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TO:- Bire6tor, U. S; Operations-Mission'(listed below)'

I FROM: Depmuy Director fa5 Techniciat Servic~s, Internati nal
 

Cooperation Admiistration
 
SUBJECT: Transmittal of Malaria Manual for U.S. Technical
 

Cooperation Programs
 
I 

The attached subject Manual is hereby forwarded to all 

Operations Missions having public health projects, and is the official 

basic malaria technical policy documeit of ICL. In addition to policy 

guides, it also contains technical information to be used for malaria 

control 01 eradication projects supported with,0A& funds. One copy of 

the Manual is'to be retained by the Chief of the USOM Public Health 

Division or Health and Sanitation Field Party, andone copy is to be 
it 
x. furnished to each U.S. technician assigned to malaria projects. 

Malaria is recognzed as a health hazard in-many economically 

less developed countries of the world. Malaria projects in countries 

having malaria problems should receive high priority among all health 

projects. 

This Manual is the first in a series of technical manuals 

dealing with various phases of public health projects. It has been 

prepared in loose-leaf form thereby permitting the addition or substi

tution of pages or sections in the future. Any suggestions by US0M 

personnel for revision o this Manual will be welcomed and should be 

forwarded to PHD/Ik. 

William F. Russell
 
K Deputy Director for. Technical Services
 

Attachment.
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I. Intrbducrion
 

Malaria,is the.major infectioys disease and the leading cause 

of mortallty in many 6f the bconomicaIly underdeveloped countries 

of the world. Programs for controlling this disease have been among 

the most effective initiated and supported by U. S. Government funds 

in many of these countries. It has been estimated by the World Health 

Organization that more than 600,000,000 persons (excluding Communist 

countries) are living in malarious areas. Aggroximately 230,000,000 

of these now are 'being prcected, thereby leaving an estimated 

370,000,000 unprotectedagainst this: disease. 

During World War II., the U.. S.overnent was engaged in 

effective malaria control program in many areas 'ofthe-world. These 

programs:.were conducted principally by the U. S. Armed Forces, and in 

some areas the Public Health Service played am impcrtant role in these 

operations. 

After World War II, and following tue founding of the United 

Nations, malaria control activities were started under United Nations' 

auspices through such organizations as the United Nations' Relief 

and Rehabilitation Administration, World Health Organization (@O), 

and United Nations' International Children's Emergency Fund (now 

designated as United Nations Children's Fund-MICKE). The programs 

of these agencies were to some extent a follow-uo of the successful 

malaria control activities of the U. S. Armed Forces during World 

War II. DDT has proven to be an effective insecticide and it has 

been shown that wide-scale malaria ecntrol operations with residual 



I-I if 

2
 

DDT were entirely feasible. The Public Health .Service (PES), the 

Department of Agriculture and other Government'agencies have-helped 

develop residual house spraying with DDT and demonstrated the tre

k6 dous success of suchl progragdr co tro pu ses. O 

has been able to assist many .national programs around the world 

through international cooperation and demonstrate to officials of 

many countries the way to malaria-free, life through the use of DDT 

spraying.. 

Direct malaria controlAssistanee by' our Government to the 

Governments of Liberia, Philipine Islands, -and some 'of the South 

American countries began during World War II. In Latin' America, 

assistance was administered by the Institute of Inter-American 

Affairs., After the- advent of the Marshal Plan in 1948, Greece and 

Turkey'also received U. S. aid for malaria control. At the present 

time, 20 countries are receiving U. S.'bilateral assistanee through 

the International Cooperation.Administration (formerly Foreign 

Operations Administration - FOA) in malaria control programs.. These 

are in addition to the multilateral aid programs of WEO in which the 

U. S. participates as a member of that organization. 

The. U. S. Operations Missions (USOM's) of the-International 

Cooperation Administration (ICA)- in 13 countries' of Asia and Africa 

budgeted more than $8,500,oOO -for malaria control' activities during 

fiscal year 1955. The total number of -persons to be protected in 

these 13 countries during 1955 has been estimated to be nearly. 

180,000,000 persons. Attachment 3 lists each country having a U. S.

supported malaria control program. 

Member countries of the Pan American Sanitary Bureau (PASB) at 

the XIVth Pan American Sanitary Conference in Santiago, Chile, in 1954, 
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adopted a resolution recommending "the intensification and coordi

nation of antimalaria work, with a view to achieving the eradica

tion of this disease in the Western Hemisphere, and that the Member 

Governents should convert all control programs into eradication 

campaigns within the shortest possible time, so as to achieve eradi

cation before the appearance of anopheline resistance to insecti

cides ." The PASB, Regional Office for the Americas of the WHO, has 

established a "Coordination Office for the Malaria Eradication Pro

gramn of the Americas with headquarters in Mexico City, to coordi

nate the total continent-wide malaria eradication program. 

The Second Asian Malaria Control Conference in Bagnio, 

Philippines, 195k, recommended "that the ultimate goal of a natione

wide malaria control programme be the eradication of the disease." 

In countries such as Taiwan and Ceylon, eradication programs al

ready are well under way and eradication now is being considered in 

other countries of Asia. 

At the Eighth World Health Assembly which was held in Mexico 

City during May, 1955, the Assembly authorized WHO to spend an in

creased amount of funds to assist in various malaria eradication 

campaigns and requested governments to intensify plans of nation

wide malaria control in order to achieve malaria eradication. This 

resolution was introduced jointly by 28 member countries throughout 

the world. Attachment 2A is the resolution passed by this Assembly. 

Attachments 2B-6 were prepared for use at the Assembly as well as at 

pre-Assembly discussions. 

- In a conference held -on June 3, 1955' at the Division of Inter

national Health (INH), a number of experts discussed global malaria 



eradication (Attachment 1). Dr. Pauil F. Russell emphasized that we 

are now faced with the "golden moment" and should not miss the op

portunity to eradicate malaria where possible. The reasons given 

were (1)the availability of funds and (2)the susceptibility of' 

anophelines to chlorinated hydrocarbon insecticides. Funds never 

before available to some- economically underdeveloped countries are 

now allocated fr use in many of -these areas. Resistance to chlo

rinated hydrocarbon insecticides .is appearing but most anopheline 

vectors still-are susceptible to the residual insecticides. At 

least seven species/of anophelines have been- reported to have de

veloped a physiological resistance to. one 'or more of the chlorinated 

hydrocarbons. -Some species have a behavioristic resistance to one 

or more of these materials. It is to be expected that additional 

reports of resistance will be fortheoming in the future. For this 

reason, no unnecesssary delays should be tolerated; instead all 

control programs should-be intensified -if possible in order to 

eliminate malaria while the currently used residual insecticides
 

are yet effective.
 

2 Anopheles gambiae, A. maculipennis, A. quadrimaculatus, 
A. sacharovi, A! stephensi, A. sundaicus, A.- superpictus. 
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II. Malaria Policy 

A. Over-all Policy 

1. Priority statement as regards malaria projects: 

A joit statement (Attachment 10) prepared by the 

Public ealth Division (PED) of F0A, and PES and Child

rens's Bureau of the U. S. Department of Health, Edu

cation, and Welfare,. entitled "Priorities in Inter

national Technical Assistance pHalth Program", empha

sizes that a system of priorities -in health technical 

assistance to underdeveloped countries is essential. 

In determining the priority of any particular program, 

the following, factors (listed in Attachment 10) are to

(7 be considered: 

a. Technical and administrative feasibility. 

b. Early recognizable results., 

a. Results attainable relative to cost; 

d. Take-over ability by host country. 

e. Number of persons affected. 

In areas where malaria is a serious health problem, 

malaria control projects \iually will meet all of the 

above requirements remarkably well and thus can be 

given a high priority. With m6dern insecticides and 

drugs, not only are the projects technically and ad

ministratively feasible-but-te-results of control ac

tivities at low costs per capita are recognizable soon 

& after initiation. After satisfactory organization of 
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each program is accomplished, the host country should 

be able to take it over, contingent upon such factors 

as' the availability of trained personnel and necessary 

qommodities., Theber of persons affepted is large: 

millions of persons are protected against a disease 

which at one time had been thought to be uncontrollable 

on a mass scale. Therefore, 'inany country receiving 

ICA assistance where malaria is a serious health,pro

blem, the establishment or continuation of malaria pro

jects should receive careful consideration. 

2. 	 Technical Assistance. 

In most instances U. S. malaria specialists are as

signed to malaria projects of the cooperative health 

programs where U. S. supplied commodities or funds are 

used for supporting, control activities. The procure

ment of comodities for new-projects ordinarily will 

not be approved unless it can be determined that the 

project will be administered under competent technical 

direction. Thus U. S. technical cooperation can be used 

in developing a sound control or eradication program 

for which the host government personnel will be given 

full administrative and technical responsibility at 

such time as they are able to assume such responsibility. 

The U. S. specialists should have "counterpart" person

nel or "opposite members" assigned to, them by the host 

government. Ordinarily this will result in mutually 
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beneficial "symbosis". The U. S. entomologist, for 

example, can learn more quickly the local species bio

nomics and distribution while the host. government. 
111 1 1 il l 	 I 1j1 II 1 1, 1 1I. 

dounterpart ehtomol6gist will be giveh' information re

garding the latest control techniques. In the event 

that no host government counterpart personnel are avail

able, training of such persons should be initiated as 

soon as possible in order that the necessary skills are 

provided for a continued future program. The sending 

of "participants0 abroad is to be encouraged in this 

regard. Every effort should be. made, to assist the host 

government to build its competency and prestige, as 

rapidly as possible. 

3. 	 Commodity Procurement 

Specifications for the following items have been pre

pared for ICA by the Communicable Disease Center (CDC/ 

PnS) with the assistance of personnel from INE, USCM's, 

the Department of Agriculture, and other agencies or 

organizations: 

~ 	 DDT! .75%,, vettaNJ.0powdern(JAttachimt:L) . 

Dieldrin So, wettable powder (Attachment 12) 

Compression sprayers (Attachment 13) 

Whenever the above eamodities are to be procured with 

U. S,. funds, the appropriate ICA specification cur

rentlymimeffeeti4z, to, be se&dunlesa..atrongJUstifi i, 

c~~b.givep "for4olng, tbr~ilftwi MAy geti 
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regarding changes in or additions to these specifi

cations would welcomad- and should be forwarded to 

PHD/ICA. 
, I I! I I li i I * 

I Program PlnsReviewr. i 

The objective of U. S. aid for malaria programs is the 

developing or strengthening, of host. country malaria pro

grams thereby resulting in the control or eradication of 

malaria. Most of the current USCM malaria projects were 

started as impact projects designed to initiate the control 

of malaria. With the wide-scale success of such campaigns, 

many countries are considering a change from control to 

eradication operations.3/ The principle of eradication is 

sound and it is recommended that USCM's encourage a shift 

of emphasis from control to eradication where&er the latter 

appears to be attainable. (Ste Attachment 3,) 

p1 I BI 1 1 

The premature abandonment of malaria control as a U8C pro

ject in any particular country may result in increased 

malaria rated and a loss of previous control efforts. Such 

abandonment also may have adverve effects upon many other 

USCM projects if a resureaof slarIa were to occur. Also, 

such abandonment might result in an almost complete loss of 

both funds and efforts previously invested in this important 

public health program. Cnly.when the host government demon

strates its ability and villingness to assume full responsi

bility for the malaria program ot a sound scientific basis, 

For definitibns of control and eradication, see Attachment 3. 
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should consideration be given to shifting USCM emphasis from 

malaria to other high priority public health projects (At

tachment 10).: 

Although 'eradication program's initially cost more than 

the control programs, it is recognized that control opera

tions over an extended period of time will be more costly 

than concerted eradication programs. As control becomes 

well organized and effective, apathy of governments may 

sometimes prevent the necessary intensification of the pro

grams for the achievement of eradication. This means that 

funds will be diverted to other activities which may seem 

to be of high priority at that time thereby nullifying pa> 

of the previous control efforts. Every' effort should be 

made to obtain malaria eradication within areas delimited 

by natural barriers such as mountains, large bodies of water 

or nonmalarious areas. This will permit the establishment 

of economical surveillance programs in which government 

malaria surveillance teams are assigned to the task of dis

covering any primary cases of malaria. Wherever malaria 

cases are found, immediate elimination of incipient foci 

should be accomplished by the use of residual insecticides 

and drugs. 

C. Relationship to Malaria Assistance by Other Agencies, 

The principal agencies presently assisting national 

governments with malaria control or eradication programs are 

K
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ICA, WHO, and UNICEF. The ICA supported programs are granted 

aid in the form of technical assistance, commodities, and 

training of host government personnel necessary for wide-scale 

cqhrol activities. wHO is proidigmnn cowtrkes with 

technical assistance and training of host government personnel 

for malaria -programs. UNICEF provides governments with com

modities such as insecticides, sprayers, and vehicles for 

malaria control. 

The need for assistance from.all of these agencies is 

great and in a number of countries the above three, and 

sometimes other international organizations such as the 

Rockefeller Foundation!, are assisting malaria operations. 

