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At its twenty -third session, the Executive Board considered the Report of 

the Director - General on the present status of the world -wide malaria eradication 

effort and appreciated the fact that the report constitцted the first comprehensive 

review of the situation in relation to malaria eradication throughout the world. 

Believing that information in the Report would be of value to the World Health 

Assembly, the Executive Board, in its resolution EB23.R62, requested the Director - 

General to bring the Report up -to -date for presentation to the Twelfth World Health 

Assembly and also requested all governments concerned to assist the Director -General 

by providing him with such information as he might request. 

The Director -General has the honour to present the attached Report on the 

present status of the world -wide malaria eradication effort for the information 

of the Twelfth World Health Assembly.l 

The document submitted to the twenty -third session of the Board has been revised 

and brought up -to -date in accordance with the data provided by governments in their 

replies to a special questionnaire. While replies have been received from the 

majority of governments, there are still a number from whom no replies have been 

received. 

In accordance with resolution WHA10.32 of the Tenth World Health Assembly the 

Organization will continue to collect information from governments and it is hoped 

that, with the further co- operation of the governments concerned, it will be possible, 

in future revisions, to present entirely complete and accurate data and to reflect 

the continuing progress towards the final goal of the eradication of malaria from 

the world. 

Annexed 
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I. INTRODUCTION 

Almost equal in importance to Ross's epoch- making discovery, at the end of the 

last century, of the role of anopheline mosquitos in transmitting human malaria was 

the revelation during the Second World War of the use of DDT as a residual insecticide 

against the malaria vector. The introduction of DDT caused a revolutionary change 

in the strategy. against malaria. Until then the reduction of the size of anopheline 

populations had been the only way to reduce the intensity of malarial transmission. 

This was done by the permanent elimination through sanitary engineering works, or 

the temporary destruction through larvicides, of anopheline larvae in their breeding 

places. But breeding conditions vary so considerably and the relation of breeding 

places to man is also so variable, that long preparatory studies were necessary for 

the control of anopheline breeding in any particular situation. Such laborious and 

costly operations could be undertaken only in communities of a marked demographic, 

economic and strategic value, and as a consequence the areas of control were mere 

dots in the malarious map of a country. 

The introduction of residual insecticides moved the theatre of operations from 

the anopheline breeding places to the habitations of man, and based the control of 

malaria on the reduction of the life span of the vector species, instead of on an 

indiscriminate reduction of the whole anopheline population. The economic implication: 

of the use of residual insecticides were even more significant. In the first place, 

the diminution of the cost of operations was such that it became possible to extend 

antimalarial work to the rural areas which had always been the most severely affected 

by malaria. Secondly, it was possible to estimate the cost of operations on the 

basis of the size of the human population and the size of human dwellings. Here 

was a concrete, definite framework an which could be based the calculation of costs. 

For the first time the main requirements for a national campaign could be estimated 

simply by working out the human population to be protected and the average surface 

to be sprayed per capita. 

At first the objective remained, as in the past, the control of malaria. But 

the extensive use of residual insecticides was followed by two technical observations 

of great importance. One was the fortuitous eradication of malaria, even in areas 
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where this had not been specifically pre -planned, and the other was the growing 

resistance of insects of public health importance to the action of residual insecticides 

followed by the development of cross -resistance to allied Insecticides. The first 

showed that the eradication of malaria is possible, by the reduction, and finally by 

the extinction, of the parasite reservoir when transmission has been interrupted. 

The second observation signalized the urgent need to embark upon malaria eradication 

before the development of resistance of the vector species could render ineffective 

this most feasibl a method of malaria control. 

These were the reasons which in 1954 moved the Fourteenth Pan American Sanitary 

Conference, and the Malaria Conference for the Western Pacific and South -East Asia 

Regions, and in 1955 the Eighth World Health Assembly to recommend the "implementation 

of a programme having as its ultimate objective the world -wide eradication of malaria ". 

It was affirmed at that time (and it remains true) that malaria infection dies 

out within three years if no reinfection occurs; therefore the interruption of 

transmission for a period of three years would mean the eradication of the disease. 

The simplicity of this concept led to an enthusiastic idea that three to four 

years of extensive spraying would mean malaria eradication, and that thus all our 

troubles would be over. This notion is quite correct from the purely tactical 

point of view; four years of total coverage (equal to three years of total interruption_ 

of transmission) will normally lead to eradication; but very soon it was realized that 

an operation of "total coverage" requires a preparatory period of about one year for a 

pre -eradication survey and the organization of a true eradication service, and that 

later not less than three years must be set aside to cover the period of surveillance 

operation of the consolidation phase. Thus eight years are needed to complete an 

ideal eradication plan, assuming that all activities are performed on schedule and 

with the necessary efficiency. 

But these programmes are essentially national enterprises; and countries are 

so diverse in their historical, political, administrative and epidemiological features, 

that each technical plan, in spite of its inherent simplicity, needs to be conditioned 

to the pattern of every individual country. Moreover, if the large number of well•. 

trained personnel needed for every project is not forthcoming immediately, the 
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simultaneous development of eradication programmes in all countries according the 

standard scheme will be hampered and even rendered impossible. Various other 

contingencies arising on the human side, such as political instability, nomadism, 

economic depression, etc. or on the vector side, such as extradomiciliary transmission, 

behaviouristic changes, or the dreaded development of insecticide resistance may impede 

the normal process of eradication operations. 

Consequently, and in spite of the sound and stable technical principles upon 

which the theory of malaria eradication is based, the timing and the progress of a 

global attack on malaria cannot be adjusted to the minimum theoretical period necessary 

for a single ideal eradication scheme. 

The report contains a rough assessment of the global attack. It is possible, 

by studying the map inserted under Part II, point 1.7 to appreciate the shift of 

the world towards malaria eradication. In the history of public health, no similar 

"administrative" progress has ever before been achieved in any other activity, in 

spite of the difficulties referred to in the previous paragraphs. It is still too 

early for any accurate assessment of the epidemiological results; this may come in 

due time. In order to facilitate the evaluation of the progress made in different 

parts of the world, narratives and tables have been presented for the various WHO 

regions in Part II. 

One big handicap to global planning and co- ordination is the inadequacy of the 

present reporting system. This report was prepared with the best available data and 

estimates. It is expected that future documents of the same kind will provide 

corrections and improvements in the factual information, until finally it becomes 

possible to attain the thoroughness and perfection which are now so deeply needed in 

all programmes of malaria eradication. 

Attention is drawn to Part VI, which contains a tentative appraisal of the total 

cost of the world -wide programme as from 1 January 1959 until completion, required 

to be met from all sources - national, bilateral and multilateral. It should be 

emphasized that the information,as it will be explained in the text, is only tentative 

and approximate, because of the lack of precise and current information. The Director - 

General considers, however, that providing even such a tentative appraisal of the total 

cost of the programme is a step forward, and intends to make every effort to obtain 

additional information, and to make it available in subsequent reports to the Health 

Assembly. 
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Il. STA`1'TJS OF .kNTINLAIA ACTIVITL,S BY R�G20NS 

1-1 AI+'çICAN REGION 

General Picture 

In 1955, when the Eighth World Health Assembly adopted the principle of global 

т аlaria eradication, Pompano and Russell pointed out thEt in tropical Africa 'the 

s Ltuation is not quite so promising, owing to the current relatively high cost of 

ma1аrl а control in that region and to the absence thus far of any convincing 

success on a country -wide scale, There is no reason to doubt that the difficulties 

will be overcome but one cannot yet foresee the elimination of malаri a in the near 

future" . 

The sixth report of the Expert Committee on Malaria (1956) appreciated the 

fact that in tropical Africa special conditions had modified the application of 

methods of malaria eradication by insecticide spraying and that in certain 

projects the degree of control had been incomplete so that transmission had not 

been interrupted. 

In consequence the. Expert Committee recommended the setting up of pilot 

erojects and the furtherance of other studies 

The general prospects of malaria eradication in Africa are flow somewhat 

brighter. The results of pilot projects in south -east Africa have shown that 

interruption of transmission can be achieved by residual insecticides alone in 

this area which is at the periphery of the distribution of the notorious African 

vector, A._gambiee. Consequently the time has care for the planning, in that 

part of Africa, of a large WНO- sponsored inter -territorial malaria eradication 

project covering an area inhabited by 4.3 million persons. 

In two other areas (Mauritius and Yаourdé pilot area in the South Camercons) 

the eradication prospects are so bright that surveillance is being instituted in 

1959. 

On the other hard, in tropical Africa, where residual insecticides alone 

have not succeeded yet in bringing about the interruption of transmission a sertes 
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of research and pilot projects have been set up to appraise the possibility of 

malaria eradication by the combined action of insecticidal methods and chemo- 

therapy. 

Extent of she Problem 

The African region covers an area of 7 848 542 square miles or 20 319 875 

square kilometres and has an estimated population of 153 975 000. 

Malaria is prevalent over the whole region with the exception of the southern 

part of the Union of South Africa, and three complete political units: 

(a) Basutoland Protectorate, the altitude of which varies from 5000 feet to 

11 000 feet (population 800 000); 

(b) the island of St Helena, situated 2100 miles from the west coast of 

Africa (population 5000); 

(с) Seychelles and its Dependencies, which consist of 92 islands with a 

population of 40 000. 

Naturally, several other countries of the African region have areas where 

malaria is absent, mainly because of top'graphieal and climatological conditions 

(deserts and highlands). It is estimated that the total population of the Region 

exposed to malaria amounts to more than 134 millions. (See Tables 1, 2, 3.) 

Organ`.zзtиcn of tlat iо:±a.'. Malaria S�_ �гсев 

In most of the countries in Africa there is no national malaria service. 

Antimalaria activities are carried out in urban areas by general health services. 

Only in countries where pilot projects or eradication activities are afoot is there 

either a national malaria service, or a relevant section of the Medical Department. 

In British :'mast Africa the Ёast African Institute of Malaria and Vector -borne 

Diseases at Aman i acts in an advisory capacity to the five governments, and plans 

the activities carried out by the General Health Services. The situation is 

similar in Nigeria, where the Federal Malaria Service advises the Federal Medical 

Department, while the Northern Region of Nigeria has its own Malaria Unit. In 
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Ghana a new Malaria Unit of the Ministry of Health has recently been created. 

In Liberia, the Liberian Institute of Tropical Medicine acts in an advisory 

capacity on some specific problems to the National Public Health Service of the 

Government. The same is true with regard to the United Kingdom Medical Research 

Councils Unit in Bathurst in its relation to the Government of Gambia. In 

Mozambique, the Malaria Station at Loureпço Marques advises the Government. In 

French Africa special sections of the Endemic Diseases Service have the same 

responsibility. 

This is shown in Table 4. 

Legislation (Table 5) 

Out of 40 countries in Africa only 12 have any form of special legislation 

with a bearing on malaria eradication. Compulsory case reporting is in force in 

seven countries only (Union of South Africa, Réunion, Bechuanaland, Mauritius, 

Tanganyika, Senegal and Liberia). 

Personnel (Table 6) 

The data available on the number and distribution of national personnel in 

the African Region are too scanty for a comprehensive evaluation. Generally 

speaking there is a great shortage of trained national personnel, especially of 

supervisory grades. It might be usefully pointed out that the whole of tropical 

Africa has only 13 250 physicians or approximately one for 10 745 people. 

Field Operations 

In some areas of Africa antimalaria schemes using residual insecticides in 

rural areas had already commenced during the period 1948 -1950. Such was the case 

in Mauritius, Madagascar, Union of South Africa, Southern Rhodesia and Southern 

Nigeria (I1aro), . 

During the past few years a greatly increased number of antimalaria 

programmes were carried out in the African Region either by the national govern- 

ments alone or with assistance from the United Nations or bilateral agencies. 
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These programmes may be classified into two groups. The first group includes 

countries of southern Africa such as the Union of South Africa (Transvaal, Natal), 

Bechuanaland, Swaziland and Southern Rhodesia, as well as Mauritius, Réunion and 

the highlands of Madagаscar'where the results of residual insecticidal campaigns 

have been vary good and there is evidence that malaria eradication is within sight. 

This is particularly true with regard to Mauritius, Swaziland and Réunion, where 

the cessation of spraying and the institution of surveillance are being organized. 

In the second group are the programmes carried out in tropical Africa 

sensu strictб, vi• the main body of the continent stretching from the 15° N 
parallel to approximately the tropic of Capricorn. Most of these schemes were 

undertaken by the national governments, often with the help of the United Nations 

Children's Fund or the United States bilateral programme. Several were 

assisted by WHO either by the provision of international personnel or by the grant 

of additional funds. 

These schemes were situated in Liberia, French West Africa (Senegal, Dahomey, 

Haute-Volta) French Camerions, French Togoland, Northern Nigeria, Nandi District 

in Kenya, and Taveta Pare in Tаnganyika, 

In this second group of programmes only the results obtained in the pilot 

area of Southern Camerions were encouraging, The malariometric indices showed 

that after four years of residual spraying with dieldrin, the interruption of 

transmission was so close that organization of a surveillance system is now 

planned together with a cessation of spraying. It should be pointed out, howevex', 

that, the epidemiological conditions of the Southern Camerions are rather unusual. 

In the remaining programmes, spraying with residual insecticides brought about a 

decrease in the amount of malaria which was often quite sрeeteCular, but trans- 

mission was not interrupted and new infections were still occurring even after 

three to four years of spraying. 

The geographical and ethnological features of rural African areas are such 

that a 100 per cent. coverage of all dwellings and outhouses can be accomplished 

only when the logistics of the programmes are flawless. Any hitch in the form of 
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delayed supplies, shortage of petrol for transport, breakdown of vehicles, 

unusually early and heavy rains, etc., puts the whole programme out of gear. 

Such difficulties have not been infrequent, although the situation has greatly 

improved during the past two years. Incomplete coverage may also be due to 

intrinsic ethnological causes and many examples of this could be quoted. The 

extreme privacy of the houses of Moslem populations of Central Africa must be 

respected and the greatest tact is needed when dealing with areas where women 

are in purdah. In Liberia the "crop- huts" or "rice -kitchens" where people live 

during the cultivation of their crops are far away from the villages, often 

impossible to locate and to spray. Elsewhere the inside walls are replaat'еrеd 

after spraying or new houses are built between two spraying cycles. 

Nomadic populations of the Sudan and 6omalila.nd or like the Fulani of 

Northern Nigeria carry with them their huts or tents, which are not suitable for 

residual spraying. Generally speaking, even the mobility of the permanent 

populations in tropical Africa has been under -estimated; for example, it is now 

known that approximately one -third of the inhabitants of the western part of 

South Togo moves seasonally to Ghana. 

It is thus understandable that the results of a pilot project, which is 

limited in size, may well be prejudiced by the possibility of reinfection from 

outside the protected area. 

Most of the rural dwellings in Africa have mud walls and а thatched roof. 

The mud walls are frequently characterized by a potent sorptive action which, 

together with the hi > >h environmental temperature, causes a rapid fy11 in the 

activity of residual insecticides. Therefore, specially careful attention must 

be paid to ensuring: that the rhythm End dosage of spraying is adequate for local 

conditigns. 

Spraying Squads 

'fames 7 -10 show available information on the organization of spraying squads 

in African programmes. The difficulty and expense of recruiting suitable super- 

visors is reflected in the large size of the squads used in several countries. 
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Stirrup -pump type sprayers and knapsack sprayers are preferred in many programmes 

for their durability and ease of maintenance, but compression sprayers are used in 

the HO /UNICEF- essisted ргоgгаiiеѕ of West Africa. 

Epidemiological Operations, 

In' this region the bulk of information on malaria incidence and prevalence is 

still obtained through notifications from hospitals and clinics and by malario- 

metric surveys. 

Thе exceptions are Mauritius and Swaziland where extensive active surveillance 

procedures were' carried out in 1958; these, in the case of Mauritius, will be 

further increased in 1959. It should be noted that in Swaziland blood slides are 

taken during house -tó -house visits by random sampling (10 %) and not only from cases 

of fever, 

Table 12 presents evaluation and surveillance procedures in the various 

countries in synoptic forms and Table 14 the results of case findings by these 

methods. 

Chemotherapy in Malaria Eradication In Africa (Table 15) 

The difficulties and disappointments connected with the use of residual 

insecticides in tropical Africa, have produced an understandable swing of the 

pendulum towards chemotherapy. It is now the general eо�� census of opinion that 

antimalarial drugs will have to play an important part in our strategy. Well 

conducted and well assessed field trials of antimalarials are being increased and 

even at this stage one can assess the possibilities of this method. 

We have a number of drugs which alone or in combination are excellent for 

treatment of malaria or for long-term protection of well supervised groups àf 

populations like labour camps, schools, etc. Unfortunately, all the drugs 

available today are relatively rapidly excreted from the body and must be 

administered at regular intervals og not less than once 2 month. This creates 

immediately a problem in long -,term mass administration. It is obvious that it 

Cannot be solved by itinerant health units periodically visiting the area and 
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giving the drug to every individual. One practical solution is to organize a 

peripheral system of drug distribution by village headmen, after an intensive 

public health briefing of the people concerned, but the success of such a scheme 

will depend on a highly organized and careful supervision. An alternative is the 

administration of medicated salt according to the method originally introduced by 

Pinotti in Brazil. A field trial of this method is now in the preparatory stage 

in North Ghana. During the period 1958 -1960 a series of drug trials is being 

carried out in Africa in conjunction with residual spraying or without any anti - 

mosquito measures. 

Erit овюlоgiсаl Operations 

In all African programmes entomological operations play an important role. 

The species chiefly responsible for malaria transmission over the greater part of 

the continent is Anopheles gambiae; it is known to be one of the world's most 

efficient vectors and its ecology varies from area to area. In many parts its 

habits do not make it readily amenable to control by residual insecticides. 

Special research projects are therefore in operation with the object of finding 

ways to control transmission by this vector. (Table 16) 

The most serious and recent technical difficulty of malaria eradication in 

Africa is undoubtedly the phenomenon of resistance to insecticides. In October 1955 

the first authentic case of resistance of A. gembiae to dieldrin was reported. 

(See Table 17.) 

However, in many other areas where dieldrin or BIC have been used for three to 

four years, no resistance has been reported. These areas include Togo, Dahomey, 

South Camerions, Kenya (Nandi), Tanganyika (Taveta- Pare), Transvaal, Southern 

Rhodesia and Swaziland. 

Fortunately, there is no resistance in tropical. Africa to DDT, and in areas of 

dieldrin resistance DDT still remains an effective weapon. 

Transport 

Although programmes on the whole are well equipped with motor vehicles, these 

are often unusable in rural areas and there sprаymen must walk long distances to 
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reach remote villages and seasonally occupied shelters. It should be pointed out 

that the long distаncs involved, the unsatisfactory state of many roads, the 

shortage of skilled drivers and mechanics, the rigours of the climate and the 

difficulty of obtaining spare parts and oth,r supplias are responsible for such an 

amount of wear of the motor vehicles that there always tends to be a shortage of 

transport. 

Data available on vehicles in use in antimalaria programmes are given in 

Table 18' 

Appraisal of i0 Effort 

International personnel provided by WHO are shown in Table 19 according to 

countries. .'hе total numbers at the present time are : 15 malariologists, 

12 entomologists, 8 sanitarians and 16 laboratory technicians and a number of 

others are under recruitment. Technical advice is given by the Regional Office, 

where the staff of the malaria eradication unit includes a regional malaria adviser 

and an entomologist, A second malariologist, a sanitary engineer and an administra- 

tive adviser will be added shortly. 

A considerable number of fellowships have been awarded and special training 

courses are held from time to time in different institutes in the region. 

Technical meetings,. conferences and seminars are organized from time to time 

sometimes on 2 regional basis and sometimes involving only part of the region. 

ouch meetings give workers in different countries a valuable opportunity of 

discussing urgent problems together and do much for inter- country co- ordination of 

malaria programmes. 

Prospects 

Results of pilot projects in the Union of South Africa, in Swaziland and in. 

Southern Rhodesia have shown that malaria eradication in these areas is practicable. 

The VНО meeting on malaria eradication in Lourenço Marques (August 1958), 

recommended the organization of a large inter -country eradication programme in the 

south -eastern part of Africa to include the southern portion of Mozambique, 
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Transvaal, Bechuanalend Protectorate, Northern Natal, еwazilаnd and Southern 

Rhodesia. It has a great chance of success if carried out with the necessary 

thoroughness and with the full support of national governments. The programme, 

covеrinL- a. total of some 4.3 million people, will be developed in three stages, 

the first of which will commence in 1959: (1) pro-eradication survey by a number 

of assessment teams, (2) adequate co- ordination of the programme between various 

territories by а standing committee; (3) training courses to improve the field 

techniques. 

In Mauritius and in Гаоиndё in South Camerions, the progress has been such 

that the suppression of spraying anд the institution of surveillance will be 

carried out in 1959. 

pis far as the difficult part of tropical Africa is concerned, it has been 

recognized that the best way of solving the technical problems, which are still 

facing us, is to carry out a series of reliable pilot projects, the aim of which 

is to find out the best method of interrupting trаnsтismion in these areas. 

Increased attention is being given to entomological assessment and to the technique 

of spraying operations. The possibilities of chemotherapy as a supplementary 

method of malaria eradication are being assessed. Pilot projects for the study 

of these problems are being carried out in the following countries and territories: 

Senegal, Haute -Volta (Bobo -Dioulasso), Togo, Dahomey, French Camerions, Liberia, 

Ghana, Nigeria, Zanzibaх, Somaliland, Uganda, Southern Rhodesia, Tanganyika and 

Nadagas car. 

It has been estimated that the coot of malaria eradication in Africa amounts 

to 41 cents per capita per annum. Even if one half of this sum is provided by 

the United Nations agencies,, the remaining 20 cents per capita per annum would 

represent a considerable proportion of the total per capita budget on medical and 

health work of most of the governments in tropical Africa. Thus it will be 

difficult to meet the cost of malaria eradication activities in Africa, without 

very considerable outside assistance, until the economic standards rise con - 

siderably above the present levels. On the other hand, the economic status cannot 

rise rapidly without a preliminary rise of standards of health and education. 
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Naturally, low educational standards have an important bearing on the 

availability of indigenous professional and well trained auxiliary personnel so 

necessary for country wide health programmes, as well as on the active co- 

operation of the public which is essential in malaria eradication activities. 

Lastly, it should be borne in mind that the change from a passive acceptance 

of public health activities to a collective enthusiastic effort (as seen in South 

America) is most difficult at a time when many parts of Africa are in an acute 

transitional stage, highly influenced by changing political trends and passions. 
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ш 

� 

�а 

Simultaneous 
total coverage 

Successive coverage 
of тalarious arеaв 

Attack: 
date of 
begin- 
ning 

Consoli- 
dation: 

date of 
begin- 
ning 

Attack: 
Date of 
begin- 
ning 

Consolida- 
tion: 

expected 
date begin- 
ning in . 

' 

last area' 

1 
ј 

. 

2 3 4 5 # 6 7 6 9i10 

Réunion 
ј I 1950 I 1956 1 

1 

. , 

Ruanda-Urundi 
ј 

ј ј 
. 

+ ј ј 
X 

Southern Rhodeaia ј 
1 

ј 
Х 

г 

г Х 

Sao Тоте and' 
Principe 

. Х 

St Helena г Х I I 

Senegal 
ј ј 

.. 
ј Х 

Seychelles . 

1 

. 
Х 

ј ј 
I 

Sierra Leоne ' I I ј 

� 
Х 

South West Africaj 
1 I I 

I 

Somaliland . 

Prctectorate 
Х Х 

Spanish Guinea 
ј 

1 

Х 

# Control measures mainly confined to urban areas 
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Tú:c;i,E 1. TIг иAïАRIА iRА:::ICkТ10N SITUATION 
AFRO ('continued) 
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Eradication programme in progress 
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total coverage 
Successive coverage 
of maЭ.arious areas 

. 

� 
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í� 
п; 
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,.-ј 

� 
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Attack: 
date of 
begin- 
nung 

. 

Consoli- ' 

dation: . 

date of 
begin- 

ning 

Attack: 
date of 
begin- 

ning 

. 

,Corisolida- 
tion: 
expected 
date begin- 
ning, 1n� :; 

last area 
't" 

: 

1.. 
f 2 3 4 5 

6 ј 
7 . 

. . . 
8 ј9 

, 

ј1О.` 

Spanish North 
. .. _. 

Africa 
• , I ..:...+..........,�... 

; 

Sparüsh еst 
Africa 

swazuiana : 1950 1958 , 

Тang��a ј 

: .. 

�Х 
. 

Togo To g 
- 

ј 

� � 

� 

Uganda 
ј 

јх 
3t 
х 

Union of 5outh 
Africa ' 

1955 1957 

Upper Volta ( 
ј ј 

• 
ј х Xi� 

Zanzibar 
11958 

' 

*. ontrol measures mainly confined to urban areas 
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TABLE 2 • EXTENT 0F MALARIA PROBLEM BY P..REAs AND BY РолцL L ТI0г.т IN THE AFRICAN REGION IN 1958 

Country 
or territory 

Original malarious 
areas 

A. Areas 

eradicated 

3 or 
without indigenous 

Areas with malaria not eradicated .. 

with malaria • 

more years 
cases 

B. Under surveillance 
(consolidation phase) 
Less than 3 years 

without indigenous cases 

C. Regularly 
sprayed 

D. Not regularly 
sprayed 

. 

2 Population 2 Population 2 Population 2 Population 2 Population 
in thous ands in thousands in thous ands in thousands in thousands 

Angola (1953) 1 246,700 4 317 ,., • 1 300 • ,.. 3 017 

Bechuanaland (1953) 
- 00 200 

Belgian Congo (1953) 2 345 410 12 8 11 1 250 ... 11 561 

Cameroons (British Administration) 88 270 1 534 ...•.. ... ... 1 534 

Cameroons (French Administration) (195g) 432 000 3 18 8 269,500 1 48 2 162 200 1 706 

Cape Verde Islands (1953) ... 112 ,,,, 86 ∎., 26 

Со: о 'o Islands (1953) 2 171 171 .... 8 , .. 163 

Federation of Rhodesia .. . 

Northern Rhodesia ••• 1 772 1 772 
Southern Rhodesia (l958 ) 364 000 2 100 *50 000 1 000 314 000 1 100 
Nyasaland (1956/57) 127.368 2 678 1 500 350 125 868 2 328 

French Equatorial Africa (1956) 2 510 000 ; 4 824 .,, 370 ... 4 454 

French West Africa 4 388 128 16 370 15 687 1 676 4 372 441 14 694 

Gambia (1953) 10 369 28 5 20 ... 265 

Ghana (1958) 235 100 4 763 (222) 235 100 4 541 

Guinea 245 857 1 520 245 8 57 1 520 

Kenya (1957) 6 000 2 340 612 (a „ , 5 388 

Rеt:. (1958) .. • e 233 18 9 (a ... 44 
Liberia (1958) 94 028 1 250 ,,, 160 .•, 1 090 

Madagascar (1956) 590 000 ( ?) 4 905 ... 4 000 ... 905 

Mauritius (1958) 1 8 65 588 1 103 468 762 120 

мozambique (1953) 771 125 6 105 ... 622 ‚« 5 483 

Nigeria (1958 ) 8 78 447 32 433 10 360 Soo 868 087 31 933 

Portuguese Guinea 36 125 553 ... ••• ••• 553 

Ruanda Urundi (1957) 4 100 40 000 4 100 
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TABLE 2. EXTENT OP АLлRIA ЁoВLl .ï BY LRЕA5 `1''�D BY POPULATION IN THE AFRICAN REGION IN 1958 

A. Areas with malaria 
eradicated 

Areas with malaria not eradicated 

B. Under surveillance 

Count Original malarious (consolidation phase) C. Regularly D. Not regularly 
or terra ory areas 3 or more years Less than 3 years sprayed sprayed 

without indigenous cases without indigenous cases 

2 Population 
in thousands 

2 Population 
in thousands 

2 Population 
in thous ands 

2 Population 
in thousands 

2 Population 
in thousands 

Sae Tomé and Principe (1954) 964 58 

Sieгra Leone (1956/57) 72 326 2 100 64 121 72 262 1 979 

Somaliland Protectorate (1957) • . ... 640 •,; 25 ,., 615 

Spanish Guinea 28 051 209 ... ... .., 209 

Spanish North Africa ... 20 
' ... .., 20 

South l ?est Africa . ... 230 �.. ... ... 230 

Swaziland (1958) 11 700 150 132 15 1 200 125 910 10 

Tanganyika (1957) .. ... 8 000 . ... 250 (a) ... 7 750 

Togo (French Administration) (1957) 57 000 1 088 3 000 340 54 000 748 

Uganda (1958) 
- 208 964 5 000 208 964 5 000 

Union of South Africa 259 358 3 772 139 518 2 78 5 23 309 147 96 541 8 40 

Zanzibar and Pemba' •(1958 ) • 2 640 28 1 2 640 281 

Total 15 007 976 134 360 139 650 2 8 00 25 612 740 493 604 19 98 4 6 658 779 110 836 

Provisional estimate 

Data not available 

(a) Includes antilarval operations 
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TABLE 3. PRESЕNT STATUS OF THE ERЙDICATION 0F MALARIA 
BY POPULATION IN TEE AFRICAN RGION 

Status 
ј 

Population 
1 

èr cent. 

Malaria never present or died out without 
specific antimalaria measures 15 735 000 10.5 

Malaria eradicated 2.800 000 1.9 

Under surveillance 740 000 0.5 

Malaria still present, but organized 
programme under way 1 484 000 1.0 

Malaria still present but programme in 
preparatory phase 8 845 000 5.9 

Transmission known to occur but no organized 
programme under way 120 491 000 80.2 

Total 150 095 000 100.0 
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TABLE 4. THE ORGANZA ' ION OF NATIONAL ILLARIA S? RVIC ЕS 
IN THE AFRICAN REGION 

C'óцпif érritory 
i 

Of icial natie of service Other activities 

of service 

Angola 

Bechuanaland 

Belgian Congo 

Ruanda Urundi 

British Camerions 

British Somaliland 

Federation of Rhodesia 
and Nyasaland 
(Northern Rhodesia 
Nyasaland 
Southern Rhodesia) 

French Camerions 

French Equatorial Africa 

French Togoland 

French West Africa 
(Senegal and Dakar 
Upper Volta 
Dahomey) 

Gambia 

Ghana 

Kenya 

Reunion 

Liberia 

Madagascar 

(Department of Medical Services, 
• Loanda) 

(Health Department) 

(Service Général de Santé Publique, 
Leopoldville) 

(Service Médical. Provincial) 

(Medical Department, Victoria) 

(лealth Department) . 

(Ministry.of Health) 

Section Paludisme du Service 
dн{ygiène Mobile et 
Prophylaxie 

Section Antipalustre du Service 
Commun de Lutte contre les 
Grandes Endémies 

(Santé Publique) 

Section Antipalustre du Service 

Commun de Lutte contre les 
Grandes Endémies 

(Medical Department, Bathurst) 

Malaria Unit, Ministry of Health 

( Medical Department) 

(Direction Départementale de la 
Ssntв, Service de Prophylaxie) 

(National Public Health Service) 

Service Central kntipaludique 

Endemic diseases 

Endemic diseases 
in rural areas 

Endemic diseases 
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TABLE 4. ТНЕ ORGAЛiIGATION OF NATIONAL IAL. °IL S,RVIC:_ S 
IN THE AFRICAN Rг.GION ( continued) 

Country or territory . Official name of service Other activities 

of service 

Mauritius Insect -borne Diseases Division, 

Medical Department 

Mozambique :dstaçаo Antimalarica de Lourenço 
Marques 

Nigeria Federal Malaria Service; Northern 
Kegional iíalaria Unit 

Malaria reoeearch, 
training and 
pilot projects 

Portuguese Guinеа Instituto de Medicina Tropical, 
Bissau 

General public 
health 

Sierra Leone (Health Department, Freetown) 

Swaziland Malaria Section, Medical Depart - 
ment, Bremersdo'p 

Tanganyika Tarigariyika Malaria Unit 

Uganda (Medical Department) 

Union of South Africa (Union Health Department) 

Zanzibar and Pemba (Health Department) 



TABLE 5 . Tliг' p L l-,RIA L.BGISLA T ION 
AFЛtICAN iEGION 

Country 
or territory 

Specific national 
Ј, legislation 

(1) 

Other 
relevant 

(2) 

Included in (1) or (2) 

Obligatory house 
access 

_.._... 

Compulsory case 
reporting 

Obligatory accept- 
ance treatment 

Supplies customs 
exemption 

Camerions No No No No No Yes 

Dahomey No Yes Yes No No Yes 

Ghana No Yes Yes No No Yes 

Réunion Yes No Yes Yes No No 

Liberia No Yes Yes Yes No Yes o 

Mauritius Yes - Yes Yes Yes No 

Nigeria No Yes Yes.. No No Yes 

Senegal - Yes Yes Yes . No - 

Southern Rhodesia No Yes No No No Yes 

Swaziland No Yes Yes No No - 

Togo No - Yes No No Yes 

Uganda No Yes Yes Yes No Yes 

Union of South Africa No Yes Yes Yes No No 

Upper Volta No No - - - - 

Zanzibar No Yes Yes .. No No Yes 

In some districts only 

А12/Р&B/10 
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TABLE б. PERSONNEL AND TRAINING 
AFRICAN REGION 

Countr�г 
or territory 

- 

P rofessional 1Т ,:;on-?�rofessiona.l Administrative 
Sp raying 

staff 
Surveillance 

staff 
Drivers and 

mechanics 
Other 

ш 
� 

� 

°� 
г1 . 

� 

и 

v 

с> 

� 

� 

� 

• и 

� 

U 

� 

° 

� 

и 
•� 

� 

ш 
� 

� 

H 

� 
� 

� 

Н 

и 

� 

ш 
о 

� 

. . � 

� � 

�✓ 

ш 

л 

H 

� 

� � � 

cл 

� � 

� 
Camero ans 15 ` 

ј 
- - 2 - - 5 - - 197 - - - - - 43 - - 17 - - 

Upper Volta 
1 

10 4 - 1 - - 2 - - 
с 

5б"' - - - - - 9 - - 1 - - 

Réunieп 
I I, 

11 - - 69 - - 4 - - 11 - - (ј 5 - - 

Mauritius 
I 

3 
ј 

- - 7 - - 16 - _ Ё7 - - � 9 - - 25 - -- 1428 - - 

Nigeria§ 
ј 

б; 
ј _ 21122 - - 45 - - ј 109 - - I 20 . - _з 3 - - ( 23 - - 

S enegal 
1 

9 - - „ - � - - 2 
ј 

1/2 

- L - 
i 

I - 
1 

- ( 

б6 

170 

- 

- 

- 

- 

ј 
3 

� 

- 

- 

ј - 

- 

� - 

21 

1 

- 

- 

- 45 

i 

- 
1 

1 

- 

- 

- 

- Southern Rhodesia 2 ( - 
г 

- 14 
ј 

1 - 

Swaziland 
ј 

2 
f 

- 
ј 

- � 1 - - 2 � - ј - б 
1 

- - I 21 - � - � 1 - I 

Togo 
I 1 i 

( 

- 
ј 

- 
` 

- I 
- 1 � - - 

ј 
32 - 5 - I� 11 - i - - - 

I 

- 

Uganda 
I 

22� .- .- 
ј 94 - 

ј 
2 No spe cial admin. 90 

I 

- - - - i - � Л1о fu11-time staf� 

Union оf Sóuth Africa 
I 

5 
,& 

! 

1 1 I6g'' 
1 

2 Ii? 12 � -- 

I 

701 I 

I 

Zanzibar 
1 

5 
1 

5 - ! 7 I - 
( 

1 
ј 

- - ј 99 4 - - 1 - � - - 2 
ј 

- � - 
I! 

- I - - 

Dahomey а S 
1 

- 
f - 

ј 
- - 

1 

- 
ј 

4 
I 

- 
I 

- 
I 

93 
1 

- - 
I 

4 
I 

- 
I - Î1 

16 
I 

- - I! 

II 

2 
I 

- - 

Ghana 
Ј 

, - - 29 - i - 
ј 

5 
ј 

- 
I 

- +i - 
I 

- - - ( - ( - iј 4 - 
1 

- 3o2 I - _ 

Liberia l 9а 
j 

_ 3ај 43а i - ј - 
I 

7а 
I 

- 
1 

- 
l 

; 133а � - - 
I 

- I - - ј 
1 f 30а I - ' - 

Part --tme 
Some part -time 

а ICA and WHO staff 
O 

Figures amended at Headquarters 
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TABLE 7. HOU E -S: ?.AyING 0Р RATIONS - ТR.ANSРORТ 
Ar RI CAN REGION 

_.. __ . ._..... _.. . __.. 

Country 
or territory . 

....... .. . . . ... _ .. ... 

Tota1 spraying squa ds 
� . .. .... _. . _ . 

Means of Transport 

Лgotor vehicle Eoat l� dounted F'tot î,ü.xéd Other transport 

Camerions 14 14 - - - - - 

Dahomey .. ... 10 . 

- - - - 10 - 

Ghana - - - - - - - 

Réunion 11 

Liberia 17 - - - - 17 - 

Mauritius • 20 20 - - - - - 

Nigeria 24 12 - - -- 12 - 

Senegal 3 3* - - - - - 

Southern Rhodesia 68 68 - - - - - 

Swaziland • • • 3 ' 3 - - - . - 
�� 

Togo Э Э" - - - - .- 

*,: 
Uganda - - - - - - - 

Union of South Africa 164 � 40 - 
I 

- - 1244& - 

Upper Volta 6-8 h-g - - - - - 

Zanzibar . 9 9 - - - - - 

Belgian Congоa - Some - - - - - 

Ruanda 
±а 

- Some - - - - - 

r,rench Equatorial Africaa 50 50 - - - - 

Ivory Coasta - Some - - - - - 
. . 

Kerуaa 10 _ 
: . - 10 - - - - - 

Madagas car - Sоте - - - - - 

Nyas al and8 3 - - - 3 - - 

Portuguese Guineaa - Some - - - - - 

Sierra Leonea 1 1 - - - - - 

Amended at Headquarters 

No action 

84 permanent, 80 seasonal 

a 
ЕВ report 1958 

'CA and t "HO 
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TABLE 8. DOUSES SРРRЛYЕD AND 1.IЛ.N -DлYS 
AFRI CAN REGION 

Country 
or territory 

Total houses sprayed Houses sprayed once 
Houses sprayed more 

than once 
Total man -days 

(spraymen only) 

Careroons 716 391 615 816 100 575 42 300 

Réunion 12 502 ... ... ... 

Mauritius 31 700 31 700 - 11 770 '` 

Nigeria 394 500 - 394 500 18 000 approx. 

Senegal ... 105 405 ... 4 332 

Southern Rhodesia 313 011 • 313 011 - 8 000 approx. 

Swaziland 21 055 13 514 7 541 2 200 

Togó. 72 883 ... ... 4 186 

Uganda - 

Union of South Africa 382 916 ... ... 9• 775 

Upper Volta 116 954 88 142 28 812 6 349 

Zanzibar 80 068 80 068 - ... 

Dahomey 256 297 256 297 - •3 362 

Ghana - - - -- 

Liberia 53 338 53 113 225 11 503 

Figures ariended at Headquarters 

...Data not available 
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TABLE 9. DЅЕСТIСТРЕЅ USED IN НOUSE SPRAYING 
AFRICAN REGION 

Country 
or territory 

Insecticide Formulation 
* 

Wall dosage Quantity used Unit 

Camerions DDT 75% w 2.60 67 511 kg 

BIC 50% w 0.90 767 kg 

Dieldrin 50% w 1.20 40 585 kg 

Mauritius DDT 50% w 1.8 ... 

DDT Technical 1.5 - -- 
DDT 25% e 2.2 ". 
BIC 6% w ... ... 

Dieldrin 50% w 0.56 ... 

Upper Volta DDT 75% w 2.0 23 777 kg 

Dieldrin 50% w 0.5 57 kg 

Nigeria DDT 75% w 1 -2 105 500 kg 

Réunion DDT/biazinon 75% w (DDT) ... .. 

Senegal DDT 75% w 2.0 30 901 kg 

Southern Rhodesia ВНС 10% w 0.5-0.6 66 000 kg 

Dieldrin 50% w 0.5 5 200 kg 

Swaziland DDТ Technical 2.0 
ВНС l0á 0.4 3 700 kg 

Togoland Dieldrin 50% w 0.6 9 976 kg 

Uganda Nil 

Union of South Africa ВНС 10% w 0.2 78 000 kg 

DDT Technical 1.34 ( ?) 

DDT 27% e 2.0 39 000 litres 

Zanzibar Dieldrin 50% w 0.8 12 600 kg 

Dieldrin resin 50% w 0.8 1 680 kg 

Dahomey Dieldrin 50% w 0.6 42 194 kg 

Liberia Dieldrin 50% w 0.1 -0.4 1 300 kg 

Dieldrin 18.6% e ... 1 130 litres 

DDT 75% w 2.0 300 kg 

DDT 75% w 2.65 19 184 kg 

technical = technical product 

'. g per m2 of technical product (gamma isomer for ВНС) calculated nozzle dosage 

w = water dispersible powder 

e = emulsion concentrate 

... Data not available 



тА$rF 1о. sPRAYING UIPfi?�NT USED 

AFRICAN REGION 

Country or territory туре of sprayer Make Total on hand 

Camerions Compression Hudson 438 

Dahomey Compression Hudson 39 

Ghana - 

Réuniori Compression* Not known Not known 

Liberia Compression Hudson 753 S 8implex 45 
Hudson Xpert 7105 /?H0 /01 108 

Mauritius Compression Eclipse "Leader Junior" 50 

Nigeria Compression Hudson Xpert approx. 120 

Senegal Compression Hudson Xpert 122 

Southern Rhodesia Stirrup Westhill 130 

Swaziland Knapsack Mesto Prakticus 85 

Togo Compression Hudson 121 

Uganda Nil -- - 

Upper Volta Compression Hudson 710/$ - Xpert 98 

Union of South Africa Compression Eclipse 1 348 
Stirrup - 28 

Zanzibar Stirrup Eclipse Junior 40 

* 
From E$ Rероrt 1958 
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TABLE 11... .ЕЕD ING CONTROL OPERATIONS 
AFRICAN REGION 

Country 
or territory 

No. of 

squads 
used 

Proportion of working 
time, if spraying 

squads used 
Тyре of control 

Population 
affected 

Houses also 
sprayed. 

Larvicide used Amount 

Ghana 21 - Drainage, clearing, 
larviciding 

222 000 No Malariol . 

DDT 50% w 
43 150 litres 

833 kg 
. ,, . 

- DDT 20� e _ 264 litres - 

BIC 6.5% gamma 11 970 kg 

Réunion 
. .._ . . 

... - ... 150 000 - Gas ói1, DDT, 

act drive 
... 

Liberia 2 - Drainage, clearing, 
larviciding 

45 000 Yes Diesel oil and 
kerosene 

220 litres 

Mauritius 30 - Cleaning and mainte- 
nance of existing 
drains, larviciding 

100 000 Yes Malariol 580 litres 

Nigeria ... - Drainage, clearing, 777 000 N® DDT ... 

larviciding approx. Malariil •.. 

Togo 1 - ... ... ... Actidrine 5% 
in kerosene 

500 litres 

Uganda 100 - All 150 000 No H.S. oil 890 litres 
Gammexane 2 000 kg 

Union of South Africa 164' - Larviciding 450 000 Yes DDT 14 600 litres 

* 
84 permanent, 80 seasonal 

...,Data not available 
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TABLE 12. GENERAL INFORМА�ТОN ON EVALUATION AND SURVEY OPERATIONS 

AFRICAN REGION 

Country 

or territory 

Туре of s»rveil.lacе operations 
Form cf агative 

surveillance and 
periodicity 

Average population 
covered by Epidemiological 

follow -up 

investigations 

Remarks General sco e of p 
malariometric surveys 

Any 
,.king 

1;58 

In 

consoli- 
dation 
phase _.._ 

Also in 'Principal 

attack 
phase 
from .. 

year 

method 
used 

One surveillance 
agent 

One notifica- 
tien agent 

Camerions Parasite turveÿs in 
children, large scale 

None • - - - - - - None 

Dahomey Surveys, mainly in pilot 
project, medium scale 

None - - - - - - 

Ghana Pre- eradication surveys 
in Transvolta, selected 
sample surveys elsewhere 

None - - - - - - 

Liberia Spleen and parasite 
surveys by ICА and WHO 

None - - - - - - - 

Mauritius Parasite surveys in chil- 
dren in malarious area, 

large scale 

Yes Yes Yes from 
1950 on 

Active House to house 
fortnightly 

-- - Every 
case 

Northern Nig. ̂�... Surveys in children in 
selected places 

None - - - - - - None 

Réunion 

Soпthern Rhodesia 
I 

Pre -eradication surveys lNóne - - - . I - - - None 

Senegal Spleen and parasite - 

surveys, medium scale 
None - - - - 1 - - None 

Swaziland Parasite surveys Yes Yes Yes, last 
year of at- 
tack phase 

Active House to house 
fortnightly 

4 000 - Every 
case 

Togo 

Uganda Sample surveys, small 
scale 

None - _ - - - 
- - 

n/ 

Enquiries only dur - 

ing spraying operations 
and drug administration 

Union of South Africa Parasite surveys in all 
phases, medium scale 

None - - - - - - Most 
cases 

Upper Volt a 
French West Africa 

Spleen and parasite sur- 
veys specially in chemo- 
prop�hyl. zone, extensive 
sс P, 

None - - -- - - - None '� Information refers to 

Pilot Zone only 

Zanzibar Parasite surveys in chil- 
dren, medium scale 

None - -- - - - - None 
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TABLE 13. DIAбiЮS'ГТC LАв0RATORY FACIL11'11�5 AVAILABLE 
AFRICAN REGION 

Country 
or territory 

(a) Central Л, 

service lab. 
(b) Regional 
malaria labs. 

(с) Local or 
peripheral 

malaria labs. 

(d) Other 
collaborating 

labs. 

(e) Are labs. at disposal 
of all medical 
practitioners? 

(f) If (e) affirmativé 
is blood examination 

free? 

