252 10 10 - - - - - - 

3. Bonin Islands 0 0 - - - - - - - - 

4. British Solomon Islands 
Protectorate 

134 1�4 134 PP 

5. Brunei 99 48 51 - - - - - 51 PEP 

6. Cambodia 6 000 3 300 2 700 - - - - - 2 700 PEP 

7. Canton and Enderbury 
Islands 

0 0 - - - - - - 
. 

- - 

8. China (Taiwan) 12 335 - 12 335 12 335 - - - - - - 

9. Christmas Island 3 3 - - - - - - - - . 

10. Cocos Islands 1 1 - - - - - - - - 

11. Cook Islands .. 19 19 - - - - - - - - 

12. Fiji Islands 457 457 - - - - - - - - 

13. French Polynesia 84 84 - - - - - - - - 

14. Gilbert and Ellice Islands 49 49 - - - - - _ _ _ 

15. Guam 68 68 - - - - - - - - 

16. Нong Kong 3 838 - з 838 3 086 - - - - 752 - 

17. Japan 97 197 97 197 - - - - - - - - . . 

18. Korea, Republic of 28 642 5 000 23 642 - - - - - 23 642 PEP 

19. Laos 2 002 - 2 002 - - - - - 2 002 - . 

20. Macao 171 7 164 - - - - - 164. - 

Malaysia: 

21. Malaya 7 975 - 7 975 - - - - - 7 975 PEA 
. 

22. Sabah 508 72 436 -. 14 422 -. 

23. Sarawak 822 128 694 _. 518 176 694 _ _ 

24. Singapore 1 866 - 1 866 1 866 - - - - - - 
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DEтАILFD STATUS OF MALARIA ERADICATION IN 'IlE WEBтERN PACIFIC REGION As AT 31 DECEMBER 1964 (continued) 

Population in thousands 

Other 
Where malaria 

never indigenous Of 

Where 
malaria 

r 

Where eradication programmes in progress 
Where 

In the 
consolida- 

In the 
attack 

In the 
preparatory 

r eradication 
programme 

Country or other political unit Total 
or disappeared 

without specific 
original 

malarious 
eradication 

claimed 

malaria 
eradicatiorэΡ 

antimalaria 

measures 
areas (maintenance 

phase) 
tion phase phase phase 

Total 
not yet 
started 

projects it 

operation 

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

25. Midway Islands 2 2 _ - _ _ _ _ - _ 

26. Nauru 5 5 - - - - - - - - 

27. New Caledonia 88 88 - - - - - - - - 

28. New Hebrides 71 - 71 - - - - - 71 - 

29. New Zealand 2 622 2 622 - - - - - - - - 

30. Niue 5 5 - - - - - - - - 

31. Norfolk Island 1 1 - - - - - - - - 

32. Pacific Islands 89 89 - _ _ - _ _ - _ 

33. Papua and New Guinea 2 159 - 2 159 - - - - - 2 159 - 

34, Philippines 31 814 23 016 8 798 - 4 005 4 095 - 8 100 698 MEТС 

35. Pitcairn 0 0 - - - - - - - - 

36. Ryukyu Islands 939 107 832 821 11 - - 11 - - 

37. Timor (Portugal) 543 109 434 - - - - - 434 _ 

38. Tokelau Islands 2 2 - - - - - _ - - 

39. Tonga 72 72 - - - - - - - - 

40. Viet Nam, Republic of 16 104 2 597 13 507 - - - - - 13 507 PEP 

41. Wake Island 0 0 - - - - - - - - 

4e. Western Samoa 122 122 - - - - - - - - 

Total 228 191 146 543 81 648 18 118 4 548 4 693 - 9 241 54 289 - 

China 753 700 

North Korea 11 115 No other information available 

North Viet Nam 18 500 

Total 1 011 506 

á 
METC - malaria eradication training centre; PEP - pre -eradication programme; PP - pilot project. 