Although ICA should retain its identity in each program in 

whicl4 it is active, these programs provide opportunity for 

cooperation byUSOM personnel. U. S. technicians and 

commodities are to be used to support directly malaria pro

grams of the host governments. The malaria projects should 

be considered as integral parts of host government nalaria 

programs, rather than be thought of. as "American Programs" 

or "WEO Programs" in a country. 

In countries where other agencies, in addition to ICA, 

are providing assistance to malaria activities, the following 

guidelines should be followed: 

1. U. S. malaria specialists must establish effective co

operation and close working relationships with the
 

corresponding technicians of the other agencies.
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2. 	 Joint planning, implementation, and evaluation of 

the programs by the host country, USOM, and other 

active agencies is necessary. The responsibilities 
II 

of each should be fully cooidinated&, clearly de-' .1 

fined, and agreed upon. Duplication of functions 

should be avoided, but all should work together to 

attain the common objectives of strengthening the 

host country program of malaria control or eradication. 

3. 	 A full exchange of information, including direct 

lines of communication between technicians of the 

various agencies concerned, is desirable. 

I. 	 The -assistance provided by U. S. technicians and the 

use of ICA supplied commodities should be identified 

as a part of the U. S . aid program to the host' 

country. 

5. 	 Close personal relationships should be established 

between U. S. staff members and those of WHO and 

other agencies. 

6. 	 All informational material released, including 

scientific publications, should be carefully pre

pared in order to present the entire situation with 

proper credit to all agencies or governments in

volved. 
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III. Operations 

A. 	 Surveys 

Whenever personnel are initiating control activities 

-a previously uncontrolld are, carefil alariometric and' 

entomologic surveys should be made to establish the incidence 

of the disease and disease vectorsy in order to determine the 

initial problem and to better evaluate the program after con

trol operations have been in effect for sometime. Data from 

such surveys, obtained before spraying operations are started, 

are invaluable to all future malaria operations and will be 

referred to for many years to come. If this data has not 

been collected, pre-spraying base lines can not be established 

and evaluation will be difficult. Surveys should be made 

(1) in the areas to be protected, (2) in the adjacent periph

eral areas and (3) in an uncontrolled comparison area, if 

available, in order to enable effective evaluation of the re

sults obtained by the control measures used. 

In addition to the normal malariometric and entomologic 

surveys, an economic survey is also advisable. An attempt 

should be made to determine the adverse effect which malaria 

has upon the :eoncmy of the area.. Such data often can be 

used for justifyingvthe cost of the control operations at a 

later date, par icularly when malaria is nearly eradicated 

and there is danger that funds will be curtiled to a level 

precluding the attainment of eradication. 
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Before initiating any surveys, every effort should be made 

to obtain all eisting information from the pertinent litera

ture, maps. and any records available locally. Although such! 
I LII hI 1 111 I 1 ii 

I - inforination Ioften m oybe ut of date, it id useful in ac

quainting*the technicians with problems peculrar to the 

specific areas in which they are to work. 

It is not intended to include all the 'details of 

surveys here. Instead, refer to some standard text, such 

as "Malaria, Basic Principals Briefly Stated" by Paul F. 

Russell. (See Attachment 18 for other references.) However, 

the following information can be used as general guidelines: 

1. Malariometric, surveys: Surveys should be made first in 

A . areas where illness- suggestive of malaria is highly pteva

lent in young children. Although spleen surveys are com

monly used to provide preliminary indications of the 

prevalence of malaria, such surveys should be used only 

to support parasite surveys rather than vice versa. 

Splenomegaly may be due to a number of etiological agents 

and probably is caused by other factors as well in many 

areas of high malaria endemicity. Particular emphasis 

should be placed upon the infant parasite rate in in

fants through the age of 1.1 months. The initial infant 

parasite surveys should be made before spraying and 

should be repeated at yearly intervals thereafter. The 

infant parasite rate is the best indication of the ef-

K 
fectiveness of control measures. In addition, parasite
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surveys of other age groups also are useful in de

termining the percentage of parasite carriers in the 

older population groups. 

12. Entomologid surveys: Both larvkl and adbit anopheline 

surveys should be made to determine the vector species 

present and their abundance. Larval surveys will indi

cate the breeding sites. The adult surveys should in

culde all bionomic data which can be obtained, including 

information regarding the resting and biting habits of 

the adult mosquitoes. s useful in predicting the de

gree of adult control which may be obtained by using 

residual,insecticides and also will show whether be

havioristic changes are being encountered whereby mos

quitoes are avoiding the treated surfaces. Additional 

entomological information to be obtained in the adult 

studies includes sporozoite and oocyst indices, density, 

longevity, and flight range. 

The development of mosquito resistance to insecti

cides also presents an additional survey problem which 

should be considered. There is a necessity for deter

mining initially the median lethal dosage (LD 50) of the 

insecticides to the malaria vectors in order to establish 

base lines of anopheline susceptibility to the insecti

aides. LD 50 tests are highly desirable, but require 

special efforts and skills on the part of the entamolo

gists. Several standard tests are available, one of 



C 

S15 

which is given in the Fifth Report of the Expert Comuit

tee on Malaria, WHO Technical Reports Series No. 80, 

t 1 
Annex 

F 1 
3, entitled "Techniques for Accessing Susceptibility 

I' 

of Anophelines to Insecticides." A'standard fid test"g 

kit has been developed by WHO and is available from that 

organization By determining the LD 50 before using in

secticides in an area, the proper dosage of residual in

secticides 'can be determined. In addition, the test can 

be made at periodic intervals, such as once each year, 

after the initiation of a residual program. This will 

indicate vhethei resistance to residual insecticides is 

developing thereby permitting substitution of other con

trol measures before failure of the program may occur. 

3. Economic surveys: It. is realized that malaria. definitely 

has adverse effects on the econamy of an area, but sur

prisingly few data have been published to support these 

contentions. It would be of value to learn the cost of 

living with malaria versus the economic advantages ob

tained from control activities. 

In order to obtain the type of data necessary, a 

suggested economic surytey form has been prepared (At
- r 

tachment 14). 'If at all possible, USCM's are urged to 

initiate surveys in which the data could be obtained. 

The ideal method to collect such data is to have surveys 

made under the supervision of an economist. In the event 

that an economist is not, available from the USQ( staff, 

1/ A similar kit for testing resistance 
by PES and may be requested by USOXa 

currently is being asseioled 
through PE./ICA. 
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it may be possible to interest the host government in 

providing a qualified person. As an alternative the 

data can be collected by the malaria personnel, but 

Ii iJ grbdt care must! be exercised in the interetatlion of 
* F 

the results in order to avoid faulty conclusions. The 

results of such surveys carefully conducted over a period 

of several years should prove to be invaluable, particu

larlk when justifying the existence of control or eradi

cation programs to government officials responsible for 

approving expenditure of the necessary funds for program 

continuation. Efforts should be made to demonstrate that 

funds used for malaria programs are capital investments 

which will continue to pay dividends for many years to 

come. 

B. Planning of Operation Program 

When staff members plan operations, they first should 

prepare a careful analysis of survey data in order to indi

cate what action is required and where initial operations 

should be started. It is betterto plan a program covering 

one of several large continuous controlled areas, rather than 

many small areas, thereby providing a maximum number of 

people with protection. Infected mosquitoes from unsprayed 

areas sometimes may infect persons living in sprayed areas 

but near the Periphery of such areas. For this reason, the 

controlled area should be as extensive as possible or be 

bounded by nonmalarious areas. The prime emphasis in malaria 
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control or eradication operatitns at present is on the use 

of residual insecticides applied to inside wall surfaces 

of buildings. Although antilarval measures such -as drainage 
II 

and landfill are df value in any permanent malaria program, 

the dramatic and rapid results obtained with residual in

secticides usually have not been forthcoming in an anti

larval program alone. However, -such measures should not be 

overlooked. When assisting a host government with a long

raige program, efforts should be made to avoid the creation 

of new breeding problems which can be avoided by proper 

engineering techniques. Program operationsr abould tclude 

the use of antimalarial drugs when feasible. Chematherapy 

is a valuable tool and will be of ever-increasing importance 

as the goal of eradication is. approached. The combination 

of antimalarial drugs and residual insecticides makes this 

goal foreseeable in the near future in many areas. 

It is important to correlate the malaria program with 

other public health programs and with programs of agri

culture, industry, public works, etc. Too often malaria 

control planning has been inecplete in that these other 

programs have been disregarded. An example of this would 

be the relationship between irtigation practices of agri

cultural communities and malaria prevalence. Mutually bene

ficial programs may result from joint planning between 

malaria control personnel and those responsible for oatrol 

of irrigation water on agricultural land.C
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1. 	 Insecticides: 

Chlorinated hydrocarbon insecticides, particularly 

DDT and dieldrin, currently are recommended for adult 

I I anopheline contro. DDT and die1d a as residualarin ed 

adulticides applied to walls and other resting places of 

the anophelines. Larvicides are not used in many pro

grams, but if such treatment is necessary, chlorinated 

hydrocarbon insecticides should not be employed if any 

chlorinated hydrocarbons are being used for house spray

ing. Observation of this precaution has been recom

mended by many entomologists as a possible aid in re-* 

tarding the rate of development of resistance to these 

'1	 materials. 
I 	 I 

Both DDT and dieldrin are used more commonly in 

the malaria program as wettable powder (also indicated 

as "water wettable") formulations. 'In a few instances 

in the past, difficulties have been experienced with 

certain formulations of wettable powders. Although it 

is believed that the present specificatiois will result 

in high quality wettable powders, technicians must-be 

alert particularly to the possibility of poor suspensi

bility. Several rapid tests have been developed to 

determine the suspensibility of wettable powders in 

water. The following rapid test, modified from one de

veloped by the Malaria Institute of India for DDT 75%, 

wettable powder, is cited as an example: 
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weigh 3.3 gn. of the sample and mix with hard 

waterk! (or with water repreentative of that used 

in spray operations) U makd 100 e.o. of mixture 

in a 100 e.c. graduaibed ylher. Invert the cy

linder 30 times to mix thoroughly and allow to 

stand. If more thm 6 e.e. of Bali material, get

tles out after 15 minutes of standing, the sample 

probably has unsatisfactory suspensibility. This 

aay be checked more conclusively by using the sus

pensibility test described in Attachment 11. 

If any material is susgeeted to be, below' stan-dard, 

samples from individual dzns should be take, and, can

pletely identified as to name of manufacturer, contract 

number, batch- or lot number, date of arrival in. *cuntry, 

name 'of ship, dates of -sampling and testing, and any 

other pertinent information including adverse storage 

conditions, such as enemaively high teameratures or ex

posure to moisture. Several fully labelled one-pound 

representative samples unastisfrktory material, frcm 

separate batches, plus one samle of satisfactory ma
' 

terial, if any! from the same shipment should be sant 

by air pouch to PED/ICA, Washington. An official mom

plaint should be made to PD/ICA regarding any defective 

V Calcium chloride, anhydrous - 0.30V an. 
Magnesium chloride, hexabydrate - 0.139 gm. 
Distilled water to make - 1.000 liter

K
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materials. It is important to include full details In

eluding the data listed above and the amount of both 

defective and satisfactory material received in any ques

tionable shipments. 

Any samples returned to PED/ICA will be tested and 

a report will be made to the USGM. The submission of of

ficial complaints, comments, and samfples. Will contribute 

toward the continued development of improved quality of' 

wettable powder insecticides. 

Careful attention should be given to the method of 

application of residual materials. All houses should be 

sprayed thoroughly, using the recommended dosages. Some 

entomologists believe that resistance to insecticides' 

may result partially from improper spraying. Incomplete 

DDT coverage of potential mosquito-resting surfaces may 

result in the development of either behavioristic or 

physiological resistance to this material. This, how

ever, is a controversial matter at the present time. 

When using either DDT or dieldrin, sublethal dosages 

should be avoided. There is some evidence, on the other 

hand, that complete wall coverage is not needed when 

using dieldrin. The so-called "strip method" is an 

example of incomplete coverage and consists of spraying 

one spray pattern width with dieldrin and leaving every 

alternate strip unsprayed. When this or similar methods 

of incomplete application are used, results should be 

watched with utmost care. 



Regardless of the insecticide being used, tech

nicians should always be alert to the possiility of the 

developmeit of resistance. Any re 6rts bf unsatisfactory 

control should be thoroughly investigatea and appropriate 

studies made. 

In order to determine the amount of insecticide 

needed for a program, it will be necessary to calculate 

the 	average amount needed per dwelling and the average 

number of inhabitants per dwelling. Population figures 

for 	the area to be treated will then determine the total 

requiremadt. Dosage-.rates per: unit of, wall, surface for 

both DDT and dieldrin are given below. 

a. 	 Use of DDT 

75%wettabl6 powder is mixed with water to 

produce a 5% DDT mixturd,..2/ Use approximately 252 gm. 

of'75%DDT mixed with water to a total volume of one 

U. S. gallon (3.785 liters). Metal containers such
 

as empty milk cans can be calibrated to provide spray
 

crews with standard measures for prejaring the mix

tures, rather than weighing the necessary amount 

each time. 