Camercrn5 Yes None None None Yes Yes 

Réunion No None None 1 Yes Yes 

Mauritius Yes 1 None None Yes Yes 

„Nigeria 
1 

Yes 1 2 - Yes 
ј 

Yes 

Senegal No None 
1 

1 None No 
I 

No 

Southern Rhodesia ) No None + None None No Ni 

Swaziland 
I Yes None I None None Yes Yes 

Togo No None 
1 

1 1 No No 

Uganda Yes l 
ј 0 6 Yes Yes 

Union of South Africa 
ј 

Yes 9 
ј 4 3 I Yes 

ј 

Yes 

Upper Volta Yes - ! - 2 Yes 
I 

Yes 

Zanzibar Yes 1 1 None Yes Yes 

Dahomey ( Yes - 
I 

No I No 

Ghana Yes 3 ( 23 ј 6 Yes Yes 

Liberia No - 2 - Yes . Yes 

* 
ICA and V1fi�0 
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ТАВТТ 14. RESULTS OF CASE FINDINGS 
AFRICAN REGION 

Soúrce of cases 

Other 

sources 

� 
.� 

R, 
ri 

H 

Form of infection Origin of infection 

Remarks 
а � 

� � Ф 
C� � 

О 

Cases 
reported by 
physicians, 
clinics, 

hospitals, 
eto. 

Malario- 
metric 
sur�ey 

Active 
surveillance 

Passive surveillance 

c 3 

• 
аа 

.. 

� 

�ца 
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TABLE 14. RESULTS OF CASE FINDINGS 
AFRICAN REGION (continued) 
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TABLE 15. АNТгА1АRјА DRUGS USED 
AFRICAN REGION 

Quantity 

Drug Country Purpose 
Tablet дозe 

о-r territory : Kg of salt Kg of basa . 

� 

No. of tablets 
base 

Amodiaquiлe Togo Masa adrliinlstrs.tion 300 038 250 mg 

б'lloroquзз..te Dahc_raу Mass adm�.nistration 57.5 34,5 230 000 150 mg 
Mamrït iuú TreatmeIlt 0.1 0.06 400 150 mg 
Nigeria Mass' adлLï.,.nistratï.o.1 15>75 52 500 300 ing" 
Sen°óal Mass administra t1oi1 235 609 300 mg 

�1 

oihodesia 
Mass administration 16.�0 12.0 ` 80 000 150 mg 

Sшazlland Treatmзnt L4 1.05 7 000 15о mg 
Togo Mass administration 599 864 150 mg 
Uganda ' Treatmerrt 440.0 250 mg 

�w'1th salt?) 
Union of South # 

t�frlca 
Treatment 32.775 19.665 131 000 150 rдg 

Upper Volta Mass administration 15 993 100 mg 

Pуrimethamйne Dahomey Mass administration 25 345 000 25 n.g . 

Ghaa Mass administration 0.180 7 200 25 mg 
АЛаиг-itius Treatmar:t 0.02 0.02 950 25 mg» 
Nigeria Mass administration 3.937' 157 500 25 mg 
Sеnegal Mass administration 

' 2 533 802 25 mg 
âwaz ila.r,d Т1 eatment 0.6 0. б . 24 000 25 mg 
Uganda Treatment 1.0 25 mg 
Upper Volta Mass administration 91 696 25 mg 

Proguanil Mauritius Treatment 
. 

1.3 1.3 13 000 100 mg 

Mepacrine Uganda Treatment 550.0 100 mg 

# Figures calculated at Headquarters 
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TABIE 16. мAг 'iRгА ц�.стоRв 
AFRIC.-N REGION 

Соuntх or territory 
I 

Confirmed vectors 

Cгmeraс А. gambiae, A. moucheti, A. funestus, 
А. nј1Z 

Réunion A. gambiae 

Nauritius A. gambiae 
* 

.. , 

Nigeria 
. 

A. gambiae, A. funestus 

Senegal 
ј 

A. gambiae, A. funestus 

Southern Rhodesia 
ј 

А. gambiae, A. funestus 

Swaziland 
ј 

А. gambiae, A. funestus 

Togo 
� 

- 

Uganda 
ј 

A. gambiae, A. funestus 
.._._.. 
Union of South Africa 

ј 

_-._ 

A. gambiae, A. funestus 

Upper Volta A. gambiae, A. funestus, A. flavicosta, 
А . cous tard. 

Zanzibar A. gambiae, A. funestus 

Dahomey 
ј 

No information 

Ghana A. gambiae, A. funestus, A. nui, 
A. hargreavesi 

-- . 

Liberia A. gaxnbiae, A. funestus 

suspect 

Ni entomological investigations in 1955 
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TABLE 17. INSECT2CI:C:L _ ц SISTАNCE 
AFRICAN IЕGION 

Species Соuntry n:r territory Insecticide Area in lan2 Population 

- Camerions - - - 

- Réunion - - - 

- Mauritius - - - 

A. gambiae Northern Nigeria Dieldrin - - 

- Senegal - _ - 

- Southern Rhodesia - - - 

- Swaz i land - - - 

Togo - 

- Uganda - 

- Union of South Africa - - - 

A. gambiae Upper Volta Dieldrin(a) 202.185(b) 

Ivory Coast 

- Zanzibar - - - 

A. gambiae Liberia Dieldrin(a) - - 

A. gambiae Sierra Leone Dieldrin(a) - �00.000 

No entomological investigations in 1958 

Ivory Coast: from EB Report and WHO TRS.162 

(a) Dieldrin resistance characteristically extends to BIC, and to aldrin, 
chlordane and other "cyclodiene derivates ". 

(b) Upper Volta only 



TABLE 18. ТRANSPORТ 

AFRICAN REGION 

Country 
or territory 

Number of vehicles in operation 

Heavy trucks 

(3 tons or over) 
Light trucks 

(pickups) 

Jeeps or 

equiv. 

Station- 

wagons Cars 

Motor - 
cycles 

Bi - 

cycles 

otor 

boats 
Other 

Beasts of 

burden 

Cameroons* 2 + 1 25 + 1 21 2 - - - - - 

Dahomey 1 17 2 - - - - - 4 - 

Ghana - - - - - - - - - - 

French Eratorial 
Africa 41 S0 19 - - - 98 - 11,1 - 

Кепуаa - - 3 _ - - - 

Réunion - 18 5 -- - - - - - - 

Liberia 1 11 3 1 - - _ - _ _ 

?lauritius 6 5 - - 9 • - - - - - 

Nigeria§ 3 3 21 22 - - 24 1 4irk л don - 
4 caзs keys 

Nyаsalаnda - 1 - 

Ruanda Urundia 1 7 3 - - - - - - - 

Senegal 1 12 7 - - - - - - - 

Southern Rhodesia 2 12 5 - 1 - - - - - 

Ѕiегга Leonea - 1 - - - - - - - - 

Swazilаnd - - 3 - - - 20 - - - 

Togo - 7 3 - - - - - - - 
Uganda - 3 - - - - 45 2 -. - 

Union of South Africa - 54 - 1 59 - 178 - - 
Upper Volta 2 16 ..2 2 3 - 6 - .. - 

Zanzibar - - 9 2 - 1 - - - _ 

First figures UNICEF; second SIPIE' ICA and WI-IO Pr.i-� ане 
а 
ЕВ Report. 1958 Figг 'еs amеnd<.. d 

at и� дdquаг ̀ 'rs 
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TABLE 19. INTERNATIONAL STAFF FOR щ.L.4RIА ERADICATION 
IN THE AFRICAN REGION IN 1959 

Medical Engi- Entomo- Sanit- 
Adтin. 

Lab. 

Officers nears logists arians Techn. 
Others Total 

1. Camerions 

2. Liberia 

3. Zanzibar 

4. Dahomey -Togo 

5. North Ghana 

6. Ghana 

7. Nigeria 

8. S omalilarnd 

9. Southern Rhodesia 
and Nyasaland 

0. East Africa 

1. Uganda 

12. Madagascar 

3. Mozambique 

14. Union of South Africa, 
Bechuanaland and 
Transvaal 

15, Union of South Africa, 
.Natal and Swaziland 

16. Mauritius 

17. Togo 

18. Senegal 

Total 

Regional Office 

Advisory Team - 
Regional Office 

Total 

2 

1 

г 

1 

1 

1 

1 

2 

1 

1 

1 

1 

15 

1 

2 

1 

г 

г 

з 

1 

2 

б 

б 

2 

2 

2 

6 

3 

3 

3 

3 

3 

5 

4 

3 

1 

г 

1 

3 5б 

4 

4 

В 

1 

* 
Chemist 

16 
Biologist 
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1.2 AMERICAN REGION 

General Picture 

As of 31 December 1958, with the exception of three small areas of little 

epidemiological importance (in Cuba, British Guiana and Dominica), the entire 

hemisphere was covered by eradication programmes. Only one country, Brazil, has 

yet to begin total coverage operations; but active preparatory work was under way. 

Nicaragua, which had begun total coverage, found it necessary to revise its plan 

of operations and total coverage was resumed in November 1958. Table 1 shows the 

position in detail. 

The programme of malaria eradication in the Western hemisphere has given great • 
impetus to the development of the concept of "eradication" in public health. some 

aspects of the programme merit special comment: the collection of basic documentation 

and its detailed study; the development of procedures for geographic reconnaissance 

"inch by inch" for the purpose of locating and numbering all houses; the rigid 

planning of each operation, adapted to a strict chronology; the training and 

retraining of all personnel at the various levels; the establishment of a 

supervisory structure; the adjustment of administrative and financial measures; 

and the enactment of up -to -date legislation and regulations. Each country has 

done all this iог the preparation of its malaria eradication plan, and all these 

efforts have produced invaluable documents that serve as guides for the campaign 

activities. 

At the national level, the malaria eradication programme has sought and 

obtained the collaboration of the entire community. The different agencies 

within the national health service, medical and paramedical groups, the schools, 

the armed forces, the clergy, social security institutions, private organization, 

and the public in general all give their support to the campaign, thereby making 

this public health endeavour a programme by the nation and for the nation. 

At the international level, collaboration has been extensive and fruitful. 

An unmistakable demonstration of this is the fact that all the countries without 

exception have offered maximum facilities for the utilization of their programmes 

as observation or training areas. Brazil, Jamaica, and Mexico have joined with 

the long- established and traditional School of Malariology of Venezuela to create 

other international training centres. 
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Extent of the Problem 

There are some countries and other political units in the Americas in which 

indigenous malaria is not known to have occurred or where such transmission as 

was present in the past has disappeared without specific eradication measures. In 

addition, there are others that are at present free from indigenous malaria as the 

result of active measures to eradicate the disease. 

Table 2 shows the extent of the problem by area and population as of 

31 December 1958. From these tables it can be seen that Argentina, Brazil, Venezuela, 

British Guiana, Guadeloupe, and Surinam, claim eradication in parts of their 

original malarious area. The total area in these countries from which malaria 

has been eradicated is 407 744 km2, inhabited by an estimated 4 531 000 persons. 

Table 3 summarizes the achievements to date and gives an indication of the 

work still to be done for the eradication of malaria from the Americas. 

Present Status of National Malaria Eradication Services 

The service in charge of the campaign against malaria, designated in this 

report as the "National Malaria Eradication Service" (NMES), has undergone important 

changes with respect to its standing in relation to the other services of the 

national public health administration. These changes are directly related to the 

change in concept from malaria control to malaria eradication. Control programmes, 

on achieving their aim of reducing malaria as a major public health problem, came 

to be amalgamated with other related activities. This trend saw less emphasis 

being given to malaria work, and in some cases the term "malaria" was no longer 

used to designate these sections, in spite of the fact that the disease continued 

to be an important health problem. In some countries, for example, the old and 

well -knower "Malaria Service" became the "Vector Control Department" or "Section of 

Arthropod Control" or was incorporated with other activities to form a "Department 

of Rural Endemics" or became the basis for a "Regional Department of Public Health ". 

Today, with the acceptance of the eradication concept and the all -out drive for 

eradication, the NMES is emerging again as an entity and assuming major importance 

in relation to other health services. 
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The position of the NIES in 1959 is shown in Table 4, together with the 

official name of the service. The table shows clearly the high stature now held 

by the NIES within the respective National Public Health Services (NPHS). 

In some places (British Honduras, Grenada, St Lucia) the malaria eradication 

programme is. -the direct responsibility of the NPHS because the small volume of 

activity does not warrant a specific department. . 

The State of Sao Paulo in Brazil, in accordance with a special agreement with 

the Federal Government, has an independent malaria service which implements its 

own eradication programme, although that programme is co- ordinated with the national 

plan., For this reason, the tables presented in this report make two references 

to Brazil; one for the country as a whole, • excluding S�do Paulo, and the other 

for Sao Paulo itself. 

A new aspect in the administration of malaria eradication programmes is the 

establishment of advisory committees or councils, which at present exist in nine 

countries (Bolivia, Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Nicaragua, 

Paraguay and Peru). The intensification and extension of the eradication programmes 

have' led to the establishment of such bodies principally for advisory and co- ordinating 

purposes, although in two other countries (Brazil, Mexico) theу have been invested 

with the, authority to take decisions on both technical and administrative matters. 

These councils are presided over by the Minister or National Director,of Health, or 

a similar official. Their composition varies from country to country, but 

generally they are made up of representatives of the Ministries of Education, 

Social Security and National Defence, thé universities, medical associations, and 

international agencies which collaborate in the programme (PASB/WHO, UNICEF and 

ICA). In some instances there are also representatives of the Ministries of 

Labour and Finance, the clergy, and private enterprises. The Director of the NMFS 

is also a member of the council. 

In view of the importance of health education and public information, these 

activities are the responsibility of specific units, usually sections, but in seven 

countries they reach the level of a department. It is also important to point out 
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the steps taken for the maintenance of transport vehicles, for which a special 

section has been established under the Administration Department. In two countries 

the office in charge of transport is at the departmental level and is referred to 

as the Department of Logistics. In some programmes local training activities are 

the responsibility of a separate office, but in others this also has the status 

of a department. Only Mexico and Venezuela have research departments. 

With regard to their executive organization, the NМES may be divided into two 

groups: those decentralized, as in the majority of countries (Argentina, Bolivia, 

Brazil including Sáo Paulo, Colombia, Ecuador, Haiti, Mexico, Peru and Venezuela) 

and those centralized, as in Central America, Paraguay, and other political units. 

In the first instance, the area of operations has been divided into "zones ", each 

with an organization similar to that of the Central Office (Sections of Spraying 

'Operations, Epidemiology, Health Education, Administration, Transportation, etc.), 

Parallel to the increasing importance of the NМES within a respective NPHS 

has been the acceptance of the desirable practice of confining the activities of 

the NNE'S to malaria eradication exclusively. The situation existing in 1958 was 

that in nine countries and two other political units the NМES were devoted 

exclusively to malaria eradication. Of the remaining countries, six included 

activities related to Aëdes aegypti eradication and other yellow fever operations. 

Two others extended the scope of the NМES to the control of insects in general. 

This is excellent progress considering that only three countries in 1954 had an 

NMS devoted only to malaria. 

There is now no country in the Americas, with the exception of Cuba, which 

on 26 February 1959 signed an agreement for a pre - eradication survey, which does 

not have a concrete plan for the coverage of the entire malarious area in a single 

operation or by progressive stages. The same is true for all other political units 

as well, since Dominica will begin total coverage in July 1959 according to plan, 

and the interior of British Guiana will begin a programme with medicated salt prior 

to July 1959. 
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Legislation 

The adoption of legislative measures is still a further indication of the 

interest shown by the governments of the Americas in malaria eradication. 

The most outstanding achievement is the introduction of the concept of 

eradication, in lieu of control, in the legislation of 15 countries. Some laws 

contain very advanced provisions, e.g. obligation to report on construction or 

renovation of dwellings, and on migratory movements among the population; obligation 

to request authorization to paint or wash sprayed walls; and prohibition against 

occupancy of unsprayed premises. 

The obligation to report malaria cases has also been given special attention. 

A limit of 24 hours has been established in the legislation of 12 countries and 

"immediate" notification is required in one country and in three other political 

units. In others, there is a seven -day limit, except in one case, where 30 days are 

allowed. At present nine countries and one other political unit require a blood 

smear of parasitological confirmation. 

The majority of the legal provisions studied establish the obligation of 

authorities, organizations, public and private firms, associations, and the population 

in general to co- operate in malaria eradication. 

Table 5 gives a comparative summary of some of the more important provisions 

of antimalaria legislation in the Americas. 

Personnel 

The information in Table б is pre.�ented in order to give a rapid, realistic 

indication of the manpower at present employed, being trained, and needed for the 

eradication of malaria from the Americas. It must be appreciated that the duties 

within a specific category may vary from one NМES to another. For this reason 

the presentation of data has been restricted to personnel whose functions are 

believed to be comparable. As regards spraying staff, there are on the average 

four to five spraymen to each 1 :rigade; a sector chief is responsible for the work 

of four brigades. This ratio, of course, varies between countries and within 
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countries, depending on operational and administrative factors. The malaria 

eradication services havé full - time personnel for the collection of blood smears 

in the search for cases of malaria. There is variation in the background and 

training of evaluators and their supervisors; in some programmes their duties 

include activities other than the routine collection of blood smears from persons 

with fever or a history of fever. There are also physicians who devote their 

time to the planning, organization, and supervision of the work of those employed 

in the evaluation operations. 

Field Operations 

The shift from control to eradication programmes has resulted in an almost 

complete cessation of antilarval operations and associated engineering work. In 

a. few countries, however, it has been found advisable to continue to practise the: 

old methods of larviciding, filling, clearing and drainage in certain areas 

(Table 11). In the vast majority of eases the interruption, of malaria transmissión 

is based solely on t e intensive application of residual- action imagocides, 
complemented where necessary with the use of modern antimalarial drugs. 

Spraying Operations 

In most of the NМLS, spraying operations are being planned, conducted, and 

supervised by a special office or department. With féw exceptions, they are 

generally directed by engineering staff who report directly to the executive chief 

at the national or zone level. 

The number of mounted squads, those travelling on foot, and those with 

transport of more than one type is an interesting feature of Table 7. 

Techniques regarding the surface to be sprayed inside the houses differ 

according to the after -feeding resting habits of the prevailing vector species. 

The general rule is to spray all indoor surfaces, walls and ceilings up to a height 

of`tbree metres, which is the height a. sprayman can reach from the floor using 

standard equipment. 
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DDT and dieldrin, primarily in wettable powder formulations (75$ and 50$ 

respectively) are the two insecticides generally used at the intended dose of 

2 g DDT (technical) and 0.6 g dieldrin (technical) per square metre. In 

French Guiana a limited use of BIC is also made. As a general rule DDT is sprayed 

twice a year, whereas dieldrin is sprayed only once. Details are given in 

Tables 8 and 9. 

In most countries the actual spraying is carried on throughout the year, but 

in some there is a trend to concentrate it within a shorter time. Pressure 

sprayers are the standard equipment in the majority of countries (see Table 10). 

Epidemiological Operations 

In most countries of the Americas surveillance operations (as opposed to 

malariometri,e surveys) have already been started in the early stages of the attack. 

phase. - During this phase they are termed "evaluation operations ", the term 

"surveillance" being reserved for the same type of operations ( "malaria detection ") 

in the consolidation phase. 

Using the term "surveillance operations" in the wider sense, it can be seen 

from table 12 (synopsis of types of epidemiological o эΡerations) that, during the 

year under review, such operations took place in nearly all the countries of the 

region. The same table shows that passive methods, alone or in eohjunоtion with 

active methods, are widely used. Almost 70$ (37 877 out of 54 809) of all 

cases of malaria found in the Americas in 1958 were discovered through a system 

of passive surveillance which is not widely used in other regions, and particularly 

through the work of "voluntary collaborators ". (See Table 14, results of case 

findings.) The development of this system by means of vigorous health - education 

programmes is a special feature of the American malaria eradication campaign. 

Use of Drugs 

The eradication of malaria is dependent primarily on the effective usage of the 

residual insecticides, which is the basic and fundamental measure in eradication 

programmes. The importance of the use of the new antimalarial drugs, properly 
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applied, both therapeutically and prophylactically, must not, however, be overlooked, 

as a valuable adjuvant, facilitating the collection of blood smears as a routine 

part of the case- finding process, and cutting short t infective period of the 

cases found; but in addition there are situations in which a sound programme of 

drug administration may act as a complement or substitute for residual insecticides 

where the latter are inapplicable.or inefficient. This is particularly true in 

situations where resistance to insecticides occurs. Here, mass chemoprop_hylaxis 

is recommended until such time as alternate insecticides may be applied throughout 

the area. 

Most countries and other political units have continueд to use drugs as a 

part of their antimalaria activities. The patterns of this usage are not 

comparable one with another, but an indication of the different drugs used, and 

the quantity employed is shown in Table 15. 

In several areas of Brazil the Pinotti method (administration of èhloroquine 

by its addition to common salt) continues to be used. In the actual plan for 

malaria eradication, this method will be used in the whole Amazon Basin. 

Pryimethamine has been used prophylactically in Venezuela, Grenada, and 

Trinidad and Tobago. 

Entomological Operations (Tables 16, 17) 

Up to early 1958, no physiological resistance to insecticides had been confirmed 

in any anopheline vector in the Americas, except resistance to dieldrin in 

A. quadrimaculatus in a small area of the United States of America where fortunately 

malaria had disappeared in previous years. At that time, however, it became 

necessary to investigate the cause of persisting transmission in some localities in 

El Salvador. This investigation revealed that the local vector, A. albimanus, had 

become highly resistant to dieldrin and, in several localities, moderately resistant 

to DDT also. The resistance to both groups of insecticides tends to occur 

particularly in the cotton - growing area where quantities of chlorinated hydrocarbons 

have been used for several years against agricultural pests. During the second hаl.' 
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of 1958 the phenomenon was found to have spread to parts of Nicaragua and Honduras. 

Dieldrin resistance was found also in the same species in two districts of Guatemala, 

and the potentiality of A. albimanus to develop resistance to dieldrin has been 

clearly demonstrated in Jamaica. On the other hand, the species appears to remain 

fully susceptible to both DDT and dieldrin, physiologically speaking, in Costa Rica 

and Panama. 

Another vector, A. aquasalis, was found to have become resistant to dieldrin 

in the island of Trinidad by September 1958, although it would appear that any 

dieldrin applied on the island before that year was for agricultural pest control 

only. In view of the nearness of Trinidad to Venezuela, there is clearly a danger 

that the resistant strain will appear in the latter country where this species is 

an important vector. Finally, tests carried out between July and September 1958 

show that in parts of the states of Morelos and Michoacan, Mexico, A. pseudopunctipenni 

became highly resistant to dieldrin after only one or two applications of that 

insecticide. This finding has not so far been repeated elsewhere in the wide 

range of this vector species. 

These investigations, while as yet showing insecticide resistance in only a 

small fraction of the total malarious area of the Americas, confirm the urgency of 

Resolution XLII of the XIV Pan American Sanitary Conference. They are a clear and 

sombre warning for the future that no territory can afford a failure to develop 

its malaria eradication programme within the set time limits, nor can it overlook 

the need for repeated checks on the status of the vector species to insecticides, 

carried out by entomologists properly trained for this work. 

Transport (Table 18) 

The organization and management of transport in malaria eradication programmes 

have different. patterns. In the majority of cases a special section or department 

in the national malaria service is responsible for the allocation and supervision 

of vehicles. There is in Mexico a Logistics Department to handle exclusively all 

matters regarding motor vehicles and other means of transportation used in the 

malaria eradication programme. In 'l1 cases the operation of motor transport is 

decentralized to the field unit which it serves. 
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Maintenance still constitutes a very important problem. Central workshops 

fоr routine inspection and upkeep of motor vehicles are not yet generalized. In 

one instance, at least, this function has been given to private contractors. 

Role of the Organization 

The Organization established a specialized unit to be engaged exclusively in 

promoting and co- ordinating the continent -wide antimalarial activities; this was 

first located in Mexico City in March 1955. One of its principal tasks was the 

preparation of technical standards for the development of the various ercation 

operations. Par two years its main activity consisted in giving assistance to 

the countries in preparing their plans of operation and in organizing the training 

of personnel required for the programmes. The plans of operation thus prepared 

are valuable documents, containing not only the background data on malaria in 

each country, but also the most complete details expected in each operation. 

In January 1957, the Malaria Eradication Unit was transferred to Washington; 

within the organizational structure of Headquarters it was invested with the 

necessary functions and authority, and with direct access to the Director, enabling 

it to deal exclusively with this single important problem. Thisst.,ep thus created 

a pattern equivalent to that suggested -to the countries themselves for the 

management of their own malaria eradication programmes. At the same time, aieasures 

were taken whereby all the branches in the Regional Office should give the malaria 

programme first priority, and provide the specialized unit with all the support 

necessary to obtain the quickest and most effective action possible. Later, 

three additional technical advisers were assigned, one specialized in transport 

management and vehicle maintenance, and the other two in administrative procedures. 

Technical Advisory Services 

A malaria eradication programme is essentially an aggressive operation based on 

techniques that are well known but whose application must be planned in detail and 

carried out with precision. Technical advice had to be organized under a structure 

that would respond to this requirement. A system was, therefore, established 

that functions at three levels. 
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At the country project level, a team of international consultants, composed 

generally of a.malariologist as team leader, an engineer specialized in spraying 

operations, and one or more sanitary inspectors, is responsible for giving day - 

to -day operational assistance. 

The second level is represented by the Zone Office, whose,chief is responsible 

for assistance in political and administrative aspects, and which has, in addition, 

a technical unit composed of a highly experienced malariologist, a sanitary engineer, 

an entomologist, and, in certain cases, a consultant in administrative methods and 

another in statistics. This zone technical unit is responsible for supervising 

the activities of project consultants, and for giving technical assistance at a higher 

level. 

The third level is represented by the central unit in Washington, which is 

responsible for establishing technical standards, for maintaining general technical 

supervision and co- ordination at the continental level, and for maintaining technical 

contact with Geneva headquarters (Division. of Malaria Eradication), with UNICEF and 

ICA. . . 

The number of international personnel engaged. in the malaria eradication 

programme in the Americas is shown in Table 19 classified in seven groups; medical 

officers, 28; engineers, 17; entomologists, 4; sanitarians, 34; administrative 

consultants, 3; laboratory technicians, 1; and others, 19, including advisers 

in health education,. parasitology, transport and. statistics. A volume of personnel 

such as this has made it necessary to devise means for filling vacancies whenever, 

for various reasons, they may occur. ' A pool has been created for this purpose, 

that is, a reserve force that permits rapid replacements as vacancies occur, without 

going through the time- consuming procedures involved in normal recruitment and 

training. 

Training 

Among the.©rganization's most important activities have been those designed 

to furnish means for the training of personnel required for the national services; 

prepare the staff of advisers referred to above, and maintain a high standard of 

operational efficiency. For this purpose, new international training centres have 

been established and regular and special courses, as well as seminars and workshops, 

have been organized. 
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The training of personnel for the international service also deserves special 

mention, since it represents a rather new aspect of the Organization's activities 

in this field. 

The traditional procedure for recruting international consultants has been 

to seek them among leading professionals of the national services. However, as 

has been seen, the rapid., expansion of the malaria eradication programme demanded 

such a considerable number of specialized personnel to reinforce the national staff 

that it practically cancelled out the possibility of obtaining consultants 

personnel by the usual method. There wos no alternative but to train them. In 

the international field this was an unprecedented experience, imposed by 

circumstances. A programme was, therefore, established to recruit professionals 

(medical officers and engineers)who have a master's degree in public health or 

sanitary engineering, excellent references, and at least two years' experience in 

public health work, and then to have them take a short but intensive period of 

training consisting of: 

(a) a 12 -week basic course in malariology and malaria eradication 

techniques at one of the four centres mentioned below; 

(b) four weeks work as assistant to the national director of a 

malaria eradication programme, or to a zone chief, in order to acquire 

executive experience and judge the problems from the national viewpoint; 

(c) a minimum of four week's work as junior consultant to a senior 

consultant, in order to appraise the problems from the international 

viewpoint and gain experience in methods of advising on their solution. 

In addition to utilizing the facilities of the School of Malariology in Maracay, 

Venezuela, which has trained so many distinguished malariologists-in the past, it 

was necessary to develop co- operative programmes with the respective national 

authorities for the establishment of other training centres in Brazil (at the 

School of Hygiene and Public Health, Sao Paulo), Jamaica (in co- operation with ICA), 

and Mexico. These centres now serve to train professionals not only from the 

Americas but from all parts of the world, particularly the Jamaica centre, where 
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the courses are conducted in English. In 1959 courses in Jamaica start in 

January, April, June and August. The April course is for sanitarians, and the 

other three are for malariologists, entomologists and sanitary engineers. The 

Maracay school, which has been giving courses in Spanish since 1944, trains 

malariologists, entomologists and sanitary engineers; the last course began in 

January 1959. Mexico also holds courses in Spanish; those arranged for 1959 

include two for sanitarians, starting in February and July, and two for 

malariologists, entomologists and sanitary engineers, which begin respectively in 

April and August. Brazil holds courses in Portuguese for entomologists and 

other professional staff. The next course for entomologists begins in July 1959. 

In addition to the regular courses at the above centres, special courses 

for professionals have also been organized. The first, given in Guatemala, in 

English, started in October 1957, with the co- operation of ICA; it was attended 

by 50 participants from 11 countries and five other political units in the Americas, 

Europe, Asia and Africa. The second course was held in Colombia and the third 

in Haiti, in French, both held during 1958, for professional personnel of these 

programmes. These special courses conformed to the same teaching plan as that 

followed at the regular courses. 

Seminars and workshops constitute another important phase of the training. 

Two seminars have been held: one in Cali, Colombia, in July 1957, on laboratory 

techniques applicable to malaria eradication, and the other in Panama (with the 

collaboration of the Environmental Sanitation Division of WHO) in June 1958, on 

susceptibility and resistance of anophelines. Collaboration was also given in two 

seminars organized by ICA that selected malaria eradication as a principal topic. 

The first of these, held in May 1957 in Lima, Peru, was on health education, and 

the second, in March -June 1958 in Belo Horizonte, Brazil, was on audiovisual aids. 

Three workshops on vehicle management and maintenance were organized with the 

collaboration of UNICEF* the first in April 1958 in Lima, Peru, for the countries 

of South America; the second at the end of the same month in Tegucigalpa, Honduras, 

for the countries of Central America; and the third in August 1958 in Trinidad 

(in English) for the Caribbean area. 
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TABLE 1. ТHE MALARIA ERADICATION SITUATION 
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TABLE 1. THE MALARIA ERADICATION SITUATION 

AMRO (continued) 
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TABLE 1. THE MALARIA ERADICATION SITUATION 

AMRO (continued) 
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TABLE 1. THE MALARIA ERADICATION SITUATION 

AMRO (continued) . 
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TABLE 2 

EXTENT OF MALARIA PROBLEM BY AREAS AND BY POPULATION IN ТHE AMERICAS IN 1958 

Country 
or territory 

Ori inal malarious areas 

Areas with malaria 
eradicated 

3 or more year 
without indigenous cases 

Areas with malaria not eradicated 
Under surveillance (consoli - 
dation phase): less than 

1 

years without indigenous cases 
Reb gularlS sprayed Not regularly sprayed 

2 Population 
in thousands 

2 Population 
in thousands 

m2 Population t 

in thousands 
{ 

2 Population 
in thousands 

2 Population 
in thousands 

Argentina 270 000 2 289 26 200 256 23 ':00 743 70 8 ̂ 0 537 150 COO 753 
Bolivia 
Brazil á 7 

842 
299 

018 

969 

1 

29 

116 - 

495 

842 018 1 116 

7 299 969 29 
b 495- 

5áo Paulo 110 318 2 678 110 318 2 678 
ç 

British Guiana 215 800 500 4 940 430 19 760 67 191 100 3 
British Honduras 22 965 82 22 965 82 
Colombia 1 026 433 9 787 1 026 433 9 787- 
Costa Rica 31 526 345 31 526 345 
Cuba ... 650 ... 650-•• 
Dominica 642 52 642 52 
Dominican Republic 41 010 2 417 41 010 2 417 
Ecuador 153 766 1 993 153 766 1 993 
El Salvador 19 310 1 439 19 310 1 439 
French Guiana 90 000 29 90 000 29 
Grenada 160 26 147 21 13 
Guadeloupe 1 136 214 69 35 752 129 315 50 
Guatemala 80 380 1 478 80 380 1 478 

f 
Haiti 19 098 2 455 1 490 524 17 608 1 931 
Honduras 87 383 1 311 87 38) 1 311 
Jamaica 10 050 1 296 6 318 871 3 732 425 
Mexico 978 185 16 620 36 790 59 941 395 16 561 
Nicaragua 127 199 1 220 127 199 1 220 
Panama 68 497 970 68 497 970 
Canal Zone 1 432 40 1 432 40 
Paraguay 42 286 759 42 286 759 
Peru, West 154 191 2 981 5 110 14 149 081 2 957 
Peru, East 789 037 1 634 90 873 440 698 164 1 194 
St Lucia 582 74 582 74 
Surinam* 143 470 250 3 320 124 140 150 126 
Trinidad 4 841 750 26 160 4 815 590 

Tobago 296 35 296 35 
Venezuela 600 000 4 517 400 414 3 294 43 712 703 155 874 520 

TOTAL 132 969 800 89 502 14 352 390 4 174 109 390 1 808 4 215 805 46 334 ¡ 

1 

8 471 546 37 186 

a 
Not including the 
State of Sáo Paulo 

b 1958 = period of conversion 
(preparatory phase). Attack phase 
will start on 1 July 1959. 

1958 = preparatory phase. 
will start in 1959. 

d 
Attack phase (total coverage) started 
on 29 September 1958. 

Attack phase 
e 
- Preparatory phase in 1959 - Population 

in malarious areas; malaria eradication 
estimate. 

- Attack phase started on 1 September 1958, 
but the programme was discontinued on 
31 December 1958. 

No reply to questionnaire received. Figures 
are the previous ones. 

... Data not available 
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TABLE). PRESENT STATUS 0' THE ERADICATION OF MALARIA 
BY POPULATION IN THE AMERICAN REGION 

Per Status Population cent. 

Malaria never present or died out 
without specific antimalaria 
measures 24о 694 000 63.7 

Malaria eradicated 49 188 00о 13.0 

Under surveillance 1 808 Iii 0.5 

Malaria still present but 
organized programme under way . . 46 334 оoo 12.3 

Malaria still present but programme 
in preparatory phase 39 641 000 10.5 

Transmission known to occur but no 
organized programme under- way . . 

TOTAL 377 665 о00 100.0 
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TABLE 4. THE ORGANIZATION OF NATIONAL MALARIA SERVICFS 

IN THE AMERICAS 

Country 
or other 
political 
unit 

Official name of service 
Position 

of 

service 

Activities other than 

malaria eradication 

Argentina 

Bolivia 

a 
Brazi1- 

Colombia 

Costa Rica 

Cuba 

Dominican 
Republic 

Ecuador 

El Salvador 

Guatemala 

Haiti 

Honduras 

Mexico 

Nicaragua 

Dirección de Paludismo y Fiebre, Amarilla 

Servicio Nacional de Erradicacion de la 

Malaria 

Campañha de Erradicaçao da Malariз 
Serviço de Profilaxia da Malaria- 

Servicio Nacional de Erradicacion de la 
Malaria 

Departamento de Lucha Contra Insectos 
Trasmisores 

* * 

Division de Malariologia 

Servicio Nacional de Erradicacion de la 

Malaria 

Division de Lucha Anti -Paludica 

Servicio Nacional de Erradicacion de la 
Malaria 

Service National d'Eradication de la 
Malaria 

Servicio Nacional de Erradicacion de la 

Malaria 

Comision Nacional Para la Erradicacion 
del Paludismo 

Servicio Nacional de Erradicacion de la 
Malaria 

Primary 

Primary 

Primary 
Secondary 

Autonomous 

Primary 

** 

Primary 

Primary 

Primary 

Primary 

Primary 

Campaign for the 

eradication of 
Aëdes aegypti 

None 

None 
Prevention of Chagas 
disease and 
schistosomiasis 

None 

None 

** 

Campaign for the 

eradication of 
Aëdes aegypti and 

insect control 

None 

� 

Anti -Aëdes aegypti 

campaign 

Eradication of 4 
Aëdes aegypti and 
vaccination against 
yellow fever 

None 

Primary Anti -Aëdes aegypti 

campaign 

Autonomous None 

Primary Anti- Аëdes_aegypti 
campaign 

a 
T Not including the State of Sao Paulo 
b 

Soon to be changed to "Serviço Especial de Erradicaçao de Malaria" 

Report not received 
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'ountry 

or other 

political 
-unit 

Official name of service 
Position 

of 

service 

Activities other than 

malaria eradication 

Panama 

Paraguay 

peru 

Venezuela 

Servicio Nacional de Erradicacion de la 
Malaria 

Servicio Nacional de Erradicacion de 
Paludismo 

Servicio Nacional de Erradicacion 
de la Malaria 

Division de Malariologia 

Other Political Units 

British Guiana 

3ritish 
Honduras 

Dominica 

,rench Guiana 

Grenada 

uadeloupe 

.-"amai ca 

.шa1 Zone 

Mosquito Control Service 

Health Department 

Antimalaria Activities under Sanitary 
Department 

Service de la Lutte Antipaludique et 

Antimarile 

Medical Department 

Service Départemental de Désinsectisation 

Malaria Eradication Programme 

Health Bureau, Canal Zone Government 

Primary 

Primary 

Primary 

Primary 

Secondary 

Primary 

Primary 

Secondary 

Primary 

Secondary 

Primary 

Secondary 

Control of yellow 

fever (vaccination 

and Aëdes a.:gypti 

eradication 

None 

None 

Aëdes aegypti erad- 
ication, control of 
Triatomidae, flies, 

rodents, etc. 

AUdes aegypti and 

bancroftial filariasis 
control 

Yellow fever and 
other public health 
activities 

Insect control ir_ 

general 

Yellow fever c.�.mpгig.i 

and destruction of 
other arthropods of 
public health import 

Other public hoalt'i 
activities 

Disinfection and 
disinsecting in 
general 

None 

Pest mosquito ard 
culicoides control, 
all phases of 

environmental san.t- 
ation, and sanitar.ti 
engineering and 
entomological su:рort 
for maritime q'..ara: tint 
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TABLE 4. THE ORGANIZATION OF NATIONAL MALARIA SERVICES 
IN THE AMERICAS (continued) 

Country 
or other 
political 
unit 

Official name of service 
Position 

of 

service 

Activities othernthan 
malaria eradication 

St Lucia 

Surinam 

Trinidad and 
Tobago 

Malaria Eradication Programme 

Malariabestri jdingsdi ens t 

Malaria Division 

• Primary 

Primary 

Primary 

Аnti -AVdes aegypti 

campaign 

None 

Аёdes aegypti erad- 

ication, general 
insect control and 
quarantine activities 

1 
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�?реcific na.tional 

malaria er..d i- 

fic.зt:ton legislation 

Argentina 
bo l ivia 

Brazil 
Brazil (Sáo Paulo) 
Dritish Guiana 
•British Honduras 
Colombia 

Costa Rica 
Dominica 

Dominican Republic 
Ecuador 

El Salvador 
Grenada 
Guatemala 
Haiti 

Honduras 

Jamaica 

Mexico 
Nicaragua 

Panama 

Paraguay 

Peru 
St Lucia 

Trinidad and Tobago 
French Guiana 
Guadeloupe 

Martinique 

Venezuela) 

(1) 

No 

Yes 

lo 

No 
No 

Yes 

Yes 

Yes 

No 
Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
No 

No 

No 

Yes 

No 

Yes 

1 Executive Board report 1958 

nivTR'CnN Г. ?сi0d 

Obligator, 
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access 

Other 

rele: a.nt 

(':2) 

Tncluded in (1) 

Compulsory 
case 

reporting 

or (2) 

Obligatory 

acceptance 

treatment 

Suppliеsl 

Customs 

exemption 

Yes Y °s Yes No No 
No Yes No Yes 

Yes Yes Yes Yes Yes 
Yes Yes Yes Yes No 
Yes Yes ves No Yes 

Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes No 

Yes No No No 
Yes Yes Yes Yes 

Yes Yes Yes No (Partial) 
Yes Yes No Yes 

Yes Yes No No No 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes No No No 
Yes Yes No Yes 
Yes Yes Yes Yes 
Yes Yes Yes Yes 
Yes Yes Yes No 
Yes Yes Yes Yes 

Yes Yes Yes No Yes 
Yes Yes Yes No des 
Yes Yes No No Yes 

Yes Yes Yes Yes 
Yes Yes Yes No Yes 

No Yes Yes Yes 
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Argentina 12 
b 

Bolivia 20 

Brazil а 

(Sáo Paulo) 

British 
1 

Guiana 

British 
1 

Honduras 

Colombia 52 

Costa Rica 4 

Dominica 20 
b 

Dominican 

Republic 

Ecuador 12 

Е1 Salvador 3 

Grenada 1 
а 

Guatemala 6 

Haiti 1б 

Honduras 5 
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- 

1 

- 
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1 

- 
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а 

- 

-10 

1 

- 
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1 

- 
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1 

- 

22 

18 

29 

6 
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7 

12b 

47 
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10 
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4 
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25 
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TABLE б. PERSONNEL AND TRAINING 

AMERICAN REGION (continued) 
ь 

Country 
or territory 

. 
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d 
Executive Board report 1958 



TABLE 7. hUBE SPRAYING OPERATIONB - TRANSPORT 

AMERICAN REGION 

Country 
or territory 

Total 

spraying 

squads 

Means of Transport 

Motor vehicle Boat Mounted Foot Mixed 
Other 

transport 

Argentina 28 28 - - - - _ 

Bolivia 71 18 5 47 - 1 - 

Brazil (Sáo Paulo) 45 45 - - - _ - 

British Guiana 1 -12 4 1 - 5 _ 2 

British Honduras 10 3 - - 7 

Colombia 398 119 54 209 16 - - 

Costa Rica 17 - - - - 17 - 

Dominican Republic 28 28 - - - - _ 

Ecuador 50 15 1 8 - 26 - 

El Salvador 43-60 60 
á 

Grenada Islands 2 2 - - - - - 

Guaternala 45 Some Some Some Some Some Some 

Haiti 63 28 - - Some Some - 

Honduras ' 29 - - - - 29 _ 

Jamaica 33 33 - - - - - 

Mexico 554 199 9 220 126 - - 

Nicaragua 20 - - - 20 - 

Panama 27 3 5 2 - 17 - 

Paraguay 18 13 3 - 2 - 

Peru 65 45 - - - 20 - 

St Lucia 4 4 

Trinidad 6 5 1 - - - _ 

Venezuela 74 42 5 26 - 12 1 

Frendh Guiana 8 3 5 - - - - 

Guadeloupe 6 6 - - - _ - 

Maгtinigцe 4 4 

Dominica - 2 - - 2 - 

Surinam ó 12 6 3 - - 3 - 

á 
Amended at Headquarters 

Executive Board report 1958 



TABLE 8. HOUSFS SPRAYЕD лTVD МAЛ;-DAYS 

AMERICAN REGION 

Country 
or territory 

Total houses sprayed Houses sprayed once 
Houses s;prayeà 

more than once 

Total Man-days 

(spraymen only) 

Argentina 61 836 20 681 41 155 12 456 

Bolivia 73 319 73 319 - 10 680 

Brazil (8áo Paulo) 428 911 428 911 - 33 750 

British Guiana 15 294 200 15 094 ... 

British Honduras 18 315 11 896 6 419 ... 

Colombia 584 844 584 844 - 100 910 

Costa Rica 125 778 ••• ••• 16 158 

Dominica - 

Dominican Republic 192 084 192 084 - 17 247 

Ecuador 294 662 210 401 84 261 45 456 

El Salvador 474 660 165 596 309 064 52 124 

Grenada 16 557 3 982 12 575 2 181 

Guatemala 364 733 265 308 99 425 42 463.9 

Haiti 145 072 145 072 - 12 121 

223 063 223 0б3 - 27 592 

Jamaica 270 900 270 900 - 30 612 

Mexico 3 316 163 1 321 243 1 994 920 507 076 

Nicaragua 1)8 257 138 257 - 16 715 

Panama 161 346 161 346 - 24 367 

Paraguay 147 809 147 809 - 16 281.4 

Peru 487 962 452 829 35 133 70 918 

St Lucia 27 763 ... ... 4 230 

Trinidad and Tobago 158 151 ... . ... 20 759 
French Guiana 12 300 1 500 10 800 ... 

Guadeloupe 44 927 ... ... 6 162 

• Martinique 4 819 4 819 - ... 