The 	 DDT-water mixture should be strained 

through a fine mesh screen (preferably of noncor-. 

rosive metal) into clean sprayers. A metal screen 

5/ 	 This is the, standard mixture used in most countries. However, lower 
percentage iixtures are used in certain areas. 
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can be soldered into a funnel thereby providing a
 

strainer-funnel combination for filling the spray
 

tanks. After the sprayman pumps and vigorously
 

,aes e sprayer, the mture is sprayed on I 

and ceiling surfaces at the rate of two grams of 

technical DDT per square meter or approximately 214 

gm. per square foot (40 c.c. of 5%mixture per square 

meter). Although this dosage has been effective in 

many areas when applied once each year, it is some

times used at smaller dosages applied two or three 

times per year for a cumulative total of two- grams, 

particularly if local customs include frequent re

plastering, painting or cleaning the *all surfaces. 

In areas where mud wall surfaces are encountered, 

the possibility of deactivation of DDT byiron ions 

should be considered. If an analytical chemistry 

laboratory is available, it may be possible to con

firm suspected degradation of the material. Sub

stitution of dieldrin for DDT may solve this pro

blem. 

CDC recommends the following precautions in 

regard to DDT: 

nIn view of its extensive usage with
out harmful effects on humans, DDT apparently 
is'a; relatively, aafe 'insecticide,' particularly 
from' the standatint of acute toxicity. How
ever, it is known to be toxic to fishand has 
killed various species of mammals exposed to 
large dosages of DDT. In using DDT reasonable 
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precautions should be taken to avoid breathing 
the dusts, mists, or powders, and to avoid 
direct skin contact with the chemical in any 
form. Contaminated skin areas should be 
washed with soap and water and excessively 
contatha4d clothing should. not be worn."

1II dl 

b. Use of dieldrin: 

Dieldrin 50%, wettable powder, is mixed water 

to prepare a 0.625%mixture, or mixtures containing 

as muci as 1.30%dieldrin. To prepare a 0.625%mis 

ture, use approximately 47 gm. of 50%dieldrin 'mixed 

with water to a total volume of one U. S. gallon (use 

95 gn. if preparing a 1.30%mixture). See above DDT 

suggestions for information regarding ,measuring and 

straining. 

Dieldrin base been used effectively in-many 

countries and has several advantages. Anophelines 

resistant to DDT may be susceptible to dieldrin, as 

has been the case with Ano sundaejus in Indonesia. 

Some species of adult anephelines are less irritated 

or repelled by dieldrin than by DDT. Another advan

tage is that less material need be transported as com

pared to DDT because of the loWer required dosage of 

dieldrin per unit area treated. A 75%dieldrin vet

table powder currently is being tested experimental

ly and will be useful particlarly in areas where 

transportation of commodities to inaccessible areas 

presehts difficulties. 
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Less use experience has been obtained with 

dieldrin for malaria control than with DDT and, 

therefore, the optimum dosage has not been deter-

Lled in some are s Mixtures anta in as 

as 1.30%dieldrin have been used effectively in 

field programs. Using 6 c.c.of 0.625%dieldrin 

per square meter will provide a theoretical resi

dual deposit of 250 Mg. per square meter (approxi

mately 23 mg. per square foot). The 1.30%mixture 

provides 500 ag. -per square meter (approximately 

46 g. per square foot). 

Research is in progress in several countries 

at present to learn, the optimum dosage to be recom

mended, but this will vary from one area to another 

as well as from- one species to another. It is recom

mended that LD 50 laboratory tests as well as field 

biological tests, both conducted over a 12 ionths or 

longer period of time, be made to determine the opti

mum dosage necessary in any area where the dosage 

rate for this material has not been established. The 

dieldrin 500 ag. dosage appears to be more effective 

than a 	2 gm. DDT dosage for a longer period of time 

but the lower effective limits for dieldrin have 

not been determined. It is doubtful whether the 

.	 minimum annual dosage would be less' than 250 mg. per 

square meter. 
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CDC recommends. the following precautions in 

regard to dieldrin: 

"Investigations indicate that 'the acute 

ioqiyofdieldri is about four dr kive 
times ,that of DDT q mansals. Users soul4 
exercise particular care in handling con
centrated formulations.6/ For maximum safety, 
workers handling technical dieldrin or dieldrin 
concentrates should wear waterproof, xylene
resistent gloves and suitable protective 
clothing. Where workers are exposed continual
ly to appreciable contamination in handling 
technical dieldrin, dieldrin dusts or wettable 
powders, or in-applying'dieldrin formulations, 
respirators should be -employe&. - With the di
lute 'formulation*f (1.25 percent or lessF 
precautions similar to those appropriate for
 
other chlorinated hydrocarbbn insecticides
 
should be used; i.e. adequate care should be 
taken.to avoid the breathing- of dieldrin dusts 
or sprays, and to avoid skin contamination 
with dieldrin in any form; contplainated skin 
areas should be washed immediateiy with soap , 
and water; and grossly containinated clothing,' 
and shoes- should not be torn." 

2. Equipment: 

a. Sprayers:. 

The application equipment most commonly used 

in residual programs consists of band operated cy

lifical compression sprayers of approximately three

gallon total capacity.' Wher -preferred, stirrup 

pumips t are acceptable-. Pcwet application equipment 

/ 	Underlining added by editors. Field use experience with dieldrin 
has thus far shown that dieldrin can be employed safely in malaria 
operations. No fatalities have been reported and only a few cases 
of poisoning have occurred. The latter were a result of gross mis
use of the material, i.e. daily exposure to heavy dosages, no 
change of clothing, and no daily washing of exposed.body parts, 
over a period of 3-9 months before toxic symptoms were manifested. 

http:taken.to


26 

requires special attention and in many countries 

servicing is unavailable. For this reason the
 

hand operated equipment is preferable. 

Stainless steel nozzle tips; capable of 'pro

.- ducing a flat fan shaped spray angle of 800 and a dis

chage rate of 0.2 gallons per minute at 40 p.s.i. cur

rently are recommended for the compression sprayers. 

Tips producing higher discharge rates may be specified 

if be desired. Constant pressure valves are available 

but must be specifically requested by the USOM's. 

Inseveral countries, difficulties have been ex

perienced with these valves in field operations and 

although the use of constant pressures is a progres

sive development in spraying operations, such valves 

are not generally recommended at present unless the 

, technicians in charge of control activities feel 

that they are required and can be serviced properly.
 

Commercial manufacturers of spraying equipment for 

the malaria programs are engaged in research which 

eventually may result in improved and effective con

stant pressure valves which can be serviced and ad

justed readily by field personnel. When U. S. tech

nicians are ordering compression sprayers to conform 

to ICA specifications, optional items such as liquid 

.capacity of tank, and whether or not constant pres

sure valves and pressure gauges are to be included
 

i 



27 

should be specified. The list of spare parts in

cluded in the specification should be checked to
 

determine whether it is satisfactory for the antici-

I 	 I. Ii I I I1 I I I 

pa'd pcgri. ;} I I 

After careful planning of the control program, 

the number of sprayers required can be estimated. 

Spraymen using compression sprayers ordinarily are 

able to :apply 10 to 20 pounds bf DDT 75%, wettable 

powder, in water mixture- per day, depending upon the 

country, area, and conditions. Using these figures, 

the number of sprayers needed can be calculated after 

the program plans are determined. In some countries 

where the spray crews work throughout most of the 

'year, one compression sprayer is estimated to apply 

2,000 pounds of DDT 75% vettable powder in one year. 

If'all spraying is to be done within a period of 

several months or other conditions so dictate, it 

may be -necessary to procure two or more sprayers per 

2,000 poundo. 

b. Vehicles: 

Vehicle requirements will vary greatly from 

one country to another. However, the lack of ve

hicles has hampered spraying and survey activities 

in many areas. The types ordered will depend upon 

the local requirements, condition of roads or trails, 

- and availability of local servicing and spare parts, 
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In most areas, four-wheel drive vehicles are most 

desitble. Trailers are used in sane areas and if 

so, vehicles should -be ordered to be equipped with 

I I I proper trailer hit h~s. 

The possibility of using bicycles in lieu of 

motor vehicles should not be overlooked. It is un

desirable to procure more motor vehicles than are 

absolutely needasary for the success of the programs. 

Where bicycles can be used to attain the desired ob

jective it may be possible to procure them with host 

government funds. 

c. Laboratory and survey equipment: 

Laboratory supplies and survey equipment are 

vital to any carefully planned program. Each tech

nician should determine his particular requirements 

* in 	 this regard and order the equipment through normal 

.channels as quickly as possible in order to obtain 

the supplies when needed. Certain items such as 

rearing cages, larval pans, flashlights, etc. per

haps may be constructed or already may be available 

in the host country and, therefore, should not be 

purchased with U. S. funds. 

Care should be taken to give as complete 

a description as possible of each item, along with 

name and number of catalogue and number of item in 

the catalogue. Neglecting to.do this may result in 
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unavoidable delay by procurement personnel in 

ordering the supplies. Further information re

garding procurement procedures is included in At

, 	 tah-ent 17. 

3. 	 Chemotherapy: Research with modern antimalarial drugs 

has been in progress in -the United-States and other 

countries for a number of years. Many malariologists 

feel that use of chemotherapy has been neglected in 

malaria control programs. With the gradual change of 

emphasis to malaria eradication, it is believed that 

antimalarial drugs will play an ever increasing impor

tant role in the programs (Attachment 9). Consideration 

should be given to combining the use of antimalarial 

drugs, particularly chloroquine and pyrimethamine with 

the residual insecticide program. The mass use of drugs 

definitely is indicated when administration of such a 

program is feasible. The following drugs and dosages 

are those most commonly recommended for use.: 

a. 	 Pyrimethamine (synonyms: Daraprim, Malocide, BW 50-63) 

(1) 	 Suppressive dosage: 25 mg. as single weekly 

dose -- preferably taken on same day each week. 

(2) 	 Therapeutic dosage: not recommended for treat

ment of acute oases because action is too slow 

for rapid termination of fever and parasitemia. 

b. 	 Chloroquine (synonyms: Aralen, Avloclor, Nivaquine B, 

resochin, SN 7618, et al.) 
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(i) Suppressive dosage: 300 mg. base (500 ag. salt) 

taken as a single dose veekly, preferably on 

Ii 
same day each week. , 

I'.I, (2) rapauna dosage: 1,5 mgi. bse (2.5 gt s 
4 

salt) in 3 days as follows: (a) initial dose, 

600 .mg. base, (b) followed in .6 hours by 300 

mg., base, (c) single dose of 300 ag. base on 

second day, (d) sidgle dose of 300 ag. base on 

third day. 

For all practical purposes, amodiaquine (synonyms: 

CAM-AQL, Cam-aqi, camoquin, SN 10751, et al.) is 

equally effective either as a suppressant or as a 

therapeutic agent; dosages exactly as recommended 

for ebloroquine. I 

c.. Primaquine (synonyma: SN 13272) 

(1) Suppressive dosage: not reccmmended. 

(2) Therapeutic dosage: 15 mg. single dose daily 

for 14 days. (Low activity against asexual 

blood parasites; highly effective (curative) a

gainst tissue parasites responsible for re

lapse (P. vivax. During acute attack (P. jvax) 

may be given concamitantly with chloroquine or 

by itself during latency.) 

d. Proguanil (synonyms: Bignmal, chlorguanide, Drinupal, 

Paludrine, at al.) 

(1) Suppressive dosage: 100 mg. (salt) daily to 

people with little immunity, 300 ag. '(salt) 
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single dose weekly to people in endemic areas. 

(Least. toxic. of antimalarials; can be placed in 

hands 	of laymen-vith minimum risk of,all effect.) 

(2) 	 Therapdut±o dosage: not recommended for treat

ment-of acute malaria because of slow action, 

.	 *-,unless supported by such drugs as chloroquine, 

'mepacrine, or quinine. 

e. 	 Aepacrine (synonyms.: Atabrine, quinacrine, et al.) 

(1) 	 Suppressive dosage: 100 mg. (salt) daily. 

(2) 	 Therapeutic dosage: 2.8 grams (salt) in 7 days 

as follows: 

(a) 	200 mg. (salt) 5 times on day 1 (every 6 

Q 	 hour4 then 

(b) 100 mg. (salt) 3 times daily for 6 days. 

Use of the drug will produce a yellow discolora

tion of the skin and conjunctivae; not a toxic 

manifestation, however. 

. Personnel:. 

- There is no set pattern of organization which can 

be followed for each country. However, the central 

organization responsible for the over-ql talaria pro

gram should include the following professional'skills: 

medical, entomological, parasitological andA sanitary 

engineering.
 

Every effort should be made to utilize technical 

support available within the host government. For 



32
 

example, malaria education programs can be sponsored 

by health educators -(if any exist) within the govern

ment ministry or department of health, with the as-
I II 

sistance of the malarapersomela r the ht; 

government over-all health education program. Siiilarly, 

.certain necessary chemical analyses -perhaps can be made 

by chemists employed within other government agencies or 

other organizations such as universities.. The central 

professional malaria staff-should be strong 'but not com

pletely independent of other existing facilities. 

The field control programs canbe administered 

directly by the central government malaria organization, 

or they can be decentralized and administered through 

the existing provincial, district, or state health 

oiganizations. In any event, close supervision of the 

spray crews is necessary. :A spray tea -or unit usually 

consists of one foreman, three to-five spray men, and a 

helper. The spray teams are inmediately under the juris

'diction -of a supervisory field .vorker who should have a 

staff capable of making the necessary mosquito and 

malariometric surveys. 
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IV. Research: 

Although it is not the function of USCM technical assistance 

to engage in malaria research per se, it is recognized that frequently 

certain fiqld studies are aecessary i order to maintain the high de

gree, of malaria control desired. In many cases it is necessary to 

test various control procedures under field conditions if difficulties 

are being experienced with the standard control recommendations. It 

should be kept in mind that all such studies as those mentioned here 

should be done with the objective of strengthening the malaria pro

grams rather than at their expense. 

Studies regarding anopheline resistance to insecticides are 

needed. The following recommendation was approved by the FOA Health 

Committee on 'June 9, 1955: 

"F0A should take the initiative in stimulating basic 
research on the problem of insect resistance in general by 
whatever agencies might be concerned." 

At this same meeting a discussion regarding "Overseas Action 

Research" resulted in the following recommendation: 

- Y)OA should encourage and sponsor action research and 
to this end should examine each project to determine the 
maximum research potential contained therein. In addition, 
development of maximum research potential of the individual 
countries should be an objective of FOA. It is only through 
research activities that continuing progress will be made in 
the free countries. The health and economic problems are so 
interrelated that sustained progress in one is dependent on 
progress in the other. 

"Action research should be interpreted to include not 
only conventional research in the natural sciences, but also 
the search for basic regularities which appear to underlie 
the processes of economic and social change through which 
countries are passing; it, should include as well, continuing 
program analysis and evaluation with the view to maintaining 
optimum efficiency in FOA health programs. Much of action. 
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research will obviously benefit many countries and hence 
can justifiably -be financed by regional or area funds. The 
research potential of a project should bejudged by (a) ap
plicable value of the potential yield, (bJ the prospect of 
productive results, (a), the research capacity of the area 
and of personnel involved, including both FOA staff and lo
calbers6nnel, !(d) the 4al 4 e of the projee iA further de
veloment' of researchpersonnel.. I 

If basic research beyond necessary field studies appears to 

be indicated as pertinent to any particular malaria program, the pro

blem. should be clearly stated along with the proposed research needed 

and submitted officially to PHD/ICA, Washington. 
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V. 	 reporting: 

The Project Proposal and Approral (PPA) is the most impor

tent docament or report prepared by the USC'ea in regard to the 

alaria projects. 'Utmost chre shoulla used 1n the pkeps ation 'of 

thA PPA. The Taiwan PPA for PY 1936 (ttchment 16) ilustrates 

the type of information which should be included. In- a PPA. 

An outline for a sapiannual rort of malaria filariasi 

and other veeter-borne diseaezs presently is under consideration by 

ICA. Pending receipt of future instractions from ICA, the attached 

outline (Attachment 15). is included aa a guide which may be Osed for 

preparation of' reports. Although the, preparation of reports is 

tedious, it is one- vay that PHD/ICA and. IfA/PaS are able to be 

cognizant of the progress of the programs and be able to render as

sistance to the programs. Duplicate copies of' ail reports should 

be- sent to IH/PHi 

All reports or other correspondence regarding malaria pro

grams should be .routed through official cbnnels to ICA/Washington. 

(1 
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VI. Evaluation 

There have been instances in which malaria control programs 

have become established in areas and have been looked upon as "per

ent"' projects vit pasiodic attampt ig made to ldete'mine 

what achievements..have been accomplised. Care must be taken to 

evaluate the progress of the programs periodically in order, to 

strengthen the development of sound practices. 

The 	 followig criteria can be used for evaluation: 

A. 	 People's acceptance of the program: Statements of the vil

lage people, press publicity, resolutions or letters from 

officials or groups or persona, et., should be collected. 

B. 	 Malaria incidence: Obtain periodically all data available 

regarding malaria incidence fran local doctors, hospitals, 

health, officials and malaria teams. The results of.malario

metric surveys would also be included here. 

C. 	 Anopheline vector incidence: Summaries of anopheline data 

should be included. Evaluation of malariometric data should 

always be made in conjunction with evaluation of vector inci

dence data. 

D. 	 Economic implIcations: All eco2caic data referred to in At. 

tachment 14 give further indication of the value of these 

programs. Specific data should be included o illustrte the 

favorable economic impact. of malaria control. 
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1 Attachment 1 

UNITED STATES DEPARTMENT OF EALTH, EDUCATION, AND WELFARE
 
PUBLIC BEALTH SERVICE
 

DIVISION OF INTERNATIONAL HEALTH 

Minutes' of Meeting for Di cussion of Global Malaria Erdication 

A meeting was held -inDr. Hyde's office in the afternoon of
 
June 3, 1955 to discuss world malaria problems and the feasibility
 
of developing a global eradication program. The following were
 
present. 

Dr. H. van Zile Hyde - PES 
Dr. Paul F. Russell - Rockefeller Foundation; Consultant, WHO 
Dr. Carlos Luis Gonzales - Secretary, PASB - -
Dr. Carlos Alvarado - Coordination Office for Malaria 

Eradication Program, PASB 
Dr. L. L., Williams, Jr. - Special Consultant, PASB 
Dr. Arunaldo Gabaldon - Chief, Malaria Institute, Maracay, 

Venezuela
 
Dr. Manual Ferriera - Brazil 
Dr. John J. Hanlon - FOA
 
Dr. Lewis C. Robbins - FOA
 
Mr. Richard Parsons - FOA


( Mr. Abraham Fuchs - FOA 
Mr. E. K. G. Borjesson -
Dr. Justin M. Andrews -
Dr. George H. Bradley -
Dr. William W. Wright -
Dr. Fred J. Brady - PES 
Dr. Howard Eline - PES 

FOA
 
PES
 
PHS
 
PHS 

Dr. Paul Q. Peterson - PMS 
Dr. E. F. Warner - PES 
Mr. Hershel Engler - PES 
Mr. Donald R. Johnson - PES 

Dr. Hyde opened the meeting vith a short discussion of the 
multilateral and bilateral malaria control programs. 

Dr. Hanlon raised two.questions for consideration during the
 
course of the discussions: (1) the relationship of malaria control
 
and the overpopulation problem; (2) the relationship between 

- - malaria control and other mosquito borne diseases such as dengue 
and yellow fever. As an example, vhat will vide-spread malaria con
trol do in controlling Aedes aegypti in India? 

Dr. Hyde introduced the principal speaker of the afternoon, Dr. 
Paul F. Russell. 

Dr. Russell: There has been tremendous acceleration in the
 
world attack on malaria particularly in the past year or so. He
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attributes this to fTtour uderlying factors: 

(1) Work of the Pablie Healtn Service and the Rockefeller 
Poundation in asssting in the basic vnderstanding of' the epidemiolkgy 
of malaria through attack on the mosquito vector, 

I I 2 e 
k2) D6 has MS6 it eaonIleally feasible for the first time 

to attack rural malaria. Paris green previously cost approximately 
$-.00 a year per capita thereby being uneconomical, in rural areas; 

(3) Various governments, bilateral programs and multilateral 
programs have made monies available for the programs; 

(lo) tW0 influence in arousing interest, providing technical 
help, and stimulating the programs. 

It !a now proper to use the term 1eradication" of malaria. 
Nationwide etrdication programs are possible but world-wide eradi
cation 13 still far off. It is possible to speak of eradication in 
the WestarA Eemisphere. At Bagzio, Philippines, nation-wide eradi
cation programs were disacussed. Health departments in various 
countries of the world should now investigate eradication possibIltties. 

We do not know how long present cIreimstances favorable to ths 
exedication of malaria vill last. These circumstances axe (1) sces
captibilIty of the vectors to presently used insecticides and (2) 
the availability of funds. We can expect that it will take from 
six to tar ItP'76 for resistance to insecticides to develop after the 
initiation or widespread insecticidal operations. In many areas 
resistance. -w,AitT has developed and in some areas, dieldrin re
sistance is alvs encountered. The principal resistance is now found 
in Greece with Anopheles sacharovi. In Lebanon, Anopheles sacharovi 
is also scOving resistance to DDT. In Java, Anopheles sundaicus is 
formd to be resistht to DT in two areas. Dr. Richard Daggy has 
reported it a letter to Dr,. Pampana that Anopheles ae is re 
sistant to tDT in Saudi Arabia. Dr. Trapido has reported Anophetas 
albtnanu. beshavristic resistance to DDT in Panama. 

Therefore, it is At known how Loug before the chlorinated 
yarcarbon it~getidcMds may beccae vseless. Also it is not know 

how long the neceissary funds will be available for these programs. 
Therfor, Aom is the timel to strive for world-wide eradication. 
There can be eradcation from the Americas. No malaria should be 
present in Europe. The same is true of Turkey, Iran, Iraq and parts 
of the Far East. In Indochina and Indonesia, the political sitatlio.
!AY iaver- the prset attaiment nzt alaria eradication. Afriesq 

s not vet ready for maay toation-vide eradication programs exesyt in 
certain zreas of NOrth Africa. Also, South Africa-may be able to gv 
ahead vith ereSion programs. The east and west coast areas of 
Afr2Ica vill1 be most difficult. 
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The stage is now ready in many countries for such programs. 
The money must be made available and the help of international agencies 
is necessary. We are now faced with the "golden moment" and should 
not miss this opportunity to eradicate malaria where possible. The 
WHO Director has been given increased authority to assert more leader
ship in .the World-wide imalaria program. An eradication program'is 
a reasonable, plan. 

Thailand has eliminated the vector in certain areas.. Ceylon 
has been able to stop spraying in -some areas and has established 
vigilance squads. These squads visit each hospital and dispensary 
once a fortnight.. Also, blood slides are made on each suspicious 
patient and each case of malaria is followed, up closely. All re
maining pockets of malaria are to be cleaned out. It has been pos
sible to resettle 1,000,000 Ceylonese as a result of malaria eradi
cation and the rice crop has been doubled. 

It is not necessary to eradicate malaria from all of India 
within six to seven years. Instead one large area should be selected 
as a pilot eradication area.- It -can then be demonstrated whether or 
not eradication is feasible. -At the present time some persons only 
see the vastness of the problem.
 

Dr. Hyde then introduced Dr. Alvarado to discuss the eradication
 
plan for.the Americas.
 

Dr.' Alvarado: A brief summary of the present status of malaria 
in the Western Hemisphere was presented. Of the 135,000,000 persons 
who lived in malarious areas, 60,000,000 are now in eradication zones, 
45,000,000 in control zones- and -the remaining 30,000,000 are without 
protection. Therefore it would be necessary that 75,000,000 be in
cluded in the anticipated program. 

No physiological resistance to insecticides has yet developed 
in the anophelines of the Western Hemisphere. Behavioristic re
sistance has been shown in A. albimanus in Panama and A. darlingi 
in Brazil. 

At the 14th Pan American Sanitary Conference in Santiago, a 
resolution was passed to promote eradication programs. A special
office has. been set up in Mexico City to study all of the anopheline 
programs of the Hemisphere. The following points are considered 
for each program: (1) what is the capacity of the central malaria 
service of each country to undertake such a program; (2) what are the 
deficits in each country in the way of funds and administration. 

The No. 1 priority of the Americas is Mexico. More than 50% 
of the unprotected persons are in Mexico. This program is to be de
veloped with the help of WHO, PASB and a loan from the U. S. Govern
ment. All countries of the Americas realize the problem and are 

eager to undertake the eradication program. 
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Dr. Russell: In reference to Mexico, a staff of many qualified 
persons is needed to undertake such a program. In Venezuela and 
Brazil, an excellent training program is being undertaken. WHO can 
help other countries in the Americas with necessary training of per. 
sonnel. WHO initiated pilot control projects in countries of Africa 
and in the Philippine Islands. In the latter, it was shown in the 
I slan of Mindoro that A. minimus flavirostri can be 'dontrolled vitp, 
DDT residual spraying. WO can also appaise the various malaria 
programs to evaluate their effectiveness. 

A country should not receive international monies for malaria
programs unless an agreement between the host country and the inter
national agency is made as to the exact program of control-with 
a
 
detailed method of operation clearly outlined.
 

The financing of malaria eradication ,should be looked upon as
 
capital investment in order to make additional monies available for
 
the programs.
 

Dr. Hyde: Malaria eradication is a capital investment. It
 
shouldnrotbe looked upon as a give-away program. However, help is
 
needed to convince, the International Bank of the desirability of
 
making funds' available for malaria eradication on the basis of this
 
being a capital investment.
 

Dr. Russell: Qualified. economists need to be convinced of this.
 
Many examples could be cited to them such as the Ceylon resettlement
 
and subsequent doubling of the rice yield.
 

Dr. Byde: During the road program in the Philippine Islands; 
bids by construction companies were cut in half as a result of the 
assurance that malaria would be controlled. All such instances should 
be compiled into one paper which would be, available to anyone. 

Dr. Russell: It is important that we obtain base lines now 
before the malaria problem is removed. After control opeiations are 
put into effect, it would be impossible to know what the problem 
was before control unless some studies had been made. 