Venezuela 112 425 - 112 425 520 

... Data not available 



TABLE 9. INSECTICIDES USED IN HOUSE SPRAYING 

AMERICAN REGION 

^ountry or territОг'г Insecticide Formulation' L4а11 dosage2 Quantity used Unit 
l 

Argentina DDT technical 2 11 255 kilogram 

DDT 75% w 2 31 019 kilogram 

Bolivia DDT 75% w 2 37 731 kilogram 
DDT technical 2 84 kilogram 
Diеldrii 50% w 0.6 187 kilogram 

Brazil DDT 75% w 1 11 551 kilogram 
DDT 50% w 1 7 296 kilogram 
DDT 37% w 1 1 708 kilogram 
DiDT 05 e 1 53 760 litres 
BIC 12% w 0.5 310 552 kilogram 

Î 
� 

, 

British Guiana DDT technical 1.5 
e 1.5 4 100 litres 
w 1.5 1 500 kilogram 

British DDT technical 2.00 2 670 kilogram 
Honduras Dieldrin 50% w .60 1 260 kilogram 

Co14mbia DDT 75% w 2 455 000 kilogram 
DDT technical 2 7 330 kilogram 

Costa Rica DDT 75% w 2 64 210 kilogram 
DDT technical 2 11 196 kilogram 

Dominican Dieldrin 50% w 1.2 34 529 kilogram 
Republic Dieldrin technical 0.6 477 kilogram 

Ecuador DDT technical 2 5 733 kilogram 
DDT 75 w 2 47 325 kilogram 
Dieldrin technical 0.60 4 601 kilogram 
Dieldrin 50% w 0.60 52 748 kilogram 

El Salvador DDT w and technical 2 162 743 kg (is technical) 
Dieldrin 1 w and technical .6 22 086 kg (1s technical)' 



ТавRE 9. INsЕcтlc.LLF;s trsE,т) I.tv Н0UsE sPRАYтNG 

;?MERIСP.N RE;GION (continued) 

а try or territo4уInsecticide ( Formulation 1 Wall d.о:аgе Quantity used Unit 

Grenada DDT [ technical 2 

DDT 75% 2 ... - 

Guatemala Dieldrin 50% w 0.6 61 450 kilogram 

Dieldrin 75% w 0.6 459 kilogram 
Dieldrin 18.2% e 0.6 443 kilogram (technical) 

DDT 75% w 2.0 53 112 kilogram 

DDT technical 2.0 163 kilogram 

Haiti Dieldrin 50% w 1.2 19 503 kilogram 

Hond'ras Dieldrin 50% w 0.60 42 010 kilogram 

Dieldrin l8.2¡ó e 0.60 3 000 litres 

Jamaica Dieldrin 18.2% e .6 88 500 litres 

Mexico DDT 75% w 2 2 161 545 kilogram 
DDT technical 2 67 340 kilogram 

Dieldrin 50% w .6 263 491 kilogram 
Dieldrin technical .6 3 403 kilogram 

Nicaragua Dieldrin 50% w 0.б 28 577 kilogram 
Dieldrin 18.2% e 0.6 1 932 litres 
DDT 75% w 2 12 283 kilogram 
DDT technical 2 123 kilogram 

Panama Dieldrin 50% w .6 37 848 kilograms 

Dieldrin 20% e .6 7 784 litres 

Paraguay Dieldrin 50% w .6 68 389 litres 

Paru DDT 75% w 2 160 397 kilogram 
DDТ technical 2 15 081 kilogram 
Dieldrin 50% w .6 41 248 kilogram 
Dieldrin technical .6 270 kilogram 



TABLE 9. 1NSEст1сIDES USвD IN HOUSE SPRAYING 

AMERICAN REGION (continued) 

CoudТy оr tnnit7yInsecticide 'l'ormulationl a11 dosage2 Quantity used Unit 

St Lucia DDT technical 2 2 750 - kilogram 

DDT 75% w 2 4 460 kilogram 

Trinidad and Dieldrin 50% w .6 26 900 kilogram 

Tobago Dieldrin 20% e .6 37 700 litres 

French Guiana DDT 

DIR 
50% w 

technical in 

2 2 067 kilogram 

kerosene ... 1 811 kilogram 

BIC 7.5% gamma w .560 580 kilogram 

Guadeloupe DDT technical 1.87 14 030 kilogram 

Martinique BIC technical 0.4 350 kilogram 

Venezuela DDT 75% w ... 145 457 kilogram 
DDT technical ... 3 607 kilogram 

Dieldrin 50% w ... 144 937 kilogram 

Dieldrin technical ... 2 521 kilogram 
Dieldrin 25% e ... 11 785 litres 

Dieldrin 15% and 12.5% e ... 12 827 litres 

1 
Technical =technical product 

2 Grams per m2 of technical product (gammа isomer for BIC) calculated nozzle dosage 

w water dispersible powder 

e = emulsion concentrate 

... = Data not available 



TAВТ , 10. SPRAYING EQUImENT USED 

AMERICAN REGION 

Country or territory Type of sprayer Make Total on hand 

Argentina Compression Lofstrand 580 

Bolivia Compression Hudson- 7l0S/WНO /ü2 336 
n Нndsоn- 71о /5C lo 

Brazil (Sio Paulo) Compression SPM ( Nacional) 500 

British Guiana Stirrup Cooper's 12 

British Honduras Compression 
n 

Hudson X -pert 
Dobbins 

26 

Colombiгa Compression Нudson- 7.1о /5 /!но /о2 1980 

Costa Rica Compression Hudson- 710 /S/41H0/02 120 
" Lofstrand 28 

Dominica Nil 

Dominican Republic Compression Hudson- 710 /S/4110/02 180 

Ecuador Compression Hudson Х -реrt- 710 /S3M 180 
" Hudson X- реrt- 710/S/41H0/02 182 
" Dobbins 44 SS 79 

El Salvador Compression Hudson X -pert 188 
" Dobbins 168 

Grenada Compression Hudson X -pert 17 

Guatemala Compression Hudson X -pert 492 
Lof strand 90 

Haiti Compression Lofstrand 250 AP 347 

Honduras Compression Hudson 204 



TABTE 10. SPRAYING EQUIPMENT UЭЕD 

AMERICAN REGION (continued) 

Country or territory Tyne of sprayer Make Total on hand 

Jamaica Compression Hudson X -pert 192 

Dobbins 100 

Mexico Compression Hudson X- pert -710 /SJM 1910 (105 with 

constant pressure 

valve) 

Hudson WHO /02 2584 

Nicaragua Compression Hudson x- pert.- 710 /S/Wl0 /02 172 

Panama Compression Hudson X- pert -710 /S/-H0 180 

Paraguay Compression X -pert 107 

Peru Compression Hudson x -pert- 710 /s/iaн %2 678 

St Lucia Compressio�i Hudson 32 

Trinidad and Tobago Compression Hudson X-pert 100 

French Guiana Compression Vermorel SENGМ 20 
Muratori 20 

Guadeloupe Compression Lofstrand 
Galeazzi 

Martinique Compression Muratori 5 

Vermorel 27 
Knapsack Dechosal 1 

Kiekkens 1 

Venezuela Compression Lof strand 250 AP 468 
3 and 2 gallon 



TABLE 11. BREEDING CONTROL, OPERATIONS 

AMERICAN REGION 

Country 
or tez itory 

No. of 

squads 

used 

Proportion 

of working 
time, if 

spraying 
squads 
used 

Type of control 
Population 

affected 

Houses 

also 

sprayed? 

Larvicide used Amount 

British Honduras 8 2 months Larviciding, 
filling 

37 000 Yes Diesel oil 
Antimalaria oil 

5 540 litres 
4 730 litres 

Dominica 13 - .•• ... ... Malariol 4 800 litres 

ench Guiana 4 - Clearing 15 000 Yes - - 

Guadeloupe ... 2.5% Larviciding 23 124 Yes DDT 75% w 2 500 kilograms 
Fuel oil 30 500 litres 

artinique ... 80ám Larviciding 268 000 In 

eight 
BIC 3.5% in 

kerosene 
650 kilograms 

local- 

ities 

Trinidad ... - Drainage, 

clearance, 

oiling 

285 300 Yes Мalarial 200 000 litres 

Data nbt available 
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TABLE 12. GENERAL INFORMATION ON EVALUATION AND SURVEILLANCE OPERATION 
AМCRICAN REGION (continued) 

Cunt 
or territory 

General scope of 

malariometric surveys 
. 

' Туpе of surveillance operations Average population covered by J 
Epidemiolégical 

follow-up 
investigations 

Remarks 
Anÿ 
during 
1958 

In 

consola- 
dation 
phase 

Also in 
attack 
phase 

from... 
year 

Principal 
method 
used 

Form of 
active surveillance 

and periodicity 
. 

. 

One 
surveillance 

agent 

One 
notification 

agent 

Guadeloupe 
(French) 

None Yes Yes Yes 
2nd year 

Active House to house 
6 months interval 

15 000 Every case 

Guatemala 
, Parasite surveys 

during preparatory 
phase, restricted 
scale 

Yes None Yes 
1st year 

Combined 
Active 
and 
Passive 

House to house 
6 months interval 

4600 Some cases 

Guiana 
(French) 

Spleen and parasite, 
schoolchildren, 
small scale 

Yes Yes Yes Passive - - 3000 Some cases 

_ 

Haiti Surveys during pre- 
paratory phase, 
medium scale 

None - - - - - - Some cases 

Honduras None None - - - - - - Some cases 

Jamaica 
W.I.F 

Parasite surveys in 

schools, large scale, 

during preparatory 
phase 

Yes None Yes 

1st year 
Active House to h ̂use 

variable intervals 
50 000 - Some cases • 

Martinique Special spleen arid 

parasite, -former 
endemic foci 

Nene - - - - - - 

Мекico None Yes * 
--. 

Yes 
.st year 

Active and 

combined 
Active and 
passive 

House to house, 
partly monthly, 
partly quarterly 

5000 Sоme cases 

.- 
* In small area 
only 

Nicaragua None * - - - House to house - - Sоте cases * In small scale 
pilot survey 
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TABTR 12. GENERAL INFORMATION Ord EVALUATION AND SURVEILLANCE OPERATION 

AMERICAN REGION 

Country 
or territory 

General scope of � 

malariometric surveys 

Туре of surveillance operations Average population covered by 

Epidemiological 
follow -up 

investigations 

Remarks 
Any 
during 

1958 

In 

eonsoli, 
dation 
phase 

Also in 
attack 
phase 
from .. 

year 

Principal 
method 
used 

Form of • 

active surveillance 
and periodicity 

One 
surveillance 

agent 

• 

One 

notification 
agent 

Argentina Parasite surveys, 
small scale 

Yes Yes Yes 
7th year 

Active Village. visits 
monthly 

Every case 

Bolivia Surveys, medium scale * None * 

1st year 
Passive - - 2000 Some eases * Initiated only 

Brazil Yes Passive - - Majority of 
cases 

British Guiana Parasite surveys in 
interior during 
attack phase, medium 
scale 

Yes Yes Yes Passive - - Every case 

British 
Honduras 

None None - - - - - - None 

Colombia Parasite surveys for 
pre- eradication, 
large scale 

None - - - - - - Some oases 

Costa Rica None Yes None Yes 
2nd year 

Active None 

Dominica None None - - - - - - Every case •.1 

ј 

If i 

Dominican 
Republic 

Parasite surveys in 
preparatory phase, 
medium scale 

None - - - - - - None 

Ecuador Parasite surveys, 
small scale 

Yes None Yes 
2nd year 

Combined 
Active and 
Passive 

House to house 

village visits, 
variable intervals 

40 000 1200 None 

El Salvador Parasite surveys 
mainly in spec. 
investigations, large 
scale 

Yes None Yes 
2nd year 

Passive House to house 60 000 
approximately 

monthly 

2880 Some cases 

Grenada 
W.I.F. 

None 
1 

1 Yes Yes Yes 
1st year 

Active House to house 8000 

quarterly 

- 

+ 

Every case 

1 
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TABLE 12. GENERAL INFORMATION ON EVALUATION AND SURVEILLANCE OPERATION 

AFRICAN REGION (continued) 

C ountry 
or territory 

Type of surveillance operations 

Form of 
active surveillance 

and periodicity 

Average population c.vered by,+ 

One 
notification 

agent 

Epidemiological 
f.11ow -up 

investigations 

Remarks 
General scope of 

malariometric surveys 
Any 
during 
1958 

In 
i- consol 

dation 
phase 

Als• in 
attack 
phase 
from .. 

year 

Principal 
method 
used 

One 

surveillance 
agent 

Panama Parasite surveys, 
small scale 

Yes None * 

1st year 
Combined 
Active and 
Passive 

House to house - - * Initiated only 

Paraguay Parasite surveys, 
medium scale 

Yes None Yes * 
1st year 

Active 500 -800 1000 -1500 Some cases * Small scale 

Peru Parasite surveys in 

spec. epidemiol. in- 

vestigations, medium 
scale 

Yes Yes Yes 
1st year 

Combined 
Active and 
Passive 

House to house 
2 months 
interval 

25 000 200 Some cases 

St Lucia 
W.I.F. 

Parasite surveys at 
schools, large scale 

Yes None Yes 
1st year 

Active Huse to house 
3 months interval 

10 000 - Every case 

Trinidad- 

Tobago 
W.I.F. 

None Yes Yes Yes 

1st year 
Active House to house 

2 -4 weeks 
interval 

5 000 - Every case 

Venezuela Yes Yes Yes Active House to house Every case 



TABTF 13. DIAGNOSTIC LABORATORY PACILITIES AVAILABLE 

AMERICAN REGION 

Country 

or territory 

(a) 

Central 
malaria. 

eradication 
service 
laboratory 

(b) 

Regional 
malaria 

laboratories 

(с) 

Local or 
peripheral 

malaria 
laboratories 

(d) 

Other col- 

laborating 
laboratories 

(e) 

Are 

laboratories 

at disposal 

of all 

medical 

practitioners? 

(f) 

If (e) 

affirmative, 

is blood 
examination 
free? 

Argentina Yes 7 6 45 Yes Yes 

Bolivia Yes 8 3 10 Yes Yes 

Brazil (Sáo Paulo) Yes None 36 None Yes Yes 

British Guiana Yes 7 None None Yes Yes 

British Honduras Yes None None None Yes Yes 

Colombia Yes 20 None None Yes Yes 
Costa Rica Yes None 19 6 Yes Yes 
Dominica Yes None None 1 Yes Yes 
Dominican Republic Yes None None 16 Yes Yes 
Ecuador Yes 1 8 12 Yes Yes 
El Salvador Yes 7 None 10 Yes Yes 
Grenada Island Yes None None 1 Yes Yes 
Guatemala Yes None 7 None Yes Yes 
Haiti Yes 1 12 None Yes Yes 
яónduras Yes 9 None 35 Yes Yes 
Jamaica Yes None None 1 Yes Yes 
Mexico Yes None 42 19 Yes Yes 
Nicaragua Yes 4 34 45 Yes Yes 
Panama Yes None 2 44 Yes Yes 
Paraguay No 9 None 2 Yes Yes 
Peru Yes None 11 23 Yes Yes 
St Lucia Yes None 1 None Yes Yes 
Trinidad and Tobago Yes None None 1 No Yes 
French Guiana Yes - - 3 Yes No 
Guadeloupe Yes - - 1 Yes Yes 
Martinique No - 1 - Yes Yes 
Venezuela Yes 18 - 176 Yes Yes 
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TАBТ,Г 14. RESULTS 0 CASE FINDINGS 
AМIDICAN REGION 

COUNTRY 
OR TERRITORY 
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TAlLE 14. REBULTB 0F CABE FINDINGЅ 
АГ4ЕRIСАN BEGION (continued) - ЅОURСЕ 0F САЅЕЅ Formofinfection 

j 
Originofinfection 

urveiliance Cases Passive 
___ 

reported by . 
Nalario- 

Rural Other . 

COUNTRY . . 

physicians, . Active Voluntary dјѕреnѕагјоэ, sources ВЕМАВКЅ 

OR ТЕF?НШОRУ cliniosm surveillance coUaboratior hоѕрit1ѕ and 
other пеdјсa1 

etc. institutions 

:! 

-_____________ 
, _______ _____ _________ ______ _______ ______ 

p_4 

.-ј г- Тј ч офоtе -4 Сј 4-1 г4_4 I_:1 с •.ч 
б 
С1) 

о 
ј 

• 

й ! ! J I j 
јјој 

:! 

29 448 2 k78 7 122 22 95 12 829 7 786 960 0 8 о - - - - 12 829 - Guatemala с 7 730 3 747 )i6 5k1 i 90 876 

iuiana(Fr.) b 217 о - - - - 500 15 - - . 15 - 15 - - - 5 - 10 - _ - 

_________________П 

t 

Haiti t 253 89 11998 809 - - - - - - - - 8981 8504610 12 -- 48 838 

Honduras с 27 061 2 0-9 - - - - - - - .- _ _ 2 049 j 096 9-1 о ј2 О -. - - - - 2 049 
* 

0f these, several thоыг Jamaica t 2 966 0 21 024' 0 7 8k7 102 - - 1 226 7 - - 1)9 0 15 4 0 0 
W.I.F. sands not yet examined 

Martinique a 1)0 0 1 893 O - - - - - - - 0 - - - - - - - - - - 
Mexico b 2 652 0 652 6 98 O 162 0 0 0 0 0 0 0 - - - - - - 

с 269 141 1 198 ky 204 591 70 755 1 -Ё26 1 622 16 261 2 808 95 26 2 O k - - - 257 - 
- t - - - 271 79 ] 198 k7 856 591 71 т58 j 426 k 78- kб 261 2 8о8 э95 26 )2 O 4 - - - 257 - 

Nicaragua t 510 510 - - 9 51 6k4 - - - - - - 1 15k 6k9 495 о ii о - - - - - 
Panama o э4 62 + 865 ]. 121 235 77 205 2 15 - - - - - - 7 25) - - - - - 7 25 

* 
Fig. геfеггип to act- 
ive and passive sur- veillanee operations 

Рагаuау с 7068 38 571k 15k 7й 8 --. - - - - 500 0 487 ЗОО - -- - 500 
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с . 165 4 5 51I 490 8 81з i8 8 816 1 0ko 82 167 5 15 0 - - - - 1 0+0 - 

. . 

t_ _ 165 k 5514 490 9k82 186 8816 з6 - 

579 

- 
15 

- - 

- 
iо)з 

8 

824 

5 

167 

29 

3715 
k о 

0 

о 

• 1 

- 
--21040 
- - - з8 st Lucia е - - 5 710 2 6 (2 21 - - - 

.I.F. 
Trinidad & a 2 2 19 827 2 

Tobago b 2 2 0 0 2 

B.W.I с 181 181 42 62 191 72 _ t 185 185 - - 62 450 _ 191 _ - _ - ' - - - _ - 58 i7 1 0 __ 0 2 - 72+ - 
I _ - ! 

[L 
Venezuela a iбL i 889 8 601 58 116 100 6 6 1 - 79 28 1 5 

_ 
- 

'. 
b 16 0 63 ill з8 б k88 8 '-6 2 2 - - 7 2 - - - 

• 
с 205 3 264 )о6 888 I. 657 85 280 0 976 976 60 4 10 - 286 2 1 - 686 - 

L _ t 85 5 - - kбi 505 _ 98k - - 22 746 151 _ 280 _ 0 1 i3 1 047 68 12 _ 11 - _ З92 5 2 5 686 _ - . 

LTOTAL _ 191 708 _ 16 41 _ 181 890 _ 6 2 _ 1 02k 7859 92 _ 90 99 _ 5 76 _ 160 826 _ 15 68ј2l 99 _ 767 _ 54 809 _ 
аА. whеzе mа1ага eradicated bA in consolidation phase °Areas regularly sprayed (total coverage) diaiarious areas not regularly sprayed tTotals 
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TABT,R 15. ANTIMALARIA DRUGS USED 

AMERICAN REGION 

Drug Country or 
territory 

Purpose 
г uantity 

Kilogram 
of salt 

Kilogram 
of base 

Number of Tablet dose 

tablets base 

Amodiaquine 

Chloroquine 

Primaquine 

British Honduras 

Costa Rica 
Ecuador 

Mexico 

Paraguay 
Trinidad and Tobago 

Brazil (Sá.o Paulo) 

Bolivia 
Brazil 
Brazil (Sáo Paulo) 

British Honduras 
Colombia 
Costa Rica 

Dominican Republic 

Ecuador 
El Salvador 

French Guiana 

Grenada 

Guatemala 

Honduras 
Mexico 

Panama 

Peru 

St Lucia 

Venezuela 

British Honduras 

Costa Rica 

Ecuador 

El Salvador 

Treatment 
Treatment 

Treatment 

Treatment 
Treatment 

Treatment 
Mass administration 

Treatment 

Treatment 
Mass administration 
Treatment 
Mass administration 
Treatment 
Mass administration 
Treatment 

Treatment and mass 

administration 

Treatment 
Treatment 
Mass administration 
Mass administration 
Treatment and mass 

administration 

Mass administration 
Treatment 

Treatment 

Treatment 

Treatment 

Treatment 

Treatment 
Treatment and mass 

administration 

0.609 

8.769 

9.183 

14.421 

13.685 

о.174 

1.226 

72.384 

2.50 

0.0016 

0.ц8 

26 000 150 mg 
о.456 3 о46 150 mg 
2.0 10 III 200 mg 

0.261 1 745 150 mg 
24 000 200 mg 

6.4 32 000 200 mg 

1 828 200 mg 

г1 500 150 mg 
5 372 104 150 mg 

б3 209 150 mg 

5 000 150 mg 

5.261 35 077 150 
mg* 

5.509 36 733 150 mg 
25 000 15о mg 

8.652 57 683 150 mg 

8.210 54 744 150 mg 

1 74о 10о mg 

0.736 4 905 15о mg* 

57.741 384 943 15о mg 

81 606 150 mg 

8.467 5б 454 15о mg 
43.430 289 538 150 mg 

181.207 1 208 050 150 mg 

1.50 1о 000 150 mg* 
32.98 221 116 150 mg 

140 15 mg 
0.0009 б1 15 mg 

0.291 2 613 15 mg 

0.1о8 7 200 15 mg 



TABLE 15. AmmALAнIA DRUGS USED 

AMERICAN REGION (continued) 

Drug Country or 
territory 

Quantity 

Purpose 
. 

Kilogram 

of salt 

Kilogram 

of base 

Number of 

tablets 

Tablet dose 

base 

Priaquine (con - Guatemala Mass administration 10.378 5.896 39 312 15 mg 

tinned) Honduras Mass administration 2 466 15 mg 

Mexico Treatment and mass 

administration . 11.571 661 229 17.5 mg 

Panama Mass administration 0.172 11 574 15 mg 

Peru Treatment 0.0013$ 92 15 mg 

St Lucia Treatment 0.00075 50 15 mg* 

Venezuela Treatment 0.310 20 675 15 mg 

Pyrimethamine Costa Rica Treatment 0.002 0.002 596 25 mg 
Ecuador Treatment 0.080 321 25 mg 
El Salvador Treatment and mass 

administration 0.138 5 520 25 mg 

Grenada Treatment 0.1449 5 796 25 mg* 
Guatemala Mass administration 7.676 30 706 25 mg 

Mexico Treatment and mass 

administration .16.830 25 mg 

Panama Mass administration 0.875 35 000 25 mg 
St Lucia Treatment 0.225 9 000 25 mg* 

Trinidad and 

Tobago Treatment 1.175 
I 

47 000 25 mg 

Venezuela Treatment 2.76 ј 110 558 25 mg 

Venezuela Mass administration 35.98 ї 439 108 25 mg 

Pamaquine Brazil - Mass administration 2 815 10 mg 
Sáо Paulo 

Proguanil Brazil - 

no Paulo 
Mass administration 340 10 mg 

Mepacrine Brazil - Mass administration 330 10 mg 
Sáо Paulo 

Paraguay Treatment 5 356 10 mg 

Rhodopréquine French Guiana Treatment 0.017 1 740 10 mg 

Figures calculated at Readquarters 
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TABLE 16. MALARIA VECTORS 

AMERICAN REGION 

Country or territory Confirmed vectors 

Argentina 

Belivia 

Brazil (Sao Paulo) 

British Guiana 

British Honduras 

Colombia 

Costa Rica 

Dominica 

Dominican Republic 

Ecuador 

El Salvador 

Grenada Island 

Guatemala 

Haiti 

Honduras 

Jamaica 

Mexico 

Nicaragua 

Panama 

Paraguay 

Peru 

St Lucia 

Trinidad and Tobago 

Venezuela 

French Guiana 

Guadeloupe 

Martinique 

A. 

A. 

А. 

A. 

A. 

A. 

pseudopunetipennis, A. darlingi 

pseudc�punвtipennis, A. darlingi 

darlingi, A. aquasalis, A. albitarsis endpphilic, A. cruzü, 
he hat or 

darlingi 

a1l�imanus 

А. 

A. 

A. 

darlingi, A. alBimanus, A. albitars3s, А. tiц►iaz•toцE,2"i, 

pseudopunctipennis, A. punctimacula, A. mediopunctatus, 
eiseni, A. neivai 

A. albimanus, A. punctimacula, A. pseudnpunctipennís, 
A. apicimacula, А neomaculipalpus 

A. 

A. 

A. 

aquasalis 

albimanus 

albimanus, A. pseudopunctipennis 

A. albimanus 

No information 

A. albimanus, A. pseudopunetipennis, А. v&tјtntѕ 
A. albimanus 

A. albimanus 

A. albimanus 

A. pseudopunctipennis, A. albimanus, A. azteCцs 

A. albimanus, A. pseudopunctipennis 

A. albimanus, A. punctimacula 

A. darlingi, A. albitarsis 

A. pseudopunctipennis, A. punctimacula, A. Ыrnяtlu'. А . јатlingi 

A. aquasalis 

A. aquasalis, A. bellator 

A. albimanus, A. aquasalis, A. darlingi, A. пипег•tevari 

A. darlingi, A. aquasalis 

A. albimanus, A. aquasalis, A. argyrntarsis 

No information 
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TABLE 17. INSECTICIDE RESISTANCE 

AMERICAN REGION 

Speçies Country or territory Insecticide 
Area in km 
concerned 

Population 
concerned 

Argentina - - - 

- Bolivia - - - 

- Brazil - - - 

- British Guiana - - - 

A. albimanus7:.-- . British Honduras Dieldrin r .. * - ' 

.. Colombia - - - 

- Costa Rica - - - 

- Dominica - .- - 

- '• 
' • .Poпkinican Republic - - - 

- Ecuador . - - 

A. albimanus El Salvador (1) DDT and 
dieldrinb 

104 9 620' 

(2) Dieldrin- b 19.197 1 438 669 
- Grenada Island - - - 

A. albimanus Guatemala y Dieldrin- 2 690 ** 81 442 ** 
- Haiti - - - 

A. albimanus Honduras Dieldrin- 
b * * 

Dieldrin and DDT ..J - 

A. pseudopunctipennis Mexico Dieldrinb 5 * ** 10 000 ** 
* * 

A. albimanus Nicaragua Dieldrin- - - 

- Panama - - - 

- Paraguay - - - 

- Peru - - - 

- St Lucia - - - 

A. aquasalisá ' Trinidad and Tobago Dieldrinb 5 138 750 000 

A. quadrimaculatus. United States of Dieldrinb - - 

America 

* 
No information 

** .,.. 
* ** . 

Approximate figures from preliminary studies in 1958 
á 

Resistant in Trinidad only (WHO TRS.162) 

Dieldrin resistance characteristically extends to BIC, and to aldrin, chlordane 

and -thеr "cyclodiene derivates" 

Part only 

ç 
Found in Belize 



TPBLE 18. TRANSPORT 

AMERICAN н:;СlоN 

Number of vehicles in operation 

Beasts of 

burden Country or 
territory 

Heavy 

trucks 
(3 tons 

or over) 

Light 
trucks 
(pick- 

ups) 

Jeeps 

equiv. 

Station- 

wagons Cars 

Motor - 

cycles Bicycles 

Motor- 

boats Other 

Argentina 
Bolivia 
Brazil 
British Guiana 
British Honduras 
Colombia 

Costa Rica 

17 

2 

4 

17 
1 

29 
38 
14 

1 
3 

215 
11 

23 
25 

4 

2 
б9 

7 

1 

6 
3 
1 

29 

1 

2 20 

1 

1 

4 

3 
1 * ** 

Some 
60 
6 

5* 

1 ** 

176 

Some * ** 

670 mules 

Dominicaá 1+1- 2 3 
Dominican Republic 1 3б 23 3 
Ecuador 7 31 29 3 18 

i7b 
45 

El Salvador 1 31 15 4 
Grenada Island 2 1 3 
Guatemala 1 27 7 6 3 30 
Haiti 17 19 2 1 

* ** 
Honduras 2 29 8 3 1 20 + some 
Jamaica 11 12 15 2 

Mexico 16 415 201 11 644 3 6д 427 + 624e 
Nicaragua 

Panama 

2 

2 

11 

г7 

12 

15 

1 

8 
1 4 

б 
*** 

Some 
Paraguay 18 8 1 1 2b 
Peru 7 1г3 5б 4 1 165f 
St Lucia 3 1 2 
Trinidad and Tobago 9 9 10 1 2� 
Venezuela 8 7 79 74 42 б 494 
French Guiana 1 li. 1 2 1 1 8b 
Guadeloupe 1 3 г 1 
Martinique 1 3 2 

Panama Canal Zone- a 
Sur. inam- 

7 
2 + 2- 2 

1 

3 

8k 
�b 

á 
Executive Board report 1958 

b 
Outboards .2. Private 

d 
5 outboards; 1 e ioe 

e 
Saddle animals 

f 55 trailers; 110 outboards I. 1 light tractor; 1 medium tractor 
h 

Descríbe'. as "trucks" in EB 
** 

report 
i * ** Hired - Includes ceТs ј ;iwser Tender 

Trailers - 2 outboards, 6 rowboats 
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TABLE 19. INTERNATIONAL STAFF IN ANTIMALARIA PROGRAMMES 
IN THE AMERICAN REGION IN 1959 

Country, terr- 
itory, or project 

Medical 
officers 

Engi- 
neers 

atom- 
ologists 

Sanit- 

arians 
Admin. 

Lab. 

techn. 
Others Total 

1. British Guiana 

2. Jamaica 1 1 2 4 

3. Trinidad 1 1 

4. Windward Is 2 2 

5. Surinam 1 1 

6. Cuba 

7. Dominican Republic 1 1 2 4 

8. Haiti 2 2 

9. Мexicп 2 1 1 4 

10. Cesta Rica 1 1 2 

11. El Salvador 1 1 1 3 

12, Guatemala 1 2 3 

13. Honduras 1 1 2 

14. l iсаrаguа 1 1 2 

15. Panama 1 1 1 3 

16. Bolivia 2 1 2 5 

17., Colombia 1 1 4 6 

18. Ecuador 1 1 2 4 

19. Peru 1 1 3 5 

20. Brazil 1 2 2 2 7 

21, Paraguay 1 1 1 3 

19 12 ¡ 30 2 б3 

22. АМRO -90 
(Malaria Tech. 
Advisory Ser.) 1 1 3 3 8 

23. АМRO -114 
(Training 
Centre, Mexico) 1 2 3 

24. АМRО -117 
(Malaria Tech. 
Advisory Ser. 
Zone I) 1 1 1 1 2 6 

22 13 2 33 3 1 6 80 
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TABLE 19. INTERNATIONAL STAFF IN ANTIMALARIA PROGВЛmnES 
IN THE AMERICAN REGION IN 1959 (continued) 

CоuntrУ: terr- 

it?r;, Cr project 
Medical 
officers 

Engi- 
nears 

Entom- 
ologists 

Saиit- 
ariar_s 

Adr�in. 
Lab. ' 

techn. 
Others Total 

25. АЛц30-118 

(:Malaria Tech. 

Advisory Ser. 
Zone III) 

26. A1ц10-119 

(Malaria Tech. 

Adviscry Ser. 
Z�ne. IV) 

27. Р121 
(Malaria Erad. 
Eval, teams) 

2й . Af 1ЧО-124 

(Field trial 
of Pinotti 
method) 

г9 АМRо-134 
(Training 
Centre, 

Kingston) 

3о. АР�о-135 
(Malaria Erad. 

trainees) 

31. АЛ�?о-137 

(Training 
Centre, 
Saо Paulo) 

32. АЛ1Ао--139 

(Malaria Tech. 
Р.d.аlcоrу Ser. 

ZoneV) 

22 

1 

3 

1 

1 

13 

2 

1 

1 

2 . 

1 

1 

33 

1 

3 1 

. 

6 

1 

. 

1 

10 

1 

8о 

5 

2 

3 

1 

12 

1 

1 

. 

1 

.28 17 4 34 3 1 19 1о6 
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1.3 EASTERN MEDITERRANEAN REGION 

General Picture 

Following the establishment of the WHO Regional Office in 1949, WHO malaria 

pilot projects were the first programmes to be undertaken, as malaria had been a 

major public health problem in the region. Projects were started in East Pakistan, 

Iran, Iraq, Lebanon, Saudi Arabia and Syria, and national governments gave support 

to their activities, particularly as the results obtained by DDT residual spraying 

impressed them favourably. 

The successful results obtained in eliminating malaria from certain rural areas 

where malaria was hyperendemic or meso- endemic, and the governments' activities in 

extending the residual spraying campaigns, opened the way for these governments to 

allocate more funds to malaria control programmes. The Eighth World Health Assembly 

resolution that the objective of malaria control programmes should be the ultimate 

elimination of the disease, and UNICEF support in contributing to malaria eradication 

programmes most of the supplies and transport needed, opened the way to assist these 

governnents to convert their control programmes into eradication, based on new 

eradication methods and procedures. 

Extent of the Problem 

The Eastern Mediterranean Region comprises 24 countries and territories, with 

a total population of about 192 000 000, of which approximately 145 000 000 live 

in malarious areas. The efforts maintained for some years past were able to 

protect about 30 000 000, that is to say, only about 20 per cent, of those exposed 

to malaria risk. In Kuwait and Aden Colony, malaria is not known to have occurred, 

or has disappeared without specific eradication measures. In Cyprus and Gaza Strip, 

malaria has been eradicated through the effort of public health workers. The 

status of malaria eradication activities in the Region is as shown in Table 1. 

The situation is also shown in the world sketch map at page • It will be observed 

that eradication programmes are being implemented in Iran, Iraq, Israel, Jordan, 

Lebanon, and the United Arab Republic (Syrian Province); control activities are 

still being carried out but the pre- eradication stage is being approached in 

Ethiopia, Eritrea, Libya, Sudan, Saudi Arabia, Tunisia, Somalia (Italian Trusteeship), 

and United Arab Republic (Province of Egypt). 
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The extent of the malaria problem by population in the countries of the 

Eastern Mediterranean Region, where malaria programmes are being carried out, is 

shown in Table 2. Table 3 represents the status of the eradication of malaria by 

population in the region. The total area in these countries covers almost 

13 COO On0 square kilometres and the total population is about 192 000 000. Of 

these, about 75 per cent, or about 145 000 000, are exposed to malaria risk. 

Present Status of National Malaria Eradication Services 

Table 4 gives the position of the national malaria services in the countries 

of the region where antimalaria activities are being carried out. 

It will be noted that the service is autonomous in the case of Iran and 

Jordan, where it falls directly under the Ministry of Health. A similar status 

is expected to be given to the Ethiopian service, and a law has been prepared to 

this effect. In the United Arab Republic (Syrian Province), Lebanon and Israel, 

the malaria services are part of the national health service and the chief executives 

are directly responsible to the National Director of Health. In Iraq, the malaria 

eradication service is a section of the Directorate• -General of Endemic Diseases 

Department; but the Director -General of the latter has been acting as a counterpart 

to the WHO Senior Malaria Adviser, and he was thus invested with the authority 

appertaining to the Director -General while working under the Director -General of 

Health. 

In all the above maaria eradication -programmes there exist advisory malaria 

eradication committees, presided over by the Minister of Health, and composed of 

various other ministries and institutions in the country concerned with the 

programme. Representatives of international agencies, (WHO, UNICEF and ICA), 

attend these committees as advisers. 

The functional structure of the national malaria eradication services differs 

from one country to another for v.ríous reasons, but the standard set -up includes 

a spraying operations unit, an epidemiological unit, an entomological unit, and 

an administration unit. In Iran and some other countries the Malaria Institute 

acts as a technical advisory body to the National Malaria Service, and is responsible 
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for evaluation, year -to -year planning and training activities. The executive 

organization in Iran and Iraq is decentralized at provincial level, whereas in 

Lebanon, Jordan, United Arab Republic (Syrian Province), and Israel, the executive 

responsibility is maintained at the centre. 

Legislation 

Twenty countries are known to have some form of antimalaria legislation, 

although in a number of cases incomplete and not adapted to eradication requirements. 

However, Cyprus, Somalia, Jordan, and Sudan have specific national malaria 

eradication legislation. Special legislation on malaria exists in the United 

Arab Republic (Egyptian Province), Israel, French Somaliland, Iran, Iraq and 

Lebanon. Legislation requiring the combatting of malaria exists in Israel. In 

Lebanon, there is legislation compelling authorities, firms and individuals to 

co- operate with the antimalaria programme, and in Israel legislation includes 

obligation to carry out environmental sanitation activities (antilarval work). 

For further details see Table 5. 

Field Operations 

Spraying operations 

Table 7 gives details of the spraying squads arid transport used in spraying 

operations. In this region a combination of circumstances affects the field 

organization of spraying operations. These are the relatively large per capita 

surfaces to be sprayed, the frequently long distances between villages, and the 

need - based on epidemiological and climatic considerations - to carry out house 

spraying during fairly short operational cycles. Many of the spraying squads are 

locally engaged for periods of two or three months and, though efforts are made to 

maintain experienced workers from season to season, the temporary nature of such 

employment and the fact that it often coincides with seasons of agricultural work 

make this difficult. In most programmes, 2 -5 spraymen work under the supervision 

of a squad leader, who is employed during the rest of the year in other antimalaria 

activities. In a few cases, where the squad leaders are also casual workers, two 

or three squads, under the supervision of a regular employee, make up a field unit. 



А12 /Р&B /10 
page 97 

In most of the countries, though roads in the malarious areas arc poor or non -existent, 

the distances between villages necessitate the movement of squads and supplies by 

truck whenever possible. Even so, as much as one- third (and in extreme cases, 

one -half) of the r;or{ing time is used travel between sites of work. The field 

vehicles have to work under very rough conditions and operation and maintenance 

costs are relatively heavy. In programmes entering the consolidation phase, 

vehicles must be provided for the needs of surveillance serviçes.. 

Table 8 gives the number of houses sprayed in each country with the total 

�кΡan- •days, and 'аb1б 9 the insecticide used. DDГ is the ireecticide. most widely 

used, mainly in the form of 75 per cent. water- ,disрere` ale powder. Dieldrin а id. 

ВИС are used on a smaller scale. 

The vast majority of sprayers used in this region are of the Compression type; 

but a fеи *`stirrup pus are used. In Saudi %�rabia motorized sprayers have been 

f d economical under certain circumstances. Sее Tаble 10. 

Epidemiological Operations 

In this region, tnalariometric surveys still form an important part of the 

epidemiological operations, since several large countries are still in the preparatorl. 

phase of eradication, I. t phase of conversion from control to eradication, 

or in ti:e beginning of the attack phase of eradication. Typ {cal examples of such 

large -scale malariometric surveys are to be found in Egypt, Ethiopia and Saudi Arabia. 

On the other hand, in countries with more advanced prоgram_.es of eradication, 

surveillance operations, mainly of the active type, have greatly increased in scope. 

Thus in Iran; 9С of the cases found in 1958 were detected through surveillance 

operations; in Iraq and Lebanon; about half of all the cases were found by this 

means (see Table 14, Results of Case Finings). In Egypt, a very large number of 

slides examined and cases found in special malaria treatment centres; this 

source would best be classified as a form of рssslve surveillance. 

Table 12 gives a. synopsis of the types cf epidemiological operations carried 

out in the various countries. 



А12 /Р&В /10 
Page 98 

Use of Drugs 

Table 15 gives details of the various antimalarial drugs used in different 

countries of the region. 

Entomological Operations 

Entomological studies are proceeding in the region and special attention is 

given to the recording of susceptibility of anophelines to the insecticides used. 

Resistance to insecticides has been reported in the area: details are shown in 

Table 17. Table 16 shows the confirmed vectors in each country. 

ROLE OF INTERNATIONAL ORGANIZATIONS IN MALARIA ERADICATION IN Tв2 
EASTERN MEDITERRANEAN REGION 

Role of the Organization 

Technical Advisory Services 

The development of the Malaria Eradication Special Account, and the increased 

activities of the Eastern Mediterranean countries in converting the malaria control 

programmes to eradication, necessitated the strengthening of the Malaria Eradication 

Co- ordination Unit (јvсU) of the Eastern Mediterranean Regional Office. The 

personnel of this unit is now composed of the following; 

1 Senior Regional Malaria Adviser 
2 Regional Malaria Advisers 
1 Regional Malaria Public Health Engineer 
1 Regional Entomologist 
1 Administrative Assistant 
2 Secretaries 
3 Typists 
1 Draughtsman 

In order to facilitate and expedite the administrative work of this unit, the 

Senior Adviser has been authorized to take necessary action in all matters concerning 

malaria and to report directly to the Regional Director. Full co- ordination of 

work with other sections of the Eastern Mediterranean Regional Office is being 

maintained at the same time. 

A number of international staff are employed in antimalaria programmes in the 

region, as shown in Table 19. 
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Training 

A Regional Malaria Training Centre was established during 1958 in Cairo; it 

is expected to give regular courses for national personnel working in the malaria 

eradication service and for those recruited from neighbouring countries. The 

trainees will include doctors, engineers, entomologists and other personnel. 

Sixtу fellowships and nine study tours were granted to malaria workers in 

1957 and 1958. Twenty -seven more fellowships and five study tours are proposed 

to be given in 1959 to workers within the Region. 

Co- ordination 

The Regional Office has convened regional malaria meetings to enable directors 

of malaria eradication services of neighbouring countries to discuss progress 

reports and exchange information on technical problems such as vector resistance, 

nomadism and frontier malaria. 

The first Regional Technical Meeting on Malaria Eradication was held in 

Baghdad in December 1957, and was attended by participants from Cyprus, Iran, Iraq, 

Jordan, Lebanon, Saudi Arabia, Somalia, United Arab Republic (Egyptian and Syrian 

Provinces), as well as by observers from UNICEF, US, ICA, UNRWA and the Rockefeller 

Foundation. 

Since the Eastern Mediterranean Region has common frontiers with the European 

and South -East Asian Regions, participants from countries of the Eastern Mediterranean 

Region (Iran and Pakistan) were invited to attend the Bangkok Conference held in 

December 1957; also participants from Iran and the Syrian region of the United 

Arab Republic were invited to the South -East Europe Conference held in Bucharest 

in June 1958. 
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TABLE 1. THE MALARIA ERAAICATION SITUATION 
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TABLE 1. THE MALARIА ERADICATION SITUATION 

EMRO (continued) 
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,ebanon 1956 

Libya X X 

Muscat and Oman 

Pakistan X 
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. _ . 

X X X 

Trucial Coast . . . ј 

Tunisia X X 

`UAR - Egypt X X 

UAR - Syria 1956 
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TABLE 2. EXTENT OF MALARIA PROBTRM BY AREA AND BY POPULATION IN THE EASTERN MED1iERRANEAN REGION IN 1958 

Country or 
territory 

Original malarious 

areas 

A. Areas with malaria 
eradicated 

3 or more years 
without indigenous cases 

Areas with malaria not eradicated 

В. Under surveillance 
(Consolidation phase) 
Less than 3 years 

without indigenous cases 

C. Regularly 
sprayed 

D. Not regularly 
sprayed 

2 
Km 

Population 
in thousands Km 

Population 
in thousands Km 

Population 
in thousands Km 

Population 
in thousands 

2 
Km 

Population 
in thousands 

Aden Protectorate 660 ... ... .. .. ... ... ... ... Bahrein... ... ... ... ... ... ... ... ... ... 

Federation of Ethiopia and Eritrea (1958) 600 000 8 iii 8 100 249 591 900 7 751 

Iran (1958) ... 12 500 ... 2 449 ... 5 902 ... 4 149 

Iraq (1958) 185 640 3 800 61 351 1 253 124 289 2 547 

Israel (1958) 20 700 1 924 ... ... ... ... ... ... 

Jordan (1958) ... 1 186 . l86á 

Lebanon (1958) 7 000 300 4 367 178 2 633 122 

Libya (1958) 602 550 86 602 550 86 

Muscat and Oman 550 .. ... ... ... ... ... 

Pakistan (1958) ... 74 Iii .. ... ... . 

4ratar ... ... ... ... ... ... ... ... 

Saudi Arabia ... 5 000 37 600 476 ... 4 524 

Somalia (Ital.) (1958) 419 000 1 070 ... 208 ... 862 

Sudan (1958) 2 505 b23 10 263 ... 3 795 .. 6 468 

Tunisia (1958) ... 2 616 2 616- 

Trucial Oman ... 30 ... ... ... ... ... ... ... ... 

United Arab Republic 
Egypt (1958) 28 760 18 315 28 760 18 3152 
Syria (1958) 49 950 :i 'Э'' 1 500 126 39 475 1 242 8 975 226 

Yemen ... 3 500 ... ... ... ... ... ... ... ... 

ТOTAL 4 419 423 145 394 67 218 4 006 212 097 14 541 1 232 185 46 183 

... Data not available 

Estimate 
** 

Provisional estimate by ME 
á 

Of which 428 000 are covered by anti - larval operations 
b 

0: which 3100 000 are covered by anti - larval operations 
ç 

Of which 3 795 000 are covered by anti- larval operations 
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TABLE 3. PRESENT STATUS OF THE EI{ADICATION OF MALARIA 

BY POPULATION IN THE EASTERN MEDITERRANEAN REGION 

Status Population Percentage 

Malaria never present or died out . 

without specific antimalaria measures 47 372 000 24.6 

Malaria eradicated _ 859 000 0.5 

Under surveillance 4 006 000., 2.1 

Malaria still present but organized 
°v,_..__ 

programme under way 11 615 000 __.._...._,.. б.0.. , 

Malaria still present but programme 
in preparatory phase 51 033 000 26.4 

Transmission known to occur but no 

organized programme under way 78., 046 000 40.4 

Tótal ' 192 931 000 100.0,.: 
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TABLE 4. THE ORGANIZATION OF NATIONAL MALARIA SERVICES IN 
EASTERN MEDITERRANEAN REGION 

Country or 
�_.. territory Official name of service 

Position of 
service 

Other activities 

of service 

Ваhreii .. ' .. . . 

Ethiopia and 
Eritrea 

Malaria Eradication 
Service* 

Autonomous* 

Iran Malaria Eradication 
Organization 

Autonomous Environmental 
sanitation 

Iraq Malaria Eradication 
Department 

Secondary 

Israel б . •, Antimalaria Division Primar 

Jordan Malaria Eradication Service Autonomous 

Lebanon Malaria Eradication Bureau Primary 

Libya (Libyan American Joint` 
Public Health Service) 
(LAJPIS) 

.4 r. 

Muscat and Oman 

Pakistan . Malaria Institute, Dacca 
and Karachi 

Sudan (Directorate of Medical 
Services) 

Saudi Arabia Antimalaria Service 

United Arab Republic 
(Egypt) 

Malaria Control Section Secondary 

United Arab Republic 
(Syria) 

Malaria Eradication 
Service (MES) 

Primary 

Tunisia (Service Central de 
l'Hygiène Pudique) 

Trucial Oman 

Yemen 

French Somaliland (Direction du Service de 
Santé) 

Somalia (It. Adm.) National Malaria Service 

Aden Protect. (UK) (Protectorate Health 
Service) 

* 
No information 

By decree awaiting ratification 



TABLE 5. ANTIMALARIA LEGISLATION 

EASTERN MEDITERRANEAN REGION 

Country or 
territory 

Specific 
National 

ME Legislation 
(1) 

Other 

relevant 
(2) 

Included in (1) or (2) 

Obligatory 

house 
access 

Compulsory 

case 

reporting 

Obligatory 

acceptance 

treatment 

Supplies: 

Customs 

Exemption 

Cyprus Yes - Yes Yes Yes Yes 

Egypt (UAR) No Yes Yes Yes Yes No 
* * * * * 

Ethiopia No No Yes Yes Yes Yes 

French Somaliland No Yes Yes No No No 

Iran No Yes No No No Yes 

Iraq No Yes Yes Yes Yes Yes 

Israel No Yes Yes Yes Yes ? 