Dr. Andrews: Perhaps some university would be interested in 
exploring this project further. Dr. Hyde said that this should be 
an independent investigation and not. one. by WHO or any other health 
agency. In this way, impartial, unbiased studies could be made. 

Dr. Russell: Research must be continued. In some areas, house 
spraying is not feasible. Perhaps anti-malarial tzras could be used 
in these areas such as has been done in Brazil by adding the drug 
to table salt. As residual control continues, malarial drugs will 
be used more and more. Previously the cost was too high but as the 
number of cases becomes fewer, use of anti-malarials becomes more 
practical. 

,2 
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ICA 	policy requires that all transactions and of
fers in connection with any purchase transaction 
over $1,000 normally be in writing, 

It is 	 ICA policy that negotiated procurement takd 
place 	only as an exceptional practice for emer
gency 	or, small value procurement.,!ii 	 I IIII 

1(17) Plblicity Concerning AwardsI 
ICA considers as public information data concern
ing awards that have been concluded re suppliers,
commodities,,prices, andbuyers on all transac
tions that the agency finances. 

(18) 	 Specifications 
The only mandatory specifications, at this time, 

are for compression sprayers, 75% DDT water-dis
persible powder, and dieldrin 50% wettable powder. 

(b) 	 Procurement with other than Dollar Exchange 
In those instances where it is desirable to procure 
quantities of commodities for nondollar currencies 
(e.g. with the foriegn exchange realized from sale of 
surplus agricultural commodities), the policies which 
have been described above as goverring dollar procure
ment are modified only to the eextent necessary for 
each foreign currency- provttrement. 
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Additional studies are also needed on the Anopheles mosquitoes. 
This is particularly true in regard to resistance studies. For in
stance, after the development of chlorinated hydrocarbon insecticide 
resistance, will these materials again become effective after a three 
to four-year layoff during which time the materials are not used. 
The answer is not known -at-present. 

inf of te absene meaa, mlaria research ca not 
be doe i United es at present, which is domewhat distres
sing. It is as important to the United States as ever and the 
United States must do more research in this regard. Dr. Coatney's 
studies of Daraprim is an example. 

Becaube 

Dr. Williams: More than $8,000,000 is being spent by the U.S. 
Government bilateral malaria programs in 15 countries of the world. 
Why is NIK not -doing more research on malaria? Dr. Wright said that 
spaei and personnel are not available for such studies at present. 
Polio preempts the possibility at the National Institutes, of Health. 
Dr. Hyde suggested that studies be made by CDC. 

Dr. Hyde introduced Dr. Gabaldon of Venezuela who was the Chair
man of the first WHO Expert Committee on Malaria. 

Dr. Gabaldon: The present program in Venezuela was started 
in 1945. By 1950 eradication had been obtained in certain, areas of 
the country. At present it is hoped that the eradication areas can 
be coalesced and thereby obtain country-wide eradication. 

More:..Zamfora +I: on tIe cpit1;4 tavestma2t, gains wich are avafA 
ablq, 'pm- xl o nast~belptl At the . 
present,,time the budget is Venezuela,, is frozen,, ter malaria, control, 
act$yiies.,,,..gpople 4'grgsy v~;bat14tria mEasf 

-

n teri'control is 
attaineg.o,,oey,,mapgymgggpg.14 bne p, p.m ap.,,CPpeygl 
can q ,edq,,,. pr ,:4st g,,.i &P4& 
the centpr, af a. fq~mgly, ,aiaggs,,gga,s ipongble, jt.q egtabl sh) LI 

Dr. erriera: Initially it, was easy-,to obtain dramatic reduction 
of mlara by the Xthe of DDT and everyone was happy. At a certain 
point,' however, cuts are made in budgets because sudh reductions aP
pear to be necessary.- Therelore, this is the "golden moment". In 
order.-to --obtata'eradicato--*we smat do a complete- job or else 'we may 
hnve-.-to- gEo back 'to'the old days'.of- Other -methods-'f control if further 
resistance, develops.. It is important that all nations cooperate on 
this"program., 

Therg_ was aQdramatic situation, inBrazilmrecently, -A shortage4 , 
of 491.ars, 1 pr ,ariup"rojecta. -precipitatedI around,table., meeting, 
in BranLg dipsqu-w9gSo.-o1.5Q4qg.v@ 40pd94 o Laeticides. 
The ....... 1.A mr.-9an.------.en- th 

-situatigqnd. sen4,, pala tht Pgesid~ept pfrp1 abowing, the 4a-m 
portgypcp t,-11 ye 1snraippgramn.uThe moneywvas granted, to,,the -arI a 
program. This illistrates the importance of 'the bilateral and multi
lateral programs aich can be used to build up the position of malaria 
services in various countries which have been declining in importance. 

http:mapgymgggpg.14
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We are al~stogether in one boat in the malaria programs. 

Dr, Hyde: The cost of control per capita increases as the 
malaria instance decreases. This makes it difficult to obtain the 
necessary funds as the problem decreases. 

Russell: Cohtrol is oten in iated i the areps of 
easiest acdess first. 'This also tends to increa e the cost later 
on wheti the more difficult areas must be brought into the program. 

In regard to Dr. Hanlon's questions on the relationship be
tween malaria control and other mosquito borne diseases such as . 
dengue and yellow fever, we must have a clean,. sharp focus on ' 
malaria eradication and not attempt to do two or three things at 
one time. We may obtain side benefits. The first stage is to ob
tain malaria eradication and the second is control over other 
mosquito borne diseases. We should not expect to' do both at the 
same time. It is not possible to tell whether there will be any 
control obtained other than malaria control. 

The other question of Dr. Hanlon in regard to population pres
sure Dr. Russell answered by pointing out that some persons have 
asked "Is it better to die nt starvation than to die of malaria?" 
Good health is a sound population policy. We can not have good 
health in a malarious population. A good malaria program -7ts a, 
sound impact on the people and it goes down to the grass roots.: 

Dr. Warner briefly discussed the India malaria control program 
which is now in its third year. Malaria is the No. 1 disease of 
India and it has a definite relationship to the economic development 
of the country. - The economy of India has suffered greatly from the 
presence of malaria. 

WHO initially had four demonstration areas with a total popula
tion of 1,000,000 persons. Malaria control was shown.to be economi
cal in these areas. The Rockefeller Foundation handled the Mysore 
program and did an amazing job of control-there. 

Favorable conditions were to be found in India for initiating 
the present malaria control program. These were as follows: (1) 
the Malaria Institute was available for supervision of the program; 
(2) many qualified malariologists were available in. India; (3) it was 
known what measures should be taken to control malaria; (4) r massive 
attack was required: with support of FOA, WHO, and the Rockefeller 
Foundation insecticides and equipment were made available. 

The first year the program was .in operation, 75,000,000 per
sons were included. This was expanded to 90,000,000. During the 
present year 136,000,000 are to be included. 

http:shown.to
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Delays in obtaining of equipment and other commodities delayed 
the control activities. India is not yet ready for complete eradi
cation but it should be possible to have areas of eradication. People 
like the program. It is necessary to have further evaluation to deter
mine the contribution of malaria control to the country's total econo
my. It is realized that malaria is a large factor but the portion 
isnot k I I I I 

Dr. Russell: In India there has been no insecticide resistance 
demonstrated up to the present time. 

Dr. Hyde: In summarization, some basic documents are needed 
to study the economics for malaria control or eradication in order 
to educate rersons controlling the budgets. It will also be neces
sary to salvage research for malaria problems. 

Dr. Williams: The phrase "This is the golden moment" was 
reiterated. Rather than state the cost to control the limited cases 
of malaria, we should show how many persons are protected with a 
certain amount of money. The technical assistance personnel of FOA 
can be used in many cases to convert the control programs to eradi
cation programs. We should advertise to the-U. S. congressmen the 
economy of eradication versus control.
 

FON There is a lack of research in the United States on malaria.
 
Work is being.done onother things insteadof an malaria. FQA'
 
should go into-practical field research such as the use of insecti

'eides versus the use of chemotherapy. If it takes three years for
 
the plasmodia to die in the body, why not use chemotherapy along 
with insecticides? In this way the plasmodia may be eliminated in 
from one to two years. This may save the cost of heavy spraying in 
the third year. We now have the necessary drugs and should use them 
in the program. 

Dr. Wright: Daraprm should be tested on large populations. 
The resistance of Plasmodium falciparum to the drug may present an 
obstacle in some cases. There is practically no malaria research 
now being done by glH. Perhaps WHO could make field trials with 
Daraprim and.chloroquin. We need to know more about these materials 
and this can- be done by carefully controlled field tests. We should 
use the drugs in field programs where DDT spraying has been done. 

Dr. Andrews: The lack of malaria research is not due to re
luctance on the part of Dr. Wright and others. Federal budgets re
main static or else are reduced. Encouragement from people outside 
the Public Health Service would help. A new item in a budget 
means that an old item must be eliminated. 

Dr. Hanlon: Research must be encouraged. Perhaps an epidemio
logy research center could be started in some tropical country. 
However, it is difficult for FOA to engage in research. Research 

K. 
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properly belongs within the Public Health Service. He suggested 
that a national institute of "geo-medicine" be established. The 
initial steps to demonstrate the value and need of such an institute 
must be promoted by those of us who are in international health. 
This institute could act as a research center. Many U. S. Govern
ment agencies are affected by international health problemi such as 
mal.aria. I 

Dr. Gonzales: We should go ahead and help countries if they 
commit themselves to eradication programs. 

Dr. Brady: The attitude of this group at this meeting should 
be made known to higher echelons. This group is the one which is 
the most cognizant of the need for malaria eradication and it be
hooves us to make this attitude known. 

Dr. Bradley: At present we do not have the wherewithal to do 
additional research work in this country on malaria control. 

After a few additional miscellaneous remarks; the meeting was 
adjourned. 

r 
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'World Health Organisation Mondiale 
Organization De La Sante 

Resolutions 
of the, 

World Health AsemblyI ='i 

Eighth World Health Assembly	 WHA8.30 
26 May 1955 

ORIGINAL: ENGLISH 

MALARIA ERADICATION 

The Eighth.World Health Assembly, 

Having considered the comprehensive report and pro osal on 
malaria, eradication submitted by the Director-General, 

Having examined the recommendations of the XIV Pan American 
Sanitary Conference in Santiago, Chile- in October, 1954 and of the 
Malar'ia Conference for the Western Pacific and South-East Asia 
Regions- in Baguio, Philippines, in November, 1954, concerning the 
danger constituted by the potential development of anophelite re-
sistance to insecticides and concerning measures to obviate that 
danger, 

Considering resolution EBl5.R67, 2 adopted by the Executive 
Board..at its fifteenth session after a study of the reports avail
able up'to that time, 

Considering that the ultimate goal of malaria control pro
grames should be the eradication of the disease, 

S1- Document A8/P&B/1O 

2 Off. Rec. Wid Blth Org. 60, 27 
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I. 	 1. REQUESTS governments to intensify plans of nation-wide
 
malaria control so that malaria eradication may be achieved
 
and the regular insecticide-spraying campaigns safely termi
nated before the potential danger of a development of resis
tance to insecticides in anopheline vector species materializes;
 

'2. AUTHORIZES the Director-Generdi to request those gove'rnments' 
in whose countries malaria still exists to give priority to 
malaria eradication projects in their requests for assistanep 
under the United Nations Expanded Programme of Technical Asasist
anoey and to provide the locally available resources which are 
ttnu.4d to achieve malaria eradication; 

II. 	 DECIDES that the World Health Organization should take the
 
initiative, provide technical advice, and encourage research and
 
co-ordination of resources in the implementation of a programme
 
having as its ultimate objective the world-wide eradication of
 
malaria;
 

III. 1. AUTHORIZES the Director-General to obtain financial contri
butions for malaria eradication from governmental and rivate 
sources; 

2.. ESTABLISWS, under Financial Regulations 6.6 and 6.7, a 
Malaria Eradication Special Account, which shall be subject to 
the following rules: 

(1) The Special Account shall be credited with voluntary 
contribution received in any-usable currency and shall also 
be credited with the value of contributions in kind, whether 
in the form of services or supplies and equipment; 

(2) The resources in the Special Account shall be available 
for incurring obligations for the purposes set out in (3)
below, the unexpended balances of the Account being carried 
forward from one financial year to the next, 

(3) The Special Account shall be used for the purpose of 
meeting the costs of: 

(a) 	research,
 

(b) such supplies and equipment, apart from minimal
 
requirements to be provided from Regular and Technical
 
Assistance funds, as are necessary for the effective
 
implementation of the programme in individual countries; and
 

(c) such services as may be required in individual 
countries and as cannot be made available by the govern
ments of such countries; 

(.) The operations planned to be financed from the Special 
Account shall be presented separately in the annual programme 
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and budgst estitates, this presentation to include an indi
cation as te whether the resources required are known to be 
available in the Special Account or from another source; 

(5) Ix accordance with Financial Regulations 6.6 hhd
 
the Sp4cYa l Achount shal be maintained as: 4 separate aount,
 
and its operations shall be presented separately in the
 
Director-General's annual financial report;
 

IV. 	 AUTHORIZES. the:Executive Board or a committee of the Board: 
to which it may delegate autb-ity to act between sessions of 
the Board to carry out the folowing functions: 

(1) to accept contributions to the Special Account as pro
vided under Article 57 of the Constitution, and 

(2) 	to adgisa the fDirsctor-General from time to time on
 
any questions'of policy relating to the administration of 
the Sptelal Aecounm or to the implementation of the programme. 

Ninth plenary meeting 
26 May 1955, A8/VR/9
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40earpt 	from: UNICEF-WHO Joint Committee on Health 
Policy Report of the Eighth Session Held.at 
U.N. Headquarters, New York, 6 May 1955 

I ii Malaria Eradication * 	 ' 

I5. The Committee redognized to outstanding'recent.develop
ments in the fight against malaria. In the first place, it has 
been shown that it is technically and financially feasible to 
.eradicate malaria in large areas, regardless of latitude, primarily 
by using residual insecticides. In the second place, it has now 
become apparent that there may be a time-limit bey6nd which the 
insecticides no longer kill the mosquitoes that carry malaria owing 
to the development of resistance in the mosquito vector or to 
changes in its behavior. 

6. Resistance to chlorinat±& F. carbon insecticides has 
* appeared in several species oz 'itd heline malaria vectors after 

.some six years of residual spra, .g programmes. As the Committee 
believes that it is possible in most circumstances, with proper 
planning and organization of the programme, to eradicate malaria 
before this time-limit, it recommends that nationwide and regional 
malaria eradication projpects be encouraged and that present malaria 
control plans beconverted into eradication plans as soon as possible. 

7. The Committee recognizes the advantage of discontinuing 
residual insecticide spraying while the insecticide is still fully 
active against the mosquitoes. Such discontinuation is not possible 
in the usual nalaria control programmes where no end of 'the spraying 
can be visualized, and it is only feasible in-eradication plans. 

8. The Committee understands by "malaria eradication" the 
elimination of malaria from a given area as an endemic disease. 
By definition, malaria is no longer endemic when there has been no 
new autocbthonous case for three consecutive years (unless contracted 
from an imported case) provided that there is no adequate search for 
such cases. The term "Malaria Eradication Programme," as currently 
used by WHO means: (a) the systematic elimination -ofmalaria from 
an entire country or group of'countries within a given number of 
years, and (b) provision for preventing reinfestatidn. The achieve
ment of malaria eradication requires total control In all areas 
where transmission of malaria occurs. In some countries a Malaria 
Eradication Programme may be so planned as to achieve eradication in 
successive stages, area by area, and eventually to cover the entire 
country. 

9. The Comnttee understands that, while the objective of 
malaria eradication schemes is the elimination of malaria as an 
endemic disease, the objective of malaria control is only an 
amelioration of the endemic situation with the hope that, in time, 
the maintenance of'effective measures might result in the disappear
ance of malaria--a hope that has been rarely fulfilled. 
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10. The Committee believes that new anti-malaria projects should 
aim at eradicationand that the requesting countries should be 
expected to have, or to establish, for such period as may be necessary, 
an adequate central anti-malaria organization for the implementation, 
coordination and guidance of the national programme; should promote 
the necessary supporting legislation; and. should pledge their finanial 
support for the 4uration of the programme. UNICEF.' on the other hand, 
should endeavour to continue its assistance till the termination of 
the programme. 

11. The Committee recommends that UNICEF give highest priority to 
the support of malaria eradication programmes. 

12. The Committee recommends that in special, areas in which, for 
technical reasons, eradication programmes would be premature, support 
to control programmes could be considered. 

13. The Committee- recommends that UNICEF and WHO use their full 
influence to convert presently supported malaria control programmes 
into eradication programmes as rapidly as possible. 

J 

N
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GLOBAL MALARIA 	 ERADICATION 

INTRODUCTION: 	 The following material was prepared for the United 
States Delegate to the 8th World Health Assembly as 
a guide for Assembly discussions regarding malaria 
eradication programs. 

1. The United States should support the principle of 
ultimate global eradication of malaria. 

2. The United States should support eradication now 
in countries, regions, or areas where eradication is feasible. This 
should include support of the proposals as set forth in Documents 1 
and 3 below which are considered to be feasible. 

3. The United States ahoidd support active well
planned controlprograms in countries, regions or areas where eradi
cation is not feasible at this time; These control programs should 
be planned in such a way that they can develop: into area eradication 
programs which will expand until by coalescence of area programs, 
country-wide or regional eradication is attained. 

4.* The United States should urge that all available 
techniques be utilized in anti-malaria programs, with primary de
pendence upon residual insecticides and chemotherapy. 

5. The United States should support research projects 
in special control methods. 

BACKGROUND INFORMATION: 

The following Documents deal with malaria eradication pro
posals: 

1. 	 "Notes on Malaria Control in the Americas (1954) with 
Estimates on Cost of Eradication." PASB, 24 March 1955. 

2. 	 "Malaria Eradication" note*by Executive Director of UNICEF 
(J8/UNICEF-WHO/3) 12 April 1955. 

3. 	 "Malaria Eradication!' (JC8/UNICE-WEO/l) 19 April 1955. 

Summary of Documents 

Document 1 

Resistance to DDT and the urgency for malaria eradication is 
discussed with reference to the XIV Pan American Sanitary Conference. 
The status of malaria control program in each of the countries of 
the Western Hemisphere is included. Two tables show the estimated 
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costs of malaria eradication along with other data for each of the
 
countries in the Western Hemisphere.
 

Document 2. 

This note from UNICEF discusses the proposition that UNICEF 
ride increased aid to governments order to, clerve ia era-

A number of' technical and policy questions raised by the
 
UtLudd coard are- included. (These questions are dealt with below).
 
An annex to Document 2 contains excerpts from the March 1955 section.
 
of the UNICEF Executive Board regarding increased UNICEF aid for
 
malaria eradication.
 

Document 3 

The present status of malaria eradication in many countries of 
the world is discussed with brief. summaries of some of the more suc
cessful malaria-programs. The history of the development of resis
tance to insecticides-is briefly stated. "A Scheme of the Sequence 
of Events in Malaria Eradication Programmes" is included. This scheme 
sets up a 10-year program- for such eradication. A number of the ques
tions which are raised in Document 2 are answered in Document 3. 
In Annex 1 to this Document is included "A Tentative Programme Toward 
World-wide. Malaria 2Eradication." This includes a per capita cost 
per year. for each of the-WHO regions and the total populations living 
in malarious areas. A 10-year schedule for each of the regions is 
also proposed with the total cost of spraying operations for each 
region. -

Terms 

* The term "Malaria control" as used herein means the purposeful 
reduction of human malaria provalence to low levels of occurence 
though transmission still takes place frequently enough to prevent 
its permanent disappearance. 

"Malaria eradication means the total elimination or extermi
nation of human malaria parasites within a specified area. Document 3 
states that.the term "implies the planned elimination of the disease 
from an entire country within a period of 10 years or less." 

Feasibility of Eradication 

When determining' the feasibility of eradication in any area, 
country, or region, the following factors should be considered: 

1. 	 Availability of qualified professional personnel. 

2. 	 The willingness of countries to participate in eradication 
programs and to what extent, particularly when cost per 
capita increases as disease incidence decreases. 
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3. Susceptibility of malaria vectors to control measures 
being used at present.
 

4. 	 Inaccessibility of areas because of geographical ob
stacles or political unrest. 

c Iu bits,:. 
population sleeping out-of-doors, and opposition to 
spraying activities. 

5, 	 Human beAior aractgrists as nomadi n 

Global eradication of malaria may eventually be possible but 
it is not yet feasible as a tightly scheduled program. The proposals 
set forth in Documents land 3 above should be supported but recogni
tior should.be given to special regional considerations which'are 
listed below. It is to be noted that according to Document 3, somb 
6oo,0000,d0o persons are exposed to malaria and of these, 230,000,00P 
are protected against the disease, leaving 370,000,000 still unpro
tected. The eradication of malaria from these 370,000,000 should be 
accomplished. 

Special, Regional Considerations 

The program for the Western Hemisphere as proposed in Document I 
should be implemented as soon as possible. Special consideration must 
be given to the inaccessibility of certain areas such as are found in 
jungles of South and Central America. The hostility of certaii tribes 
living in malarious areas must be also overcome before eradichtion can 
be completed in the Western Remisphere.. Although availability of , 
funds may be a limiting factor in these programs, it has been demon
strated in Mexico that the necessary monies can be obtained. 

In the Western Pacific Region some areas are still inacces
sible, i.e. the interior of New Guinea. Political unrest is preva
lent in places such as Vietnam and Laos, thereby making country
wide implementation of-the programs more difficult. The shortage of 
professional personnel also presents an-obstacle in many areas of 
this region. The .feasibilityof-eradication in this region may be
 
demonstrated first in Taiwan where an attempt is being made in this 
direction. 

In the Southeast Asia Region some similar problems, occur. 
The inaccessibility of sections of Nepal and Kalimantan (Indonesian. 
Borneo) are examples. Professional personnel are, in short supply in 
most of these countries (Nepal, Burma, Indonesia). DDTresistance 
has appeared in this region in Anopheles sundaicus on the island of 
Java. The largest national program is found .in this region where 
more than 110,000,000 persons are already protected in India. 

In the Eastern Mediterranean Region, the habits of the people 
may sometimes make eradication difficult. The nomads of Iran are 
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an example. Their constant moving from place to place h±"Aers fulfill
ment of certain control methods but the utilization of chemothera
peutic measures could be increased. The size of the areas in relation 
to government facilities and personnel precludes operations at the 
moment in places such as Saudi Arabia. Many of the countries have a 
serious shortage of traineds perionnel 4Yemen, Pakistan). Where there 

i teak c rdiziatioA betwee the central and!loc'al gorerments, 
#plementati6nof he program' is hindered (Pakistan)., 

In the Africa Region, inaccessibility of certain areas is a 
serious obstacle (Ethiopia). The vastness of Africa in relation to 
population and government facilities precludes any immediate malaria 
programs in many areas. Human behavior such as sleeping out-of-doors 
and opposition to spraying makes control difficult (Liberia). The 
behavior of carriers such .as Anopheles gambiae melas, which often 
do not rest on the insecticide treated vail surfaces, may necessi
tate the use of control measures other than residual insecticidal 
treatment. 

The Europpea Rion has the problem of mosquito resistance to
 
insecticides, (GreeceT)but, generally speaking, eradication should be
 
possible in most countries in the near future.
 

The Soviet Countries and Comunist China present special 
problems at present. Little is known of the present status of malaria 

control or 'future projects there.
 

Comment on UNICEF Document (No. 2 above) 

In Document 2 a number of technical and policy questions are
 
,raised. Many of these questions are answered by Document 3. Al
though concurrence is given to these answers, further elaboration
 
is as follows:
 

1) Inter-Country Coordination 

(a) It is not sound and feasible, from a technical point of 
view, to plan and cagy out, at the present stage, malaria eradication 
in all regions or continents. However, carefully planned programs 
should be promoted in every area where it is possible to do so. The 
impossibility of doing this in all areas should not deter anyone from 
going ahead in other areas. Area-wide eradication programs can be 
developed and expanded until they coalesce with each other to form 
country-wide, regional-wide, hemisphere-wide, and eventually world
wide eradication. 

(b) The answer to (a) is yes for the Americas. The programs
 
proposed in Documents 1 and 3 should be followed. Although a 10
year schedule as proposed in Document 3 is desirable, it need not
 
necessarily be followed. It should be re-emphasized here, however,
 
that the sooner the program is accomplished, the. less likelihood
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there is that resistant strains of mosquitoes will be encountered. 

ill I I 
. : 
II 

(c) If the scheme does not go according to plan, there are 
corrective measures which can be taken. Allocation of additional 
funds by international agencies may be necessary. The time period 
cani be extended if it' appears that satisfactory progress is being 
madb. II 

If one or more countries neglect to prosecute eradication 
measures for various reasons, it may be possible to extend additional 
financial assistance if desirable. If not, it may be possible to 
establish malaria barrier zones and initiate quarantines to protect 
areas where eradication has been achieved. The barriers can consist 
of natural geographic features such as bodies of water, mountain 
ranges, or deserts. Man-made barriers can. consist of protective 
zones of land at the periphery of eradication areas, from which all 
Anopheles carriers of malaria are controlled. Surveillance programs 
instearrier and eradication zones must be carefully maintained 
to prevent the re-establishment of the disease. 

r , . 

If it proved impossible to execute the entire scheme on 
schedule it is-doubtful whether' there would be any loss of"invest
ments. 'The development of resistance could be a result but this 
could be dealt-vith by using anti-malarial drugs, and other mosquito 
control methods. 

(d) There is the possibility of a breakdown of the regional 
scheme for technical reasons but as discussed in (c) above such 
situations can be- remedied. The use of' anti-malarial drugs, in
secticides other than those to which. resistance may have developed, 
and drainage, are-possible solutions to technical breakdown. 

In the event that the Fund is unable to fulfill completely 
its moral comitment to. assist campaigns, whatever funds are avail
able should be used to encourage the-continuation of projects. 