Jordan Yes - Yes No No No 

Lebanon No Yes Yes Yes No Yes 

Libya No No No No No - 

Saudi Arabia No No - - - - 

Somalia Yes - Yes No No Partial 

Sudan Yes - Yes Yes No No 

Syria (UAR) No No - - - - 

Tunisia No No No No - - 

* 
Under discussion 
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TABTF 6, РERSONNEL AND TRAINING 
EASTERN MEDITERRANEAN REGION 

Country or 

territory 
Professional Non- Professional Administrative Spraying staff Surveillance staff Drivers and mechanics Other 

In In In In In In In In In In In In In In Vacar:- 

service training Vacancies service training Vacancies service training Vacancies service training Vacancies service training Vacancies service training Vacancies service training tier 

ICyprus 52 - 4 202 - - 2 - - 200 - - 200 - - - - - - - - 

gypt 48* - 14 151 - 20 84 - 3 1 171 - 66 - - - 56 - 7 165 _ 12 

(UAR) 

•iopia 5 - - 13 - 14 16 _ 3 232 - 4 - - - 8 - 3 - - - 

French 1 - - 1 - - 3 - - 26 - - 5 - - 2 - - 1 - - 

Somaliland 

Iran 153 123 - - - - 129 - - 3 221 - - 800 - - 438 - - 111 - - 

Iraq 6 1 4 130 22 22 40 - - 4 395 - - 190 - 25 278 - 6 3 - - 

** ** 
Israel 28 - - 190 - - 2 - - - _ - - - - 15 - - - - - 

Jordan áhá - - 
á 

- - l5á - - 292á - - - - - l7á - - 8 - - 

Lebanon 2 - 3 14 2 - 6 - - 118- - - 8 1 - 10b - 12 _ _ _ 

Libya 1 1 - 4 - - - - _ _ _ _ _ _ _ zç _ _ _ _ 

Saudi 40 3 8 58 10 - 13 - - 15 - - - - 25 - 5 19 - 2 
Arabia 

Somalia 2 - - 5 - - 2* - - 208 »d - - - - - 
17* 

_ 
- 39 -45 - - 

Sudan Some- - - 495 - - Some- - - 1 500 - - 240 - 
309e 

* 
lOria 37 1 32 - - - 13 - 4 f74# - - 16 -. 2 17 - 8 43 - 3 
(UAR) 

Tunisia - - - 28* - - - - 376* - 3 - - ! 10* - 30 - - 
Î 

** 

Some part time 

Included in Professional and Non -Professional 

á 
Includes UNRWA staff 

b 
Maximum figures - varies according to need 

ë 
Included in Non -Professional 

d 
208 in 8 squads plus undetermined number of workers in 5 to 7 squads similar or smaller 

in size 

e 
Part belonging to Public Health 



TABLE 7. HOUSE SPRAYING OFERATIONS - TRANSPORT 

EASTERN MEDITERRANEAN REGION 

Country or territory 
Total 

spraying squads 

Means of transport 

Motor vehicle Boat Mounted Foot Mixed Other transport 

Aden Protectorate= 10 10 - - - - - 

Cyprus Some Some - Some Some - Some 

Egypt (UAR) 67 Some - - Some - - 

Ethiopia 27 - - - - 27 - 

French Somaliland 1 1 - - - - - 

Iran 454 Some - Some - Some - 

* 
Iraq 687 601 6 80 - - - 

Israel 3 - - - - - - 

Jordan 8 8 - - - - - 

Lebanon Some 4 - - - - - 

Libya (No figures) 

Saudi Arabia 20 all - - - - - 

Somalia 13 -15 9 1 - 3 -5 - - 

Sudan 400 -500 - - - - 400 -500 - 

Syria (UAR) 100 100 - - - - - 

Tunisia 
t 

(No figures) 
r 

* 
Amended at Headquarters 

á 
EB Report, 1958 



TABLE 8. HOUSES SPRAYED AND MAN -DAYS 

EASTERN MEDITERRANEAN REGION 

Country or territory Total Houses Sprayed Houses Sprayed Once 

Houses Sprayed 
More Than Once 

Total Man-Days 

(Spraymen Only) 

Cyprus 166 185 ... ... ... 

Egypt (UAR) 470 925 470 925 - 67 150 

Ethiopia 75 570 29 968 45 602 3 450 

French somaliland 8 000 2 000 6 000 2 288 

Iran 1 155 015 932 981 222 o34 435 840 

Iraq 843 416 ... ... 206 179 

Israel 30 4 75* 14 842* 15 633* 1 198 

Jordan 4 
** 

509 4 509 42 
�* 
7 

Lebanon 21 537 21 537 - 3 202 

Libya 50 50 - ... 

Saudi Arabia 50 605 ... ... 6 807 

Somalia 271 835 ... ... 8 745 

Sudan 2 584 190 - 2 584 190 ... 

Syria (UAR) 163 214 163 214 - 32 913 

Tunisia - 

* 
Rooms 

** 
Includes UNRWA workers 

... Data not available 



TABLE 9. INSECTICIDES USED IN HOUSE SPRAYING 
EASTERN AIEDITERRANEАN REGION 

Country or- tarritory Insecticide Formulation1 Wall Dosage2 Quantity t: sed Unit 

Cyprus DDT technical б 36о kg 

Egypt (uAR) DDT technical 2.03 1 028 kg 

DDT 75% w 2.о3 206 081 kg 

DDT 50% w 2.о3 11 081 kg 
BIC 10.12% w 0.20 121 986 kg 

Bic 6.75% w 0.20 32 229 kg 

Ethiopia DDT 75% w 2 12 116 kg 

Dieldrin 5С w 0.5 308 kg 

BIC 12%w о.4 1 1о3 kg 

French Somaliland DDT /Diazinon 75 %/3% w г 2 770 kg 

e 2 1 100 litres 

DDT 5С w 2 76о kg 

Iran Dieldrin 5 ( w .5 • ''r 815 kg 
Dieldrin technical .5 11+7 kg 

DDT 75% w 2 9о1 662 kg 

DDT technical 2 3 25о kg 
BIC 53% w .5 797 kg 

Iraq DDT 75% w 2 47о 868 kg 

Dieldrin w 0.6 96 962 kg 

Israel DDT technical 2 

Jordan DDT3 75% w 2 3 1+51 kg 

1 Technical = technical product 

2 
Grammes per m2 of technical product (gamma isomer for ВNC) 
calculated nozzle dosage 

3 
L.cludes UNR!)А 

= water dispersible powder 

e = emulsion concentrate 



TABEE 9. � U�ED IN HOTJSF SPRAYING 
EАSTîнN MEDIT'LпRANLAN Ri:,GIO'V (continued) 

Country or territory Insecticide Formulation) 1 Wall Dosage2 Quantity 'sed Unit 

Lebanon DDT 75% w 2 13 097 kg 

DDT 25% e 2 5 585 kg 

Libya DDT 75% w 2 - - 

Saudi Arabia DDT 75% w 3.2 9 9�+6 kg 
I DDT 30% e 4.5 1 510 litres 

DDT technical 2.2 12 718 litres 

Dieldrin 50% w 0.6 12 718 kg 

Dieldrin 20% e 0.7 9 443 litres 

Sem�.1iа DDT 75% w 2.2 30 267 kg 

DDT technical 2 29 405 kg 

BIC 6.5 %w .27 5 260 kg 

Sudan BIC 6.5% w .20 455 000 kg 

syr: :. ',. (UAR) DDT 75% w 2 202 973 kg 

DDT 25% e 2 46 513 litres 

Tunisia Nil Nil Nil Nfl Nil 

1 
Technical = technical product 

2 
Grammes per m2 of technical product (gamma i:omcr for BIC) calculated nozzle dosage 

w = water dispersible powder 

e = emulsion concentrate 



TABLE 10. SPRAYING EQUIPMENT USED 
EASTERN MEDITERRANEAN REGION 

Country or territory Type of Sprayer 
ј 

Make Total on Hand 

Cyprus Hand Atomizers (British) 200 

Compression (USА) 50 

Egypt (UAR) Compression Dobbins 541 

Compression Imperial 39 

Compression (Italian) 10 

Compression Locally made 247 

Compression Locally made 5 

(motorized) 

Ethiopia Compression Hudson X -pert 170 

Stirrup Eclypse 40 

French Somaliland Compression Muratori 18 

Iran Compression Hudson 5 496 

Bucket Pump - - 

Iraq Compression Hudson - 710 /SC 576 

Compression Hudson - 710 /SE 532 

Compression Hudson - 710 /5/WH %l 3 000 ф 

0 



TABLE 10. SPRAYING EQUIPMENT USED 
EASTERN MEDITERRANEAN REGION (continued) 

Country or t'rritоry Type of Sprayer Make Total on Hand 

Israel Compression ... 290 

* 
Jordan Compression Hudson 101 

Lebanon Compression Hudson X -pert 710 /SC 70 

Libya Compression Hudson 100 

Saudi Arabia Compression Hudson X -pert 710 /SE, 11 200 

Holder Power Matador No. 7026A 10 

P 16 16 

Somalia Stirrup Eclipse Leader Junior 9 E 72 

Compression Hudson 710 /SC, 710 /S /WHO 34 

Compression Galeazzi, "OM" 9 

Sudan Stirrup Cooper -Pegler 700 approx. 

Syria (UAR) Compression Hudson 710/WH %2 140 

Compression Hudson 710 /SC 460 

Tunisia Nil 

* 
Includes UNRWA 



TABLE il. BREEDING CONTROL OPERATIONS 

EASTERN MEDITERRANEAN REGION 

Country or 

t�.�rit,ery 

No. of 

Squads 
U2еa 

Proportion of 

working time, 
if spraying 

squads used Type of Control 
Population 

Affected 

Houses 
also 

sprayed? Larvicide Used Amount 

Cyprus ... - Larviciding 529 090 Yes D1УГ ... 

BIC (small 

quantities) 

... 

Egypt (UAR) 191 - Larviciding 3 795 202 Yes Heavy oils 945 631 kg 

Heavy oils + 68 180 kg 

5% DDT 
Paris Green 
powder 1% 

924 kg 

French 2 - Larviciding 500 Yes DDT /Diazinon 
Somaliland 75/'' w 2 770 kg 

... 17%3% e 1 100 litres 

Di)T 5c% w 760 kg 

Iran ... - Larviciding 250 000 Yes Oil & gas nil 2 527 808 litres 

Iraq 24 50% Larviciding 
and clearing 

1 834 837 Yes Fuel oil & 
gas oil 

453 000 litres 

Israel 25 - All 1 813 000 Yes Malariol or 628 000 litres 
Solar oil 



TABLE 11. BREADING CONTROL OPERATIONS 

EASTERN МEDIТERRАNEAN REGION (continued) 

Country or 

tсгitсry 

No. of 

Squads 

Used 

Proportion of 

working time, 

if spraying 

squads used Type of Control 

Рорulаtиог 

Affected 

Houses 

also 

ргауed? 'Larvicide Used Amount 

Jordan 22 - ... I 428 000 Yes Solar Oil 

without DDT 

Solar Oil 

with DDT 

1 259 litres 

б5 507 litres 

* DDT /Solar Oil 96 696 litres 
2% 

Lebanon ... 1% Larviciding ... Yes DDT tech. 5 000 kg 

Libya ... - Clearing 800 Yes - - 

Saudi Arabia 8 - Larviciding 250 000 Yes K.R. Larvicide: 62 550 litres 

5% DDT; 
. 0.125% 

pyrethrine; 

0.5% Triton x L 
in diesel oil 

Sudan ... 2 -3 months 
yearly 

... ... ... Diesel oil ... 

Syria (UAR) 3 - Larviciding g 3 000 Yes Kerosene with kg*** 667 �g 
DDT 2 -4% sol. 

Tunisia 8 - Gambusiae and ... No Malariol & 
dieldrin 

30 000 litres 
larviciding 

.... 

• UNRWA project 
... Data not available 

In co- operation with UNRWA 
* ** 

April- November 1958 
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TABLE 12. GENERAL INFORMATION ON EVALUATION AND SURVEILLANCE 0Р РLАTIONS 
EASTERN M77DIТEF.RANEАN REGION 

Country or 
Territory 

General Scope of 
Malariometric Surveys 

Туре of Surveillance Operations 

Form of 
Active Surveillance 

and Periodicity 

Average Population 
Covered by 

Epidemiological 
Follow -up 

Investigations Remarks 

Any 
During 
1958 

In 

Consolid- 
ation 
phase 

Also in 
Attack 
Phase 

From- -Year 

Principal 
iethod 

Used 
One 

Surveillance 
Agent 

One 

Notification 
Agent 

CYPRUS Parasite surveys in children and 
infants, small scale 

None - - - - - - 

EGYPT (UAR) 

i 

"General blood examination surveys" 
in infants as pre -eradication 
study, large scale 

None - - - - - - Some cases 

ETHIOPIA Parasite survey in pilot area and 
epidemic areas, small scale 

None - - - - - - 

FRENCH SOMALILAND None Yes Yes - Passive - - Every case 

IRAN Spleen and parasite surveys, 
medium scale 

Yes Yes Yes 
)+th year 

Active House to house 
monthly 

8 300 - Yes 

IRAQ Spleen and parasite surveys in 
sprayed and malaria -free areas, 
large scale 

Yes 1Yes Yes 
2nd year 

Active House to house 
monthly 

Some cases 

ISRAEL None 
* 

Yes Every case Very restricted in some 
potential foci only 

JORDAN Parasite surveys, medium scale, 
small scale surveys by UдΡ]RWA 

None - - - - - - None 

ТRRANON During consolidation phase, 
large scale 

Yes 

} 

Yes Yes 
2nd year 

Active Village visits 
1/2 -3 months interval 

75 000 - Every case 

LIBYA Pre- eradication surveys None - - - - - - Yes 

SAUDI ARABIA Spleen and parasite surveys in all 
ages for epidem. investig., large 

scale 

None - - - - - - Yes 

SOMALIA Surveys twice a year, small scale None - - - - - None 

SUDAN None None - - - - - - None 

SYRIA (UAR) Surveys mainly during consolidation 
phase, small scale 

Yes Yes None Active House to house 
monthly 

15 000 -20 000 - Every year 

TUNISIA Spleen and parasite surveys in 
pre- eradication 
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TABLE 13. DIAGNOSTIC LABORATORY FACILITIES AVAILABTF 
EASTERN MEDITERRANEAN REGION 

Country or territory ts) Central ME 
Service Laboratory 

(b) Regional 
Malaria Laboratories 

(c) Local or 
Peripheral 

Malaria Laboratories 
(d) Other Collaborating 

Laboratories 

(e) Are 

Laboratories 
at the disposal 

of all Medical 
Practitioners? 

(f) If (e) Affirmative 
is blood examination 

free? 

Cyprus Yes 1 3 None Yes Yes 

Egypt (UAR) Yes* None 46 None Yes Yes 

Ethiopia 
** *** 

1 None Yes Yes 

French Somaliland Yes1 Nоnе None None Yes Yes 

Iran Yes 10 13 None Yes Yes 

Iraq No 3 14- None Yes Yes 

Israel No None None more than 1002 Yes Yes 

Jordan Yes 5 None 13 Yes Yes 

Lebanon Yes None 3 None Yes Yes 

Libya No None None 4 Yes Yes 

Saudi Arabia No 2 None None Yes Yes 

.Somalia Yes None None None No No 

Sudan Yes 14 37 None Yes Yes 

Syria (UAR) Yes 3 None None Yes Yes 

Tunisia Yes 6 2 2 Yes Yes 

Belonging to the Malaria Control Service. No eradication campaign at present. 

** 
Under construction 

** * 
Planned 

1 Hospital laboratory 

2 
General Duties: Government and private 

3 UNRwA 
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TABLE 14. RESULTS OF CASE FINDINGS 
EASTERN MEDITERRANEAN REGION 

а 
о 

� 
� 
°о 

SOURCE OF. CASES. 

. 

Other 

sources 

_ - 

F6rm of Infection Origin of Infection - REMARKS 

Cases 
reported by 
physicians, 
clinics, 

hospitals, 

etc. 

Malario- 
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surveys 

Active 
surveillance 

Passive Surveillance 
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TAETR 14. RESULTS OF CASE FINDINGS 
EAS'T'ERN MEDI'1'E " AN REGION ( continued) 
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TABLE 15. ANTIMALARIA DRUGS USED 
EASTERN MEDITERRANEAN REGION 

Drug Country 
or territory 

Purpose Quantity 

Kg of salt Kg of base No. of tablets Tablet dose 

base 

Amodiaquine Israel Mass administration 130 200 mg 
Jordan Treatment 338 200 mg 
Lebanon Treatment 1.6426 8 218 200 mg 
Saudi Arabia Treatment & mass admin. 31 428 200 mg 
Sudan Treatment 1 200 000 
Syria Treatment 2 540 200 mg 
Tunisia Treatment 309 50О ... 

Chloroquine French Somaliland Treatment & mass admin. 6.893 68 930 100 mg 
Iran Treatment 652 610 150 mg 
Lr`aanon Treatment 1.0967 10 967 100 mg 
Saudi Arabia Treatment & mass admin. 58 436 100 mg 
Syria Treatment 12 000 300 mg 
Tunisia Treatment 337 500 ... . 

rimaquine Jordan Treatment 106 

,• imethamine Iran Treatment 14 320 25 mg 
Iraq Treatment 1.3 1.3 52 000 25 mg 
Israel Mass administration 267 25 
Jordan Treatment 57 25 mg 
Sudan Treatment 20 000 .. 

Syria Treatment 500 25 mg 

= plus 6 937 bottles 



TABLE 15. ANTIMALARIA DRUGS USED 
EASTERN MEDITERRANEAN REGION (continued) 

Drug Country 
or territory 

Purpose Quantity 

Kg of salt Kg of base No. of tablets Tablet dose 

base 

Proguanil Iraq Treatment 30.6 26.32 306 000 100 mg 
Israel Treatment 3 040 100 mg 
Saudi Arabia Treatment 5 650 100 mg 
Sudan Treatment 1 800 000 ... 

Mepacrine Iraq Treatment 8.7 6.83 87 000 100 mg 
Sudan Treatment 7 500 000- ... 

Quinine Iraq Treatment 3.9 3.1 52 000 60 mg* 
Lebanon Treatment 1.62875 6 515 250 mg 
Sudan Treatment 250 000 .,. 

Premaline Lebanon Treatment 292 lii mg 
(combination of an Tunisia Treatment 1 450 000 ... 

8- aminoquinoline 
and chloroquine) 

b 
plus 8 000 amps. 

ç 
Ampoules 

* 
. Figure amended at HQ 

... Data not available 
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ТАВТF 16. MALARIA VECTORS 

EASTERN MEDITERRANEAN REGION 

Country or territory Confirmed vectors 

Cyprus (Malaria eradicated) (A. sacharovi, A. superpictus) 

Egypt (UAR) A. pharoensis, A. sergenti 

Ethiopia A. gambiae, A. funestus, A. pharoensis 

French Somaliland 
* 

- 

Iran A. maculipennis, A. culicifacies, A. stephensi, 

A. sacharovi, A. superpictus 

Iraq A. sacharovi, A. stephensi, A. superpictus, 

A. maculipennis 

Israe. A. sergenti, A. sacharovi, A. superpictus, A. claviger 

Libya A. superpictus, A. sergenti, A. multicolor 

Jordan A. sergenti, A. superpictus, A. sacharovi 

Lebanon A. superpictus, A. sacharovi 

Pakistan- A. fluviatilis, A. philippensis, A. stephensi 

Saudi Arabia A. gambiae, A. sergenti, A. stephensi 

Somali a A. gambiae 

Sudan A. gambiae, A. funestus, A. pharoensis, A. rufipes 

Syria (UAR) 
** 

A. sacharovi, A. superpictus, (A. sergenti) 

Tunisia A. maculipennis, A. hispaniola 

* 

** 

No information 

Suspected 

á 
From EB Report 1958 
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TABLE 17. INSECTICIдE нESxsтANCE 
EASTERN Л4ЕDITEI�RANEAN REG'IC�ï 

Speciës Country ór terr2torг Insecticide Area in km2 Population 

Cyprus - - - 

- Egуpt (UAR) - - 

- Eth3opia - - - 

- French Somaliland - - _ 

A. stеphеnsi Iran . DDт Southern Iran 1 kil 000*** 

Л. steph.ensi Iraq DDT 27 120 800 000 

- Israel - - - 

л. âоenti Jordan Dieldrirra- 100 500 

- Lebanon - - - 

- .. . .. T�i by a Y 
- ь - - 

A. s��er.hэnsi ) Saudi Arabia D� 19 200 . 
210 000 

A. fluviatiliE) Dieldrin * * 

. Sc пalia - - - 

- Sudan - - 

Syria (UAR) - - - 

- Tunisia . - - . - 

* 

л.. 

* * 

No infСrmatиоn 

Not a confirmed vector in Saudi Arabia 

FB Report 

Dieldrin resistance characteristically extends to BIC, and to aldrin, 
chl -rdane and other "cyclodiene derivates" 



TABLE 18. TRANSРORТ 
EASTERN MEDITERRANEAN REGION 

Country or territory 

Number of vehicles in operation 

Heavy trucks 
(3 tons or over) 

Light trucks 
(pickups) 

Jeeps or 

equivalent 
Station- 
wagons Cars 

Motor- 
cycles Bicycles 

Motor 
boats Other 

Beasts of 

burden 

* * 
Cyprus - - - - - Some Some - - - 

Egypt (UAR) 23 12 7 1 1 6 3 1 1 Houseboat No 
Donkeys 

Ethiopia 4 10 0 4 2 0 2 0 1 Row -boat 

French Somaliland - 1 1 - - 1 1 - - - 

Iran 181 - 334 16 1 - - - - - 

Iraq 3 185 31 2 - - 11 - - - 

Israel - 12 3 - - 2 - - - Mules 

Jordan 1 3 + lá 13 + 2á 2 - - - - - - 

Lebanon 2 2 4 1 - - - - - - 

Libya 1 1 - 1 - - - - - - 

Saudi Arabia 6 11 1 1 1 - 2 - - - 

Somalia 4 2 3 - - - 2 lb 12 - 

Sudan 97 31 4 1 34 - - - 119 + 23- - 

Syria (UAR) 13 15 8 7 - 20 - - - - 

Tunisia 4 2 8 - - - - - - - 

Aden Protectorate- - 3 2 - - - - - - - 

1 L 

** 

Private 

Hired locally, when needed 

UNRWA 

b 
Temporary loan 

ç 
Lambretta 

d 
119 ambulances; 23 heavy (pick -up) trucks 

e 
FB report 
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TABLE 19. INTERNATIONAL STAFF IN ANTIMALARIA PROGRAMMES 
IN THE EASTERN MEDITERRANEAN REGION IN 1959 

Country or 
territory 

Medical 
officers 

Engi- 
neers 

:Entomo- 

logists 
Sanit- 
arians Admin. 

Lab. 

Techn. Others Total 

1. UAR - Egypt 1 1 2 

2. Ethiopia 3 1 2 1 7 

3. Iran 1 1 2 

4. Iraq 3 1 1 1 6 

5. Jordan 1 1 1 3 

6. Libya 1 1 2 

7. Egypt 
(training) 1 1 2 

8. Pakistan 2 2 4 8 

9. Saudi Arabi. 1 1 

10. Somalia 1 1 

11. Sudan 1 1 1 3 

12. UAR - Syria 1 1 2 1 5 

13. Tunisia 1 1 1 1 1 5 

14. Lebanon 1 1 

Total 16 1 12 8 3 8 48 

Regional 
Office 3 1 1 1 1 7 

Grand Total 19 2 13 8 4 9 55 
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1.4 EUROPEO REGION 

General Picture 

Epidemiological circumstances and the good development of rural health services 

and of preventive, medicine have, after the advent of residual insecticides, greatly 

facilitated the achievement of a "very marked reduction of the endemicity of malaria 

in the Europe:-,n Region to the extent that eradication appears to have been achieved 

in certain countries, even without the adoption of programmes with this specific aim. 

In other words, eradication has been reached or approached following the use of 

simple control measures. While this is a happy circumstance for some countries or 

territories, such as the Netherlands, Italy and Corsica, in others the achievement 

of a very low degree of endemicity has tended to slacken interest in the field of 

malaria, and has even reduced the budgetary allocations in this connexion. The 

consequence has been the maintenance in a number of countries of a state of endemicity, 

making a favourable though not final situation chronic, and in some instances 

resistance tQ -residual insecticides has developed in vector species anopheles, as 

in Greece. The attached world sketch map and Tables 1, 2 and 3 give the present 

general situation. 

Extent of the Problem 

There.were 19 countries and seven other political units, with an estimated 

population. of 366 641 000, in which malaria does not occur or has disappeared without 

specific antimalaria measures. In several countries malaria has been virtually 

eradicated through a country -wide control programme using residual insecticides. 

Table 2 indicates the extent of the malaria problem in other countries of the region, 

and Table э gives the present extent of malaria in the region as a whole. 

it the end of 1958, Yugoslavia and Morocco have agreed in principle to a 

programme of eradication with the assistance of •N • In the case of I:lgeria 

there were political reasons which made it difficult to embark upon such a 

programme, but it is likely to embark upon one as soon as circumstances permit. 

� 
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Four countries - Romania, Spain, Portugal and Greece - had practically achieved 

full coverage of endemic areas by the beginning of 1958, and a striking reduction 

in malaria endemicity had been achieved. They were, however, lacking the organiza- 

tion and the necessary impact to make the final thrust towards eradication, mainly 

in terms of surveillance, and were thus continuing a situation of chronic hypo - 

endemicity with the constant danger of the reappearance of malaria foci and of the 

development of resistance to insecticides in vector species. Romania is now, with 

WHO assistance, in the process of organizing a system of epidemiological Surveillance 

in previously endemic areas which have now reached the phase of consolidation. It 

is expected that Spain and Greece will follow suit shortly. 

One country, Turkey, is in the attack phase of eradication. In Bulgaria and 

Albania extensive control programmes have been in operation for some years. Bulgaria 

converted its programme into an eradication programme in 1958 and Albania is now in 

the process of doing so. In, the USSR, five republics have achieved eradication and 

it is expected that the remainder will achieve this goal within the next two years. 

Thus of the 11 countries with indigenous malaria still present, eight have 

eradication programmes in operation, including four which have been in operation for 

two years or more. One country (Albania) is now converting to eradication, in one 

(Morocco) the programme is expected to reach total coverage by 1961, and one (Algeria) 

has so far no eradication programme. 

Present Status of National Malaria Eradication Services 

Table 4 gives the position of the National Malaria Services in the 11 malarious 

countries of the region. It will be noted that in no case is this service 

autonomous, and that in only three is the service concerned solely with malaria. 

Nevertheless, it should be noted that the antimalaria services enjoy a greater 

independence at the peripheral level, where the antimalaria stations or the 

provincial antimalaria services are in easy and direct contact either with the 

central antimalaria organization or with the provincial directorate of health. 

Legislation 

According to our most recent information, Spain is the only country to possess 

specific legislation aimed at the eradication of malaria. In most other countries, 

however, relevant legislation exists to cover some or all of the following points - 
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obligatory acceptance of entry to houses by malaria staff, obligatory acceptance 

of antimalaria treatment, compulsory case reporting, and exemption of customs 

duties on.antimalaria supplies. In two countries, Algeria and Turkey, legislation 

was actually in process at the time of writing this report. (See Table 5.) 

Personnel 

Table 6 gives details of personnel employed and in training and the number 

of vacant posts. 

Spraying Operations 

Table 7 shows the number of spraying squads used by countries, with 

particulars of their means of transport. Table 8 gives the number of houses 

sprayed in relation to days of work, and Table 9 the insecticide in use. 

Table 10 shows the types of equipment used. 

. Epidemiological Operations 

In many Countries of-the region the phase of consolidation has been reached 

and- extensive surveillance operations are carried out. It will be seen from 

Táblё 12 (synopsis of evaluation and surveillance procedures) that some forms 

of surveillance operations are taking place in almost every country. Inmost 

countries á combination of active and passive methods of surveillance are 

practised, but active methods are generally increasing in importance. 

In 1958, as will be seen from' Table 14 (results of case findings) nearly 

70% of all malaria eases detected in the region (11,262 out of 1623k) were found 

by active surveillance methods, 17.6% (2871) by passive surveillance, and only 

5.4% (873) through notification from medical practitioners and hospitals; in 

former years. it was the notifications from practitioners and treatment centres 

which constituted the main source of information on malaria cases. These figures 

demonstrate the ever- increasing activity of. surveillance in the European Region. 

Use of Drugs 

Table 15 gives details of the various antimalaria drugs used in different 

countries in, the region. 
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Entomological Operations 

A considerable amount of study has been carried out on the susceptibility of 

vector species to residual insecticides (Tables 16, 17). It was in a country of 

this region that the first confirmed case of resistance was recorded, namely in 

Greece, where A. sacharovi was found resistant first to DDT and later to dieldrin 

and BIC. More recently the same species has developed resistance to DDT in the 

Tarsus -Adana areas of Turkey; there, however, the species is still susceptible to 

dieldrin, as it still is also in a number of areas in Greece. 

ROLE OF INTERNATIONAL ORGANIZATIONS IN MALARIA ERADICATION IN THЕ Е)ROРЕAN'REGION 

In the past, countries of the European Region have with one exception received 

no direct assistance in antimalaria operations, the exception being that of Turkey 

which has been aided by WHO and UNICEF for the past two years. However, in 1959, 

Yugoslavia, Romania, Morocco, Greece and Spain, and possibly Algeria, will receive 

assistance from WHO in their malaria eradication programmes. 

Technical Advisory Services 

The development of programmes of assistance in malaria eradication in many 

countries of the European Region has made it necessary to strengthen the malaria 

eradication unit in the Regional Office. This unit now consists of a senior 

regional malaria adviser and a regional malaria adviser. The second regional 

malaria adviser was appointed in March 1959. The Organization has provided the 

services of a short -term consultant to Turkey on a number of occasions during the 

last two years, and a similar consultant has paid several visits to Yugoslavia 

during 1958. Provision has now been made for a malaria adviser to be sent on a 

permanent basis to the latter country. A pre -eradication survey team has recently 

started work in Morocco, and a 4imilar team is likely to be sent to Algeria in 

1959. In addition, the regional mаlаrO a advisers have visited most of the 

malarious countries iх the region, in some cases on more than one occasion. (Sее 

also Table 19.) 
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Training 

A training programme is being assisted by the Organization in Morocco. Training 

of various categories of personnel for international service has been organized in a 

number of European centres during the last two years. This includes a course for 

malariologists in London, one for entomologists in Amsterdam, one for sanitarians in 

London, two for laboratory technicians in Rome and one in Basle. In' addition, the 

malariologist trainees were sent to the Turkish programme for field study under the 

direction of a WHO consultцnt- tutor. A number of fellowships have been granted to 

national personnel from this and other regions to study in European centres as, for 

example, the Ross Institute in London, the Istituto Superior° di Sanità and the 

Malaria Institute in Rome, and the Anti -Malaria Organization in Greece. The need 

is felt for malaria eradication training courses in French and possibilities are 

being actively investigated. 

Co- ordination 

A number of technical, meetings and conferences for various groups of countries 

in the region have been organized in recent years. The Third Conference for 

Countries of South -Eastern Europe took place in Bucharest in June 1958, and the 

First Conference for Countries of South -Western Europe took place in Lisbon in 

September 1958. It is intended to repeat such conferences in the future, either 

on sub -regional or regional level. Further action in the co- ordinating role of the 

Organization is exemplified by the development of programmes in Morocco and Algeria, 

which was essential not only for the co- ordination of eradication programmes in the 

European Region but also for the co- ordination of those in North African countries 

of the Eastern Mediterranean Region. 
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TABT 1. THE MALARIA ERADICATION SITUATION 

EURO 

r 

d 
U 

;- 

� 
ф 

..O - 
o F4 

O--4 

..4 

S 
o цΡo 

U 

o 

0 
o 

е 
0 

o o 

GJ 4 

d 

d ` t1 + ^� .� � 

o 
o 

t 

rl 

Eradication programme in progress 
е 

Ú 

o 

'-1 

d 

to 

á 

a 

&multaneous 
total coverage 

Successive coverage 
of malarious areas 

0 
z 

o 

d 
U 

tbб 

Attack: 
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Date of 
beginning 

Attack: 

Date of 
beginning 

Consolida- 
tun: 

Expected 
date 

beginning 

in last 
area 

1 2 3 4 5 6 7 8 9 10 

Albania 1958 

Algeria (France) X 

Andorra X 

Austria X 

Azores X 

Belgium X 

Bulgaria 1958 

Byelorussia (USSR) X 

Channel Islands X 

Corsica (France) X 

Czechoslovakia X 

Denmark X 

Faeroe Islands X 
4 

Finland X 

France (excl. 

Corsica & Algeria) X 
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TABLE 1. THE MALARIA ERADICATION SITUATION 
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tion2 

Expected 
, date 

Attack: beginning 
. Date of in last 
beginning area 

•ч 
� 

С. 

•° 

1 ! 2 3l 5 6 7 8 9 1о 

' Germany .. X • 

Gibraltar ¡ X . 

Greece 1946 

Greenland X . 

Hungary , 

? 

' 

Iceland ï X 

Ireland. • X 

Isle of Man X 

Italy X 
► 

Latvia (USSR) X . 

Liechtenstein X 
! 

Lithuania (USSR)' 
� 

X 

Luxembourg ' X 

Madeira X 
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TABLE 1. THE MALARIA ERADICATION SITUATION 

EURO (continued) 

- 

si 
т 

o с� 
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e in progress Eradication programme и Ы 
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5imultaneous 
total coverage 

Successive coverage 
of malarious areas 

Attack: 
Date of 
beginning 

Consolida- 
tion: 

Date of 
beginning 

Attaek: 
Date of 
beginning 

Consolida- 
tun: 

Expected 
date 

iэeginпi пg 
iг9 llast 
area 

1 2 3 4 5 б 7 ® 9 10 

Malta and Gozo X 
ф 

- 

Moldavia (UssR) X 
т 

Monaco X 
г-- 

Morocco - Х Х 

Netherlands X 

Norway X 

Poland X 

Portugal 1949 1959 

Romania 1955 1963 

San Marino X 
I 

Spain 1947 1959 

Sweden X 

,..- , , 

Switzerland X 

Turkey 
ј 1957 р 
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TABLE 1. THE MALARIA ERADICATION SITUATION 

EURO (continued) 

,.� Eradication programme in progress т 

+ о � Simultaneous Successive coverage + 

л + 
й и 

total coverage of malarious areas 
bi 

а 
ш ш � � ф ф 

Сопяо7,iда- 

ti � 
on: � ьо 

Expected о � � 
° � ° .� � о Consolida. date 

� 
•�, ," .�з о � . Attack: tion: Attack: beginning 

ѕ- 

� 
e я. 

Date of Date of Date of in last � o +' 

Ú о beginning beginning beginning area 

1 г 3 k 5 6 7 8' 9 1о 

Ukraine (USSR) X 

United Kingdom X 
1 -- 

UssR * 1950 
_. 

Yugoslavia X Х 
._ 

• 

* 
Refers to USSR other than five republics mentioned previously. 
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TABLE 2. EхТЕNТ OF MALARIA PROBLEM BY AREA AND BY POPULATION IN THE EUROPEAN REGЮЮN IN 1958 

Country or territory Original malarious areas 

' A. Areas with malaria 
eradicated 

3 or more years 
without 1ndi еnons cases 

Areas with malaria not eradicated 
B. Under surveillance 
(consolidation phase) 
Less than years 

without indigenous cases C. Regularly sprayed 
D. Not regularly 

sprayed 
Population 

Km in thousands 

Pop::l.ation 

Km in thousands Km 
Population 

in thousands Km 

Population 
in thousands Km 

Population 
in thousands 

478 
Albania (1958) 23 225 1 300 ... 587 ... + (235) (a) 

Bulgaria (1958) 41 026 2 200 23 700 1 600 7 loo 250 8 118 265 2 108 85 

France} Algeria (1957) 295 053 5 000 ... 370 ... 2 150 

+ (500) (a) 

Greece (1958) 66 285 4 459 14 291E 725 ... 3 334 ... 400 

Morocco (1958) ... 3 500 ... 400 ... 2 600 
+ (500) (a) 

Portugal (b) (1958) ... 1 860 ... 1 760 ( ?) 1 530 100 

Romania (1957) 69 039 6 000 ... 4 368 ... 1 632 

Spain (1958) ... 8 000 ... 7 758 7 760 205 ... 37 

Turkey (1958) ... 14 000 ... 2 2g4 ... б 284 

+ (5 4F22) (c) 

USSR (1958) 11 898 loo (d) 137 700 (d) б 898 loo (d) 105 750 (a) 3 1.96 000 25 170 1 504 000 6 780 

Yugoslavia (1958) 60 214 4 437 . 17 814 1 431 500 25 26 41+3 1 700 15 457 1 281 

TOTAL 12 452 820 186 456 б 953 808 119 611 3 511 360 35 646 1 539 861 25 103 17 565 6 096 f 

Data not available 

Figures in brackets = population protected exclusively by antilarval operat..ens 

Excluding Azores and Madeira Islands (no malaria, see Table 1) 

Indirectly protected (cities) 

Excluding 5 USS republics where malaria has been eradicated (see Table 1) 
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TABLE 3. PRESENT STATUS OF THE ERADICATION OF MALARIA BY POPULATION 
IN THE EUROPEAN REGION 

Status Population Per cent. 

Malaria never present or died out without 
specific antimalaria measures 366 641 000 55.8 

Malaria eradicated 223 881 000 34.0 

Under surveillance 35 646 oil 5.4 

Malaria still present but organized 
programme under way 24 699 000 3.8 

Malaria still present but programme in 
preparatory phase 3 500 000 0.5 

Transmission known to occur but no 
organized programme under way 000 000 0.5 

Total 657 297 000 100.0 
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TABLE 4. THE ORGANIZATION OF NATIONAL MALARIA SERVICES 

IN THE EUROPEAN REGION 

Country or 
territory 

Official name of service 
Position 

of 

service 

Other activities of 
service 

Albania Section Antipaludique Secondary None 

Bulgaria Section du paludisme et 
maladies parasitaires 

Secondary Helminthiasis, entomo- 

ligie médiсаlе, 

environmental 
sanitation 

France: 
Algeria 

Service antipaludique de 
l'Algérie 

Secondary None 

Greece Directorate of Malaria 
and Tropical Diseases 

Primary Tropical diseases 

Morocco Service Central 
Antipaludique 

Portugal Service d'Hygiène rurale 
et défense antipaludique 

Primary Аёdеs eradication, 
rural sanitation, 
helminthiasis, etc. 

Romania Section du Paludisme Secondary Helminthiasis, 
leishmhniasis 

Spain Servicio Nacional Secondary Leishmaniasis 
Antipaludico 

Turkey Direction Nationale Primary None 
Générale des Services 
d'éradication du paludisme 

USSR Institut de Paludologie Secondary Medical parasitology 
Parasitologie Médicale 
et helminthologie 

Yugoslavia Service épidémiologique Secondary Communicable diseases 
Institut d'hygiène Sanitation 

Rural Hygiene 



TABLE 5. ANTIMALARIA LEGISLATION - EUROPEAN REGION 

Country or 

territory 

,- 
Specific national Other 

ME legislation relevant 
(1) (2) 

--- - 
Included in (1) or (2) 

Obligatory house 
access 

Compulsory case Obligatory accept- 
reporting anee treatment 

Supplies: Customs 

exemption 

Albania No Yes Yes Yes Yes Yes 

Algeria - 
* 

- 
* 

- -# - - 

Bulgaria No Yes Yes Yes Yes No 

Greece No Yes No Yes No YeS 

Morocco No Yes No No No No 

Netherlands No Yes No Yes No No 

Romania No Yes Yes Yes Yes No 

Spain Yes - Yes Yes Yes Yes 

Turkey No* Yes Yes Yes Yes - 

USSR Yes - Not No - Nо� Noá 

Yugoslavia No Yes Yes Yes Yes Yes 

Legislation project in process 

á 
USSR finds it unnecessary to detail these parts of its legislation 



TABLE 6. PERSONNEL AND TRAINING 

EUROPEAN REGION 

Country or 

territory у 

Professional Non-professional 
Admini- 

strative 

Spraying 

staff 

Surveillance 
staff 

Drivers and 

mechanics 
Other 
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cd 

ш 
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•л 
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� 
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cd 
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и 
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,1 
cd 

Albani а 

Algeria 7 - 1 81 - 9 8 - - 200 - - 

1-- - 
416 

- - - - - - - - 

Bulgaria 125 - 2 123 - 1 - - - 15о - - - 37 - - 28 

Greece 57 - - 27 б - 15 - - 510 - - 284 62 - 49 - - 434 

Morocco 28 - - 25 13 - - - - 99 - - - - - 33 - - - - - 

Netherlands 1 - - 2* - - 1 - - 3* 
-_ј 

t 

� 

- 

- 

44* 

- 

- 

- _ - _ 

Romania 47 10 9 97 - 21 54 - 2 408 - 12 6 215* - - 18� - - 

Spain 32г - - 20 - - 15 - - 70 - - 38 - - 21 - - 2 - - 

Turkеу 13о 
� 

2 84 1 535 8 203 44 - - 3 294 - - 87 � - 3 220 - - 

- 
- - - 

USSRá 

Yugoslavia 156* - 21* 74 - - - - - 718* - 267* 35* - - � - - 

* 
Part-time 

á 
No details available 



TABlE 7. HOUSE SPRAYING OPERATIONS - тRANSPORT 
EUROPEAN REGION 

Country or 

territory 

Total spraying squads 
Means of transport 

Motor vehicle Boat Mounted Foot N xed Other transport 

Albania 109 - - - - - - 

Algeria 43 43 - - - - - 

Bulgaria 75 17 - 37 18 - 3 

Czechoslovakiaá 1 1 - - - - - 

Greece 34 - - - - 34 - 

Ita1ya - Some - - Some - Some 
1 

Mórocao 33 33 - - - - - 

Netherlands 1 1 - - - - - 

Romania 28 - - - 28 - - 

Spain 3 3 - - - - - 

Turkey 620 380 - 120 . 20 100 - 

Yugoslavia 219 - - - - 219 - 

á 
EB Report, 1958 



TABLE 8. HOUSES SPRAYED AND MAN -DAYS 

EUROPEAN REGION 

Country or 
territory 

Total houses sprayed Houses sprayed once 
Houses sprayed more 

than once 

Total man -days 

(spraymen only) 

Albania 120 062 116 941 3 121 ... 

Algeria 281 938 281 938 - ... 

Bulgaria 148 011 100.936 47 075 .1 875 

Greece 132 202 99 835 ' 32 367 19 947 

Moroсco 331 763 331 763 - 5 520 

Netherlands 79 ... ... 39 

Romania 196 038 196 038 - ... 

Spain 10 400 10 kil - 693 

Turkey 1 527 347 1 294 181 2)3 166 119 2)6 

USSR 
a b ç 

Yugoslavia 266 821 23 095 243 726 24 580 

á 
239 million square metres 

most of the houses 

ç 
not more than 15.25% 

... Data not available 



TABLE 9. INSECTICIDES USED IN HOUSE JPRAYING 
EUROPEAN REGION 

ount:.'y or tern tcr) Insecticide Formulation) Wall dosage2 Quantity used Unit 

Albania DDT tесk *',t cal 2.86 53 400 kg 
DDT 250-ё 1.25 14 100 kg 

Algeria DDT 75% w 2 33 929 kg 
DDT technical 80% p 2 3 200 kg 

Dieldrin 50% w 0.25 9 805 kg 
BIC 0.25 1 916 kg 
DDT technical 0.25 2 919 kg 

Bulgaria DDT technical 2 14 558 kg 

Greece DDT 25% e 2 155 282 litres 
BIC 15% e 0.33 18 823 litres 
Chlordane 74% e 1.33 2 17э litres 
Dieldrin 20% e 0.5 3 )20 litres 

Morocco DDT 80% p 2.36 27 500 kg 
75% w 15 000 kg 

Netherlands DDT technical 1.2 

Romania DDT technical 2 69 770 kg 
DDT 25% e 2 58 029 kg 
Lindane 20% e 0.25 - 0.30 27 600 kg 
Lindane technical 0.25 - 0.30 6 210 kg 

Spain DDT 20% e 2 ) 7 400 litres 
Lindane 6% e .20 ) 

PDT 50% w 2 1 200 kg 

1 
Technical - technical product; 

w = water dispersible powder 

2 grammes per m2 of technical product (gamma isomer for BIC) 
calculated nozzle dosage 

e = emulsion concentrate p = water dispersible paste 



TABLE 9. INSEСTIСIDE3 USED IN SOUSE SPRAYING 

EUROPEAN REGION (continued) . 

Countryorterritory Insecticide Formulation1 Wall dosage2 Quantity used I Unit 

Turkey DDT 75% w 2 - 2.18 1 075 000 kg 
Dieldrin 50% w 0.50 10 loo kg 

USSR - DDT 25% e 1 - 2 ... ... 

50% paste 
k0% emulgo- 

... ... 

suspension "� "' 
10% dust ... ... ' 

BIC 15% e 2 tech. ... ... 

12.5% dust ... ... 

Yugoslavia DDT 25% e 2 

1 216 592 kg 

1 
Technical - technical product; 2 grammes per m2 of technical product (gamma isomer for BIC) 

calculated nozzle dosage 

w = water dispersible powder e = emulsion concentrate 

Data not available 



TABLE 10. SPRAYING EQUIPMENT USED 

EUROPEAN REGION 

Countryar ten'ltory Туре of sprayer Make 
Total on 

hand 

Albania Compression and a few knapsack Pomona Hydropult, etc. 320 
Compression (motor) Э 

Algeria Compression Muratori,. 220 

Bulgaria Compression Hudson, Galeazzi and 
Bulgarian fruit tree 
sprayer 

273 

Greece Compression (Greek) 300 

Morocco Compression Galeazzi 210 
Motor - 6 

Netherlands Compression Lofstrand 4 

Romania Compression Calimax (Romanian) 350 

Spain Compression 250 
Knapsack 300 ' 

Tлrkey Compression Hudson 6880 

USSR lydropults - 

Knapsack type compression Automax ... 

Power Nabolkhow & Farmakovsky ... 