It has been predicted that a population once protected against 
malaria will be subject to epidemics if the protection were re
moved. However, this has not been demonstrated since the advent of 
the never insecticides and drugs. Such possibilities should not 
discourage anyone from promoting such programs. As a general rule, 
the development 'of-malaria programs by international agencies 
strengthens. the national control organizations and makes the public 
more cognizant of improved public health. The investments of 
governments and the Fund will continue to pay dividends for many 
years to come and it appears that all monies spent for malaria 
programs are wise investments-. 

2) Effective Planning and Implementation in the Individual Country 

(e) Conditions necessary in order-to make an eradication 
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campaign effective are stated in Annex, paragraph 51 of
 
Document 2-; 'Several other points can be added as follows:
 

(1) Personfiel. Malariologists, entomologists, sanitary 
-engineers, and other professional persons must be trained 
or'made'available as soonlas podsible. Activit.e4Iof both Io 
'aiha 	 and te tiona agencies to make such training 1 
possible should be intensified. 

(2) - Commodities. Ideally, the approach to eradication 
should be by the use of a combination of both anti
anopheline, and anti-malarial measures. This combination 
compounds the effect of both methods of control. At
present) most control programs do not utilize -chemo
therapy to any great extent. However, increased em
phasis should be placed on adding chemotherapy, parti
cularly when ultimate eradication is the goal. Drugs 
such as chloroquin and pyrimetbamine (Daraprim) are 
valuable tools in such programs.- The elimination of 
gametocyte carriers dramatically reduces the malaria po
tential. The drugs also are useful for treating persons 
entering eradication zones from malarious areas and for 
tieating stubborn "pockets" of residual malaria. In 
the time- of mass movements of populations, their utiliza
tion must not be overlooked. 

(-3) Research. The research proposed in Document 3, 
pages 1011 (study of' resistance to insecticides and pre
paration of staple food items containing anti-malarial 
drugs)' 	should be implemented. Studies, are also needed 
to develop other insecticides or new formulations of' 
presently used materials which are effective when pre
sent residual contiol is unsatisfactory. Combinations 
of DDT 	 or dieldrin with the- never organic phosphate 
compounds deserve careful study as does the development 
of formilations of these materials which will remain 
active- for one year or longer on all types of wall sur
faces. Mass treatments of populations with the better 
anti-malarial drugs including chloroquin -and pyrimethamine 
should be- treated. Additional research re'garding the 
bionadiies and ecology of the vector species of mosquitoes 
is also zicessary in -order to control certain species 
such as A. gembiae melas moie effectively. 

(4) - Mditional considerations. Malaria eradication 
raises economic and social problems such as increased 
populations in areas where these programs are success
ful. Theoretically, the additional mouths to feed will 

.	 be compensated for by an increased amount of productive 
labor available for agricultural and industrial uses. 
In the absence of malaria, children will be more 
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receptive to formal education- and absenteeism of both 
laborers from factories and children from schools will 
be reduced drastically (already demonstrated in Indonesia). 
Coordinated development of malaria programs with pro
grams in the fields of agriculture, industry and educa
tion, therefore, should'be encouraged. Malaria control 
should notb del if such a ina on cannot be 
developed formally. Malaria eradication vil so improve 
the health and well-being of the. people that their 
economic and social status will be- raised, and higher 
standards of living will result. 

(f) UNICF raises the point whether a period of three years' 
operation in any given area will achieve, eradication. It is 
unrealistic to expect to achieve eradication within three 
years in any given area. The. more logical programs would be 
those proposed in Document 3, page 6, whereby a 10-year period 
is established for eradieition activities. Programs based 
on three or four years' intensive control activities, using 
both anti-anopheline and anti-parasite measures coupled with 
subsequent permanent survellance activities, are realistic and 
should be encouraged. 
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SUMMARY. F 1955 MALARIA CONTROL ACTIVITIES
 
IN.COUNTRIES RECEIVING 70A ASSISTANCE1
 

Coun±ry U. S. Contribution Estimted Goal to be 
. Fr 1955 Atttined in 1955 

Philippin aes. . * 443,000 	 6,300,00 

Taiwan	 592,'000 5,500,000-

Vietnam, Cambodia, Laos 300,000 3200,000 

Indonesia .1,4ooooo 12,300,000 

Thailand * 123,500 6,000,000 

Pakistan * 213,590 68,900900 

Nepal 71,000 225;000 

India 4,700,000 136,000,00 

Iran	 545,647 4 

Ethiopia 506000 3Survey only 
65,oo 

Liberia	 73,200 

(Total houses to be sprayed '55-'58)
 

Honduras Infinitesimal (71,000) 
(not known) 

Ecuador	 (312,000)
 

Colombia	 " " (1,277,0-30) 

Mexico	 Services of one 
entomologist (FY '56) (2,972,000) 

Totals (excluding 
Western Hemisphere) 8,511,847 179,890,000 persons 

(Compiled .	 May 4, 1955) 

If 	 The following countries have initiated USQM malaria proJects since 
thi document was prepared: Peru, Haiti, Jordan. 

i 
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PART I: TE PUBLIC EEAT PROBLEM - WEAT HAS BEEN 
ACCOMPLISHED - WHAT REMAINS TO BE ACCOMPLISHED -

PROPOSAL FOR SOLVING TOl PROBLEM 

Introduction 

Il' he qradication of malaria from the w61riaJ as a pib2 a health 
problem ibl a basic objective of WHO. Thalks o the remarkble 
properties of IDT, a number of national health departments, often 
assisted by WHO, UN'ICEF or USA bilateral aid programmes, have made 
truly amazing progress towards this, objective. Until recently-the 
goal had seemed to become increasingly attainable. However, it has 
-now become apparent that there .may be a time limit beyond which the 
new insecticides, which have made nation-wide malaria eradication 
projects financially feasible, may no longer kill the imosquitos that 
carry malaria. Resistance to D.I' has appeared in several species of 
Anopheles malaria vectors after some six years of exposure. Hence 
the present concern. of-WHO that nation-wide malaria eradication, pro
jects be pushed ahead with the utmost speed and vigour. 

Present status of-malaria eradicatiofi

2. Today certain wide areas in the Americas, Europe and Asia bave. 
been cleared of malaria by DDT residual spraying. Nation-wide 
malaria control projects are well advanced 'in Argentina, Brazil, 
the British and French Guianas, Ecuador, Nicaragua, the United States 
and Venezuela; in Cyprus, Greece$ Italy, Turkey and Yugoslavia;* in 
Ceylon, India, Iran, Lebanon, the Philippines, Taiwan and Thailand; 

- in Madagascar, Mauritius and the Union of South Africa. In a total 
world population of just over 2.5 billions, some 606 millions 1 are 
exposed to malaria, but of these, some 230 millions1 either have 
been freed from malaria or are now being protected, chiefly by 
residual DDT spraying. Nevertheless, 'with an estimated 370 millions 
still unprotected against malaria it is obvious that world-wide 
malaria eradication remains a great task. The important point to 
be emphasized is that, excepting only tropical Africa, there are 
now in each continent malaria-cleared areas that demonstrate beyond 
doubt the. economic and- technical..feasibility of. malaria eradication 
by residual 'spraying. Four outsaiading examples may be mentioned 
briefly: 

Venezuela. In 1945 Venezuela set up the first national 
project that, from its inception, was designed. to eradicate 
malaria from an entire country by IT spraying. The latest 
report describes an area of some 180,000 square kilometres, 
with a population of nearly 2.5-ak1ion (50 per cent. of the 
nation's population) that is now malaria-free. The vector 

J-These figures do not take into account the Union of Soviet 
* Socialist Republics, the People's Republic of China and a few 

other countries, for which adequate data are not available. 
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mosquitos, Anopheles albinanus and A. darlingi, as late as 1941 
were responsible for malaria death rates ranging from 531 to 
1125 per 100 000. Anopheles darlingi has disappeared, but 
albinanus remains, harmless, of course, in the absence of hu
man infections. This proves that (a) malaria eradication by 
residual sprayingis possiblei without mosquitol vector eradicaF 
I	tion; and thati (b) sometimes] a7esidual sprayink by itself wil
 
result in the eradication of dome vector species as an extra
 
dividend.
 

Italy. In 1946 Italy announced a nation-wide malaria eradi
cation plan by residual spraying with DDT without larviciding or 
anti-vector drainage; The island of Sardinia was reserved for 
a special experiment in which there was to be not only house 
spraying but also .-larviciding and drainage to, attempt to eradi
cate the vector mosquito as well as malaria. Italy had been 
milarious for centuries, and in spite of many years of control 
by drugs,, drainage and larviciding, there were still some 55 455 
cases of malaria in 1939, with 627 deaths. This was a notable 
decline from the 129 482 cases, with 2045 deaths, in 1914 prior 
to World War I, but it was still an active enough seed-bed that 
when control measures slackened and drainage was sabotaged during 
World War II the number of malaria cases rose to over 411 602 in 
1945, with 386 deaths. (Mepacrine greatly reduced rate but not 
the morbidity.) 

Italy is now practically malaria-free. The residual spray
ing has been so successful that only seven new cases of' malaria 
were reported in 1953 and only five in 1954 in the entire 
'country, including Sicily and Sardinia, with a total population 
of 47 millions. In the latter island the attempt to eliminate 
the vector failed, but malaria was eradicated. 

MaurItius. Malaria appeared in Mauritius first about the 
middle of the 19th century, and the disease became highly preva
lent, remaining so until recently. In 1948 a nation-wide 
malaria er dication programme was begun, and the result has been 
that today malaria is rare. 'Malaria notifications dropped from 
46 395 in bl948 to only 23 in 1952. Here, as in Venezuela, there 
were two grincipal vectors; one, A. gambiae, remains in large 
numbers, the other, A. funestus, has disappeared like A. 
darlingi as a result of the -house spraying. 

Ceyldn. Malaria was a major health problem in Ceylon for 
centuries. It was highly endemic in many areas and- from time to 
time, as in 1934, became disastrously epidemic. In 1936, not an 

-epidemic year, there were some 2.9 million cases in a population 
of 5.6 million, a morbidity rate of 523 per thousand of popula
tion. A nation-wide residual spraying project was started in 
1946-47, the results of which have been excellent. Whereas 
there were 2.8 million cases of malaria in 1946 - a morbidity 
rate per thousand of 413 - in 1954 there were only 
29 650 cases ( diagnosed clinically without 
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blood examinations) in a population of 8.3 million, a rate of 
only 3.5 per thousand. Ceylon has now increased its rice crop 
by 50 per cent. and has resettled over a million people in 
fertile areas previbusl . uninhabitable because of malaria. 
Large areas inhabited by some 600 000 people are now virtually

of tle disease,, and here spraying has been stopped;. 
sTh0se are patrolled by Vigilance Units, searching forareas 


cases, which are promptly dealt with.
 

Development of resistance to insecticides 

3. In 1947 DDT-resistance in house-flies was first reported in 
certain areas that had been sprayed for two years. Such resistance 
is now widespread and is so strongly devetl ed against not only DDT 
but also against the related BEC, chlordange' and dieldrin, that in 
many localities house-flies can no longer tz controlled with these 
insecticides. Similar resistance was'noted about the saine time in 
certain pest Culex mosquitos but not in the Anopheles vectors of 
malaria until 1951. In that-year it appeared in A. sacharovi in 
Greece, after six years of exposure to DDT. This resistance has 
steadily become, more marked so that in numerous areas. of Greece to
day malaria conttol by DDT residual spraying is not possible. Such 
resistance has extended to related insecticides an4.as appeared in 
other Anopheles species. It has also appeared in A. eacharovi in 
two villages of Lebanon and in A. sundaicus in two small areas of 
Java . 

4. Another disconcerting phenomenon is the- behaviour of A. albimanus 
ini Panama. These mosquitos, after some six years of exposure to DDT, 
began in significant numbers in one area to avoid treated surfaces. 
Such a behaviour characteristic, if widespread, would, of course, 
make DDT useless for malaria control. This is'because DDT residual 
spraying in practice only kills an insect that rests on a treated 
surface long enough to take up a lethal amount of DDT: the -resting 
time required may be -about 15 minutes or more. In an area of South 
Java A. sundaicus also avoids DDT-treated surfaces to same extent.

5. Elsewhere, malaria vectors remain fully susceptible to DDT, in 
some cases after thn years of exposure to it. - For example, in 
Venezuela, Italy, India and Ceylon there is so far no evidence of 
any resistance or any behaviour change in any malaria vector. Thus, 
on the evidence, one can reasonably expect in most areas that DDT 
residual spraying will effectively-kill malaria'mosquitos of a given 
community season after season for at least six years. There is also 
reason to fear that sooner or later repeated exposure of a community 
of Anopheles mosquitos to DDT or related insecticides will result 
in the development of strains which will either not be poisoned, or 
else will avoid contact with treated surfaces. 4 
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Malaria eradication 

6. The term "malaria eradication" should not be confused with the 
expression "vector eradication"; the latter implies complete extirpa
tion of the malaria-carrying species of Anopheles from a given area. 
This is neither economically feasible nor technically possible ex
cept tinder unidal conditions. Welllimplemented attempts in Cyprus 
and Sardinia to eradicate Anopheles mosquitos failed, although in 
each case malaria was eradicated. The per capita cost in Sardinia 
was four times greater than that of equally complete malaria eradi
cation on the Italian mainland. 