Yugoslavia Compression Hudson 504 
Knapsack (Indian) 316 

... Data not available 



TABLE 11. BREEDING CONTROL OPERATIONS 

EUROPEAN REGION 

Country 
Proportion of 

No. of working time, 
squads if spraying 
used squads used 

Albania 

Algeria 

Bulgaria 

Greece 

Morocco 

USSR 

Yugoslavia* 

12 

9 

20 

20 

2 

Туре of control 

I 

Population 

affected 
Houses also 

sprayed? Larvicide used Amount 

Clearing and 

larviciding 
235 000 

200 000 

Yes 

No 

DDT 5% e 
DDT 6% dust 

Gas oil + 

wetting agent 

1) 825 kg 
1 484 kg 

285 000 litres 

2 850 litres 

Larviciding 300 о00 Yes DDT 5% dust 50 000 kg 
drainage DDT in oil 

and crude oil 
7 919 kg 

Drainage, 

larviciding, 

clearing,etc. 

1 279 726 Yes DDT 25% e 
Chlordane 74; e 

Diesel Oil 

15 175 litres 
61 litres 

4 026 kg 

Drainage, 

clearing, 

larviciding 

2 500 000 No Kerosene 
Bic 8% 

63 100 litres 
30 000 kg 

Ground or aerial 

spraying, 

larvivorous 
fish, drainage, 

filling, etc. 

BIC 12.5% dust 

Maintenance & 
fish - Gambusia 

16 860 

�эн 

No action with insecticides 

... Data not available 



TABLE 12. GENERAL INFORMATION ON EVALUATION AND SURVEILLANCE OPERATIONS - EUROPEAN REGION 

ц2/н&в/i0 
pago 151/152 

• 

Country 
or territory 

General scope of 
malariometric surveys 

Tуре of surveillance operations 

Form of 
active surveillance 

and periodicity 

Average population covered by 
Epidemiological 

follow -up 
investigations 

Remarks Any 

during 
1958 

In 
Consoli- 

dation 
'hase 

Also in 
attack 
phase 

From.. ear 

Principal 

method 
used 

One surveillance 
avent 

One notification 
avent 

ALBANIA Spleen and parasite 
surveys in children 
& infants, small scale 

Yes Yes Combined 
active & 
passive 

House to house 
7 -10 days' interval 

Yes 

ALGERIA None Yes Passive - - None 

BULGARIA Spleen and parasite 
surveys 

Yes Yes Yes 
1st year 

Combined 
active & 
passive 

House to house 3 000 - 4 000 Every case 

GREECE Parasite surveys in 
children & infants, 
medium scale 

Yes Yes None Combined 
active & 
passive 

Village visits, 
occasionally 
houses. 5 -60 days' 
interval 

16 000 Every case 

MOROCCO 

NETHERLANDS Yes None None Special 
epidem. 

investig- 
ations 

- - - Yes * In maintenance phase 

ROMANIA On restricted scale Yes Yes Yes 
4th year 

Combined 
active & 
passive 

louse to house 
onthly** 

1 450 4 000 Every case ** From April to October 

SPAIN Spleen & parasite 
surveys in infants & 
schoolchildren, 

small scale 

Yes Yes None Passive - - 5 000 Some cases 

TURKEY Parasite surveys in 
children during attack 
and consolidation 
phase, large scale 

Yes Yes Yes 

1st year 
Active Ouse to house 

fortnightly 
5 500 - Yes 

YUGOSLAVIA Spleen and parasite 
surveys in school- 
children during attack 
phase mainly, medium 
scale 

Yes Yes Yes Partly 
passive, 

partly 
combined 
active & 
passive 

pecial 
investigation 

8 000 - 33 000 Some cases 

UNION OF SOVIET 
SOCIALIST REPUBLICS 
(USSR) 

Some selective sample 

surveys 
Yes Yes Yes Active & 

passive 

House to house in 
selected areas 
1 -2 weeks 

Every case 



TABLE 13. DIlGNOЗΡ=IC LABORATORY FACILITIES AVAILABLE 
EUROPEAN REGION 

Country 
or territory 

(a) Central 

ME service 
lab. 

(b) Regional 

malaria 
labs, 

(c) Local or 
peripheral 

malaria 
labs, 

(d) Other 

collaborating 

labs. 

(e) Are labs. at 

disposal of all 
medical practi- 

tuners? 

(f) If (e) 

affirmative 

is blood exam. 
free? 

Albania Yes None None Some Yes Yes 

Algeria Yes 3 None None Yes Yes 

Bulgaria Yes 12 14 27 Yes Yes 

Greece Yes 1 19 Some Yes Yes 

Morocco - ** - 
** 

- 
** 

9 Yes Yes 

Netherlands Yes 2 lo - * ** Yes Yes 

Romania No 3 59 39 Yes Yes 

Spain Yes 40 291 58 Yes Yes 

Turkey Yes 34 None None Yes Yes 

USSR Noá b - c Yes Yes 

Yugoslavia No 10 58 179 Yes Yes 

* 
General Parasitological Laboratory 

** Under construction 

*** Unknown 

á 
General guidance by Institute of Malaria of the Ministry of Health 

In each republic 

ç 
All laboratories of republican, regional or provincial health centres, hospitals, etc. 
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ТABТF 14. RESULTS OF CASE FINDINGS - EUROPEAN REGION 
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132 * Routine blood survey on а11 
hospital patients 

GREECE t 421 193 13 918 1 81 484 1 260 19 072 б81 

MOROCCO t - - 

NETHERLANDS а б4 б0 

а 

334� 67 52 6 2 0 7 б3 -- - - 4 - � Special investigations 

ROMANIA t 5 010 12 26 921 14 87 706 5141 - - 91 907 196 19 63о 2 738 7 27 7 4 0 0 7 - 8 9 711 3 
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TOTAL б 126 873 571 039 891 330 506 il 262 154 617 2 871 46 373 8116 234 

4 678 4 604 86 6 -- 

Without Bulgaria 
�Provisional data 

Includes passive surveillance 
and surveys 

(B) 
USSR t 2 502 2 300 13 

** 
000 000 2 

** 
378 

; 

a Areas where malaria eradicated; 
d 
Malarious areas not regularly sprayed; 

b 
Areas in consolidation phase; 

t 
Totals; 

Areas regularly sprayed (total coverage) 



Э �..r 15 ., ANTTNiлLARIA DRUGB USED - г'-JнOnLAN REG ON 

Drug Country 
or territory 

Purpose 

quantity 

Kg of salt Kg of base No. of tablets 
Tablet 

dose base 

Amodiaquine Algeria Mass administration 96 00o 300mg 

Chloroquine Algeria Mass administration 320 000 100 mg 

Bulgaria Treatment 311 not stated 

Greece Treatment 16.413 9.848 65 650 150 mg 

Spain Treatment 350 200 mg 

Morocco Treatment 449 300 300 mg 

Turkey Treatment 257 571 100 mg 

Yugoslavia Treatment 150 not stated 

Primaquine Bulgari a Treatment 12 042 7.5 mg* 

Greece Treatment 1.240 о.744 49 60o l5mg* 
Spain Treatment 300 not stated 

Netherlands Treatment 5 628 7.5 rig 

Turkey Treatment 11 823 7.5 mg 

USSR Treatment ... 

Pyrimethamine Algeria Mass administration 46 000 25 mg 

Greece Treatment and mass administration 3.229 129 150 25 mg 
Morocco Treatment 60000 30 mg 
Turkey Treatment anis mass administration 250 895 25 mg 
Yugoslavia Treatment and mass administration 3 828 25 mg 

Pamaquine Bulgaria Treatment 794 20 mg 
Yugoslavia Treatment 30 1о mg 

Proguani 1 Algeria Mass administration 17 000 300 mg 
Bulgaria Treatment б 476 300 mg 
Yugoslavia Treatment 310 100 mg 

UssR Treatment 

Mepacríne Yugoslavia Treatment 15 577 100 mg 
USSR Treatment 

Quinine Algeria Mass administration 77 000 250 mg 

Quinodyl 

Bulgaria 

orocQo 
'•� - а 

Treatment 

Déai�sñot available 

4 062 

2000amp. 

200 mg 

0?Ю pх amp. 

* Figure entered at Headquarters 

... Data not available 
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TABLE 16. MALARIA VECTORS 

EUROPEAN REGION 

1 Country 
or territary Confirmed vectors 

ALBANIA A.sacharovi, A.superpictus, A.maculipennis 

ALGERIA A.mac.1abranchiae 

BULGARIA A.maculipennis, A.sacharovi, A.superpictus 

GREECE A.sacharovi, A.superpictus, A.mac, 
typicus, A.mac.subalpinus 

MOROCCO A.mac.labranchiae, A.hispaniola, 
А.sergenti 

NETHERLANDS A.mac.atroparvus 

ROMANIA A.mac.typicus, A.mac.messeae, 
A.mac.atroparvus, A.sacharovi 

SPAIN A.mac.atroparvus, A.mзc.labranchiae 

TURKEY A.sacharovi, A.superpictus 

USSR A.mac.maculipennis, A.mac.messeae, 
A.mac.atroparvus, A.mac.subalpinus, 
A.sacharovi, A.superpictus, A.pulcherrimus, 
A.hyrcanus, A.p1umbeus, A.bifurcatus 

YUGOSLAVIA A.mac.maculipennis, A.mac.messeae, 
A.mae.labranchiae, A.sacharovi, 
A • supe rpi сtѕ 
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TABTF 17. INSECTICIDE RESISTANCE 
EUROPEAN REGION 

Species Couвtrу 
or territory 

Insecticide Area in Km2 Population 

- Albania - - - 

- Algeria - - - 

- Bulgaria - - - 

A.sacharovi Greece DDT and dieldrin(a) -* 2 000 000 

- Morocco - - - 

- Netherlands - - - 

- Romani a - - - 

- Spain - - - 

A.sacharovi Turkey DDr 5 000 600 000 

- Yugoslavia - - - 

Мost of the coastal area 

** Amended at Headquarters 

(a) Dieldrin resistance characteristically extends to BIC, and to aldrir�, 
chlordane and other "cyclodiene derivates°i 



TABLE 18. TRANSPORT 

EUROPEAN #?‚EGION 

Country 
or territory 

Number of vehicles in operation 

Heavy trucks vy 

(3 tons or over) 

Light trucks � 
(pickups) 

Jeeps or P 
equiv. 

Station- 

wagons Cars 

Motor- 
cycles Bicycles 

Motor- 
boats Other 

Beasts 
of burden 

ALBANIA* - - - - - - - - - - 

ALGERIA - 4 52 - 8 1 - - - - 

BULGARIA - 11 - - 24 4 68 - - 42 

GREECE - 30 + 18 ** 4 + 1о ** - - 41 * ** 258 - - 

MOROCCO 2 10 10 - - - 20 - - 5 horses, 

6 donkeys 

NEТНERLANDS(a) " - 1 1 - - - 2 - - - 

ROMANIA 20(ь) 4(ь) - - 20 - - - - 20 

SРAIN - 1 3 2 15 3 20 - - - 

TURKEY 9 179 34 16 - 10 - - - - 

YUGOSLAVIA 2 - 32 - - 2 33 4 - - 

* 

*** 

Figures not available 

Motorcycles and motorscooters 

(b) 
Lent by Epidemic Service 

** 
Partly used 

(a) EB Report 
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TABLE 19. INTERNATIONAL PERSONNEL IN ANTIMALARIA PROGRAMS 
IN THE EUROPEAN REGION IN 1959 

Country or 

territory 
1еdiсаl 

ffiçers Engineers Entomologists 
Sanit- 
arians 

Admin. 
Officers 

Laboratory 
technicians Others Total 

1 MOROCCO 

2 YUGOSLAVIA 

1 

1 

1 1 1 4- 

1 

TOTAL 

REGIONAL 
OFFICE 

2 

2 

1 

1 

1 1 5 

3 

GRAND 
TOTAL 4 2 1 1 8 
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1.5 SOUTH -EAST ASIA REGION 

General Picture 

The evolution of the campaign against malaria in the South -East Asia 

Region follows certain specific trends. In the first four decades of the 

century this effort was' restricted almost entirely to certain urban areas and 

certain specialized communities where there were aggregations of labour, either 

permanent, as in tea and rubber gardens, or temporary, during specialized 

construction of engineering projects such as railways and irrigation works. 

With the discovery of the use of DDT Bombay State and Ceylon took the lead in 

establishing'large -scale rural malaria control with the use of residual 

insecticides. Ceylon embarked upon a nation -wide campaign against the 

disease, securing almost total coverage within the next two years. The vastness 

of India, the multiplicity of autonomous, states, the different degrees of evolution 

of organized rural health services, and the inadequacy of financial resources 

somewhat retarded the progress in that country, until large financial support 

by bilateral agreements (ICA) made it possible for the Government of India to 

embark upon a national malaria control programme in 1953. In Thailand, fruitful 

results followed co- operative effort made in 19+9 -51 by the Government and the 

Organization in a hyperendemic malarious area; later the country was able to 

embark upon a total coverage scheme with bilateral assistance (ICA). In 

Afghanistan and Burma UNICEF collaborated with the Government and WHO in providing 

assistance with the supply of imported commodities like insecticides, transport, 

etc., with similar results. In Indonesia the problem was more complex on account 

of the insufficiency of trained personnel, the lack of information on the extent 

of malaria prevalence, and the lack of financial resources; to these some 

technical difficulties were added later, such as resistance on the part of one 

of the vector species. In spite of these difficulties a malaria eradication 

plan has been prepared and the operations will start in May 1959. 

Today, with the exception of Bhutan and Maldive Islands, the goal of 

eradication has been accepted as the objective in the campaign against the 

disease by all countries of this region as shown in Table 1. Proposals for the 

accomplishment of this objective are in various stages of negotiation and 

development with the countries concerned. 
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Group conferences, seminars, fellowships, etc. have been and are being 

arranged with a view to the attainment of this objective. Training institutions, 

such as the Malaria Institute of India, Malaria Institutes in Indonesia, and the 

Malaria Training Centre in Thailand have been utilized for the benefit of all 

the-countries. Instructional visits are arranged to field projects in these 

countries, where substantial progress has been made. 

Extent of the Problem 

There are no countries in the Region in which malaria either does not exist 

or has been totally eradicated. (There are, however, a few zones in some 

countries such as India, Ceylon and Thailand where eradication has been achieved,) 

Table 2 shows the extent of the problem by area and population as at 

28 February 1959 and Table 3 summarizes the achievements to date in the South -East 

Asia Region and gives an indication of the work still to be done for the 

eradication of malaria. 

Present Status National Malaria Eradication Serviceв 

The National Malaria Eradication Services follow somewhat different 

patterns in the various countries of the Region depending primarily upon the 

degree of evolution of their rural public health services. In Burma, Ceylon, 

India and Thailand the NMES may be said to be 'of the primary level ", that is, 

its chief executive, while controlling his own special department, is responsible 

to the National Director of Health Services. In India, where there are a number 

of autonomous States, the chief executive of the State Malaria Eradication Service 

is responsible to the State Director of Health Services. There is provision, 

however, for a very active and effective c ;.ordination of the national programme; 

this has been done in the past through the Director of the Malaria Institute of 

India; recently another appointment has been made, that of Director of the 

National Malaria Eradication Programme, which is an office distinct from that 

of the Director of the Malaria Institute. In no country in which malaria 

eradication is in progress or is under contemplation will the NMES be at 

secondary level. In Afghanistan the NIES is autonomous under the President of the 

Malaria Institute, i.e. at level I. In Nepal the NMES will be autonomous and 

will be subject to the policy control of an autonomous Malaria Eradication Board. 
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In Indonesia provision has been made for the constitution of a similar 

Board, and the NMES will be autonomous and will be subject to the control of the 

Director of the Malaria Institute, Djakarta who, as Secretary of the Board, will 

implement its policies and directives. Attempts are being made in some States 

in India towards an integration of the Malaria Service with the rural public 

health service. While this evolution may pave the way for an effective 

maintenance once eradication is achieved, there are indications that the active 

attack phase of eradication may suffer somewhat from a too premature integration 

with the Rural Health Administration. It seems desirable, in order that the 

objectives may be fully accomplished during the attack and consolidation phases 

to continue to urge the need for maintaining a separate whole -time Malaria 

Eradication Service. 

Advisory Committees for the implementation of the malaria eradication 

programme have been constituted in the various States of India and under the 

Government of India at the centre. 

The NIES proposes to establish within its functional structure in Indonesia 

well- defined sections for spraying operations, epidemiological evaluation and 

administration. In most other countries these duties are undertaken by multi- 

purpose workers. On account of the lack of personnel trained in sanitary 

engineering or as sanitarians in most countries of the region, the spraying 

operations are supervised by sanitary inspectors or malaria inspectors or 

overseers. This gap is made good in some countries by the provision of 

international staff. 

Table 4 shows the organization of the National Malaria Eradication Service 

in the South -East Asia Region as foreseen by 30 ы vember 1958, or by 1 April 

1959, in Indonesia. The activities of malaria services in this region are 

entirely restricted to malaria eradication; additional personnel however are 

attached in some countries for allied activities such as the control of 

filariasis. 

The question of decentralization is of considerable importance in big 

countries like India. Decentralization is in fact the policy the, but thе 

States retain the provision for overall co- ordination by the centre. In most 

other countries, while there are regional, zonal or provincial organizations for 
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Group conferences, seminars, fellowships, etc. have been and are being 

arranged with a view to the attainment of this objective. Training institutions, 

such as the Malaria Institute of India, Malaria Institutes in Indonesia, and the 

Malaria Training Centre in Thailand have been utilized for the benefit of all 

the countries. Instructional visits are arranged to field projects in these 

countries, where substantial progress has been made. 

Extent of the Problem 

There are no countries in the Region in which malaria either does not exist 

or has been totally eradicated. (There are, however, a few zones in some 

countries such as India, Ceylon and Thailand where eradication has been achieved,) 

Table 2 shows the extent of the problem by area and population as at 

28 February 1959 and Table 3 summarizes the achievements to date in the South -East 

Asia Region and gives an indication of the work still to be done for the 

eradication of malaria. 

Present Status of National Malaria Eradication Services 

The National Malaria Eradication Services follow somewhat different 

patterns in the various countries of the Region depending primarily upon the 

degree of evolution of their rural public health services. In Burma, Ceylon, 

India and Thailand the NMES may be said to be "of the primary level ", that is, 

its chief executive, while controlling his own special department, is responsible 

to the National Director of Health Services. In India, where there are a number 

of autonomous States, the chief executive of the State Malaria Eradication Service 

is responsible to the State Director of Health Services. There is provision, 

however, for a very active and effective cardination of the national programme; 

this has been done in the past through the Director of the Malaria Institute of 

India; recently another appointment has been made, that of Director of the 

National Malaria Eradication Programme, which is an office distinct from that 

of the Director of the Malaria Institute. In no country in which malaria 

eradication is in progress or is under contemplation will the NMES be at 

secondary level. .In Afghanistan the NMES is autonomous under the President of the 

Malaria Institute, i.e. at level I. In Nepal the NMES, will be autonomous and 

will be subject to the policy control of an autonomous Malaria Eradication Board. 
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In Indonesia provision has been made for the constitution of a similar 

Board, and the NIES will be autonomous and will be subject to the control of the 

Director of the Malaria Institute, Djakarta who, as Secretary of the Board, will 

implement its policies and directives. Attempts are being made in some States 

in India towards an integration of the Malaria Service with the rural public 

health service. While this evolution may pave the way for an effective 

maintenance once eradication is achieved, there are indications that the active 

attack phase of eradication may suffer somewhat from a too premature integration 

with the Rural Health Administration. It seems desirable, in order that the 

objectives may be fully accomplished during the attack and consolidation phases 

to continue to urge the need for maintaining a separate whole -time Malaria 

Eradication Service. 

Advisory Committees for the implementation of the malaria eradication 

programme have been constituted in the various States of India and under the 

Government of India at the centre. 

The NMES proposes to establish within its functional structure in Indonesia 

well- defined sections for spraying operations, epidemiological evaluation and 

administration. In most other countries these duties are undertaken by multi- 

purpose workers. On account of the lack of personnel trained in sanitary 

engineering or as sanitarians in most countries of the region, the spraying 

operations are supervised by sanitary inspectors or malaria inspectors or 

overseers. This gap is made good in some countries by the provision of 

international staff. 

Table 4 shows the organization of the National Malaria Eradication Service 

in the South -East Asia Region as foreseen by )0 November 1958, or by 1 April 

1959, in Indonesia. The activities of malaria services in this region are 

entirely restricted to malaria eradication; additional personnel however are 

attached in some countries for allied activities such as the control of 

filariasis. 

The question of decentralization is of considerable importance in big 

countries like India. Decentralization is in fact the policy the, but thе 

States retain the provision for overall co- ordination by the centre. In most 

other countries, while there are regional, zonal or provincial organizations for 
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implementing the programme in their respective areas, a strong element of 

control of the programme is exercised by the central organization. 

Legislation 

There has been a certain disinclination on the part of some governments 

to enact any sort of legislation pertaining to the malaria eradication programme. 

However, in Ceylon legal provision has been made to enforce insecticide spraying, 

to permit entry into houses and to make obligatory the carrying out of 

enviкΡ�onmental sanitation measures; in Thailand the dеclаration of malarious 

20п46, the Compulsory spraying of houses, and the obligation of patients to 

permit blood examination and to accept treatment are covered by law; in Afghanistan 

case reporting will become compulsory in 1959. During the further progress., 

of malaria eradication schemes the question of legislation will have to be 

taken up with the individual countries. Where passive surveillance is 

employed legislation will become necessary to facilitate the notification of 

cases. (See Table 5,) 

Personnel 

With the exception of spraymen and squad chiefs or superior field workers, 

all personnel employed in the eradication service are engaged for duty 

throughout the year. Since the eradication plans are restricted to a limited 

period of time, there are difficulties in securing for these workers the 

rights and privileges of permanent service. In some countries the lack of 

permanency is counterbalanced by giving the personnel higher emoluments than 

similarly qualified men in other government services. In some countries, as 

in some States in India, they are given certain additional privileges such 

as leave etc., as if they belonged to a permanent service. Some countries, 

such as Ceylon and Indonesia employ their spraymen and squad chiefs all through 

the year. In others, such as India, Afghanistan, Burma, Thailand and Nepal, 

the spraymen and squad chiefs are employed only during the spraying season and 

for a short period in advance to cover the preparatory phase. It has been the 

experience in this region that a good proportion of the spraymen and squad 

chiefs employed and trained in one year are available for re- employment during 

subsequent years. 
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Table 6 gives details by countries of the personnel employed and in 

training for malaria eradication projects and of the existing vacancies. 

The numbers of technical personnel have necessarily to be adjusted to their 

availability. Thus, however much one would like physicians to be employed as 

malariologists, there is an extreme paucity of available persons in this 

category in every country of the region. Physicians are employed, therefore, 

in the barest minimum. Sanitary engineers or sanitarians are very scarce in 

the region. Their places are being filled by malaria inspectors or supervisors 

(or mantris in Indonesia). Entomologists too are relatively scarce, except 

perhaps in India. 

Spraуinq Operations 

Table 7 shows the number of spraying squads in each country and the means 

of transport used. About 63 958 persons will be employed in the actual task 

of getting the insecticides on the walls; on the average, for every four or 

five spraymen there is one squad chief, and for every five or six squads there 

will be a brigade chief or zone chief or sector chief. 

Table 8 shows the number of houses sprayed and the time taken in man -days, 

The insecticides used are shown in Table 9. Table 10 shows available data on 

spraying equipment. In India and Afghanistan stirrup -pump type sprayers 

operated by two men have been very extensively used, though they are now being 

to some extent replaced by compression sprayers. In Ceylon knapsack sprayers 

are used. Elsewhere compression sprayers are used almost exclusively in the 

national programmes. The number of squads employed in each progrМhme depends 

on the average house size, the travel time between villages, and the length of 

spraying cycles. In India these factors combine to enable the operator(s) of one 

sprayer to finish as many as 40 or 50 houses in a work -day and 5000 in a spraying 

cycle, while in Afghanistan one sprayer may finish ten houses, in a work -day and 

500 or 600 in a spraying cycle. Most programmes use squads of three to five 

spraymen; in Afghanistan and Thailand squads of 10 and 12 spraymen respectively 

are used. 

Various forms of transport are used for the spraying operations. Whenever 

possible this consists of motor vehiѕеh,,.earry both spraymen and materials; 

smaller units are conveyed in jeeps; in some areas, which are sparsely populated 
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and have no regular means of communication, foot brigades are employed. In 

Afghanistan camel transport is used. In Nepal pack mules will be employed for 

carrying materials within each sector or zone. In Indonesia, which consists of 

a large number of islands, the employment of a 'navy" will have to be considered. 

DDT is still the insecticide of ehóice. In Indonesia and in the Akyab 

coast of Burma, where A. sundaicus, an important vector species, has developed 

resistance to DDT, it is replacedby dieldrin. It is intended that dieldrin 

will be used in all the zones in Indonesia which adjoin the coast and which will 

first be included in the eradication procedures; in other areas DDT will be 

employed. 

A further factor in the choice of insecticides is the duration of their 

residual effects. For instance, in Indonesia, in accordance with the data so 

far available, it is proposed to use either a six -month frequency cycle of DST 

in a dosage of 2 g/т2, or an eight -month cycle of dieldrin in a dosage of 0.6 g/m2. 

Further work is planned before deciding finally on the insecticide to be used 

and its frequency of application. 

In Nepal dieldrin will be continued in areas where it has been already 

employed. In all unsprayed areas DDT will be employed. In Thailand and in 

Ceylon dieldrin has been employed in some areas, but DDT is the main insecticide 

used. 

Geographical reconnaissance and mapping are being carried out in this 

region in the newer programmes; use is made also of data already made available 

in census or other operations as regards the location and the numbering of houses. 

The maintenance of sprayers and the correct techniques of spraying procedures 

are specially emphasized both in training and throughout the duration of the 

programme. "Operations Manuals" have been prepared for most of tЪΡ�e countries. 

India already has a good manual and Indonesia and Nepal will soon have manuals 

prepared. In Burma, Afghanistan, Ceylon and Thailand, departmental instructions 

are issued from time to time. 

A salient feature of the newer programmes has been the acceptance by 

administrations of the fact that malaria eradication must progress in stages in 

contiguous compact areas where there is evidence of any degree of malaria 
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transmission, and that there is no place in malaria eradication for piece -meal, 

slipshod spraying programmes restricted to localities of administrative.or 

political importance or merely to areas where there is а prevalence of 

hyperendemic malaria. 

Health education in the various features of malaria eradication forms an 

important, part of the service. While provision is made in some cases for a 

full -time health education officer, health education will also be part of the 

duties of every member of the eradication staff. . 

Table il'shows the methods of control of anopheline breeding and the 

larvicidеs used. With the exception 'of three areas where antilarval work is 

carried out, namely Pul -i- kumri, Kabul and Kandahar town in Afghanistan, anti - 

mosquito operations are confined to the indoor spraying of residual insecticides. 

Evaluation 

Operational evaluation during the attack phase is made by the technical 

personnel, employed all through the year in many countries. 

As regards surveillance, in most countries the additional staff are employed 

almost exclusively from the time when surveillance procedures, are instituted; 

but in some cases the surveillance personnel are employed even at the beginning.. 

of the attack phase; the advantage of this method is that there will be.. 

increased staff available for supervising the spraying programme; also the 

staff will get trained in surveillance procedures and thus be ready to be used 

when surveillance begins. This obviates the need to ask governments for the 

provision of additional staff at a time when the transmission of malaria has 

been greatly reduced and when it might appear to a layman that there should be 

a reduction rather than an expansion of personnel. 

Epidemiological Opérations 

In this region, active surveillance procedures are normally instituted in . 

the last year or two of active spraying programmes. .In some countries the 

surveillance personnel are employed even e?f4rlier for purposes of training. 

The surveillance procedures include the detection of fever cases, the taking of 

blood slides from them, the microscopic examination of the slides taken, and the 

epidemiological investigation of positive cases to determine the source of 
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infection whether indigenous, sporadic, i4duced or introduced or imported. 

All fever cases are given a single dose treatment of a 4- aminoquinoline drug. 

In some cases of confirmed malaria this dо,t.+e is followed by a course of an 

8- aminoquinoline. In other areas pyrimethamine is also distributed together 

with the 4- aminoquinolines. 

In all countries except Ceylon surveillance, is carried out by the active 

method, i.e. by the employment of personnel belonging to the NMES to make 

house -to -house visits at stated periods of a fortnight, one month or two months. 

In Ceylon surveillance is practised mainly by'the passive method, using the 

personnel of dispensaries or other treatment centres which the householder is 
required to visit when he gets fever, and 'here he must accept treatment and in 

return give blood slides for microscopic examination. In Indonesia it is 

proposed to try both these methods before determining which of them would be 

the more suitable in different parts of the country. 

Table 12 shows in s'noptic form the type of evaluation and surveillance 

procedures used in the various countries of the region. 

Table 14 shows the results (slides taken and cases found) of evaluation and 

surveillance operations in the various countries of the region. 

The high proportion (6з) of cases found by active surveillance methods in 

the region as a whole is noticeable in this table. It should however be borne 

in mind that this is almost entirely due to the large number of cases found 

through active surveillance in Thailand, where this procedure is extensively used 

in the attack phase, with considerable residual transmission still present. 

Use of '::.rugs 

The personnel of the NМES in general carry antimalaria drugs with them for 

distribution to fever cases which they find during their visits to the villages, 

either for spraying purposes or for supervision or for evaluation. The greatest 

emphasis is laid on the use of drugs in surveillance procedures. Table 15 illustrates 

the use of drugs in treatment, and in mass treatment. 

Entomological Operations 

The behaviouristic pattenr of the vector species and their susceptibility to 

insecticides, the relation of the vectors to man and the human habitations, are 
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studied during the preparatory phase and to some extent throughout the duration 

of the programme. 

In certain countries entomological operations are carried out by staff 

employed throughout the year. In Indonesia it is proposed to have separate 

personnel for evaluation, which will include entomological operations. The 

main emphasis will be on the compilation of data on the basic factors of 

malaria reproduction rate, e.g. the numerical density of the vector in relation 

to man at night, the anthropophilic index, the degree of endophagy and endophily, 

the daily survival rates and the susceptibility to insecticides. International 

teams will be assigned for these special studies. Tables 16 and 17 show the 

confirmed malaria vectors in each country and those which have proved resistant 

to insecticides. 

Transport For All urposes 

Table 18 shows available data on the numbers and types of vehicles used in 

antimalaria activities. In. India and Burma spray -teams move mostly on foot, 

elsewhere they are transported as necessary in pick -ups or trucks. Bicycles are 

extensively used in Ceylon and Thailand. In the latter two countries where 

large areas are in the consolidation phase, transport provisions reflect also 

the needs of surveillance services. 

Role of International Organizations in Malaria Eradication in the South -East 

Asia Region 

In 1956 UNICEF agreed to support the first phase of the eradication 

programmes in Burma and Afghanistan. In the meantime, Thailand had already 

progressed towards eradication with the active assistance of the International 

Co- operation Administration. ICA is also providing Ceylon with substantial 

assistance towards the cost of insecticides and other imported commodities. 

The biggest stride in the Region was made by the adoption by India of a 

malaria eradication plan from 1958. This programme visualizes the conversion 

of the existing national control programme into one of eradication over a 

period of three years of intensive attack from 1958 to 1960, and a further 

three years of consolidation from 1961 to 1963. The ICA have agreed to provide 

the necessary insecticides, transport and antimalaria drugs. The Organization h -е 

provided part of the insecticides required for the 1958 programme. 
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In 1958 also, detailed negotiations were held between the Indonesian 

Government, ICA and WHO for a planned malaria eradication programme; the 

Government has accepted this joint programme, to be spread over a period of 

11 years from 1959. 

Role of the Organization 

Since 1950 the Organization has provided advisory services through the 

establishment of demonstration and training teams in collaboration with 

governments. 

At the Ninth Regional Committee the Regional Office drew up tentative 

plans for each country in arder to achieve eradication over a period of time. 

These were adopted in principle by the Regional Cómmittee. The Regional Office 

used these plans for individual negotiations with the countries. The 

establishment of the WHO Malaria Eradication Special Account gave further impetus. 

Technical Advisory Services 

It has been increasingly recognized that organization is the most important 

requirement in malaria eradication. The need for organization has therefore 

been repeatedly stressed in every programme; this advice has been strengthened 

in many countries by the posting of WHO personnel to render technical advisory 

assistance at zone, province and country levels. Senior technicians including 

malariologists, entomologists and sanitarians are provided, and an experienced 

malariologist is made available as country adviser. In addition to such 

advisory services, WHO also provides special teams to study various aspects of 

malaria eradication. 

In the Regional Office itself the malaria eradication unit has been very 

considerably strengthened; in addition to the Senior Regional Malaria Adviser 

another Regional Malaria Adviser and an entomologist have been appointed, 

supported by adequate administrative staff. A sanitary engineer will shortly 

be added. 

Two inter -country programmes have been undertaken to study certain aspects 

of surveillance in malaria eradication. 

Reference should also be made to the personal part played by the Regional 

Director in constantly stimulating the highest administrative authorities in each 



А12/P&В /10 
page 172 

country and in maintaining a continuity of their interest and support for the 

eradication programme. 

Table 19 shows the WHO staff employed in malaria eradication in the South - 

East Asia Region as in April 1959. 

Training 

In every country the central and state or provincial organizations deal 

with the training of national personnel, in which they are assisted by teams of 

international members of various disciplines. This is followed by field 

training and above all by a continuous in- service training throughout the 

duration of the project. Fellowships are given to national personnel to attend 

various training institutions, both national and international. While the 

training of higher personnel is extremely important, the training of spraymen, 

squad and sector chiefs is no less important; this training is undertaken in the 

field by the national personnel assisted by international teams consisting of members 

of various disciplines (malariology, entomology and sanitary engineering). 

Co- ordination 

The steps taken for effective collaboration between the participating 

agencies, viz, the governments, the Organization, UNICEF and ‚CA have been 

referred to earlier. Other fruitful efforts of WHO in assisting the malaria 

eradication programmes include the holding of seminars and symposia and technical 

and policy conferences from time to time. 

Advisory ?eáms 

One of the advisory teams of the Organization has been assigned to the 

Region to investigate the degree of interruption of transmission achieved in 

various programmes and to make suitable recommendations. Senior short -term 

consultants are employed to assist in the formulation of recommendations. 

Suyplies 

Drugs and medicine chests are provided to help the surveillance procedures 

in some programmes. Transport is provided for international advisory personnel, 

and in some cases for the project personnel also. In special cases insecticides 

are also provided but by and large the responsibility for the supply of insecticides, 
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transport vehicles, sprayers and antimalaria drugs is undertaken by other 

international co- operating agencies such as the UNICEF and ICA. From MESA funds, 

the Organization also provides assistance to certain programmes to meet a part 

of the local costs which may include partial reimbursement of salaries and 

allowances of national personnel. 

Conclusion 

While this Region in comparison with others has the fewest countries, it 

has the largest population at malaria risk. In spite of the under -development 

of the countries, they have all resolved to embark upon malaria eradication 

greatly fortified by financial assistance from international organizations. 

This resolution on the part of the governments, and the magnitude of the problem, 

together with the financial resources which would be necessary, make it 

obligatory for international agencies greatly to augment their financial aid to 

the countries, if malaria is to be eradicated before the development of vector 

resistance to an extent which would militate against such accomplishment. 

If the problem is vast and the resources required to meet it are large, the 

dividends will equally be great. 
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TABLE 1. THE MALARIA ERADICATION SITUATION 
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TABLE 2. EXTENT OF MALARIA PROBLEM BY AREA AND BY POPULATION IN THE SOUTH -EAST ASIA REGION in 1958 

Country 
or territory 

Original malarious 
areas 

A. Areas with malaria 
eradicated 

3 or more years 
without indigenous cases 

Areas with malaria not eradicated 

B. Under surveillance 
(0'�nsolidation phase) 

Less than 3 years 
without indigenous cases 

C. Regularly 
sprayed 

D. Not regularly 

sprayed 

Km2 
Population 

in thousands 
Kut2 

Population 

in thousands 
2 Population 

in thousands 
к2 Population 

in thousands 

2 Population 
in thousands 

Afghanistan (1958) 13о, 523 2,502 1о7, обо 2,19о (a) 23,473 312 

Bhutan . . . 100�* ... 

Burma (1958) 531, 2о0 12,652 k)5,65) 9,258 95,547 3,394 

Oeylon (1958) 54, 390 5а 994 5,18о 2, 78 49,210 

India (1958) ,288,876 390, о00 12,316 1,322 2, о36, 364 222, 253 1,240,196 166,425 

Indonesia (1958) 1,491,56l 75,000 1о, 952 . . . 64,048 

Maldive Islands у . . 70** 
. . • . • • 

Nepal (1958) 5б,215 4,171 ... 180 ... 3,991 

Portuguese India (1958) 2,016 132 •05 19 779 57. 932 5б 

Thailand (1958) 382, 464 12,385 156,582 4, 552 225,882 7,83) 

TOTAL 5,937,245 50 3, 006 305 19 174,078 8,352 2,854,968 256,2)9 1,360,148 2)8,226 

*x 
Provisional estimate by ME 

(a) Includes 440,000 covered by anti -larval operations 

... No data available 
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TABLE 3. РRESENТ STATUS OF THE EHADICATI0N 
OF MALARIA BY POPULATION IN 
THE SOUTH EAST ASIA REGION 

Status Po.ulation Per cent. 

Malaria never present or died out without 
specific antimalaria measures 46,786,000 8.53 

Malaria eradicated - - 

Under surveillance 8,352,000 1.5 

Malaria still present but organized 
programme under way 422,683,000 76.94 

Malaria still present but programme in 

preparatory phase 71,801,000 13.0 

Transmission known to occur but no organized 
programme under way 170,000 0.03 

Total 549,792,000 100.0 



TABLE 4. THE ORGANIZATт_ON OF NAТТCï?ЛL MALARIA SERVICES IN SO'дТ'rI-ЕА5Т А5IA 

Coaitry or 

other poli tical, 

ii 

unit 

Official nr. ̂e of service 

Afghanistan , Malaria Institute 

Burma Malaria Institute 

Ceylon Antimalaria Campaign 

P rtuguese India .. 

India 

Indonesia 

Nepal 

Thailand 

,National Malaria Eradication 

Programme 

Pojition 

о-. 

ser-,rice 

Activities other than malaria eradication 

Autonomous оdу louse ccntrol to á limited extent 

Primary lone 

Primary ione 

Primary Filariasis control (but with a separate wing) 

* National Malaria Eradication * Autonоmou None 
Service 

Malaria Eradication ,service 

Division of Malaria & 
Filariasis Control 

Autonomous gone. Malaria control measures were 

previously served by Insect -•Borne Diseases 

Control Bureau. In the future plan 

the NМES will devote study to malaria 

Primary. Filariasis control (with separate personnel) 

.. No data 

As expected by April 1959 (at present Malaria Institute) 



TABLE 5.. ANTIMALARIA T,EGISLATION.. 

SOUTH-EAST ASIA REGION 

Country 
or territory 

Specific National, Other. 
Included in (1) ar (2) 

ME Legislation relevant Obligatory Compulsory case Obligatory accept- Supplies: Custom 
(1) house access reporting ante treatment Exemption 

�Afghanístan 

tBurma 

�Ceylon 

Indïa 

гindonesia 
у ; 

�Nepa1 

�Portuguese India 

јThailand 

t. 

No 

No 

No 

,tÎo , 

No 

No 

No 

Yes 

(2) 

Yes 

No 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes. 

No 

Yes 

No 

No 

No 

No 

Yes* 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

* In practice 



TABLE 6. "PER50NNEL AND TRAВUG 
Sл1 1 -EAST ASIA REGION 
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TABLE 7. HOUSE sРКАУING OPERATIONS - TRANSPORT 

SOUTH -EAST ASIA REGION 

Country 
or territory 

Total spraying squads 

i 
M.�tor vehicle 

Afghanistan 85 80 

Burma 76о - 

Ceylon 31 31 

India 8604 6696 

Indonesia 8 - 

Nepal 20 

Portuguese India 7 б 

Thailand 248 

Means of Transp-�rt 

Foot Mixed Other transport Boat Mounted 

760 - 

20 

1 

2008 

8 

г48 - 



TABLE 8. HOUSES SPRAYED AND MAN -DAYS 
SOUTH -EAST REGION 

Country 
or territory 

Total Houses Sprayed Eouses Sprayed Once Houses Sprayed fore 

Th°-n Once 

Total Man-Days 

(Spraymen Only) 

Afghanistan 232 385 232 335 - 62 500 

Burma 2 468 662 36 757 2 431 905 171 435 

Ceylon 334 098 - 334 098 ... 

India 42.8 million 16.6 million 26.2 million 3.84 тillic+ 

Indonesia 11 718 11 718 - 1 802 

Nepal 50 000 40 000 10 000 ... 

Portuguese India 11 000 3 000 8 000 1 200 

Thailand 1 451 695 1 451 695 - 140 795 

... Data not available 



TABLE 9. INSECTICIDES USED IN HOUSE SPRAYING 

SOUTH -EAST ASIA REGION 

Country or territory Insecticide Formulation) Wall Dosage2 Quantity Used Unit 

Afghanistan DDT 75% w 1.3 120 000 kg 

Burma DDT 75% w 2.0 753 640 kg 

Dieldrin 50% w 0.5 32 336 kg 

Ceylon DDT 75% w .54 267 750 kg 

Dieldrin 50% w .27 225 500 kg 

BIC 6.5% .12 55 320 kg 

India DDT 75% w 1 12 500 000 kg 

BIC 6.5% w .200 782 000 kg 

Dieldrin 50% w .250 110 800 kg 

Indonesia Dieldrin 75% w 0.5 1 935 kg 

Nepal DDT 75% w 2 8 660 kg 

Dieldrin 50% w .6 13 600 kg 

Portuguese India DDT 40% e 2 2 740 litre 

Thailand DDT 75% w 2.0 117 616 kg 

DDT 25% e 2.0 39 079 kg 
Dieldrin 75% w 0.5 34 126 kg 

Dieldrin 50% w 0.5 7 390 kg 

1 
technical = tchnical product 
grammes per m of technical product (gamma isomer for BIC) calculated nozzle dosage 

w = water dispersible powder e = emulsion concentrate 



TABLE 10. SPRAYING EQUIPMENT USED 

SOUTH -EAST ASIA REGION 

Country or territory Type of Sprayer Make Total on Hand 

Afghanistan Stirrup Pumps Eclipse 420 

Compression Hudson 15о 

Burma Compression Hudson X -pert з 80о 

Ceylon Knapsack Four Oaks 950 

India Power Sprayers Devilbies 132 (not in use) 

Compression Hudson з ззо 
Macop (Indian) 5660 
Addison " 385 

Stirrup Pumps Hudson б 494 

Phoenix (Indian) 45о 

Macol 3558 
Aspes Boma " 12 858 

ј 

Indonesia Compression Hudson 41 

Nepal Compression Mac op 24 

Compression Addison 10 

Compression Hudson 100 

Compression Brown 25о 

Portuguese India Stirrup Pumps 14 

Thailand Compression Hudson Climax 4 496 

Compression Hudson X -pert 430 

Compression Lofstrand з81 



TABLE 11. BREEDING CONTROL OPERATIONS 
SOUTH -EAST ASIA REGION 

Country 
or territory 

No. of 

Squads 
Used 

PI:oportion of 

working time, 

if spraying 

squads used 

Type of Control 

Population 

Affected 

Houses also 

sprayed? Larvicide Used Amount 

Afghanistan 
1 

I 

i 

1 

15 - Larviciding 1+75 000 No DDT 25% e 
Paris Green 

2 -1/2% dust 

2 820 kg 

730 kg 



А12 /P&B /10 
page 187/188 

TABTF 12. GENERAL INFORMATION ON EVALUATION AND SURVEILLANCE OPERATIONS 

SOUTH -EAST ASIA REGION 

Country 
or territory 

General Scope of 
Malariometric Surveys 

; Туре of Surveillance Operations Form of 
Active Surveillance 

and Periodicity 

Average Population 
Covered by 

Epidemiological 
Follow -up 

Investigations 

Remarks 
Any 
during 

¡ 1958 

In 

consoli- 
, dation 

.hase 

Also in 

Attack 
phase 

From..Year 

Principal 

Method 
Used 

One Surveillance 
Agent 

One Notification 
Agent 

,AFGHANISTAN Spleen and parasite Yes 
surveys in children 
& infants during attach 
phase, large scale 

None Yes 
4th -8th 
year 

Active House to house 
Fortnightly 

8 000 -10 000 - Every case 

. 

BURMA Spleen and parasite Yes 
surveys in children 
& infants during attack 
phase, large scale 

Î 

None Yes 
2nd year 

Active House to house 
4 -6 weeks' interval 

k 000 -12 000 - Outbreaks 
only 

CЕYLON None ( Yes 

' 

Yes Yes Coйb±néd 
activё & 
passive 

Houses in neighbour- 
hood of positives, 
irregular interval 

13 750 Every case 

INDIA During attack phase ` Yes Yes None Active House to house 
2 -4 weeks' interval 

5 430 - Every case 

INDONESIA Parasite surveys durin 
preparatory phase and 
in study area, small 

scale 

None 
, 

: 

- - - - - - 

NEPAL None - - - - - - None 

- Every case PORT. INDIA None None - -- - - r_ 

THAILAND Parasite surveys in 
children & infants at 
end of attack phase, 
large scale. 

Yes Yes Yes Active 
4th year 

House to house 
2 months' interval 

10 000 - Some cases 

} 



TABLE 13. DIAGNOSTIC LABORATORY FACILITIES АVAIZABI 

SOUТ1 -EAST ASIA RE0IQ�1 

� 

Country 
or territory 

a Central ME 
( ) 

Service Lab. 

(b) Regional 
( ) 

g 
Malaria Labs. 

c Local or 
( ) 

Peripheral 

Mal.aria Labs. 

(d) Other Col- 
l ) 

laborating Labs, 

e) Are Labs. at ( 1 

Disposal of All 

Medical Practi- 

tuners? 

(f0 If (e Affirm - 
,, ) 

ative is Blood Ex- 
amination Freei 

Afghanistan Yes 3 2 Some No No 

Burma Yes 6 None None Yes Yes 

Ceylon 
t--- -- 

Yes None 1 Some Yes Yes 

India Yes 6 
* 

Some None 

- 
Yes Yes 

Indonesia Yes 9 
** 

None None No 

-- 4 

No 

repel 

Рortцguese India 

No 

No 

None None None No No 

None 3 
_... 

None No No 

!I plailand Yes 2 8 None Yes Yes 

* 
** Exact figures not known 

Under consideration 



TABLE 14. RFSULTS 0F CASE FINDINGS 

SOUTH -EAST ASIA REGION 
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1 

. ? 

s 

a. Areas where malaria eradicated. b. Areas in consolidation phase. c. Areas regularly sprayed (total coverage). d. Malarious areas not regularly sprayed. t. Totals. 



TABLE 15. ANTIMALARIA Днцвв usED 

sOUTH-EAST ASIA REGION 

k 

Drug Country 

or territory 

Purpose 

Quantity 

of salt Kg of base No. of tablets Tablet dose 

base 

Amodiaquine Ceylon 
Portuguese India 
Thailand 

Treatment 

Treatment 
Treatment 6.775 

16.7 

4.06* 

83 500 
100 

27о 981 

200 mg 

... 

150 mg 

Chloroquine Afghanistan Treatment 39 872 
Burma Treatment 13.7 8.3 54 975 150 mg* 

India Treatment 16.34 9.81 65 375 150 mg 

Portuguese India Treatment 200 ... 

Thailand Treatment 109.2 81.765 545 097 150 mg 

Primaquine Ceylon Treatment 0.86 115 000 7.5 mg 

Proguanil Portuguese India Treatment 300 

Pyrimethamine Afghanistan Treatment 9 933 

* 
Figures calculated at Headquarters 

Data not available 
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TABLE 16. MALARIA VECTORS 
SOUTH -EAST ASIA REGION 

Country or terri.tory Confirmed vectors 

AFGHANISTAN A. superpictus, A. oulicifa:.ies, 
A. saeharлvi 

BURMA A. minimus, A. leucosphyrus 
* (A. culicifacies, A. sundaicus) 

CEYLON А. culicifacies 

INDIA 

. 

A. culioifacies, A. fluviatilis, 
A. minimus, A. phi1ippinensis, A. stephensi, 

A. amularis, A. sundaicus, A. leucosphyrus, 

A. varuna ' 

INDONESIA 

_,,,. 

A. sundaicus, A. aconitus, A. subpictus 

--, ........_... 

NEPAL 

� 

A. minimus minimus (A. fluviatilis)* 

PORTUGUESE INDIA А. fluviatilis 

THAILAND A. minimus, A. leuoosphyrus balabaccensis, 
А. sundaicus 

* 
Suspected 
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TABLE 17. INSECTICIDE RESISTANCE 
SOUTH -EAST ASIA REGION 

Species ountry or territo 

A fgYaani stan 

A. sundaicus Burma 

- Ceylon 

A. culicifacies India 
A. stephensi 

A. subpictus 
A. sundaicus 

Indonesia 

- Nepal 

Portuguese India 

Thailand 

гIг Insecticide Area in km2 +Population 
4 

-�- 

г4 300* 
11 

3оо 000 

- м - 

DT7.0 ? 

i 

Dieldrin(a� 
DDT 

i 

Dieldrin(a)` 

т** .,** 
-*** 

DD'С Northern Jзva. 5 000 000 

- 

т 

- 

Total extent where A. sundaicus is prevalent - resistance detected in 
three centres of this area 

** 
Bombay area. Figures not available. Confirmation awaited 

** K 

* ** 
Madras area. Figures not available. 

� 
Figures not available. 

(a) 
Dieldrin resistance characteristically eXtends to BIC, and to aldrin and 

other "cyclodiene derivates 

(b) Not confirmed 



TABLE 18. TRANSPORT 

30ТУг1 -EAST ASIA REGION 

Country 
or territory 

Number of vehicles in operation 

Heavy trucks 

(3 tons or ova) 
Light trucks 

(pickups) 

Jeeps or 

-equiv. 

Station- 

wagons 

Cars Motor-rBicycles 

cycles 

Motor 

boats 

Other Beasts of 

burden 

__-T 
AFОНРNТsтАN 9 8 5 4 - - 83 - - - 

BUBMA - - 97 - - - 475 • - 10 -' 

CEYLON 4 0 92 1 - 23 - - - - 

INDIA 279 57i 243 23 - - - - - - 
t 

INDONESIA - 2** ** - - - 
{ 

- - - - 

NEPAL 1 2 4 - - - - - - - 

PORTUGUESE 

I 
INDIA - - 3 - - - 4 - - - 

TНAI AND 18 58 88 7 8 
ј 

- 198 - - - 

Outboards 

Pilot Project 
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TABLE 19. INTERNATIONAL РERSONNEL IN ANT ‚MA LARIA PRQGRAMMES 
IN THE SOUTH -EAST ASIA REGION IN 1959 

{ COUNTRY 
OR 

TERRITORY 

MEDICAL 
OFFICER 

NGIN- 
EER 

NТOMOL -SANIT 
°GISTS RIAN 

ADMIN. 

FFICERS 
LAB. i°T:HERS 

TECHNICIAN 
TOTAL 

1 AFGHANISTAN 3 1 1 2 7 

2 BURMA 1 1 2 1 1* 6 
** 

3 NEPAL 3 3 3 3 12 

4 INDONESIA 11 2 9 1 5 11 

5 CEYLON 1 2 6 9 

6 INDIA (sEARO 40) 1 2 6 9 

7 INDIA (ATME 1) 1 1 2 4 

8 INDIA (АТМЕ 2) 1 1 2 4 

TOTAL 22 9 19 1 24 15 90 

* * ** 6 
REGIONAL OFFICE 2 1 1 2 

ADVISORY TEAM, 
REGIONAL OFFICE 

1 1 2 4 

TOTAL 3 1 2 2 10 

GRAND TOTAL 25 1 11 19 1 26 17 100 

* 
Statistical assistant 
1 Malaria Inspector, 1 lab. assistant, 1 insect collector 
1 Transport officer, 10 Assistant malariologists 
1 Statistical assistant, 1 Report officer 
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l NМТERм PACIFIC REGION 

General Picture 

The Western Pacific Region is composed of 14 countries and 34 territories, 

covering an area of 22 288 square kilometres with 840 605 201 inhabitants. 

Six countries within the Region have become independent since World War II and 

have suffered from the initial difficulties of adjusting themselves to new social 

and economic conditions. In several of these countries internal political problems 

caused difficulty in operating in some malarious areas. Sоте territories are still 

under -developed, and many areas are still unexplored. 

Apart from the Australian continent and, the five countries on the Asian mainland, 

all the countries and territories are situated on islands varying in size from large 

to very small. However, the topography is much the same, consisting of lowlands, 

foothills and mountains, the inland and mountainous areas often being accessible 

only by boat or on foot. In the lowlands the malaria endemicity is usually less 

intense, and interruption of transmission is more easily obtained than in the hilly 

and mountainous areas, which have a higher endemicity. The temperature and rainfall 

are such that malaria transmission takes place all the year round, except in the most 

northern countries like Korea and. Japan. The peaks of transmission occur once during 

the year in some areas, but there are also many areas where two peaks occur, 

I't is interesting to notice that many of the countries and territories 

introduced antilarval measures quite early, Taiwan in 1901, Malaya in 1911, and 

se eeral countries and territories during the 1920x. The control was, in many cases, 

limited to urban areas, but certain other areas of economic importance were included. 

During the war malaria control was neglected.. When it was started again subsequently 

the imagocidal method was introduced and control was carried out on a larger scale, 

including rural areas. 

иos t of the governments have agreed to the idea of changing from control to 

eradication, but, as will be seen in Table 1, there are still :оте countries and 

territories which have not yet completed plans for eradication. The populations to 

be covered are relatively small, but there are serious problems to be solved, such 

as insufficiency of trained personnel, insufficient funds and, in some areas, 

difficulties in interrupting transmission due to special habits of the vector 

mosq =tos. 
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Further prсblems include those in relation to the human being and his environ- 

ment, such as the frequent migration of people between malarious and non -malarious 

areas, the construction of new houses without notification to the authorities, 

poorly- constructed houses and temporary seasonal shelters (sometimes without walls), 

and resistance of the public to having their houses sprayed. 

Extent of the rroЫems 

Of the 14 countries and 34 territories in the Western Pacific Region, one 

country and 18 territories, with a total area of 333 188 square kilometres and a 

opulation of 3 655 024 are situated east of the longitude 170 °E, the so -called 

Buxton Line, beyond which anopheline mosquitos da not exist; these administrative 

units are known to be non - malarious (see Table 1). No information is available 

regarding malaria in the mainland of China, North Korea, the Mongolian People's 

Republic, North Viet Nam and in three small territories: Bonin Islands, Cocos Islands 

and Norfolk Islands. (The Mongolian People's Republic appears to be free from 

malaria.) 

The remaining nine countries and 12 territories for which information is 

available cover an area of 10 375 116 square kilometres with 190 183 000 inhabitants, 

pf whom it is estimated that 44 475 000 (24 per cent.) live in malarious areas. 

This includes a population of 1 467 000 living in Singapore which is the only unit 

in this Region claiming eradication of malaria. As regards countries where malaria 

is still present, Table 2 shows the extent of the problem in terms of population 

and area. It lists all the malarious countries of the Region, including those from 

which no information is available. The indicated populations of original malarious 

areas in Australia and South Korea are tentative estimates only. In Australia they 

are those living in coastal areas of the Northern Territory and Queensland, but only 

for the Northern Territory are data on antimalaria activities available. Recent 

information indicates that a few cases were also reported in Victoria and Western 

Australia but it is not known whether these were indigenous cases. 

Status of malaria Eradication (Tables 1, 2 and 3) 

The present status of malaria eradication in the nine countries and twelve 

territories where malaria still exists and for which data are available can be 

summarized as follows: 
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China (Taiwan) and the Philippines, after several years of total coverage, have 

discontinued spraying in most of their original malarious areas, which are now under 

surveillance. Taiwan, where transmission appears to have been interrupted except in 

limited foci, is progressing steadily towards complete eradication and may be the 

first country in the region to reach this ultimate goal. I; the Philippines about 

two -thirds of the population in malarious areas came under surveillance in 1958. 

Spraying is being continued in certain areas where transmission has not been entirely 

interrupted. These are developing areas where the spraying of remote dwellings of 

new settlers becomes a major problem, Ways and means to overcome these difficulties 

are under study and it is hoped that they will be solved in the near future. 

Sаrawak has implemented spraying progressively since 1952. Interruption of 

transmission has been achieved in many areas; and surveillance began in some of them 

in 1958. In Brunei total coverage spraying of rural malarious areas has been 

achieved. 

Cambodia has covered all its malarious areas in 1958, with the exception of a 

few remote areas of difficult access. From 1959, some parts which have been sprayed 

for a number of years are being covered by surveillance only. 

Laos is planning to convert its present control programme into one of 

eradication in 1960. 

In Netherlands New Guinea, North Borneo, Papua and New Guinea, pilot projects 

are under way and will form the basin for the preparation of future eradication 

programmes. Plans for the attack phase in Kalimantan (Indonesian Borneo) have been 

made and will soon be implemented, as a part of the co- operative measures to eradicate 

malaria from the whole island. The plan for South Korea entails a pre - eradication 

survey project, starting in 1959, on the findings of which plans for operational 

activities will be made. For Viet Nam, where extensive malaria surveys have already 

been carried out, the detailed plan of action is being worked out following on an 

investigation by a consultant at the end of 1958. 

No official information is available from the Ryukyu 

understood that an a.ntialaria programme is in operation. 

eradication have not yet been prepared for Australia, but 

could easily be dealt with by the Government itself. 

Islands, but it is 

Definite plans for malaria 

the problem is known and 
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In two areas, the Federation of Malaya and both parts of New Guinea, the habits 

of the vectors have suggested that residual insecticides alone will not stop 

transmission. In New Guinea pilot projects with residual insecticides have achieved 

a considerable reduction in malaria rates, and active trials of other accessory 

methods are in progress. When these have been successfully completed, plans for 

.eradication will be implemented. 

The malaria problems in the British Solomon Islands, New Hebrides and Timor - 

Dili are similar to those in New Guinea. In the Solomon Islands a pilot project 

is planned. 

In the Federation of Malaya a pilot project will start in 1959 with the object 

of confirming the effectiveness of a method of attack consisting of residual 

insecticide supplemented by drugs, which, when successful, will be extended to 

cover the whole country. 

In three territories consisting largely of urban areas, Singapore, Hong Kong 

and Macau, traditional methods of anti- mosquito work have been used with great 

success. In Singapore eradication can be claimed; in Hong Kong and Macau, although 

the urban areas are malaria -free, transmission still continues in the pen-urban 

rural rural areas. In Hong Kong a trial of widespread drug administration in the rural 

areas is being plаnеd. 

In the extreme north and south of the region, in Japan and Australia, malaria 

is a problem of little public health importance; in Japan the Government is 

considering the recommendation of a WHO consultant who proposed action to achieve 

complete eradication of the disease. In Korea a pre - eradication malaria survey is 

planned. 

About the malaria situation in the Peoples Republic of China, Outer Mongolia, 

North Korea and North Viet Nam no information is available. 

Present Status of National Malaria Eradication Services 

Table 4 shows the place of the malaria ser.ce within the government 

administration of the countries and territories from which such information is 

available. It appears that only one country, which intends to initiate eradication 
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activities in 1960, has established an autonomous malaria service (Viet Nam South), 

In China (Taiwan) the malaria service is primary. The other countries have secondary 

malaria services. 

¶'he malaria service in several of the territories could, at territorial level, 

be called autonomous; but since most matters of administrative and financial 

importance are referred to the metropolitan governments for decision, these services 

hа�Te been indјгated as primary. Five of the six territories have primary malaria 

services. Only one territorial malaria service (Macau) is part of another service 

(Department of Sanitation). 

Legislation 

Specific legislation related to malaria eradication exists in Brunei, Cambodia, 

Laos and Viet Nam South., Some forms of legislation, bearing on antimalaria operations 

but not directly related to eradication, exist in China (Taiwan), Japan, the 

Federation of Malaya, the Territory of Papua and New Guinea, Netherlands New Guinea, 

Hong Kong, North Borneo and Singapore. The reporting of malaria cases is compulsory 

in Brunei, Hong Kong, Japan, Malaya, the Philippines and Singapore. The declaration 

cf malarious zones is obligatory in the Federation of Malaya. The carrying out of 

environmental sanitation activities is obligatory in Hong Kong and North Borneo, 

and in the latter there is provision for sanctions. For other details see Table 5. 

It is hoped that countries where eradication programmes are now in the planning 

stage will incorporc.te the necessary legislation in their plans. 

Personnel 

Table б shows the number of professional, technical and other staff available 

for countries and territories. The number of all categories is very low, except in 

the Philippines and China (Taiwan), 

On the average, when all units are included, one malariologist is provided for 

400 000 persons, but if the Philippines are excluded, the proportion is, one 

malariologist for 900 000. Apart from the Philippines, only Macau and West New 

Guinea have a sanitary engineer or a sanitarian. China (Taiwan) is well equipped 

with entomologists, whereas Laos and Viet Nam have none. 
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The laboratory technicians and field technicians are in the proportion of one 

technician to a population of 46 200 when all units are included, but only one to 

95 700 without the Philippines. The number of sanitary or field inspectors is very 

low. 

There is no doubt that extensive training of personnel for all categories is 

necessary, in order that the eradication activities can be carried out satisfactorily. 

The spraying squads consist of from two to five spraymen under a squad leader; 

a foreman or technician is responsible for the squads. The labourers are hired 

locally during the spraying season while the foremen are permanently employed. The 

operations, as a whole, are under the responsibility of the senior executive staff, 

which is also responsible for surveillance when this is established in their area. 

The only unit known to have specific personnel for drug distribution is North 

Borneo, where at present six persons are employed for this purpose for an area under 

operation of 60 000 people. 

Field Operations 

Spraying operations 

Tables 7, 8, 9 and 10, give particulars of the number оi houses sprayed, the 

time expended in man -days, and the insecticides and spraying equipment used. 

DDT is the only insecticide used in Cambodia. In Taiwan DDT is mixed with BIC. 

In North Borneo and Sarawak both DDT and dieldrin are used. In the Philippines only 

dieldrin was sprayed in 1957 and 1958, but earlier DDT was used. The change -over 

took place owing to the peoples objection to the unsightly marks of DDT sprayed on 

their walls. However, dieldrin, when sprayed only once a year, has been found not 

to interrupt transmission completely in most of the units; therefore the Philippine 

Government has reverted to the use of DDT in those areas where transmission persists. 

In the countries where the chief vector is A. minimus or A. minimus flavirostris, 

one spraying per year has proved sufficient to interrupt transmission. But in 

New Guinea and Borneo, where the chief vectors belong to the A. punctulatus or the 

leucosphyrus groups, a single spraying per year has not been enough to interrupt 

transmission. In the mountainous areas of Cambodia, where there is a population of 

about 300 000, transmission has not yet been stopped and it is expected that in the 

future two sprayings per year will be needed there. 
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In many of the countries of this region, spraying squads work throughout the 

year, giving high individual output and efficiency On the other hand, movement 

between settlements is extremely difficult and tedious in some areas where it has 

to be done on foot or by boat. Up to 60 per cent, of the working time in Sarawak 

and North Borneo is used up in travel. The multiple -outlet lift and pressure 

developed in Taiwan have been found very useful for the spraying of long 

houses in Brunei and Sarawak. Stirrup pumps are used in Malaya; elsewhere 

compression sprayers are used. 

In China the spray teams travel mostly on fоt, and in Sarawak mostly by motor 

boats of different types; elsewhere trucks and jeeps are used where possible. The 

vehicles available in the Philippines and Taiwan are used also for surveillance 

activities. 

Epidemiological Operations 

The stage of surveillance in malaria eradication operations was reached in most 

of Taiwan in 1956 and in large parts of the Philippines.as well as in some parts of 

Sarawak in 1958. The major proportion of MESA funds allotted to this Region is being 

used for assistance to establish satisfactory and well- organized surveillance pr 

programmes as from July 1958, both in Taiwan and in the Philippines, and for their 

continuous support. 

The surveillance system in Taiwan is an adaptation of an earlier system, 

established in 1956, which was based largely on passive surveillance through local 

health authorities. This passive surveillance did not prove to be satisfactory, and 

the present system, which is of the active type and very comprehensive, was 

established from July 1958. 

The Philippine system is based on units consisting of four canvassers, one 

senior canvasser, one, microscopist and one helper; there are 28 units, of which 

every four are supervised by a field foreman. The whole of this staff, except the 

28 field foremen, is paid from MESA funds. 

Passive surveillance in the Philippines depends largely on voluntary assistance 

given by pub ic- sF:.°ited private citizens such as the village headmen (barrio 

lieutenants) and school teachers. In each village (barrio) a malaria working gróup 
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consisting of three to four such persons is established. They have been taught how 

to take blood slides and to give the single doses of antimalarial drugs. This 

system seems to work quite satisfactorily. Co- operation with medical institutions 

and public health services is also established. 

In Sarawak the surveillance staff acts as a mobile epidemiological unit which 

investigates cases found through passive surveillance, and their surroundings, and 

carries out antimalarial measures as found necessary, including the spraying of new 

buildings. The senior staff responsible for the eradication programme as a whole 

is also responsible for the surveillance activities. 

Passive surveillance in Sarawak is carried out through medical facilities 

existing in the area of surveillance, and is found to be working satisfactorily. 

Table No. 12 shows in synoptic form the type of evaluation and surveillance 

procedures used in the various countries of the region. Table No. 14 shows the 

results (slides taken and cases found) of the evaluation and surveillance operations. 

In the total figures for the region in this table, the large number of slides taken 

and cases found by "voluntary collaborators" will be noticed. All these data refer 

actually to the Philippines; the surveillance procedure used there cannot, strictly 

speaking, be classified as "passive surveillance by voluntary collaborators "; it 

really presents a combination of active and passive surveillance, as explained 

further above. The large number of cases found through these operations, which are 

reported only for the period from July to December 1958 in the Philippines, is, 

however, remarkable; it points to the existence of considerable residual transmission 

in the area concerned. 

Use of Drugs (Table 15) 

In countries and territories with difficult vector species, and in countries 

where mountainous regions have been shown to be problem areas with persistent 

transmission in spite of biannual coverage by insecticides, general drug 

administration is being resorted to as a supplement to the residual spraying of 

houses. 
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Nass drug administ_ ation, however, is still in an experimental stage, and is 

confined to pilot areas for the assessment of results In Cambodia amodiaquine is 

given weekly; in Netherlands Nе Guinea and in North Borneo, ' chloroquine and 

pyrimethamine are administеred twice yearly. The distribution of chloroquine and 

pyrimethamine is effected in connexion with the twice yearly spraying opèrations. 

It is reported, however, both from North Borneo and from Cambodia, that only about 

70 per cent. of the population receive the drugs, owing to absences or, in some 

places, to refusals. 

Plans for testing P notti's method with'pyrimethaminized salt in a mountainous 

area in Cambodia with 10 000 people have been worked out and are expected to be 

implemented in 1959. A similar trial in Netherlands New Guinea with pyrimethamin- 

izеd salt is being planned for an area containing 10 000 people. 

Entomological C?perаtions . 

Tables 16 and 17 give the latest information on the confirmed malaria vectors 

in each country and on the occurrence of resistance to insecticides. 

In Cambodia, Laos, Viet Nam, Taiwan and Macau, it has not been found difficult 

to interrupt transmission in the lowlands, where th-e main vector is А. minimus. 

This species is not found indoors after the spraying operations, but breeding places 

and outdoor resting specimens are still found. In the foothills and mountains, 

however, the interruption of transmission seems to be more difficult, probably 

owing to the secondary vector, A. leucosphyrus. 

In the Philippines malaria transmission by A, minimus flavirostris has been 

interrupted quite easily by residual insecticides in lowland areas. In mountain 

and foothill areas the interruption of transmission has proved more difficult. 

In Brunei, North Borneo and Sarawak, the main vectors belong to the 

A. leucosphyrus group.. A. leucosphyrus in Sarawak and Brunei does not cause any 

trouble and interruption of transmission is easily achieved; but А. leucosphyrus 

balabacensis in North Borneo has caused difficulties because it is also an outdoor 

biter and is easily deviated, to or from animals. 
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The A. punctulatus group in the British Solomon Islands, Netherlands New Guinea, 

the New Hebrides, Papua and New Guinea has also caused considerable difficulties, 

and interruption of transmission seems to have been achieved only in a few areas, 

through biannual spraying and drug administration. 

No serious difficulties seem to exist in the case of A, hyrcanus sinensis in 

Japan; but actual eradication measures have not yet been taken in this country. 

In the Federation of Malaya, A. maculatus, the main vector, seems to be raising 

problems as regards interruption of transmission. The conditions in Portuguese 

Timor are not yet known. 

No insecticide resistance has been found so far in any of the vector species 

in this region. 

Transport 

Table l 8 shows the types of transport used in antimalaria work in the region, 

ROLE OF INTERNATIONAL ORGLNIZAТIONS 

Technical Advisory ^ervices 

Table 19 shows the distribution of WHO personnel in countries with malaria 

е:аdication projects or pilot projects. 

Some eradication projects, such as those of Taiwan, Philippines and Sarawak, 

may achieve eradication by 1962 or 1963. Others, as in Portuguese Timor, British 

Solomon Islands and New Hebrides, may not start until 1962; these may have approached 

total eradication by 1967. International staff will be needed continuously. 

Considerable funds will be necessary until at least 1967 in order to achieve 

eradication of malaria in all the nine countries and thirteen territories within 

the Region. 

Training 

An international malaria eradication training centre is being established by 

the Philippine Government at the Institute of Malaria, Tala, Rizal, Philippines, 

with assistance from WHO and ICA. WHO assistance is intended to strengthen the 

teaching staff by menas of a co- ordinator of studies and a sanitarian. The 

training should start at the beginning of 1959. 
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From 1956 to 1958 six doctors, five sanitary engineers and an entomologist 

were awarded WHO fellowships in order to attend malaria training courses in other 

countries, or to make observation tours. 

Co-ordination 

The importance of co- ordination of malaria eradication activities between 

groups of adjacent countries has been strongly advocated by ти0 and is largely 

realized by the governments concerned; such co- ordination has been established in 

Borneo and on the Asian mainland, and is under consideration by the three 

territories in the New Guinea and Solcmon Islands. 

The Borneo malaria conferences were initiated in 1956 as twice -yearly meetings 

between the Governments of Indonesia, North Borneo, Brunei and Sarawak, Indonesia 

was represented for the fi=st time in December 1957. The meetings have established 

a good spirit of co-- operation, although the plans made for joint activities in the 

border areas° between Kalimantan (Indonesian Borneo) and the territories have not 

yet been cari iеc ou e, 

The neighbouring countries of Lacs, Cambodia, Viet Nam and Thailand, which have 

many problems in ecmnоn, agreed to establish an Antimalaria Co- ordination Board in 

1956. Burma and the Tederati.on of Nalaya have joined the Board. In 1958 a WHO 

malariologist was аргс _.гtеd as Secretary of the Board in order to strengthen these 

co-ordination activities, Close co- operation exists between Thailand and Laos. 

About 40 Laotian technicians have received training or are being trained at the 

Malaria Institute, Кuala• Lumpur, 

Direct- .ssistance 

Direct international assistance to governments during the first part of the 

period of an eradication programme has been mainly devoted to the covering of the 

costs of equirment and sspрlies; during the laer stages the assistance has often 

been utilized in the payment cf national surveillance personnel, as at present in 

Taiwan and the ?httippines, in order to ensure proper coverage. 
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FUTUR PRОSPLCmS AND 00usID`ERAТI0 TS 

The threat of development of resistance may become more seri us with time; 

great importance, therefore, must be paid to any delay in the interruption of 

transmission, and all forms of investigation must be carried out thoroughly, 

One of the obstacles to the achievement of interruption of transmission is the 

lack of co- operation by the public with the malaria services4 It is considered 

that the strengthening. of health education might overcome the Irhumar resistanceti, 

Where necessary and possible, the strengthening of the malaria service within 

government administrations, the passing of adequate legislation pertaining to malaria 

eradication, the strengthening of cc- ordination and cc- operation between i4ter- 

national agencies, and the further development of inter -county co- operation and 

co- ordination would further improve the conditions for malaria eradication work. 

The danger of comp- acency, which usually develo s when the effects of a 

campaign show striking decreases in malaria morbidity, must be stressed to 

governments, all cadres of malaria workers and the general populati on, total 

eradication is to be achieved, Several of the problems mentioned above are fully 

appreciated by the governments concerned 

In spite of many technical, administrative and financial handicaps, antimaiaria 

activities are progressing_ well in the countries and territories of the Region, and 

it is hoped in the course of ten years they may achieve the ultimate goal of 
eradication, 
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TAВLE 1. THE MALARIA ERLDICATION SITUATION 
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TABLE 2. EXTENT OF IALARIA PROBLEM BY AREA AND BY POPULATION IN ТHE ?s1ESТERN PACIFIC REGION IN 1958 

Country 
or territory 

Original malarious areas 

ands 

A. Areas 
eradicated 

3 or more 
without indigenous 

with malaria 

years 
cases 

Population 
in thousands 

Areas with malaria not eradicated' 

B. Under surveillance 
(consolidation phase) 
Less than 3 years 

тΡтithout indigenous cases 

C. Regularly sprayed D. Not regularly sprayed 

2 
Km 

Population 
in thous Кm Km 

Population 
in thousands Km 

Population 
in thousands Km 

Population 
in thousands 

Australia (1957) ... 50 ... 0.5 ... 1" .. 48:5 

Brunei (1958) 50 28 22 

Cambodia (1958) 120 000 1 000 110 000 947 10 000 53 

Сhina (Taiwan) (1958) 23 000 6 730 8 250 5 212 10 120 1 210 4 630 308 

Federation of Malaya 131 287 6 277 3 010 :.. 3 267 

Hong Kong .1.о13 2 583 2 269 314 

Japan ,.. 7 000 ... 7 000 

Korea, South (1958) ... 6 ооо * .,.. 6 000 

Laos (1958) 220 500 2 000 41,000 3s8 '179 500 1 612 

Macau 16 203 ... 203 

Netherlands New Guinea 412 781 700 120 580 

Neer Hebrides 14 763 50 ... ... ... 50 

North Borneo (1958) 334 55 279 

Papua and New Guinea (1958) 1 500 b ... 56 ••• 144.4 

Philippines 253.86о 7 059 110 977 5 466 133 615 1 542 9 268 51 

Portuguese Ti'nor ... 400 400 

Islands 2 196 196 807 ` •.. •.• ... ..• ..• ... ,.• 807 

Sarawak (1958) 121 907 500 ,.. 349 ... 151 

Solomon Islands (1958) 29.785 103 ... ... 103 

Viet Nam South (1958) ... 5 142 ... 5 142 

TOTAL 1 331 l08 48 488 8 250 5 212 
- 

121 097 13 676.5 289 245 9 064 198 768 20 526.5 

"' No data available For Northern Territory only 

á 
Includes 2 100 000 protected Provisional estimate by 
by anti -larval measures 



TABLE 3. PRESENT SТАТц5 OF THE ERADICATION 
0F мАIАН А BY POPULATION IN THE WFSТF"R.N PACIFIC REGION 

А12 /Р&В /10 
page 215 

Stгtüs Population Per cent. 

Malaria never present or died out 
without specific antimalaria measures 

Malaria eradicated 

144 893 о24 

6 6?9 о00 

17.2 

0.8 

Under surveillance 13 676 500 1.6 

Malaria still present but organized 
programme under way 9 350 000 1.1 

Malaria still present but programme in 
preparatory phase 16 614 000 2.0 

Transmission known to occur but no 
organized programme under way Э 635 500 0.5 

Situation not known 645 757 177 76.8 

otal 840 605 201 100.0 
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TABLE 4. STATUS OF MAIАR.I'I SERVICES ITHIN THE 

GOVERNMENT ADMINI$TRATION IN б COИdTRIES AND б TERRITORIES 
IN THE tnтESTERN PACIFIC REGION 

Countries and 
Territories 

Official Name of Service ј Position of 
Service 

Other Activities of 
Service 

COUNTRIES 

Cambodia National Malaria Service Secondary None 

China (Taiwan) Taiwan Provincial Malaria Primary Filariasis research 
Research Institute 

Federation of Malaya Malaria Control Service Secondary 

Laos National Malaria Service Secondary None 

Philippines Division of Malaria Secondary Research on other 
insect vectors 

Viet Nam (Sóuth) National Malaria Service Autonomous None 

TERRITORIES 

Brunei Malaria Service Primary None 

Hong Kong Malaria Bureau Primary None 

Macau Macau Department of Secondary 
Sanitation 

West New Guinea Division of иalariolvgy Primary None 

North Borneo Malaria Sеrviсе Primary None 

Sarawak Malaria Service Primary None 

Autonomous: 1 country 

Primary: 1 country and 5 territories 

Secondary: 4 countries and 1. territory 



Country 
or territory 

TABLE 5, AггTIМALARIA LEGхSLAтION - t�tE.�ТЕАгг РACT.FIG REGION 

Specific National Other 
ME Legislation relevant 

(1) (2) 

ritish Solomon Is. 

rani 

Cambodia 

(bina 

ong Kong 

apan 

%area 

ais 

Salауа 

North Borueo 

ai,ua & New Guinea 

Philippines 

aravrak 

ingapore 

jet Nam South 

гetherlands New 

ьΡ 

Guinea 

No information 
** 

In process 

No 

Yes 

Yes 

No 

No 

No 

No 

Yes 

No 

No 

No 

NO;' 

No 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

No Yes 

Yes 

No Yes 

Included in (1) or (2) 

Obligatory Compulsory Obligatory accept- Supplies: Customs 

house access case reporting anee treatment Exemption 

Yes Yes No Yes 

No No No Yes 

No No No Yes 

Yes. Yes No Yes 

Yes Yes No. Yes 

* 
- - 

* 
- Yes 

Yes Yes Yes Yes 

Yes No No. - 
* - * 

. - * Yes 

- Yes No Yes 

No No No No 

Yes Yes No. Yes 
:k 

- - 
* 

- Yes 

- Yes 



TABLE 6. PERSONNEL AND TRAINING - r1ЕSTЕRN PACIFIC LEGION 

Country 
or territory 

itish Solomon Is 
'mei 

mbodia 

vina (Taiwan) 

►ng Kong 

weaá 

!Os 

1 аа* 

►rth Borneo 

�рuа &. New Guinea 

iilippines 

arawak 

.ngapore 

luth Viet Nam 

:th.erland5 New 
Guinea 

Professional Non- Administrative Sp 

Professional 

ш 
C) 
.ÿ 

ш 
v, 

� Н 

1 

43 

5b*� 

13 

64 

6 

18 

б 

5 

12 

40 

11 

14 

Not known 
á 

No information 

Part -time b 'I0 Staff 

Some part-time 694 /ESА, Casual 

d 1 professional 

ш 
о 

ш 
и 

H 

* 

5 

9 

1 

8 

3 

95* 
2 

Зд 
* 

4 

OD 

.� 

.� 
ая 

� 

Н 

* 

8 22 

61 

31 

- 172 

- 5 

- 4 

90 

12 

-- 11 

--� 10 

15 

-- •------ - - 
raying staff 

. 

Surveiцance 
staff 

г 

Drivers and 

mechanics 

Other 

" 

� 

й 

H 
.._.- -----. 
_ 

� 
** 

' 

� 

.' 

2 

'.О 

. , 

а� 
•� 
co 

-ik � 

н 

_ 

_ 

- 
- 

. 

_ 

- 
- 

- 

- 

3 

•1 
U 

с д 
о 

у 
- 

� 

ф 

i-4 

UA 

`i 
•� 

i 

+k 

ј-1 

.- 
- 
- 

- 

– 

- 
- 

-- 

- 

w 

- 

CO 

•,- 

v 
� 
O 

а 

_ 

_ 

60 

- 

- 

- 
- 

7 

- 

- 

- 

• i 
� 

ши 

н 
-.- 

* _ 

18 

9 
* 

21 

2 

- 

23 

9 

16 

_:E 

2 

t+0 

•�i 

л3 

-i � 

н 
.- --.-.- 
_ 
* - 

- 

- * 

- 

. 

- 
- 

- 

- 

- 

_*_,'_ 

- 

ш 
•- 
о 

Ñ 
о 

� 

_ 

_ 7. 

2� 

- 

. 

.в. 

- 
_ 

2 

- 

- 

- 

� 

1 

� 

й 

Н 
----- --'-.'----- 

_ 

_ 

6 

9 

^^^YYY 
1 � 

., 

_ 

4 

8 

158 

1 

й0 

� 
.. � di 
�сб 

Н 

_ 

- 

- 

- 

- 

-- 
_ 

- 

- 

- 

- 

- 

CO 

•� 

O 

у 

_ 

- 
3 

- 

- 

- 

- 

- 

-- 

- 

- 

_ 

- 
- 

250� 
- 

– 

_ 

_ 

9 

1 

- 

- 

- 

---+м-••'---^-- - 
-. 

- 

619 

_ 

r. 

,,, 

724g 

21. 

- 



TABLE 7. 1ОUЅЕ spRAYING onsuaioNS -ТЕАР0RТ 
WESTERN PACIFIC REGION 

Country 
or territory 

Australial. 

British Solomon Is. 
* 

Brunei 

Cambodia 

China 

bug Ковg 
Japan 

Korea 

Laos 

Malaya 
* 

North Borneo 

Papua & New Guinea* 

Philippines 

Sarawak 

Ѕingароге 

Viet Na6* 

Total spraying 

squads 

Netherlands Neff Guinea 

* 
No data available 

No action 

1 

1 

45 

iu 

- 
:1.14 

12 

240 

9 

Means of transport 

Motor vehicle Boat 

1 

45 

- 

Not yet begun 

! ЕВ Report 195а 

Mounted Foot Mixed Other Transport 

olk 

- 



TABLE 8. HOUSES SPRAYED AND MAN DAYS 
v ' ТERN PACIFIC REGION 

Country 
or territory 

Total Houses Sprayed Houses Sprayed Once Houses Sprayed 
More Than Once 

Total Nan- -Days 

(Sprayтiien Only) 

British Solomon Is. Not yet started 

Brunei 3 235 3 235 , ... 

Cambodia 197 342 197 342 23 560 

China (Тaiwan) 40 54 35 139 1 445 9 679 

Hong Kong -- 

Japan .. . 

Korea Not yet started 

Laos 71 173 37 110 34 063 6 416 

Malaya .. . 

Netherlands New 
650 

Guinea 
15 1 400 14 250 11 200;. 

North Borneo 11 191 (1st cycle) 
i 3 019 (1st cycle) 

11 365 (2nd cycle) "' "' 2.534 (2nd cycle) 

Papua & New Guinea 19 516 15 800 ' 3 716 ... 

Philippes 481 156 203 306 277 850 144 000 

Sarawak 62 059 41 285 20 774 11 649 

Singapore ,- 

Viet Nam South ( ,., 

Includes travel time 

Data not available 



TABLE 9: 1NSECTI СIDES USГD IN НОИ5Е S PRIING ТIIи 1'A4�FIC REGION 

Country 
or territo 

Insecticide 

itish Solomon Is. 

е1 

Cambodia 

China (Taiwan) 

ong Козеу 

Japan 

Korea 

ais 
al aya 

North Borneo 

Papua & Nevr Guinea 

Not yet started 

DDT 

DDT 

DDT and BIC 
mixture 

Nil 

Not known 

Not yet started 

ÙDТ 

DDT 

Dieldrin 

1st cycle: 
DDT 
Dieldrin 

2nd cycle: 

DDT 

Dieldrin 

Dieldrin 

DDT 

Formulation Wall Dosage1 Quantity Used Unit 

75% w 2, 605 kg 

75% w 2.3 91 341 kg 

10 parts 75% w DDT 
to 1 part 6.5 

gапuа BIC 

1.99 g DDT 
technical + 0.074 
gamma BIC per m 

36 411 kg 

Nil. Nil Nil Nil 

Not known Not known Not known Not knov 

75% w 2.15 13 516 kg 

25% e 2' Not known 
15% e 0.6 Not knоwn 

75%w 2. 2 825 kg 
50% w о.6 779 kg 

75% w 2 3 916 kg 
50%w 0.6 415 kg 

50% w 05 525 kg 
75% w 2.0 11 500 kg 

lgrammes per of technical product (gammа isomer for Вис) calculated nozzle dosage 

w = water dispersible powder 

е = emulsion concentrate 



TABLE 9. INSECrICTDES цSED IN НОцSЕ sPxA.YING - ЪFJESтERN PACIYIC REGION (continued) 

�s a 
т ~ 
т � 
ј') 

г') 

о 

Country or territory Insecticide Formulationl Wall Dosage2 Quantity Used Unit 

Philippines Dieldrin 5о% w а:5 78700 
. 
kg 

DDT 75% w 2:0 3080 kg 

DDT te chni. cal 30� e 2.0 1 2зо kg 

Sarawak Dieldrin 50р ш 0. б 310 kg 

DDT 75 w 2.0 28 894 kg 

S3_ngapore Nil 

V;.et Nan South Not known 

Netherlands New DDT 75%о w 2е4 11 000 kg 

Guinea DDT technical . 2.4 32 о00 litres 

1 technical = technical product 

2 
grammes per m of technical product (gamma isomer for Bic) calculated nozzle dosage 

w = wa'.,er dispersible powder 

e = emulsion concentrate 



Country 
territдr3 . 

British Solomon Islands 
Bruni 

Cambodia 

Caine (Ta±wan) 

w w 

TABLE 10. S PRAYING EQUIPMENT USED - .1VESTERN PACIFIC REGION 

Hang Kong 

Japan 

Korea 

Laos 

al aya 

Netherlands New Guinea 

North Borneo 

Papua & New Guinea 

Philippines 

Sarawak 

Singapore 

Viet Nam South 

Type of Sprayer 

Not yet started 

Lift & Pressure 

Compression 

Compress ion 

ti 

it 

Nil 

Not known 

Not yet started 

Compression 

Compression & Stirrup 
Pumps 

Compression 

Compression 

Not known 

Compression 

Compression 

Lift & Pressure 

Nil 

Not known 

Make 

(Тaiwan) 

Hudson 

Hudson 735 NS 

Hudson X-pert 

Browns Custom 

1 dsan X-pert 735 3 

Not known 

Hudson 

Hudson 

Hudson ) 

simplex Jr) 

Ta Chеng Iron FPorkcs (Taiwan) 
11 !i tt N tt 

Total on Hand 

6 

336 

323 

217 

306 

96о 

Not known 

60 

109 

2 490 

126 . 



Country 

or territory 

No. of 
Squads 
Used 

ritish Solomon Is. 

Tüne7. 

Ong Kong 

�.Лalayа 

јdetherlaids New 
Guinea 

ingapore 

1 

9 

... 

Data not available 

TABLE U. BREEDING QONTROL CPERATIONS - ГΡESТERN РАCIIC REGION 

Proportion of 
working time, 
if spraying 

squads used 

Туре of Control 

Drainage, clearing, 

larviciding 

-Drainage, larvicidj 

Drainage, clearing, 

larviciding 

Drainage, larviсi 
sea water control 

Larviciding, f.Loodi 

Larviciding, 
drainage, clearing 

Population 

Affected 

oases also 

sprayed? Larvicide Used 

. 

Amount 

3 000 No DDTin 
diesoline 

... 

50 000 No Malarial ... 

2 269 000 No BIC 6.5%.ww 33 000 kg 
Мalariоl 8 600 litre 

2 100 000 ... Malariol ... 

6 000 ... Crude oil C4 273 000 kg 
HSD oil, 3:1 

986 871 No .Au mixture 910 000 litre 
Ealariol 900 " 

Malariоl H.S. 1 430 " 

BIC 6.5Z w 490 kg 
DDT lot in 

benzine 7 800 litre: 
Dieldrin 18% e 1 460 " 

DDT 5 in 
kerosene 2 kg 
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TABLE 12. GENERAL IZТFORNATIОN ON EVALUATION AND SURVEILLANCE OPERATIONS -WESTERN PACIFIC REGION 

1-- 

Country 
or territor y 

Type of Surveillance Operations 
Form of 

Active Surveillance 
and Periodicity 

Average Population 
Covered by Epidemiological 

Follow --up 

Investigations 

Remarks 
General scope of p 

Malariometric Surveys 
Any y 

during 
1958 

None 

None 

In 
consolid- 

ation 
phase 

- 

- 

Also in 
attack 
phase 

From„ year 

- 

- 

Principal 
method 
used 

- 

- 

One 
Surveillance 

Agent 

One 
Notification 

Agent 

British Solomon Is. None - - - None 

Every case Brunei Spleen and parasite 
surveys in children, 
extensive scale 

- - - 

Cambodia General parasite sur- 
veys in infants & fever 
cases in indicator 

district, extensive sгa-1Q 

None - - - - - - - 

China (Taiwan) Parasite surveys in 
children, medium scale 

Yes 

None 

None 

None 

Yes 

- 

- 

Yes 

- 

- 

Combined 
active & 
passive 

House to house 
and schools 
monthlÿ' 

1 000 -3 000 1 500 Every case kIn non- malarious areas 
passive surveillance only 

Hong Kong Parasite surveys in 

children & infants, 
small scale 

- - - - Some cases 

only 

Japan None - - - - 

Korea 

- Laos Parasite surveys in 
children & infants once 
a year, large scale 

Malaya Parasite surveys in 
sprayed areas, 
restricted scale 

None - - 

- 

- 

- - - - None 

North Borneo Surveys in pilot 
project, twice 1958 

None 

None 

Yes 

Yes 

None 

- - - - - - 

Papua & New Guinea Spleen and parasite 
surveys, smal 1 scale 

- 

yes^'` 

None 

- - - - - 

Philippines Parasite surveys, 
extensive scale 

Yes 

Yes` 

Combined 

active €t 
passive 

Active 

Village visits 

selected houses, 
3 -weeks т interval. 

15 000 10 000 Every case �мain activity during 
consolidation phase 

Sarawak Parasite surveys in 
children & infants, 
large scale 

"Longhouse"t 
visits monthly 

8 875 3 000 Some cases 
•nly 

In pilot district 

Singapore None - - - - - - Every case 

South Viet Nam 



Country 
or territory 

Ёiѕh Solomon Is 

TABLE 13. DјЁGN0ЅТIС LАВОнРТ0RY FАСILјТјтЅ AVAILABLE 

1ЕЅТЕRN PACIFIC REGION 

(агбг г хт 
МЕ Service I Nalaria Labs. 

Lab. 

Brunei No 

Cambodia Yes 

China Yes 

ong Kong Yes 

Japan 
* 

Korea 
Ј 

No None 

ais . No None - 
Malaya Yes None 

orth Вогi'ео 
Papua & New Guinea 

Philippines 
arawak 

Yes 

Yes 

Yes 

ingapore Na 

•outh Viet Nam 
* 

etherlands New Yes 
Guinea 

*Not 
known 

*\' 
Survey l'ea:ms 

зо 

None 

None 

Norte 

all eleven states and settlements 

(c1 Local or 
Peripheral 
Јајагја Labs. 

None 

None 

None 

27 

None 

None 

20" 

None 

100 

None 

None 

(Т Other 
Collaborating 

•Labs. 

None 

None 

None 

None 

None 

- 

CO Are Labs. at 1 
Disposal of all 
Medical Practi-. 

tuners? 

No 

No 

Yes 

Yes 

No 

. 
No 

No 

(f) If ТJТ 
Affirmative is 

Blood Examination 
Free? 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 
• 

None 

None 

Some 
--х-УА. 

Yes 

Yes пYes 

Some- 

б 

Yes Yes 

Yes Yes 

-.- 

No information 

b 
No figure 



f с nTTD CF о Г�т� 

Соъп try 
or territory 

Brit.Sol.Is. 

Brunei 

Cambodia 
t 

China 

( т aiwan) 

Hong Kong 
t 

496 

Japan 

Korea 

Laos c 

d 

t - 
Malaya t 

N. Borneo 

Cases reported Malariometric 
by clinics, surveys 
hospitals, 
physicians etc. 

ш 4) 

H ; •г. .ñ,° 

3 

2804 

36977 1416 

Active 
surveillance 

TABLE 14 RESULTS- 0F CASE FINDINGS - WESTЕRN РA GTFI C REGION 

Passive Surveil? anee 
Rur 

dispensaries 
Voluntary hospitals an 

coilaboratio other medic 
institutions 

Other 
sources 

10 

3 1454 

Papua & Neu 

Guinea 

496 2373 

L 

2 492634 

38 _ 

)„ 

ц218 
70о4 

18282 

Philippines b 

с 

(606573 ) 
(89445) 
(696о1)* 

1434 
2903 

4337 

(6о97�466414 

(7369)�12865 

6957 �_ 
(„ 

38317 ) 

1о 

1.416 78о 316 

63о 329 169 

534 318 114 

А12/PF'гВ/10 
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Form of infection Origin of infection 

1434 
2903 

- 4337 

- (5896У 

ш 
.r-I 

ш 

Remarks 

_ _ __ _ _ 

0 
1� 

- - - 10 - 
_Q_ о - - - -- 1416 -' 

114 18 0 81 - 173 - 364 12 

16 о8615- 73 3 5о2 

252 1169 

889 1937 
1141 3106 

1 
20 
21 

J- 
•1 0 

57 o 

69 o 

1434 
2903 

- - -- -- 4337 

4t'igures refer to 1957 

`Figures refer to 1957 

" Result from combined active 
and passive surveillance duce 
July -December 1958 

S axasrak 

t 

Singapore t 59 59 
ј 

S. Viet Nam 

Total 3 4963 6 946 104459 10774 X39293 

11722 
483б 

16558 

429 12319 
125 21475, 

554 
[ 
33794 

b. Areas i- the consolidation phase 

390 
3�8 
74G„ 

685 

o 

685 

37 
O 

37 

39588 

856 i 4б6 216 159 15 

483 294 110 77 2 

1339 � 76о 326 236 17 

59 9 г o o 49 
ј 

r 

31 

70 

70 

785 

48 3 
128 

These figures include 28 032 
slides with 483 positives 
from mass blood surveys 

2 

2928 139 54447 

C. Areas regularly s_orayеd (total coverage) 

d. :. arious areas not regularly sor. ayed. 

t. Totals 



TABLE 15. ANTIMALARIA DRUGS USED - ;'ASTERN °A(FIС REGION 

Drug 

diaquine 

Chl.oroquine 

• imaquine 

imethamine 

Proquanil 

(�1.oroprim 

ure- 

Cail.oroquine + 

imethamine 

Country 
or territory 

Cambodia 

China (Taiwan) 

Philippines 

Sarawak 

Cambodia 
China (Tai'.ran) 

Netherlands New Guinea 
North Borneo 

Philippines 

China (Taiwan) 

Philippines 

Cambodia 

China (Taiwan) 

Netherlands New Guinea 
North Borneo 

Philippines 

China (Taiwan) 

S arawak 

China (Taiwan) 

'Y Figures calculated at HQ 

Figure amended at 1 � 

Purpose 

Mass administration 

Mass admin. & treatment 
Treatment 
Treatment & mass admin. 

Mass administration 
Treatment & mass admin. 
Mass administration 

Mass administration 

Treatment 

Treatment 

Treatment 

Mass administration • 

Treatment mass admin. 

Mass administration 

Mass administration 

Treatment 

Mass admin. & treatment 

Treatment & malts admin. 

Treatment & mass admiti. 

т 

Kg of salt 

52.7 

135.8 

. 

194.о 

34:2 

Ј 

- 

Quantity 

Kg of base No. of 
tablets 

Tablet dose base 

.. ---- 
11:2 

-' 
55 902 200 mg 

* 
90. 475 000 200 mg & 150 mg 

223 070 200 mg 

40.5 202 5�8 2cc mg 

81:3 27о 942 300 mg 
795 40 000 250, 200 & 150 mg 

цб:о 77о о0о 15о т; 

12.93 86 240 150 m,;* 

1 083 779 15о mg 

0.015 2 000 7;5 fig 

521 173 7.5 mg 

l8 424 25 mg 
1:025 41 000 25 mg 

13:6 545 000 
1.16 46 194 25 flg* 

531 226 25 mg 

49.С3 4; о 000 10o mg 

22.1 102 185 200 mg 

16.5 jug 

1А.0 50 000 200 mg 

QrФ33 L 16.5 mg 

One tablet of chioroprim contains: chloroquine 200 mg (base) 

pyrimethamine 16.5 mg 
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ТАВI. 16. MPdARIA VECTORS 
ИГ'�STERN PACIFIC REGION 

Country or territory 

British Solomon Islands= 

Brunei 

Cambodia 

China (Taiwan) 

Hong Kong 

Japan 

Korea 

Laos 

Malaya 

Netherlands New Guinea 

North Borneo 

Papua and New Guinea 

Philippines 

Sarawak 

Singapore 

Viet Nam South 

Macau- 

'New Hebrides= 
1 

Confirmed vectors 

A. рunctulatusá 

A. leucosphyrus leucosphyrus, A. sundaicus, 
A. barbirostris 

А. minimus, A. sundaicus, A. leucos?�hyrus 

balabacensis 

аь-3ц 

A. minimus minimus, (А. hyrcanus sinensis?) 

A. hyrcanus sinensis, A. minimus 

A. hyrcanus sinensis 

A. minimus minimus, А. leucosphyrus balabacensis 

A. maculatus, А. letifer, A. barbirostris, 
А. suncsaicus 

A. punctulatus, A. farauti, A. koliensis, 
A. bancrofti, A. karwari 

A. leucosphyrus balabacensis, A. sundaicus, 
A. barbirostris 

A. punctulatus, A. koliensis, A. farauti 

A. minimus f'lavirastris, A. mangyanus, 
A. тасц1аtusa 

A. leucosphyrus, (A. barbirostris) 

A. maculatus, A. sundaicus (Potential vectors) 

A. minimus, A. leucosphyrus, A. maculatus 

A. minimusá 

A. punctulatusá 

No information 

Not confirmed 

á 
Information from Headquarters 
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TABLE 17. INSECTICIDE RESISTANCE 
WESTERN PACIFIC REGION 

Species Country or territory Insecticide Area in km2 Population 

- 

- 

- 

- 

- 

- 

- 

- 

- 

• 

- 

- 

- 

- 

- 

- 

* 
British Solomon Islands 

Brunei 

Cambodia 

China 

Hong Kong 

Japan 

Korea" 

Laos 

Malaya 

North Borneo 

Papua and New Guinea 

Philippines 

Sarawak 

Singapore 

South Viet Nam 

Netherlands New Guinea 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

# No information 



TABLE 18. ТHANSPORT - WESTERN PACIFIC REGION 

Country Heavy trucks 
or territory 

British Solomon 

Islands 
* 

Brunei 

Cambodia 

China 
* 

Hong Kong 
* 

Japan 
** 

Korea 

Laos 
* 

Malaya 

North Borneoa) 

Papua and * 
New Guinea 

Philippines 

Sarawak 
* 

Singapore 

S. Viet Nam 

Netherlands New 
Guinea 

Australiae) 

!3 tons or over) 

29 

Light trucks 

(piekups) 

16 

3 

3 

1 

27 

'5 

1 

w 
о гo 
ф 

Number of vehicles .n operation 

Jeeps or Station- Motor - Motor Beasts of -� 

equivalent wagons ,Cars cycles Bicycle boats lither burden o 

4 

3 

14 

1 

162 

1 

1 

2 

4 

2 

31 

1 

1 

*** 
39 

17 

87 

5 

б 

155 

66с 

5b 

1f 

** 
Not known No information 

a) Malaria Control Project, from UNICEF 
b) Canoes and outboard motors 
e) 46 outboards; 20 hulls 

*** 
Not used in field operations 

d) Outboards 
e) EB Report 1958 
f) Light aircraft 
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ТАВLE 19. INTERNATIONAL PERSONNEL IN AЫTIМALARIA 
РВЮ GRA.í'RMES IN THE. ?лтESTERN...1?AÇIFIC REGION IN 1959 

Country or 
Territory 

Medical 
Officers 

Engineers Entorno- 
logists 

Sanit- 
arians 

Admin. 
Officers 

Laboratory 
Technicians 

Others 1Тоtаl 

1 Cambodia 1 1 2 4 

ьΡ 2 North Borneo 1 1 1 3 

3 South Korea 1 1 2 4 

4 Sarawak 2 1 3 

5 Cambodia 
(salt) 

1 1 2 

6 Viet Nam 1 1 2 

7 AMСВ 1 ]- 

8 Philippines 
(training) 

1 1 2 

Total 8 4 5 4 21 

Regional Office 2 1 1 1 11 6 

Grand Total lO 1 5 5 1 4 1 27 

x 
1 Administrative Assistant 
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1.7 S?TíiцМi'лY 0г PPЕSENT STA'i OF ЛАL"КI' DICATION 

(а) 

(b) 

World sketch map showing the status of malaria programmes by country 

Table showing. the status of malaria eradication by regions and population 



WORLD -WIDE STATUS OF MALARIA ERADICATION, MARCH 1959 

\\\\\\\\�\\\ \ \\\\\\\\N\\ \\\\\\\\\\\\\ / � \ \\\\\\\\\\\\\\\ \\\ \\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\ 
• \\\\\\\\\\ 

Guadeloupe 
Vii, 1 

Dominica 
" \� 
� • "\' Martinique 

\ Ryukyu Is. • 
° \ °-$ Bonin Is: 

r Bahrein 

$Т. 
оо 

о �:�;� 
Lucia / •❖.• 

° \\ Barbados . .. ." 
Grenada 

Trinidad 
and Tobago 

Cape 
Verde Is. 

Portuguese 
India 

S.Tom' 
and Principe 

Maldive Is. 
Zanzibar 

Сотого Is. 

Cocos Is. \\T 
Mauritius 

e • 

�j Reunion 

400 

ID 

Malaria never present or disappeared 
without specific antimalaria measures Programme of total coverage begun 

• \ \ \ \ 
�\\\ 
�\\\ Malaria eradicated I 

j 
Programme advanced; malaria eradicated 
in some zones 

с.......... 

I I 

Plan of operations for eradication approved or 
in preparation but total coverage not yet begun 

Still without plan for eradication 
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SUMMARY OF PRESENT STATUS 0F MALARIA ERADICATION BY REGIONS AND POPULATION 

i 

Region 

' 

Total 
population 

Malaria never 
indigenous or 
disappeared 

without specific 
eradication 

measures 

Population of 
malarious areas 

Malaria 
eradicated 

Eradication programme in operation 
Transmission 

known to 
occur but 

no organized 
programme 
under way 

Consolidation 
phase 

Attack 

phase 

Preparatory 
phase 

Total 

African Region 150 095 000 15 735 000 134 360 000 2 800 000 740 000 1 484 000 8 845 060 11 (б9 000 120 491 000 

American Region 377 665 000 240 694 000 1)6 971 000 49 188 000 1 808 000 46 334 000 39 641 000 87 783 000 _ 

Eastern Mediterranean 
Region 

192 931 ооо 47 372. 000 145 559 000 859 000 4 006 ооо 11 615 000 51 033 000 66 654 000 78 046 000 

European Region 657 297 000 366 641 000 290 656 000 2.23 811.000 35 646 000 24 699 000 3 500 000 63 845 000 3 600 000 

South -East Asia Region 54 9 792 000 46 786 00o 503 006 iii - 8 352 000 422 683 Goo 71 801 000 502 836 000 170 000 

Western Pacific Region 
Data availab e 

194 848 000 144 893 000 49 955 000 6 679 000 1 676 500 9 350 000 16 614 000 3Э 640 500 3 635 500 

Totals 2 122 628 000 862 121 000 1 260 507 000 283 337 000 64 228 500 516 165 000 191 434 000 771 827 500 205 342 500 

Western Pacific Region 
No data available 

*- 
645 757 oрq 

1 

Grand Total 2 768 385 000 

* 
These figures exclude the under- mentioned countries 

** 
This figure includes: 

China, People`s Republic 621 255 000 

Korea, North 10 000 000 

Viet Nam, North 14 5о0 000 
Bonin, Cocos and 

Norfolk Islands 2 000 

645 757 000 
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III. PILOT PROJECTS 

The definition of a malaria pilot project has many relative aspects, since the 

scope of such a project varies considerably according to the country or area. 

Generally speaking, the aim of a pilot project is to provide information as to 

whether certain single or combined antimalaria measures will, if properly applied, 

bring about an interruption of transmission. 

A pilot project must start with the usual preliminary survey which should 

provide technical information on the distribution, amount and seasonal variations 

of malaria, the nature, distribution, density and main habits of the chief vector, 

and an appraisal of the most appropriate method of leading to a rapid interruption 

of transmission. There follow the actual trials of the measures which are 

indicated. The results of these trials should be very carefully assessed so that 

the recommendations made at the end of the pilot project are sound and workable. 

The reliable execution of the pilot project cannot be anticipated before its 

results are assessed in the light of experience. This leads to the difficulty of 

classification. Broadly speaking, any 2 4 years' attempt at interrupting malaria 

transmission qualifies as a pilot project providing the following criteria are 

fulfilled: 

1. Completion of a preliminary malaria survey. 

2. Thorough application of method or methods adequate for interruption 

of transmission over a sufficiently large area. 

З. Reliable assessment of results, including the analysis of any slow 

or disappointing effects of the applied methods. 

4. Availability of a comprehensive report including detailed recommendations 

for future action. 

A list of pilot projects undertaken in the African, Eastern Mediterranean, 

South -East Asian and Western Pacific regions is tabulated below. A brief summary 

of some of these may be of interest. 
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Zanzibar 

This project has been in ceration since July 1957, although the plan of 

operations was not signed until the autumn of 1958. The population figure of 

280 000 represents the total populations of the islands of Zanzibar and Pemba, who 

are receivin' complete dieldrin coverage. In Pemba (population 120 000), in 

addition to the spraying, total mass treatment by chloroquine and pyrimethamine is 

given monthly for six months, mainly with the object of dealing with the immigrant 

labour problem. 

East Africa (Taveta -Pare) 

This project is being carried out by the Government of Tanganyika and the 

United Kingdom Colonial Medical Research Committee since 1954. It is directed by 

the East African Institute of Malaria; during the period 1955 -1958 WHO assisted 

this Institute by having seconded to it an entomologist, an insecticide chemist 

and a malaria engineer. 

The Taveta -Pare project covers an area of 1500 square miles and protects a 

population of 50 000. Residual spraying with dieldrin has been carried out in 

this hola- endemic malarious area for the past four years. 

The present results of the Taveta -Pare scheme show that A. funestus has almost 

disappeared, and the mean monthly density of A. gambiae has decreased.by about 

95 per cent. as compared with pre - treatment figures. None of the 9862 dissected 

A. gambiae was found to be infected. 

Infections among infants are so few as to be exceptional, but the parasite 

rate among older children, although greatly decreased, still shows figures between 

10 and 20 per cent. A proportion of these infections seems to have been acquired 

outside the area of the scheme. In spite of the fact that the transmission of 

malaria has not been interrupted, there is evidence of a declining infant mortality 

and an increased fertility. 

Southern Rhodesia 

Since 1949, extensive malaria control has been practised by the Government, 

using BIC, with such good resúlts that in 1955 total spraying was withdrawn in 
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large areas and replaced by surveillance and barrier spraying. As a result of some 

breakdowns in control in the protected area in 1956, the Government asked WHO in 

1957 to study the problem and advise on means to eradicate malaria. These studies 

are proceeding, and pilot surveillance operations, in a population of 400 000, will 

be undertaken in the southern part of the territory. 

Liberia 

A combined malaria and yaws campaign began in 1953, aided by WHO. In 1955 

the malaria and yaws control projects were separated. In 1956 -1957 mass chemotherapy 

was carried out in selected areas, with somewhat uncertain results. In the second 

half Of 1957 4 widespread resistance by A. gambiae to dieldrin а d ВС was recorded. 
In dznе 1958, the project was reorganized under a new international team. DDT 

spraying, in two cycles, has been substituted for dieldrin, and two zones, containing 

a population of 50 000, have been selected for chemotherapy. 

Nigeria (Sokoto) 

The control pilot project whiе began in 1954 in Western Sokoto has been 

expanded from 1956 into a rxiueh larger scheme, covering 10 360 km2 with a population 

of 535 000 in 1957. The main vectors in this hilo еndетiс area are A. gambiae 

and A. funestus. three types of insecticides were used, each over one zone of the 

area, viz. DDT, dieldrin, and BIC at 2 g, 0.5 g and 0.25 -0.4 g per m2 respectively. 

It was soon discovered that A. gambiae had developed a high resistance. to dieldrin 

and a cross resistance to BIC, but not toDDT. Later investigations in the field 

disclosed that a small proportion of A. gambiae in some unsprayed areas had a gene 

of resistance to dieldrin and BIC, and the rapid increase of resistance in the 

mosquito population exposed to selection pressure became clear. After the 

withdrawal of dieldrin and BIC, the amount of malaria transmission again began to 

decrease under the sole use of DDT spraying. In some villages in the centre of 

the pilot project, infants are now free from malarial infection; this augurs well 

for the future eradication of malaria in that part of Africa. 
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Senegal 

This project began in 1953 in an area around Thies, using DDT once yearly. 

It was expanded in 1955, 1956 and 1957, by which time it covered a population of 

nearly 500 000. It is proposed to carry out a series of chemotherapeutic trials 

in sprayed and non- sprayed areas. 

Upper Volta (Bobo -Dioulasso) 

In 1953, this project covered a population of 19 000, but by 195 the area was 

enlarged to comprise about 50 000 persons. The insecticides used at first were 

DDT and BIC; since 1955 DDT and dieldrin have been used. In the untreated zones, 

A. gambiae and A. funestus are the main vectors; in areas treated with DDT, A nili 

is regarded as the main exophilic vector, while the importance of A. gambiae as an 

exophilic and endophilic vector is less pronounced. A gambiae has shown in the 

DDT zone an increased rate of outdoor biting, but at the same time a decreased 

sporozoite rate; this may be due to the irritant effect of DDT. In the dieldrin 

zone, A gambiae has developed a high resistance to this insecticide and to BIC, 

but not to DDT. It has been proposed to maintain the DUT spraying in 1958 -1959 

with the addition of chemotherapeutic trials. 

Camerions (South) 

Beginning in 1953 in a small area around Yaoundé, this project has been 

enlarged by stages to cover 800 000 persons. In 1957 one half of the pilot project 

area was being covered by twice -- yearly spraying with DDT and the other half by 

dieldrin once yearly. In the densely forested area around Yаound6, where A.moucheti 

is the main vector together with 4. gambiae, it has become clear tt transmission 
can be interrupted by residual spraying alone; a system of surveillance is being 

started in this area in 1958.1959. In the extension areas, where dieldrin has 

been used, the results have been less satisfactory, particularly at the edges of the 

sprayed zone. A chemotherapeutic trial for 16 000 persons, using chloraquine 

once a month, is visualized for 1959. 



А12/P&I3/10 

page 243 

Ethiopia 

As a result of control projects begun with the aid of ICA in 1954, with the 

addition of WHO since 1956, operations have been conducted in three pilot areas up 

to 1958 to demonstrate the possibility of interruption of transmission by means of 

residual spraying, and to carry out pre - eradication surveys in unsprayed areas. 

The three pilot projects have proved that transmission can be interrupted at the 

higher altitudes, and it is intended to perform similar experiments in the plains, 

where, judging from experience in the Sudan, it is hoped that success will be 

attained. This will lead to the gradual setting up of an organization to eradicate 

malaria from the whole country. 

Sudan 

Extensive residual dieldrin spraying operations have been carried out with WHO 

assistance since 1957, with gradual expansion of the areas covered. The chief 

problem in stopping the transmission is that raised by nomadic migrations, to which 

special attention is being given. In a pilot study of a population of 75 000 

persons, where the annual spraying is done before the main transmission season, the 

villages are revisited at frequent intervals and supplementary spraying teams are 

employed to cover nomad camps, disturbed wall surfaces, and newly constructed 

buildings. In this way, it is hoped to achieve a complete and effective interruption 

of malaria transmission. Limited trials have also been made of mass chemotherapy 

by the weekly administration of chloroquine in labour camps under epidemic conditions. 

Sarawak 

This project, the object of which in 1952 was to study the malaria situation 

and to Carry out limited control demonstrations, has now expanded so much that it 

has almost reached the Stage of a country -wide eradication programme. DDT has 

replaced dieldrin in all areas except where A. sundaicus is the chief vector. In 

some areas, where several years spraying has brought transmission to a very low 

level, surveillance has begun and the withdrawal of spraying in the near future is 

envisaged. Mass blood surveys are being performed in all parts where previous 

limited surveys had resulted in the conclusion that the area was non -malarious or 
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doubtfully malarious. Where no malaria, rr very little malaria is found, 

surveillance is immediately instituted. Isolated foci are subjected to. residual 

spraying. It is believed that residual sprayin. will succeed in interrupting 

malaria transmission, but some drugs are also being used to accelerate the process. 

West New Guinea 

The Government has carried out its own operations with the object of eventual 

eradication of malaria; since 1955 UNICEF has provided a part of the insecticides 

used, while WHO provides technical advice. In 1957 a pilot project of mass treatment 

of 4600 persons with chloroquine was carried out; from 1955 onwards the whole 

population protected by residual sprayin6 is to receive chloroquine and pyrimethamine 

treatment. UNICEF is to supply the necessary drugs. 

The population to be protected by residual spraying operations during 1959 

will be 170 000, including the recently expanded area around Merauke, Geelvink Bay 

2 and the Sorong district. DDT only will be used at 2 g / m twice yearly. 



DATA ON PILOT PROJECTS 

No Region and 
project 

dear of 

commence- 

ment 

Total population 

under protection 

19`7 19�-` 

Residual spraying 

Insecticide Dоlе Freq.ÎDrug 

Chemotherapy 

.. 

Adult Freq. 

Progress Remarks 

m . dose 

g 

AFR 

1 Zanzibar -4 July 1957 0 280 00 Dieldrin 0.6 1 ;Chlcr.)0.6 Мattay 

ytwrly p r. )0.o5 for 6m. 

i20 000 

This includes the 

island of Pemba. 

Immigrant labour 
1 (approx. 20 000) 

receive antimalarial 

drugs on arrival and 

during stay. 

2 East Africa -1 

(Taveta -Pare) 
Jan. 195+ 50 500 ? - Dieldrin 0.-0.6 1cye]e 

ever 

8 

m•• .- 

Great 
decrease 

of trans - 

mission but 

failure of 

interruption 

Due to close down in 

1959. 

. 

3 •Rhodesia 1957 (1 200 000) (BНС) Objects: Assessment 

FRN -8 not WHO project present status 

(Entomol. & Epidem.) 
for aim eradication. 

1959 pilot sur- 

veillance operations. 

58/5' 

1+ Somaliland -) Jam. 195e 25 000 (100 OCO)Irregular 

ВНс, 

dieldrin 

DDT 

hior. 0.6 

Рyr. 0.05 
o nomads single 

ose, once a year 

1958/59: Study of 

endemic malaria. 

Methods of inter - 

ruption of trans- 

mission. Prevention 

of epidemics in nomads. 
Eventually; eradica- 
tion in co- ordination 
neighbouring countries. 



DATA ON PILOT PROJECTS (continued) 

N o. Region and 
project 

Year of 

еоmmепеe- 

ment 

Total population 

•under protection 

Residual spraying Chemotherapy Progress Remarks 

1957 1958 Insecticide Dose Freq. Drug Adult Freq. 
в m2 dose 

g 

AFR 

5 Liberia -16 April 1953 302 000 (WHO) In sprayed areas Dieldrin resistance 
167 000 (ICA Рyr. 0.0`• Monthly established 

etc.) From 1958: 2о 00о fог б т. 
469 000 DDT 2.0 2 per 

year 
Ch1or.+)0.6 а 

Руг. )0.05 

30 000 

Non- sprayed areas Special study 
Pyr. 0.05 Month13l 
20 000 for 18 m. 

1LTM) effect pyrim. 
and prim. '>n 

transmission Chlor. +)0. " 

Prim. )0.Olr 

20 000 

6 Ghana -1 1958 60 000 No residual spraying Ch1or. +)0.6 Monthly 
Pyr. )0.05 6 m. 

Mass chemotherapy 

project 
10 000 
Chlor. 0.6 Monthly 
10 000 6 m. 

Medic. 

salt 
Endemic goitre 

(combined 

From 1957: 

Ch1or. 

40 000 
Chlor. + 

iodine) 

7 Nigeria -2 1954 535 о00 500 о00 DDT 2.0 2 per Chlor. 600 mg Once Dieldrin + BIC 
(Sokoto) year Pyr. 25 mg every 

3000 6 m. 
people 

resistance dis- 

covered in 1955. 
Switch over to 
DDT in 1957. 



DATA ON PILOT PROJECTS (continued) 

No. Region and 
i project 

Year of 

comnence- 

ment 

Total population 
under protection 

Residual spraying Chеmot2јe1"apy Progress Remarks 

AFRO 

1957 1958 Insecticide Dose Freq. Drug Adult F q• 
m2 Grose 

Senegal Jan. 1953 492 000 ? DDT 2.29 1 
yearly 

In non - sprayed areas Mass chemotherapy 

1957/58 Chlor. 0.6 twice 

124 000 per year; 
?yr. 0.05 twice a 

118 000 m. 6 m. 

Pyr. 0.025 weekly Isle of Mar 
1 200 3m. 

In sprayed areas 

Pyr. 0.05 twice a 
118 000 m. 6 m. 

Pyr. 0.025 weekly 
50 000 3m. 

Upper Volta April 1953 50 000 у DDT 2.0 1 

Dieldrin 0.5 yearly 

Sprayed areas Failure 

to inter - 
rupt 

trans- 

mission 

in 4 

years 

In 1957 epidemio- 

logical studies. 

Dieldrin resistance 
established 

Pyr. 0.05 fort - 

5000 nightly 

3 m. 

10 Dahomey Mar. 1953 б04 000 Dieldrin 1.2 1 

уеаг7у 

Chlor.)0.6 monthly) 
+Pyr. )0.05 6 m. ) 

sprayed areas ) 

35 000 ) 

) 

Disap- 

pointing 

results 

nter- country 

programme.. Proposed 
!strengthening 

11 �Togo (French) April 1953308 000 'Dieldrin 1.2 1 

уеаг�у 

Ch1or.)0.6 monthly) of res- 
+Pyr.. )0.05 4 т. ) idual 
50 000 spraying 

јеntoтоlоgiсај 

esearch for 

re- eradication 

� Ñ 

rv 



DATA ON РILOT PROJECTS (continued) 

INI. Region and 

project 

�rtt 

12 јсапiегоопѕ 

(South) 

including 

Уaлunдé 
pilot zone 

13 1Cameroons 

(North) 

Year of 

commence - ;Total population Residual spraying 

ment 'under protection 

1 1957 1958 ,Insecticide Dose Freq. 
m2 

1953L954 819 300 
(of which 

119 300 

in Уаоnndé 
pilot zone) 

Mar. 1953 415 00о 

Chemotherapy Progress Remarks 

Drug Adult Freq. 
dose 

g. 

Dieldrin 0.6 1 yearly Chlor. 0.6 monthly 

600 000 or 6 m. 

DDT 2.0 twice in dieldrin area 

50 000 yearly 16 000 

DDT 2 g l yearly 

375 000 or 

twice 

yearly 

BIC 2 yearly 

20 000 

Dieldrin 0.б 1 yearly 

20 000 , 

Ch1or. +0.б once a 

Pyr. 0.05 month 

20 000 for 6 m. 

In pilot 

area in- 

terrup- 

tion of 

tranв- 

mission 
achieved 

by resid- 

ual 
spraying. 

1959 in pilot 

area. Spraying to 

be interrupted, 

surveillance to 

commence. Main . 

vectors 

A moucheti and 

A gambiae 

1959: 
chemotherapeutic 
trials and 

epidemiological 
study to 

commence 



DйTA ON PILOT PROJECTS (с' :ntinued) 

Year cf 

No. Region and commence 
project ment 

14 Ethiopis.-14 

`15 Sudan -6 

. SEAR 

16 Nepal-i 

(Rapti 

Valley) 

1956 

1957 

1955 

Total 
under 

1957 

population Residual 

protection 
1958 Insecticide 

54 о00 1г9 000 

г30 000 453 400 

(75 loo) 

37 000 

(33г 000: 

‚CA) 

DDT 

Dieldrin 
(small part 

Dieldrin 

DDT 

DDT 

ieldrin 

1СА) 

spraying Chemotherapy Progress Remarks 

Dose Freq. 
m2 

2.0 once 

a year 05 
of area) 

0.5 once 

a year 

2.0 once 

yearly 

1.0 twice 

yearly 

Drug Adult Freq. 
dose 

-t- 

Pilot project for 

eradication 

Plot project for 
eradication 
* 
In a study area 

with 75 000 
population perfect 

total coverage is 

arrived at by 

continuous visits 

and spraying of 

new structures, etc 

Pilot control 

project, conversion 
to eradication 

foreseen 



DATA ON PILOT PROJECTS (Continued) 

No. Region an. 

.ro,ject 

Year of 

commence - 
ment 

Total population 

under protection 

Residual spraying Chemotherapy Progress 

-� 

Remarks 

17 

18 

wPR 

1955 

1952 

197 1958 Insecticide Dose Freq. Drug Adult Freq. 

Transmis- 

sion not 

totally 

interrup- 

ted in 5 

years 

spraying 

Up to 1957: 

areas with 

S.R.20%+ 
sprayed 

From 1958: 
all 

Pilot control. 

Envisaged 

eradication 

During 1958 
only 60% of 

population 

under residual 

spraying 

received in 
fact drug 

treatment 

Full surveil - 

57 000 57 000 

( +)+5 000 

envisaged) 

128 000 260 000 

(Since 1958 

only in 

m2 dose 

g 

DDT 2.2 twice 

yearly 

(from 1958) 

Dieldrin 0.68 twice 

yearly 

(Dieldrin used only in 

A. sundaicus areas 

1958 

North 
Borneo -5 

Sarawak -5 

Chlor.)0.6 ) 4 times 

+Pyr. )0.05) yearly 
during spray- 

ing and two 

weeks later 

(57 000) 

Amodia- 0.4 Single 

quine dose at 

time of 

spray- 

ings 

DDT 2.0) twice 

Dieldrin 0.6) yearly 

dieldrin is used 
A. sundaicus areas) 

lance started 
in Serian 
district 

(10 000 pop.). 

Still under 
spraying malarious 

areas. 



DATA ON РILOT PROJECTS (continued) 

No. Region and 

project 

Year of 

commence- 

ment 

Total population 

under protection 

Residual spraying Chemotherapy Progress Remarks 

WPRO 

1955 

1957 1958 Insecticide Dose Freq. Dru: Adult Freq. 

Interrup- 

tion of 

transmis- 

sion after 

2 -1/2 yrs' 

spraying 

not satis- 

factory 

Pilot control 

Eventual 

eradication 

envisaged 

120 000 120 000 

dose 

g 

DDT 2.0 twice 

yearly 

Dieldrin 0.75 once 

and 
twice 

yearly 

until 
1959 
when 

DDT 

only 

1957 Pilot operation: 

Сhler. 0.3 weekly 

8 weeks 

4600 

pop. 

,t9 West New 
Guinea -2 

Addendum: Plan of 

operation 1958: 

Chier. 0.6) Twice a 

+Pyr. 0.05) year 

+120 000 (all 
population under 
residual spraying) 
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IV. SPECIAL RESEARCH ?RO.?ECTS 

The Organization has for several years past stimulated and sponsored several 

research projects and co- operated with a largе number of institutes. This activity 

during the past three years can be reported as follows: 

Table A shows the actual grants given to 13 specific research projects. 

Table B includes a list of institutes or other research organizations with which 

the Organization is in close liaison and co- operation. 

New research projects are presented in Table C. 

Future research activities can only be forecast on a global basis, because the 

subjects cannot be foreseen until they appear as results of the development of 

activities. 

A. Grants for Research Projects during the Period 1956 -1958 

Recipient 
of _rant 

Date of 
si.natur 

Amount Description of project 

2. 

3. 

Lister 
Institute of 
Preventive 
Medicine, 
London 

National 
Institute of 
Health, 
US P13 
USA 

Federal 
Malaria 
Service, 
Lagos, 
Nigeria 

9.12.1955 

12.11.1956 
29.11.1957 

29.6.1956 

5.9.1956 

1 500 

+ 3 500 in 511. 

3 811 
85а 

20 000 

2 8оо 

Serological identification of 

blood -meals of mosquitos 
submitted by the national and 
international research workers. 
During the periфd 1955 -57, about 
20 000 tests were carried out. 

Investigations of the efficacy 
of chloroquine and pyrimethamine 
as suppressants of malaria when 
administered in common salt. 

(1) Establishing of an 
Insecticide Resistance Reference 
Laboratory. 
(2) Investigation on the 
development of insecticide 
resistance under selection 
pressure. 
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No. 

7 

10 

Recipient 
of grant 

London School of 
Hygiene and 
Tropical Medicine 
(Entomology Dept. 

Colonial 
Pesticides 
Laboratory, London 

Institцte of 
Microbiology, 
Parasitology & 
Entomology 
"J. Cantacuzino ", 
Bucarest 

Istituto di 
Malariologia 
E. Marchiafava, 
Rome, Italy 

Bernhard Nocht 
Inst. für 

Sehiffs- und 
Tropenkrankhei ten, 
Hamburg, Germany 

Liberian Institute 
of Tropical 
Medicine 
Harbel, Liberia 

Istituto Lazzaro 
Spallanzani, 
Centro di 
Genetica, 
Pavia, Italy 

Date of 
signature 

28.12.1956 

9.1.1957 

20.9ь195( 

5.9.1957 

19.11.1957 

18.11.1957 

21.3.1958 

Amount 

1 000 

Description of project 

Help to investigations of test 
methods for assessment of 
susceptibility of mosquitos. 

1 400 Chemical examination of 
insecticide deposits from 
samples collected in the field. 

2 000 Study of sporontocidal action 
of pyrimethamine and 
primaquine in malaria due to 
P. falciparum and P. vivax. 

2 000 Study of sporontocidal action 
of primaquine in 
P. falciparum and р vivaz. 

3 000 (1) Experimental study of 
resistance to DDT of 
A. atroparvus. 

(2) Experimental study of 
resistance to dieldrin of 
A. stephensi. 
(3) Variation in susceptibility 
to insecticides due to seasonal 
or physiological factors. 

2 500 Effect of pyrimethamine on 
sporogony and schizogony of 
P. falciparum. 

2 800 (1) Study of phytogenetic 
relationship between palearctic 
and neoarctic representatives 
of maculipennis. 
(2) Cytogenetic study of 
resistant anophelines such as 

A. sundaicus and A. stephensi. 
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No. 
Recipient 

• of gant 
Date of 
signature 

Amount Description of project 

11 Istituto 
Superiore di 
Sanitá, Rome, 
Italy 

15.4.1958 2 000 Investigation of 2000 DDT or dieldrin 
deposit samples from WHO assisted malaria 
control projeets in West Africa. 

12 Istituto 
Superiore di 

1.7.1958 2 800 (1) Study of dynamics of induced DDT 
resistance in A. atroparvus. 

Sanità, Rome, 

Italy 
(2) Study on the presence of DDT 
dehydrochlorinase. 
(3) Investigation of vectorial capacity 
of A. atroparvus. 

13 Teheran 
University, 
Malaria Inst. 

12.7.1958 2 500 (1) Research on resistance to, 

insecticides of A. stephensi. 
(2) Co- operation with the WHO Dieldrin 

Teheran, Iran Assessment Team in Iran 

B. Other Research Activities i.neludin: Grants to Individual Workers 

1. A. gambiae investigation team in West Africa 

The study of A. gambiae is being carried out by a special WHO research and 

advisory team composed of an entomologist team leader and three specially trained 

technicians. The team was first established in Bukavu (Belgian Congo) and transferrer' 

in November 1957 to Accra (Ghana). Although some difficulties interfered with the 

work pf this team several problems were investigated. The polymorphism of 

chromosomes of resistant strains of A. gambiae was confirmed. 

2. Stud of the biochemical mechanisms in susce.tible and resistant malaria vectors 

(1958) 

This study was carried out in the field by a short -term consultant, a staff 

member of the Communicable Disease Center, Savannah (Georgia, United States of 

America), seconded by the United States Public Health Service to WHO. A considerable 

amount of work was .done in Greece, Turkey and Italy; the results are as follows: 
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(1) A.sacharovi in Skala (Greece) was found to show a moderate resistance 

to DDT; the metabolite presumed to be DDE was extracted in quantities greater 

than would be expected from dosages producing high mortalities. 

(2) A. sacharovi in Adana (Turkey) was shown to be highly resistant to DDT 

and an efficient dehydrochlorinating enzyme system protects this species from 

the lethal action of the toxicant. 

(3) Field collected adults of A. stroparvus, A. maculipennis typicus, 

A. labranchiae, A. superpictus and A. claviger from various parts of Italy 

proved to be of normal susceptibility compared to a laboratory strain of 

A. аtro]аrvus. 

Three DDT selected strains. of A. atroparvus in the laboratory showed 

the highest resistance when the selection acted on adult males and females 

and lowest resistance when selection operated on larvae only. Conversion 

of DDT to DDE by all these species was very low. 

З. Study of population genetics of resistant strains of mosquitos (1957 -1958) 

This study is being carried out by a short -term consultant to the Malaria 

Institute of India. The purpose of this study is.to assess the level of selection 

pressure of an insecticide which should be applied under natural conditions so that 

the development of a resistant strain may be postponed as long as possible, provided 

that the mortality rate of the vector is sufficient for interruption of transmission 

of malaria. This work is now being pursued. The first progress report indicates 

a satisfactory commencement of these studies. 

4. Investigation on negatively correlated compounds in resistant insects 

This work has been carried out at the Istituto Superiore di Sanitá in Rome 

under a grant from WHO. The grant, amounted to $ 5000 for 195$. This work was 

carried out using the following substances (a) inorganic bromides, (b) bromo -acetic 

acid and a kyl and aryl bromoacetates, (c) cetyl -bromoacetate. This work was done 

on houseflies and on mosquitos (A. atroparvus). The results obtained showed that 

of the alkyl esters of bromoacetic acid and chloroacetic.acid the lauryl esters 

were the most insecticidal to resistant and susceptible.strairis of flies. 
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Cetyl cyanide is another agent (cetyl- bromoacetate being the first) to which 

insecticide resistance is negatively correlated. Preliminary work on the lipoid 

content of susceptible and DDT- resistant A. atroparvus indicate that the resistant 

strain has higher values. Additional work on chromosome arrangements of resistant 

and susceptible strains of A. atroparvus showed that after 28 generations of larval 

selection when the LC50 of larvae and adults was increased threefold the strain 

contained 74 per cent. inversion heterozygotes (21 per cent, in the normal strains); 

on the other hand, the percentage of inversion homozygotes was 5 per cent. in both 

the selected and normal strain. 

5. Investigation on toxicity of dieldrin to spraymen 

This work was carried out by a short -term consultant on secondment from the 

Communicable Disease Center, Savannah (United States of America) during the period 

May- August 1958. This investigation assessed the dangers of exposure to dieldrin 

in field workers in some areas and recommended a series of practical protective 

measures in the field. 

6. Field study on the ecology of A. albimanus in Panama 

This project was carried out with the collaboration of the Gorgas Laboratpry. 

The investigation confirmed the presence of protective behaviour in A. albimanus 

as a result of the use of residual insecticides. 

7. Visual aids in health education 

A special "flannelgraph" to be used for public health education in the African 

Region and dealing exclusively with malaria was designed jointly with the United 

Kingdom Central Council for Health Education. Fifty sets of this "visual aid" 

appliance were produced and distributed to the African Region for assessment of its 

value in rural areas. The response to it seems to be very encouraging. 

8. Insecticide Testing Team 

In view of the urgent need to investigate in the field the value of some new 

nd prc.,mising organo- phosphorus insecticides that might become necessary for residual 

spraying in areas where the vectors showed a combined resistance to DDT and dieldrin, 
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a special Insecticide Testing Team was organized. Discussions are proceeding with 

the Government of Greece and it is anticipated that this field research team will 

begin its work in Skala (Laconia) in April 1959. 

9. Course in advanced entomological techniques 

During the past ten years the Soviet entomologists have developed several 

methods for assessing with accuracy the physiological age of female anopheline 

vectors of malaria. These methods are little known outside the Soviet Union where 

they were used with much success in the malaria eradication programme. 

In order to acquaint a wider circle of experienced entomologists with the 

Soviet methods, WНO organized at the London School of Hygiene And Tropical Medicine 

a course in advanced entomological techniques, the main part of which will be devoted 

to the study of goviet methods. This part of the course will be directed by a 

prominent Soviet entomologist, a staff member of the Institute of Malaria, Medical 

Parasitology and Helminthology of the Ministry of Health, USSR. 

The co- operation extended to WHO by the Ministry of Health, USSR, and the 

London School of Hygiene and Tropical Medicine was most gratifying. Fifteen 

experienced entomologists selected by the Regional Offices of WHO will take part in 

this course which is taking place in London in April 1959. 

C. New Research Projects Proposed for 1959 -1960 

Research project Description 

Research and development of insecticide Development of improved equipment -for the 
application equipment application of insecticides 

Research and development of protective 
equipment against toxic insecticides 

Field trials of the Pinotti method 

Development of improved protective 
equipment and preventive measures for 
spraymen working under tropical field 
conditions 

The addition of any antimalarial drug to 

common salt offers a possibility of malaria 
eradication in areas where the application 
o residual insecticides is incapable of 

completely interrupting transmission 
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Studies on malaria chemotherapy 1. Study of the minimal, suppressive--dose_ 
of chloroquine 

2. Study on the repository formulation of 
drugs to produce long - lasting effect 

3. Studies on the gametocytocidal effect 
of primaquine on P. falciparum and P. vivax 

Studies on the ecology of A._gambiae Studies on the general biology and behaviour 
of A. gambiae in Africa will be pursued with 
a- special emphasis on the investigation of 
the relationship between the vectorial 
capacity of the mosquito and its resistance 
to insecticide (dieldrin) 

Study of the sporontocidal effect of Investigation of the action of primaquine 
primaquine on the development of the malaria parasites 

in the mosquito after the administration of 
the drug to African gametocyte carriers 

Experimental study of surveillance Epidemiological and logistic investigation 
of the value :;f different types of 
surveillance methods in areas of 

disappearing malaria in India and Ceylon 

In addition to these subjects the following have been proposed for future studies: 

1. Research on general epidemiology of malaria in areas where the disease 

has not been eradicated. 

2. Research on dynamics of disappearing malaria in eradication campaigns. 

3. Research on the development of antimalarial drugs with a long 

sporontocidal and shizontocidal action. 

4. Field testing of new antimalarial drugs. 

5. Research on the biochemistry and genetics of resistance of anophelines 

to insecticides. 

6. Research on the development of new insecticides with a high toxicity to 

mosquitos, low toxicity to man and long residual action. Research on 

compounds negatively correlated with present insecticides against which 

resistance has developed. 
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V. PRESENT STATUS OF INSECTICIDE RESISTANCE IN MALARIA VECTORS 

The introduction of DDT and related insecticides for the control of malaria 

was not followed by the rapid development of resistance which had been observed 

in other insects such as the domestic fly. For several years DDT was used without 

any noticeable decrease in its effectiveness against anapheline mosquitos. It 

was only in 1951 that the first observation on the development of DDT resistance 

in A. sacharovi was made in Greece. Since then resistance has been found in an 

increasing number of malaria vectors in various parts of the world. Resistance 

to insecticides has been defined1 as "the development of an ability in a strain 

of insects to tolerate doses of toxicants which would prove lethal to the majority 

of individuals in a normal population of the same species ", A species which has 

developed resistance has always had a certain number of individuals capable of 

withstanding doses of insecticide normally lethal to the species, but the number 

of these individuals was so small before the use of the insecticide that the 

existence of a factor for resistance was in most cases unsuspected. It is only 

through the selective effect produced by the repeated use of insecticides that 

the susceptible individuals are eliminated and that the resistant ones progressively 

occupy their place. When this happens the insecticide fails to produce in the 

field the control it effected before, and insecticide resistance is suspected. 

Control failure is usually the first indication of the development of resistance 

in anopheline mosquitos, but definite proof can only be provided by a reliable 

testing method. 

The World Health Organization has been promoting the establishment of a 

standard method for the assessment of susceptibility or resistance in mosquitos, 

and also has been co- ordinating the investigations leading to the establishment 

of standard methods for assessing the susceptibility of larvae and adult mosquitos. 

A simple test kit ( "Busvine and Nash" kit) was recommended by WHO in 1954. In 

1957 a new test kit known as the WHO adult resistance testing kit was developed 

and has now superseded the Busvine and Nash test kit. Both have been supplied 

freely by WHO to malaria workers all over the world. Two hundred and one Busvine 

1 Expert Committee on Insecticides, Seventh Report, Wld 11th Org. techn.Rep. Ser 
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and Nash test kits and 195 WHO adult test kits have been distributed. For the 

assessment of the susceptibility of larvae special test kits were developed and 

50 have been distributed. 

Information obtained with these two methods and received by WHO Headquarters 

indicated that insecticide resistance can be considered as proved in the species 

and in the countries given below. The adjoining map shows graphically the 

distribution of insecticide resistance in malaria vectors. 

Resistant vector 
species 

Insecticide to which 
they are resistant 

Country in which 
resistance was detected 

* 
A. albimanus Dieldrin and DDT El Salvador 

Guatemala ** 
British Honduras 
Nicaragua 

* 
A, aquasalis Dieldrin 

* 
Trinidad 

A. gambiae Dieldrin French West Africa 
Liberia 
Nigeria 

* 
pseudo рun.ctipennis Dieldrin Mexico 

* 
A. quadrimaculatus Dieldrin United States of America 

* 
A. sacharovi Dieldrin and DDT Greece 

DDT Turkey 
* 

A. sergenti Dieldrin Jordan 

A. stephensi DDT Iran 
Iraq 
Ind .a 

Saudi Arabia 
* 

A. subpictus subpictus Dieldrin Indonesia 

A. sundaicus DDT Burma 
Indonesia 

:Dieldrin resistance characteristically extends 
chlordane and other cyclodiene derivatives. 

� 
In Guatemala and Erítish нonduras t4esistanюe is 

to BIC, and to aldrin,- 

to dieldrin but not to DDT. 
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In addition to these proved cases of resistance, mention should be made of 

a preliminary report indicating the development of dieldrin resistance in 

A. subpiptus malayiensis, A. vague and A. barbirostris in Eastern Java. The 

number of species involved is therefore ten, or, considering the last -mentioned 

ones, thirteen. This will indicate to what extent insecticide resistance is 

today a definite reality in the field of malaria work. 

But the problem of insecticide resistance in malaria vectors can only be 

viewed in its proper perspective if the human population affected by the develop -` 

ment of resistance is considered. The total population living in malarious areas 

where resistant anophelines have been fount', is approximately 25 million people. 

When this is compared with the total population of 515 million living in malarious 

areas and protected by residual insecticides, it will be realized that at present 

the population "at risk" in areas of resistance is only about 5 per cent. of the 

population protected. Furthermore, there are at present only two areas where, 

on account of resistance in a vector to both DDT and dieldrin, the malariologist 

might seem to be left without any weapon against the adult mosquito: Greece 

(A. sacharovi) and Central America (A. albinanus)' Even in such exceptional 

cases DDT may be used to secure a measure of control, since by its irritant effect 

it can drive mosquitos out-of-doors where they are more vulnerable to climatic and 

other hazards. Foreseeing that new instances of this dual resistance may develop, 

WHO has recently initiated intensive research to find new insecticides suitable 

for use against adult mosquitos, and there are already indications that such a 

weapon may be found among the organe- phosphorus compounds 
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VI. GLOBAL MALARIA ERADICATION: APFRAISAL QF TOTAL COST 

Need for financial support 

In the malaria eradication programme where success requires zero transmission' 

and the elimination of thé reservoirs of infection the required financial resources 

must be provided in full; anything less means failure. . 

From the financial viewpoint there are two critical phases, the phase of 

attack when active measures are taken, such as total coverage spraying of mase 

drug administration, or a combination of both, and the phase of Consolidation 

during which the main activity is surveillance. During the attack phase very 

considerable effort is required on the part of governments and assisting organiza- 

tions, in order to achieve the interruption of transmission; no less a critical 

though less dramatic phase, however, is the period of surveillance when malaria 

ceases to be an obvious public health problem. Determined and persistent effort 

is required to find and stamp out all the residual foci of the disease. 

Efforts have been and are being made to obtain information from governments 

which would make it possible to arrive at a judgement of the financial requirements 

from different sources (national, bi- lateral and inter -governmental) to achieve .. 

the goal of malaria eradication. While the Director -General has in this document 

made an attempt to provide a tentative appraisal of the total cost of the programme, 

it should' be clearly recognized that the information in Tables 1 -7, which give an 

estimate of total costs, is based on projections of information necessarily 

incomplete and insufficient. 

Assumptions made in arriving at the estimates shown in Tables 2 -7 

The total requirements shown in Tables 2 -7 have been based on the latest 

figures available of population at risk in malarious areas (column )) - in the 

majority of cases 1956 and 1957 statistics. The natural increase (births less 

deaths) has been calculated throughout the anticipated length of the projects at 

the following percentages (based on information taken from the 1958 United Nations 

Demographic Yearbook). 



Americas 

Eastern Mediterranean countries, 
North Africa and Turkey 

Elsewhere 

2.5$ р.а. 

2.5$ р.а. 

1.8$ р . а . 
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Note: No account has been taken of emigration from non -malarious 
areas to malarious areas where malaria is disappearing. 
It is not possible at present to determine this percentage 
of immigration. 

The total length of the project (соlumn 4) in the majority of cases is eight 

years (one year preparatory, four years of spraying - attack phase, followed by 

three years of surveillance). The length of each project quoted in column 4 shows 

the number of years still to run as from 1 January 1959. 

The majority of the starting dates of the projects not yet in operation (and 

these can be identified as having a length of eight years) have not yet been 

determined. Some starting dates after 1 January 1959 have, however, been given 

on the basis of information available and these are quoted in column 5. 

Projects shown to have less than eight years to run are those where operations 

are already in progress. In other projects, for example in Indonesia (11 years), 

the programme is a staggered one for which a comprehensive plan has been prepared. 

It is anticipated that such staggering may be necessary elsewhere but plans have 

not yet been determined. 

The basis of estimation during the attack phase (соlumn 12) has been calculated 

in USA dollars per capita per annum. In the majority of cases (except Africa) the 

estimates are based on the latest costings available in the various regions. In 

Africa an average of +0 cents per capita has been taken, based on the information 

now available. 

The calculated cost of an eradication programme over the eight -year period 

has been determined for the first year (the preparatory year) and for the three 

final years of surveillance at 75 per cent. of the cost during the attack phase. 

In the Americas the three years of surveillance has been calculated at 40 per 

cent, of the cost of the attack phase because of more extensive use in this region 

of "passive surveillance ". 
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Analysis of the cost appraisals 

Tables 1 bis and 8 show the estimated costs to WHO, throughout the programme, 

of pilot and special research projects, other programme activities and headquarters 

operating and administrative costs. These are self -explanatory, and have been 

based on experience to date. 

An analysis of the appraisal of the total cost of malaria eradication (Tame 1), 

which is primarily a summary of the information that appears in Tables 2 -7, reveals 

that the following factors cake the totals shown in that table hypothetical. 

(a) the lack of any information on present budget allocations from some 

governments which have undertaken malaria eradication programmes; 

(b) the lack of information as to the budget allocations that will be 

made by governments which have indicated their intentions to attempt 

malaria eradication but which are not, for teсhniсal or other reasons, 

yet ready to enter into an active programme to this end; 

(c) the lack of knowledge as to the budget allocations that would be 

made by governments which are not yet committed to eradicate malaria 

within their boundaries,. 

It should be emphasized that even where information on current budget 

allocations for malaria eradication has been received from governments, the 

figures are only projections of those allocations, and no attempt has been made 

to appraise what governments may decide to do by way of increased support in 

future years. Column 9 of Table 1, therefore, is incomplete in so far as the 

above factors affect the information therein. However, despite the lack of 

information as explained in (a), (b) and (c) above, the Director -General has 

felt it useful to make a tentative global appraisal of the possible financial 

requirements, and to continue to make every effort to complete and perfect that 

appraisal, which he will do at such time as the missing information can be obtained. 

The appraisals included in Column 10 of Table 1 have been based on the 

following assumptions: 
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(a) The support from the International Ca- operation .Administration 

through bilateral agreements has been taken at the anticipated dollar 

contribution for the year ending 30 June 1960, together with the 

counterpart contribution as known for the year ending 30 June 1959; 

the counterpart contribution for 1960 is not known. This participation 

has been calculated, in full knowledge of the fact that the ICA con- 

tribution is granted only on a yearly basis, on tL assumption that 

support from ICA will continue in those projects which have already 

been started with ICA assistance. 

(b) The UNICEF contribution has been projected an the same under - 

standing as for ICA, but only to the end of the attack phase, assuming 

that UNICEF would have already contributed to the equipment and transport, 

either for evaluation operations from the very beginning (as in the 

American projects) or for surveillance operations starting at least 

in the last year of the attack phase. 

(c) Similarly the budgets of WHO (Regular), WHO (МЕSA), РАHO (SМF) 

and WHO EP /TA have been projected throughout the length of the projects 

again on the assumption that those funds will contribute no less in 

the future than they have in the past towards eradication. Included 

in these estimates are also the costs of technical advisory services 

to country programmes expected to be required from WHO. 

Column 11 shows the difference between the total estimated cost of the 

operational programme for global malaria eradication (column 8) and the anticipated 

support (columns 9 and 10) based on the assumptions described above. In con - 

sidering the total amount shown in column 1l of Table 1 the following should be 

borne in. mind: 

(a) Africa: It will be recalled that eradication of malaria is not 

yet technically possible for the whole of the continent of Africa. Of 

36 countries and territories listed in Africa, some information has been 

received concerning malaria programme activities in only 10. No informa- 

tion is available concerning the remaining 26. However, the appraisal of 
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costs of eradication in Africa (Tables 1 and 2) has been based on a 

calculation of the estimated costs at US $ .40 per capita of the total 

population at risk. The amount of some $ 400 000 000 shown in column 11 

for Africa must, under the circumstances, be considered as highly con- 

jectural. 

(b) Americas: Information was provided for most countries, and 

territories in the Americas, excepting only Venezuela, the island of 

Dominica, and the Panama Canal Zone. It seems likely that, when the 

missing Information becomes available, the difference of some. 

$ 45 000 000 may be at least halved. 

(с) South -east Asia: Information has been received from all countries 

and territories in South -east Asia except Bhutan and the Maldive Islands. 

However, the appraisal costs for those areas amounts to only $ 275 000 

of the total difference shown in column 11, so lack of that information 

does not seriously affect the difference. 

(d) Europe: In Europe, information is not available from Albania, 

'.Portugal and the USSR. Of the countries for which some information is 

available, France (Algeria) has not yet undertaken eradication; Morocco 

is expected to start in 1960. These facts should be borne in mind when 

considering the amount shown in Column 11 for Europe. 

(e) Eastern Mediterranean: In Eastern Mediterranean, no information 

is available for the Aden Protectorate, Bahrein, Libya, Muscat and Onan, 

Qatar, the Trucial Coast and Tunisia. Also, information is included on 

the Governments budgets for the malaria control programmes of Pakistan, 

which has not as yet undertaken eradication, and of Ethiopia and Somalia, 

which are expected to undertake eradication only in 1960, and of Sudan, 

which is expected to undertake eradication only in 1961. The figures for 

these four countries, totalling some $ 122 000 000 are highly conjectural. 

(f) Western Pacific: In the Western Pacific, of 20 countries and 

territories, information is availeole on only 8. The difference in 

column 11 for the other 12 areas is $ 18 000 000. In addition, column 11 
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of Table 1 shows $ 240 000 000 for mainland China and $ 24 000 000 

for North Viet Nam for country programmes; $ 15 000 000 for technical 

advisory services from WHO is also shown in column 10 for those two 

countries. Therefore a total amount of $ 297 000 000 shown in the 

summary, column 11 of Table 1, is highly conjectural. 

From the above analysis it is apparent that, of the nearly $ 1 027 000 000 

shown in column 11, some $ 842 000 000 must be considered as highly conjectural. 

The remaining difference of $ 185 000 000 is, as suggested above, subject to 

revision at such times as additional information is received from governments. 

1 
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Currency United States Dollars 
Expressed in Thousands 

Country 
or 

territory 

Total 
Population 

(in thousands) 

Population 
in Areas still 
Malarious 

(in thousands) 

Operational 
Costs of 

Country Programmes 
from 1959 

Estimated Cost 
of Technical 

Advisory Services 
required frpm WHO 

Estimated Total 
Cost of whole 

programme 
from 1959 

Present Government 
Budgets (where 

known) projected 
through whole 

programme 

Anticipated support 
from WHO (all funds) 

UNICEF and ICA plus 
estimated cost WHO 
Technical Advisory 

Services Difference 

1 2 3 6 7 8 9 10 11 

HEADQUARTERS 

Operating Costs 4 681 4 681 4 681 
Administration Costs 1 349 1 349 1 349 

6030 6о3о 6030 

COUNTRY PROGRAMMES . 

Africa 149 342 132 572 413 926 8 612 422 538 10 845 11 787 399 906 
'Americas 177 800 85 968 190 200 14 201 204 401 105 702 53 765 44 934 
South -East Asia ` 549 792. 503 335- 344 133 7 586 351 719 166 325 121 315 64 079 
Europe 286 111 37 872 49 113 909 50 022 20 020 4 924 25 078 
Eastern Mediterranean 191 656 145 542 ' 259 411 3 912 263.323 60 239 19 915 183 169 

Western Pacific 188 716 - 42 557 87 522 7 280 ' 94 802 29 624 19 456 45 722 

Western Pacific (notes a & ь, 614 000 110 000 264 0oó 15 000 279 000 15 000 264 000 

Таьl е 7) . 

2 157 417 1 057 841 1 608 305 57 500 1 665 805 392 755 246 162 1 026 888 

PILOT AND SPECIAL RESEARCH 
PRaтЕсТ8, AND OTHER ACTIVITIES 19 302 19 302 19 302 

GRAND TOTAL 1 691 137 

RECAPITULATION OF GRAND TOTAL REQUIREMENTS 

Operational Coats - Country Programmes (Col. 6) 

WHO Technical Advisory Services to Country Programmes (Cpl. 7) 

Pilot and Special Research Projects and Other Activities (Col. 7) 

WHO Headquarters Operating and Administration Costs (Col. 7) 

(in US Dollars) 

1 6о8 3о5 lOO 

57 500 000 
19 3о2. ооо 
б 03о 000 

1 691 137 lOI 

* 
For detailed 
explanation of 
this column see 
page Part VI 
of narrative 
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T_ц3LE 1 BIS. GLOBAL МАLIA :ERADICATION 

Operating and Administration Costs - WHO Headquarters1 

Operating Costs US dollars 

Division of Malaria Eradication 

Contractual Technical Services and 

other Research 

Technical Publications 

Translation Services 

Supply Services 

Common staff costs 

Common Services 

2 475 700 

873 000 

30 000 

75 500 

257 7о0 

645 100 

324 000 

4 681 000 

Administration Costs 

боб 5о0 
Division of Administrative Management and 

Personnel 

Division of Budget and Finance 218 200 

Internal Audit 123 700 

Common staff costs 312 000 

Common Services 188 600 

1 349 000 

Total Headquarters 6 030 000 

1 The total budget requirements projected over the whole period of the 

programme for WHO headquarters operating and administration costs 
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Currency United States Dollars 

Expressed in thousands 

Country 

or territory 

Total 

population 
(in 

thousands) 

Population 
in areas 

still 

malarious 
(in 

thousands) 

Estimated 
duration of 
eradication 
programme 
(years) 

Starting 
date 

where 
known if 
after 
1.1.59 

Operational 
costs of 
country 

programmes 
from 1959 

Estimated cost 
of technical 

advisory 
services 
required 
from WHO 

Estimated 
total cost 
of whole 

programme 
from 1959 

Present Govern - 
ment budgets 
(where known) 

projected 
through whole 

programme 

Anticipated support 
from WHO (all funds) 
UNICEF and ICA plus 
estimated cost of 

WHO Technical 
Advisory Services 

Difference 
Basis of 
estimation 
for attack 
phase 
(cents) 

Remarks 

1 Notes 2 3 4 5 6 7 8 9 10 11 12 13 

AFRICA 

Angola, Cape Verde & . 

Mozambique 
Angola r 3 4 317 4 317 8 - 13 950 13 950 13 950 40 

Cape Verde 3 178 111 8 - 359 359 359 40 

Mozambique 3 6 105 6 105 8 1959 19 385 264 19 649 3 990 1 588 14 071 40 

Bechuanaland 3 327 200 8 1959 635 103 738 558 180 40 

Belgian Congo & 
Ruanda -Urundi 
Belgian Congo 3 12 811 12 811 8 - 41 409 41 409 41 409 40 

Ruanda -Urundi 1 4 517 4 000 8 - 12 697 12 697 12 697 40 

Cameroons (British) 3 1 534 1 534 8 - 4 956 4 956 4 956 40 

Camerions (French) 3 3 188 3 188 7 1959 9 941 9 941 9 941 40 

Comore Islands 3 171 171 8 - 553 553 553 40 

Federation of Rhodesia 
& Nyasaland . 

Northern Rhodesia 3 2 180 1 772 8 - 5 726 5 726 5 726 40 
Southern Rhodesia 3 2 480 2 100 5 - 2 310 69 2 379 675 824 880 40 

Nyasaland. 1 2 678 2 678 8 - 8 503 8 50) 266 8 237 40 . 

French Equatorial Africa 3 4 824 4 824 8 - 15 587 15 587 15 587 40 

French West Africa 3 16 370 16 370 8 - 52 895 52 895 455 51 440 40 
Gambia 3 285 285 8 - 921 92]. 921 40 

Ghana 1 4 763 4 763 8 - 15 124 15 124 980 14 144 40 

Guinea 3 2 520 2 520 8 - 8 143 8 143 8 143 40 
Kenya 1 6 252 6 000 8 - 19 051 19 051 19 051 40 
Liberia 3 1 250 1 250 8 - 4 039 4 039 1 050 2 989 40 

Madagascar 
. 3 4 905 4 905 8 1959 15 574 225 15 799 853 14 946 40 

Mauritius 1 588 588 4 - 1 002 34 1 036 958 47 31 40 
Nigeria 1 32 433 32 433 8 - 102 981 102 981 812 102 169 40 

Notes: 

1. 1957 from the 1958 United Nations Demographic Yearbook 5. 1954 census 
2. 1957 Second Meeting Antimalaria Co- ordination Board, Bangkok 6. 1949 Estimate 
3. 1956 from the 1957 United Nations Demographic Yearbook 7. 1957 from estimates by WHO (Malaria Eradication Division) 
4. 1956 Census 8. Excluding Byelorussia and Ukraine (Vice- Minister of Public Health, 21 October 1958) 

* Estimated by WHO 

** Jungle 
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TABLE 2. GLOBAL MALARIA ERADICATION 

Estimated Total Budget Rэguirements for Country Programmes (continued) 
Currency United States Dollars 

Expressed in thousands 

Country 
or territory 

Total 
population 

(in 

thousands) 

Population 
in areas 
still 

malarious 
(in 

thousands) 

Estimated 
durati�'n of 

eradication 
programme 
(years) 

Starting 
date 
where 

known if 
after 
1.1.59 

Operational 
costs of 

country 
programmes 
from 1959 

Estimated 
cost of 

technical 
advisory 
services 
required 
from WHO 

Estimated 
total cost 
of whole 

programme 
from 
1959 

Present Govern- 
ruent budgets 

(where known) 

projected 
through whole 

programme 

Anticipated support 
from WHO (all funds) 
UNICEF and ICA plus 

estimated cost of 
WHO Technical 

Advisory Services 

Difference 

Basis of 

estimation 
for attack 

phase 
(cents) 

Remarks 

1 Notes 2 3 4 5 6 7 8 9 10 11 12 13 

Portuguese Guinea 1 553 553 8 - 1 756 1 756 1 756 40 

Réuni.cn 1 310 233„ 2 - 196 196 196 40 

Somaliland Protectorate 3 640 640" 8 - 1 034 1 034 1 034 • 40 

Sao Tnmé and Principe 3 58 58 8 - 187 187 187 40 

Sierra Leone 1 2 100 2 100 8 - 6 668 6 668 6 663 40 

South West Africa 3 496 230 8 - 743 743 743 40 

Spanish Guinea 3 209 209 8 - 675 675 675 40 

Spanish North Africa 3 144 20 8 -- 32 32 32 

Swaziland 7 250 250 2 - 108 108 108 40 

Tanganyika 1 8 778 8 000 8 -- 25 402 25 402 25 402 40 

Togo (!autonomous . 

Republic of) 3 1 088 1 0', 8 1959 3 394 3 394 249 3 145 40 

Uganda З 5 593 5 000 8 1959 16 156 16 156 16 156 40 

Union of South Africa 1 14 167 98 6 5 -- 1 059 1 059 1 059 40 

Zanzibar and Pemba 3 280 280 6 - 775 775 410 265 40 

Estimated cost of 
technical advisory 
services not dis-. 
tributed by countries 
required from WHO 6 789 6 789 6 789 

Regional Office 
operating costs 1 128 1 128 1 128 

149 342 132 572 413 926 8 612 422 538 10 8 45 11 787 399 906 
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Currency United States Dillars 

Expr3sscd in Thousands 

Country or territory 

Total 
population 
(in 

thousands) 

Population 
in areas 
still 

malarious (in 

thousands) 

Estimated 
duration of 
eradication 
programme 
(years) 

Starting 
date where 
known if 
after 
1.1.1959 

Operational 

costs of 

country 
programmes 
from 1959 

Estimated 
cost of 

Technical 
Advisory 
Services 
required 
from WHO 

Estimated 
total cost 
of whole 
programme 
fro.om 1959 

Present 

Government 
budgets 
(where known) 

projected 
thrоugh whole 
programme 

Anticipated 

support from 
WHO (all funds) 
UNICEF and ICA 
plus estimated 
cost of W1 !1 
Technical Advi- 
sory Services 

Difference Basis of 
estimation. 
for attack 
phase 
(cents) 

Remarks 

1 Notes 2 3 4 5 6 7 8 9 10 11 12 13 

AMERICAS 

Argentina 19 858 1 226 k 2 335 46 2 381 1 513 123 745 Note: 
Bolivia 3 273 1 102 6 -1/2 6 373 364 6 737 2 925 3 812 Basis of 
Brazil 61 268 32 173 9 1959 50 680 555 51 235 27 000 17 048 7 187 estimation 
British Guinea 515 3ј+* 8 278 62 340 200 92 48 for each 
British Honduras 8. 82 5 16n 18 178 100 56 22 country is 
Colombia 13 227 9 787 7 31 024 289 31 313 19 194 5 014 7 105 based on 
Costa Rica 
Cuba 

1 035 

6 410 
k51 

344* 

5 -1/2 
8 

1 

1 

25^ 
726 

111 

117 

1 

1 86 3 

1 

800 117 926 
the amount 
quoted in 

Dominica 62 51 7 1959 147 147 147 the Plan 
Dominican Repu'»lic 2 698 2 417 6 -1/2 3 565 312 3 877 2 925 952 of 
Ecuador 3 890 1 955 6 3 628 238 3 856 2 702 1 065 99 Operations 
El Salvador 2 350 1 385 4 -1/2 2 018 171 2 18? 1 338 499 352 
.French Antilles & Guinea 279 235 5 7(`4 7(`4 500 10 194 

Guatemala 3 430 1 448 4 -l/2 = ,05 152 3 757 2 160 1 597 

Haiti 3 384 k 096 7 8 061 794 8 855 2 800 2 67) 3 382 
Honduras 1 770 1 282 6 3 670 172 3 8�2 2 250 1 592 
Jamaica 1 594 1 296 6 2 512 259 2 771 2 x^64 707 

Mexico 31 426 15 588 5 23 (83 230 2) 313 20 000 3 285 28 

Nicaragua 1 331 1 071 7 3 158 196 3 35i. 1 897 1 457 

Panama 960 910 6 2 895 170 3 065 2 570 495 
Panama Canal Zone 55 40 5 170 170 170 

Paraguay 1 638 700 6 1 981 177 2 158 1 170 868 120 

Peru 9 928 2 878 7 10 154 490 In 644 8 203 2 441 

Surinam 251 126 6 -1/2 977 211 1 188 828 2.1 69 

Trinidad and Tobago 765 713 6 1 611 68 1 679 1 298 332 49 

Windward Islands 185 94 4 144 65 2г9 1гY7 102 

Venezuela 6 134 4 479 5 24 291 24 291 24 291 

Estimated cost of Technical 
Advisory Services not 
Distributed by countries 
required by WHO. 18 18 

Regional Office operating costs 8 916 8 916 

177 800 85 963 190 200 14 2.�1 2'14 401 10' '02 53 765 4 4 934 



А12 /PBcВ/10 

page 276 

TABLE 4. GLOBAL MALARIA ERADIATION 

Estimated Total Dud:et Re.uircments for Country Pro:rammes 

Currency United States Dollars 
Expressed in thousands 

Country 
or territory 

Total 
population 

(in I 

thousands) 

Population I. 

in areas :duration 
still ',eradication 

malarious 
(in 

thousands) 

Estimated 
of 

programme 
(years) 

Starting !Operational Estimated .Estimated 

date where I costs of cost of total cost 

known if country technical 'of whole 
after jprogrammes advisory programme 
1.1.59 ; from 1959 services ; from 1959 

I required 
from WHO 

1 

I 

i 

! 

Present 

Government 
budgets 

(where known) 

projected 
through 
whole 

programme 

Anticipated I 

support from 1 

WHO(all funds){ 

UNICEF and ICA! 
plus estimated 
cost of WHO 1 

Technical 

Advisory 
Services 

, 

Difference 

Basis of 
estimation 
for attack 

phase 

(cents) 

Remarks 

1 Notes 2 3 4 5 6 7 8 9 10 11 12 13 

SOUTH -EAST ASIA 

Afghanistan 3 13 000 2 502 5 - 2 053 -'213 2 266 589 605 1 072 15 

Bhutan 3 ^ 630 100 8 - 162 162 j 
162 20 

2kurma 1 20 054 -12 652 10 - 12 230 '253 12 483 6 659 1 495 4 329 15 

Ceylon 1 9 165 5 994 4 - 3 826 3 826 3 490 336 15 

India 1 392 440 390 000 5 - 209 430 376 209 806 105 171 52 326 52 309 10 

Indonesia 3 84 000 75 000 11 1959 102 750 4 518 107 268 44 792 62 367 109 - Basis of estimation is 

amount quoted in Plan 

• .: 

{ 

of Operations. Extra 

funds may be requirod 
to cover natural 

increase. 

Maldive Islands 3 82 * 70 8 - 113 113 113 20 

Nepal 3 8 700 • 4 500 9 1959 5 030 9.7.1 6 001 538 3 267 2 196 - Basis of estimation is 

amount quoted in Plan 

. of Operations. Extra 

funds may he required 

to cover natural 

increase. 

Portuguese India 3 645 132 7 - 160 160 74 86 15 

Thailand 1 21 076 12 385 7 - 8 379 8 379 5 012 3 367 9 

Estimated cost of 
technical advisory 
services not distributed 
by countries required 
from WHO 164 164 ; 164 

Regional Office 
Operating Costs 1 091 1 091 ' 1 091 

549 792 503 335 34 4 133 7 586 ' 351 719 166 325 121 315 64 079 
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Currency United States Dollars 
Expressed in thousands 

Coùntry 
Cr territory 

Total 

.population 

(in 

thousands) 

Population 
in areas 

still 

malarious 
(in 

thousands) 

Estimated 
dúration of 
eradication 
programme 
(ye_ars). 

Starting • 

date where 
known if 

after 

1.1..59 

Operational 
costs of 

country 
programmes 
from 1959 

.ated 
cost of 

technical 
advisory 
services 
required 
from WHO 

Estimated 
total cost 

of whole 
programme 
from 1959 

Present 

Government 
budgets 

(where known) 
projected 
through 
whole 

programme 

Anticipated . 

support from 

WHO (all funds).) 

йi ICEF and ! CA 
plus estimated 
cost of WHO 
Technical 
Advisory 
Services 

• 

Difference 

Basis of 
etimatior. 
tor attack 

p'h<, e 

(cents) 

Remarks 

1 Notes 2 3 4 5 6 7 8 9 10 11 12 13 

EUROPE 

Albania 3 1 421 713 5 - 780 780 780 20 
Bulgaria 4 7 593 600 3 - 387 6 393 347 14 32. 20 
France (Algeria) 3 9 800 5 100 8 1960 13 937 13 937 3 309 10 628 25 
Greece 3 8 031 4 500* 4 - 4 878 140 5 C18 3 813 530 615 25 

Morocco 3 9 648 3 500 8 1959 7 112 158 7 270 1 083 1 710 4 477 25 
'Portugal 3 8 325 225 k - 1k6 20 166 -161; 2 15 
Romania 4 17 579 1 218 3 - 392 4 396 222 174 10 Rural Health Ser- 

vices of Romanian 
Government deal 
with activities 
other than 
malaria. Govern - 
ment support re- 
stricted to $222. 

Spain 1 29 431 1 750 3 - 831 15 84-6 250 488 108 15 
Turkey 3 24 797 14 000 5 - 16 058 51 16 109 7 686 891 7 532 20 

USSR 8 151 600 3 260 ** 2 - 682 682 682 
Yugoslavia 3 17 886 3 006 4 - 3 910 30 3 940 3 250 468 222 3C 

Estimated cost of 
technical advisory 
services not distributed 
by countries required 
from WHO 195 195 195 

Regional Office 

Operating Costs 290 290 290 

286 111 37 872 49 113 909 50 022 20 020 4 924 25 078 

** 
Note: Republics included are: Armenian SSR, Azerbayan SSR, Georgian SSR, Kazaka SSR, Kirghiz SSR, Moldavian SSR, Tajik SSR, Turkman. SSR, Uzbek SSR 



А12/P&B/10 
page 278 

TABLE 6. GLOBAL MALARIA ERADICATION 
Estimated Total Budget Requirements for Country Programmes Currency United States Dollars 

Expressed in thousands 

Country 
or territory 

Total 
population 

(in 

thousands) 

Population 
in areas 
still 

malarious 
(in 

thousands) 

Estimated 
duration of 
eradication 
programme 
(in years) 

Starting 
date 

where 
known if 
after 
1.1.59 

Operational 
costs of 
country 

programmes 
from 1959 

Estimated cost 
of technical 
advisory 
services 
required 
from WHO 

Estimated 
total cost 
of whole 

programme 
from 1959 

Present Govern - 
ment budgets 
(where known) 
projected 

through whole 
programme 

Anticipated support 
from WHO (all funds) 
UЛ]ICEF and ICA plus 
estimated cost of 
WHO Technical 

Advisory Services Difference 

Basis of 
estimation 
for attack 
phase 
(cents) Remarks 

1 Noteti 2 3 4 5 6 7 8 9 10 11 12 13 

EASTERN MEDITERRANEAN 

Aden Protectorate 3 660 660 8 - 1 127 1 127 1 127 20 
Bahrein 1 122+ 110 8 282 282 282 30 
Ethiopia 1 20 000 8 000 8 1960 18 688 182 18 870 2 824 3 422 12 624 30 
Iran 4 18 945 12 500 9 36 131 148. 36 279 22 800 2 736 10 743 42 
Iraq 1 6 538 3 800 6 9 313 331 9 644 7 000 480 2 164 37 
Israel 3 1 924 1 924 3 892 12 904 667 16 221 14 
Jordan 3 1 471 1 185 7 1959 2 406 92 2 498 843 826 829 25 
Lebanon 3 1 450 300 3 `332 52 • 384 300 65 19 33 
Libya 3 1 118 85 7 1959 187 102 289 289 • 27 ICA and 

UNICEF 
support not 

projected 
beyond 1960 

Muscat and Oman 3 550 550 8 - 1 409 1 409 1 409 30 
Pakistan 1 84 777 74 000 8 96 141 339 96 480 5 180 4 485 86 815 16 
Qatar 3 40 40 8 102 102 102 30 
Saudi Arabia 3 6 036 5 000 8 1959 16 660 16 660 6 316 10 344 40 
Somalia (Italian) 3 1 3оо 1 070 8 1960 3 565 73 3 638 618 531 2 489 40 
Sudan 3 10 263 10 263 8 1961 21 912 267 22 179 243 2 097 19 839 25 
Trucial Coast 3 80 30* 8 - 77 77 77 30 
Tunisia 1 3 800 2 616 8 1959 5 735 266 6 Oо1 1 335 4 666 27 
United Arab Rep. 

. 

Province of Egypt 1 24 020 18 315 7 1959 30 504 • 179 30 683 12 114 1 394 17 175 21 
Province of Syria 3 4 обо 1 594 6 3 291 227 3 518 1 194 597 1 727 30 Yemen 6 4 500 3 500 8 - 10 657 10 657 140 10 517 30 

Estimated cost of 
technical advisory 
services not dis- 
tributed by coun- 
tries required 
from '410 312 312 312 

Regional Office 
operating costs 1 33о 1 330 1 330 

191 656 145 542 259 411 3 912 263 323 60 239 19 915 183 169 
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r''urrencv in United States D llars 
Expressed in thousands 

Country 
or territory 

Notes 

Total 
population 

(in 

thousands) 

2 

Population 
in areas 
still 

malarious 
(in 

thousands) 

Estimated 
duration of 
eradication 

programme 
( ears) 

4 

Starting 
date 

where 
known if 
after 
?..1.50 

Operational 
costs of 
country 

programmes 
from 1959 

6 

Estimated cost' 
of technical 

advisory 
services 
required 
from WHO 

7 

(Present 

Estimated I 

total cost 
of whole 
programme 
from 1959 

8 

Govern- 
ment budgets 
(where known) 

projected 
through whole 

-.ro ramme 
9 

Anticipated support 
from WHO (all funds) 

UNICEF and ICA plus 
estimated cost of 
WHO Technical 

Advisory Services 
10 

Difference 

11 

Basis of 
estimation 
for attack 
phase 
(cents) 

12 

Remarks 

13 1 

WESTERN PACIFIC 

Australia 1 

Northern Territory 
and Queensland 9 643 50 4 45 45 45 20 

Brunei 3 66 28 3 37 37 37 40 
Cambodia 1 5 000 1 000 6 1 952 4 08 2 360 1 38о 980 30 
China (Republic of 1 4 9 863 1 518 2 592 592 208 380 4 18 
Hong Kong 1 2 583 2 583 3 817 817 817 10 
Japan 1 90 600 7 000 3 2 213 2 213 2 213 10 
Korea (Republic of) 1 21 800 6 000* 8 19 932 19 932 83 19 849 40 
Laos 2 3 000 1 529 10 3 640 3 640 3 640 30 
Macao 3 203 200 8 162 162 162 10 
Malaya 1 6 277 6 277 8 21 924 21 924 14 716 7 208 4 4 

Netherlands New Guinea 3 700 350 8 1 939 1 939 1 939 60 
New Hebrides 3 55 50 8 162 162 162 40 
North Borneo 3 383 335 5 825 825 664 161 4 5 
Papua and New Guinea 3 1 739 1 500 8 4 847 4 847 4 847 40 
Philippines 1 22 690 7 059 6 lO 846 10 846 5 979 4 584 283 36 
Portuguese Timor 3 478 400 8 1 292 i_ 292 1 292 40 
Ryuku Islands 3 807 807* 7 2 517 2 517 2 517 40 
Sarawak 1 626 626 4 1 203 178 1 381 539 628 214 60 
Solomon Islands 

b 
3 103 103 8 332 332 332 40 

Viet Nam (Republic of)- 2 12 100 5 142 7 12 245 184 12 429 6 055 6 374 30 

Estimated cost of tech- 
nical advisory services 
not distributed by 
countries required from 
WHO 5 1.32 5 132 5 132 

Regional Office 
operating costs 1 378 1 378 1 378 

188 716 42 557 87 522 7 280 94 802 29 624 19 456 
' 

45 722 

Notes: a Concerning Mainland China; the latest information, which might be out of date, shows that out of a population of 600 million, 100 million 
would represent an estimated cost of $ 240 million for eradication and $ 14 million for technical advisory services. 

Concerning Viet Nam (north); the latest information, which might be out of date, shows that out of a population of 14 million, 10 million 
would represent an estimated cost of' $ 24 million for eradication and $ 1 million for technical advisory services. 

live in malarious areas, which 

live in malarious areas, which 



ТА]ЭLE 8. PILOT АЛЛ SPECIAL RESEAncН PROD ТТS A .;D ОТHЕR ACTIVITIES 

Currency United States Dollars 

Expressed in Thousands 

Country or 
territory 

Estimated duration • 

of programme from 

1959 

Present Government 
budget projected 
through ,.hole period 
of programme 

Anticipated support 
from :i0 (Regular, 
''ESA and ТА) UuI OEF 
and I CA for ,-hole 

period of programme 

Total cost of 

whole programme 
from 1959 

Remarks 

1 2 3 4 5 6 

AFRICA 

British East 
Africa 2 229 83 312 

Cameroons 2 645 306 951 

French '°Test Africa 3 1 179 567 1 746 

Ghana 2 54 117 171 

Liberia 2 233 328 561 
Nigeria 3 487 467 954 
Somaliland 
Protectorate 2 24 6 92 

Togo 2 85 138 223 

Uganda 3 42 125 167 

Zanzibar 2 165 244 409 

Inter - Country 
Programmes 2 412 412 

3 143 2 855 5 998 

Aiv ERI CA 

Inter - Country 
Programmnes 2 to 8 5 017 5 017 

SOUТН -EAST ASIA 

Inter - Country 
Programmes 2 371 371 

EUROPE 

France (Algeria)- 2 70 70 

Inter - Country 
Programmes 3 43 43 

113 113 
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Т.^•_BLE 8. PILOT AND SP CIAL RESEARCH PROJE7ТS ANE 0т1 СТIVIТIES (continued) 
Currency United States dollars 

expressed in Thousands 

Country or .Estimated duration 
territory :of оrogramme from 

1959 

Present Governinent 
ъud��; e tprojected 
througn. .°rhоlе period 
of ro^-ra:зne 

Anticipated support 
from С-1IO (Regular, 

ïSA and ТА) UNI CEP 
aid 'CA -°or :rhole 

юeriod of prograiiime 

Total cost of 

whole programme 
from 1959 

Remarks 

1 2 3 4 5 

EAS.tлFRIй I i �ITúR.P,I�i?`тEг�P� 
Saudi Arabia 
Inter - Country Pro grarmne 

2 

3 
122 
19 

141 

122 
19 

141 

LSTERЛT P2 CIEI C 

;К..огеа 

Iа1ауа 

►Netherlands ITew Guinea 
!North Borneo 
jInter.-Country Progra�ime� 

`Sub -total (Pilot 

Projects) 

Research Programmes1 

Other ActivitIes 2 

Tota1 

1 

2 
2 
2 

238 

204 

45 
52 

57 
104 
100 

45 

29о 
57 

з о 

100 

442 358 800 

3 585 

35?5 

Ѕ 855 

1 000 

5 s62 

15 717 

12 440 

1 000 

5 862 

19 302. 

1 То maintain and further develop present programmes of essential research and to support future research .hich will be needed to 
solve ne;; problems likely to arise from time to time during the course of .rorld -wide eradication. 

2 These activities are: 

(a) Co- ordinations It is proosed to hold an inter -regional :galaría conference every year, in a different region during 10 years; 
(b) сti-тi'ti es concerning the development of technical policies: It is 7гооЅеd that a meeting of the Expert Committee on i.:ï.alaria 
be convened every two years, and one study group every year during a 10 -year period. 
(c) Training activities: These include training centres (suort for six in addition to those already supported in the Americas), 
seminars (two every year), and training of auxiliary personnel. 
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VII. EPITOME OF WHO ttb`ORT 

A programme as extensive, ambitious, and dynamic as that of malaria eradication, 

based on techniques that are well known, but whose application must be planned in 

detail and carried out with chronological precision, requires an executive admini- 

stration and a technical advisory support capable of responding to such a requirement. 

Although every project has but one objective, namely malaria eradication, its 

operation, on a national scale, necessitates not only a large and devoted personnel, 

but, as a consequence of the logical diversification of activities, the advice, in 

every case, of well -qualified experts. In the past it was possible for malariologists 

and entomologists to run a control or pilot project, in which the technical orientation 

was the fundamental outlook. Modern malaria eradication projects need above all 

people with administrative gifts, able to direct, co- ordinate, supervise and assess 

extensive operations, involving a large body of man -power, supplies, transportation, 

technical and administrative records. For an operation in which millions of houses 

must be sprayed regularly every year, and millions of people must be checked for 

epidemiological evaluation, it is easily understandable that the national services 

must be adequately staffed and the international advisory assistance thoroughly 

organized. 

Part II of the report gives the information by regions of this concentrated 

effort. Item 1.7 shows in a sketch map and a summary table the progress which has 

so far teen made. 

Until July 1957 all the malaria activities of the Organization were entrusted 

to a Malaria Section of the Division of Communicable Diseases in Headquarters, while 

the regional offices had, except in Europe, a regional malaria adviser; it was only 

in the Region of the Americas that the regional adviser was also the head of a malaria 

eradication office with a number of suitable co- workers. 

On 1 July 1957 a Director of Malaria Eradication was appointed in Headquarters, 

and on 1 December of the same year a Division of Malaria Eradication was established 

under his direction. A second post of regional malaria adviser together with posts 

of entomologist, and of sanitary engineer, were created for the regions of Africa, 
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Eastern Mediterranean, South -East !. is and Western Pacific. In the Eastern 

Mediterranean Region a third regional malaria adviser has now been appointed. In 

the European Region, a regional malaria adviser was appointed in 1958 and a second 

regional malaria adviser has recently been added. In the Region of the Americas 

an even greater development of staffing was found necessary. 

Technical Advisory Services 

The vastness of a global attack requires an organization of different levels, 

each one with its own peculiar functions. 

At the country level, the day -to -day operational assistance provided requires 

nine different categories of professional staff: (1) malariologists, for the 

preparation of plans, for the general technical aspects, and particularly for 

epidemiological operations; (2) sanitary engineers, for spraying operations and 

related activities, transportation and supplies; (3) entomologists, for allied 

operations, especially susceptibility tests; (4) parasitologists, for the organi- 

zation of laboratories responsible for parasitological verifications and related 

techniques; (5) statisticians, for all matters related, to statistical information, 

particularly case -reporting and registration; (6) consultants in administrative 

methods, for the organization of the central and peripheral administrative offices 

and for advising on the most efficient and expeditious administrative methods within 

the framework of legislation and standards in force in each country; (7) specialists 

in transport management and vehicle maintenance, for all matters related to the 

proper operation of the transport system; (8) health educators, for the specific 

phases of education and information on the eradication programme; and (9) sanitary 

inspectors, responsible for co- operating in the peripheral organization of spraying 

and evaluation operations, and for advising on techniques for supervision of these 

operations. The above personnel are also responsible for local training at the 

corresponding level and for the development and application of techniques for 

supervision and appraisal of the work, particularly of that still to be done. 

This scheme has reached its full development in the Americas and is being implemented 

in the other regions. 
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Particular mention should be made of the need for consultants in administrative 

methods. The most harmful influence on an eradication programme can be caused by 

wrong or inadequate administrative procedures. Many of the more malarious countries 

are still under -developed, and have under -developed administrations which cannot 

afford the necessary support to be given to a nation -wide and time -limited programme. 

Administrative assistance, therefore, is as essential as technical assistance. 

A number of experienced administrators have therefore been recruited and, after а 

period of specialized training, will shortly join the advisory staff at regional 

offices or will be assigned directly to country programmes. 

At the regional levels, as has been stated above, malaria eradication units 

hayo been established and are rapidly approaching full strength. These units are 

responsible for the planning of projects, the supervision of country advisory teams, 

the regional co- ordination, and all the operational arrangements needed for country 

and inter- country programmes. 

In the Region of the Americas, which is divided into zones, malaria eradication 

units have been established in some of the zones, with more or less similar duties. 

At Headquarters, the Division o#' Malaria Eradication is responsible for the 

co- ordination of the global Attack, for supplying (through its own staff or special 

consultants) the highly technical assistance needed by the regions, and for the 

promotion of technical standards, in addition to its other duties which are referred 

to below. 

Training 

Global malaria eradication calls for intensified and expanded activities in 

training workers to reach a high standard of operational efficiency. Three new 

:malaria training centres have been created in the Americas (Mexico, Jamaica and Sao 

Paulo, Brazil) in addition to the existing one in Venezuela. New training activities 

are in process of implementation in Cairo and Manila; facilities for training exist 

already in New Delhi and Teheran; the formation of four other centres is planned. 

Special courses for national and international senior officers have been held 

in Amsterdam, Basle, Guatemala, Port -au- Prince, London and Rome, followed by in-training 

Service in eradication campaigns in various countries of Latin America, in Iran, Iraq, 
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Tanganyika and Turkey. This has greatly assisted the Organization and the Pan 

American Sanitary Bureau in completing the staffing of the 392 posts of international 

professional personnel now budgeted for all over the world. Most of the courses, 

though intended for international personnel, have been attended also by fellows sent 

by governments from their own malaria eradication services. 

Pilot and Research Projects 

Information on these projects has been given in Parts III and IV. The status 

of vector resistance is quoted in Part V; these studies of paramount importance have 

been pursued with the collaboration of the Division of Environmental Sanitation and 

the Division of Communicable Diseases. 

Promotion of Inter -Regional Co- ordination 

Expert committees and study groups have been convened at various times. The 

sixth report of the Expert Committee on Malaria (Technical Report Series No. 123) 

has been considered as a "master guide" for malaria eradication programmes, and the 

seventh report (Technical Report Series No. 162) which brings up to date some new 

technical key points and provides an essential supplement to this "guide" has now 

been published. With the same object of co- ordination, seminars have been organized 

on health education (May 1957 in Lima, Peru, in collaboration with ICA), on laboratory 

techniques applicable to malaria eradication (July 1957 in -Cali, Colombia), and on 

suso 'tibility and resistance of vectors to insecticides (New Delhi, February 1958, 

and Panama, June 1958) . 

Obviously malaria eradication in a country involves protection of its borders; 

efforts must therefore be made to ensure that neighbouring countries will adopt 

eradication programmes in order not to endanger the success of eradication measures 

taken in countries adjacent to them. It is also important that the experience of 

any one country in the technical or administrative aspects of an eradication scheme 

should be made known to other countries. Since the historical resolution WI!8.30 

of the Eighth World Health Assembly, the following inter -country and inter -regional 

malaria conferences have been convened: 
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Second African Malaria Conference, Lagos, 1955 

Inter -Regional Malaria Conference for the Eastern Mediterranean 

and European Regions, Athens, 1956 

Technical Meeting on Malaria for Eastern and Southern Africa, 

Nairobi, 1956 

Anti -Malaria Co- ordination Conference on the Burma -Thailand Border, 

Chiengmai, August 1956 

Anti -Malaria Co- ordination Conference on Indo -Burma Border, 

Imphal, January 1957 

Malaria Conference for Eastern and South -Eastern Europe, 

Belgrade, 1957 

Malaria Symposium, Bangkok, 1957 

Malaria Technical Conference for the Eastern Mediterranean Region, 

Baghdad, 1957 

Technical Meeting on Malaria for West Africa, Brazzaville, 1957 

Malaria Conference for South -East Europe, Bucharest, 1958 

Malaria Conference for South -West Europe, Lisbon, 1958 

Second Indo -Burma Border Anti- Malaria Co- ordination Conference, 

Myitkyina, December 1958 

Third Asian Malaria Conference, New Delhi, March 1959 

Many technical meetings have also taken place in the Region of the Americas 

between the Directors of the National Malaria Eradication Services; three sessions 

of the Anti -Malaria Co- ordination Board for Viet Nam, Laos, Cambodia, Burma, Malaya 

and Thailand, as well as eight sessions of the Borneo Inter -Territorial Conference, 

have been devoted to the co- ordination of antimalaria work. 

Finally, mention should be made of the numerous and fruitful inter -agency staff 

meetings, held with the purpose of co- ordinating the efforts of bilateral and multi- 

lateral assistance in this gigantic project. If such financing is not adequate, some 

programmes already started must be interrupted; the funds already invested in them would 

be wasted and the whole scope of this ambitious project might collapse. Furthermore, 

the danger of the development of resistance to insecticides in the vector would increase 

the drawbacks of such interruptions, making harrder, longer and much more expensive the 

struggle against this scourge of mankind. 