7. Malaria eradication, possible today by DDT residual spraying,
 
implies the planned elimination of the disease from an entire
 
country within a period of ten years or less. Planning further im-

Plies that by regional and inter-regional co-operation, neighbouring
 
countries will co-ordinate their programmes so that a cleared area
 
will not be threatened by one where malaria is still endemic. The
 
plan should ensure that no given .area would be exposed to residual
 
insecticides for more than six years.
 

8. Such a bold concept is not considered to be unrealistic by 
those best qualified to judge. For- example, the XIVth Pan American 
Sanitary Conference, in October 1954, resolved, as regards malaria: 
"that the Member Governments should convert all control programmes 
into eradication campaigns within the shortest possible time, so as 
to achieve eradication before the appearance of anopheline resistance 
to insecticides..." Also the WHO Malaria Conference for the Western 
Pacific and South-East Asia Regions, in November 1954, in Baguio: 
"having reviewed the evidence that it is possible by DDT residual 
spraying to terminate malaria transmission over wide areas, recommends 
that the ultimate goal of a ration-wide malaria control programme
be the eradication of the di-..ease". 

9. In practice, when all factors are favourable, experience shows 
that one year's spraying with residual DDT iwill stop malaria trans
mission in a given area (see Table I). However, unless this freedom 
from transmission is actively maintained for three years, the 
reservoir of infection in the human population will not die out. 
Since there are often unfavourable factors, and because a margin of 
safety is required, it is now generally considered that routine 
spraying will be necessary for four years. If there is Then adequate
evidence that transmission has been completely blocked, spraying may
be terminated provided that the area is kept under strict surveil
lance by trained vigilance teams. All cases of fever must be in
vestigated, residual pockets of malaria must be eliminated by ade
quate therapeutic measures, and, if necessary, spraying must be re
instituted where evidence indicates that renewed transmission is 
likely or is taking place. 
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TABINL L 

SCEME 0? THE SEQUENCE OF~ EVENTSL -IN MALARIA ERAI)ICATION PROGRAMNES 

YEAR S' -1 1 2 3 4 5 6 7 8 i 9 10 

(Ih)kxceptionally favourable conditions. Infant ParasiteRate degative after fizat spra 
P'H A 8'E SRVEY ATTAC CONSOLIDA- N A I N T E N A N C E 

I_ TION 

Spraying opera- I I I 
tions (on a tota3 : 0C000000000 No more spraying except for special interven 
coverage base) I I tions I I-t 
Infant parasite 
rate I Itor.I I I. I 
Epidemiological arried out by Malaria carried out by General Hea 
surveillance: Service Service 
new malaria ULLOOULUfO I
 

cases traced (? + I - I - 10i -. 11 P1 

Protection from
 ~d

doreintroduction
 L-4 
Cof: a) 	DDT-resis- . F~O11.1 

tant mosquitos


Cb) malaria car- I I I I I I I S.N 
riers 

(b) Average conditions: Infant Parasite Rate negative after second year of spraying 

Note: 	 Interruption of spraying; wflen infant parasite rate has been negative for three 
years. 
Malaria is no longer endemic when epidemiological surveillance has failed to trac 

new malaria cases, presumably infected (for three consecutive years) in the area of 
eradication. 

GPO 9015. 
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10. While it is generally noteconomically or socially feasible 
to use antimalaria drugs to eradicate the disease when it is 
widely prevalent, their use may be indicated in the later stages 
of a nation-wide malaria eradication plan, when small foci of 
malaria are being found and dealt with by vigilance teams. How
ever, in somd areas it mar be foundl avisable to make use df drugs' 
as appplementary measure at an eanler, stage 

11. By definition, when in a given area there has been no locally 
contracted case of malaria for a period of three years as determined 
by adequate surveillance, then the disease is no longer endeWicsee 
Table I). At this point the special malaria eradication organization 
can safely leave an area, and the local health department can take 
over the-responsibility for detecting and dealing with any reap
pearance of malaria. Thus, in planning nation-wide malaria eradi
cation, it is usually necessary to visualize four years of residual' 
spraying followed by at least three more of special surveillance. 
As, under average conditions, some areas will always lag behind 
others, the special organization for nation-wide malaria eradi
cation should probably be planned for a period of ten years. There
'after, the specially trained personnel will be available to attack 
other health problems. 

Costs 
12. From reports submitted 6o WHO, it appears that the'annual cost 
of malaria eradication by DDT residual spraying varies from an average 
of 11 cents-in South-East Asia to 46 cents in the Americas per 
capita of those protected. About 48 per cent. of the cost of' opera
tions goes for insecticide, spraying equipment and transport. Expendi
ture will decline when spraying is interrupted, as maintenance costs 
will be notably less than those of active eradication procedures. 
However, an accelerated and complete eradication programme which must 
clear the last-possible focus of infection promptly may cost some 10 
per cent. more than a less exacting programme (see Annex 1). 

Benefits 

13. The benefits of substituting malaria eradication programmes 
for routine malaria control derive from the fact that the former 
will be self-limiting, whereas the latter has no discernible end. 
Italy had thousands of cases of malaria in 1939 after many years of 
classical malaria control by drugs, drainage and larviciding. Vig
orous malaria control of a similar type was-carried out at enormous 
cost in the United States from about 1915 through 1945, but the 
country remained malarious - highly so in some countries. The 
cost of the accelerated programme with DDT residual spraying, which 
virtually eradicated malaria from the United States in the years 
from 1946 to 1952, was a good investment. 
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14. There can be no dinbt about the geeal econnic and social
 
benefits that malaria eradietion. brings to the sentrie s leared
 
of the disease (see 'JD0C na ektl. 9, As regards
V.1.23). 

non-malarious couittries, to v in
obviomsky Uhey will Paxe the 
benefits if they have import or export business ith countries once 

I malarious and no freed of tha-bude I I I I 

a'l-r: I Ii I I I 
Conclusion 

15. The reasons for an aacclerated. programme are to be found in the 
fact that the-mosquito-vector may become vsaistant to DDT if the 
attack is prolonged and that ex-Ahotion thereafter would be un
reasonably costly and often impossible. Tharp is therefore today 
no other logical choice: malaria eradivatten is cicarly indiacated, 
presents a uniqe opportunity isnd shoua be ilemented as rapidly 
as possible. Time is of the sence. 

International iolieations of a weld.-vidt gAlaria erAdlcation 

16. An important international imlicaVon 6t mtaria ermdication 
derives from the fact that infective knopl mosquitos or insecti
cide-resistant strains of veictor mtaitt es or human malaria cariers 
infective to moquiztes can easily com tional riMaries. ath 
as interchange of mosquites and pAlari& parasitei twea,;Ccountrias 
may have little importance if the countris are malarioug but in 
some cases the investment made by a ou*ntry in eradienting its Asalaria 
may be jeopardized by a neighbouring country whch has not taken 
similar measures. The spread of D-resistant strains of malaris 
mosquitos *mightbe particularly dangerouvs. Also, it- is .quite pos
sible for imported infective mosquits or frective human carriers 
to start the transmission anew it %comtry where such transmissioa 
had been interrupted. Hence the toportance of regional em inter
regional programes and the spe:al simificance of plans suh as
that to eradicate malaria frtm A1 the Aearlcas. There i6 urgent 
need for full international co-operation andVAl cogolination a& 
as international aasistInee in malaria eradioatianprogamn"..

17. Another international implication of malaria rrdication ± 
that today there are several enes dapensng moy for secial 
and economic improvement of undeideveloped coutrie. These agenda s 
are greatly interested in practical projcts that pramise Important 
gains at reas-onable eost. Malaria eredicatia by residual spraying 
-is' now a- thoroughly-practical proposition in many areas and is 
thus receiving considerab1 financial su&pr But once yI. Anopale

resistance to intwicides' deel.ps the ,setsof control are ssv
 
to oecome so much higther tkat questions cf cic Xeasibflity
will arise.
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18. Moneys for international aid have great importance in assisting 
countries to carry out malaria eradication programmes; in fact, 

-vithout 	this aid ;same! countries would find it impossible to adopt
 
such programmes and would thus remain malaria foci dangerous to 
surrounding-countries. - 

19-. IAequate pla ing is of great importance- in connexion with 
international assistance; and such planning mist- include the national 
and international aspects of malaria eradication. Total coverage, 

. - which is essential, may in- some cases be unusually expensive. 
Hence, in some countries it may be' necessary-Tht the central govern
ment 'to provide increased financial support to the local authorities 

.	 for- the implementation of the eradication progranime. Sometimes it 

will be necessary for countries to merge a part of their programme
 
into an- inter-country programme so that contiguous areas will re
ceive -atimultaneous and thorough treatment. - Regional Offices of WHO
 
can be of great assistance in drawing up and--promoting such inter
country plans and agreements.
 

20. While a continental -plan of eradication has great advantages 
and seems possible now in the Americas, such a plan may not be 
feasible on every continent. In same cases -eradication will have 
to proceed by areas, which should be chosen on the basis of (1) a 
topographical configuration or other conditionsthat can-provide 
barriers so that after the area has been cleare -of malaria, spraying 
can be:ssafely discontinued; and (2) the villiqgness and ab Iity* of 
the country concerned to carry out the programe. Cc-ordination of 
programmes in time and -in efficiency as well as in topography is in
dispensable. 

21. As already noted, all national malaria control programmes 
should aim at malaria eradication. It seema feasible to plan conti

- nent-vide programmes for the Americas and Europe and large sub
continental programmes in the Eastern Mediteranean, the South
-East Asia and Western Pacific Regions. On the African continent 
south -otthe Sahara, since there have not yet been demonstrations 
of anywide areas-being cleared -of malaria by residual spraying, 
it seems premature to plan in terms of cntinent-wide eradication. 
The problem of finding an effective, and aeronmical method of eradi
eating malaria in tropical Africa has not yet been solved. Pilot 

projects are being carried out, and these require increased em
phasis and assistance in order that -a solution ny be obtainedas 
quickly as possible. 

22. In thezplanning and implementation of worl&wide malaria 
eradication, WHO dill be expected to give tachnidal advice and 
co-ordinate the necessary resources. It should therefore be pro
vided with the means of fulfilling the following functions: 
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(1) Technical advice 

1.1 Exchange of information and provision of facilities to 
make quickly available to all malaria services of governments 
such technical data as are.of value to their programmes. 

1.2 Organization of malaria confeances,' siudy groups, and 
meetings of chiefs of malaria services. 

1.3 Supply of malaria advisory teams on the request of 
countries, to help in savling particular problems, to provide 
.independent assessment- as to progress of efficiency of 
operations, or to suggest such:modifications in planning of 
operations as might be indicated, 

1.4 Advisory services of highly experienced malariologists 
of international reputation as requested. 

1.5' The provision- of training-facilities through fellowships, 
study tours, and malaria courses. 

(2) Co-ordination of research 

There is still urgent need for co-ordination 'of research 
in connexion with malaria eradication. The two most immediate 
research projects would appear to be: 

2.1 Experimental study of the development of resistance in 
anopheline vector species to the several chlorinated hydro
carbon insecticides and the possibility of the loss of such. 
resistance when the insecticide is' wtthheld. 

2.2 The preparation of a staple food item containing an anti
malarial drug - for example, chloriquinized Palt as used by 
Pinotti in the Amazon area - which could be distributed to a 
population living under conditions where residual spraying is 
not practicable and where routine administration of drugs as 
such would be impossible. 

(3) Co-ordination of resources 

As regards the provision of equipment, transport and 
supplies, or even, in.some cases, of financial helj for local 
expenses, WHO might well be given authority to co-ordinate 
and stimulate appropriations from various agencies or non
governmental- bodies. 
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PART II: RESCUMCES OUTSIDE 'WHO WHICH SHOULD BE DEVELOPED TO 
SUPPORT THE PROGRAME OF MALARIA ERADICATION 

23. As indicated in Part I of this document, there are today 
several sources of funds for social and economic improvement of the 
sb-called unde+-develo ed couAties. Other specialize. aencies of 
the United Nations, like FAO, 'or instance, and the United Nations 
Expanded Programme of Technical Assistance, UNICEF, the Colombo 
Plan, the United States of America's International Co-operation 
Administration and other agencies have an interest in eradicating. 
malaria from the world. The governments of countries where malaria 
continues to be a problem should be encouraged to provide the 
necessary resources to the extent possible for eradication of malaria 
in their own countries. Furthermore, there may be sources of contri
butions from private concerns interested in offering services or 
funds to the programme. 

24. Under the new programming procedures for the Tecbnical Assis
tance Programme, the responsibility for assigning priorities to pro. 
jects to be financed under that programme rats with individual 
governments withir thel country-ceilings established- by the. Technical 
Assistance Board for all'participating organizations. The Director-
General therefore proposes, to invite all governments participating, 
in the proposed world-wide malaria eradication programme to request 
that priority be given to appropriate projects in their country pro
grammes to be financed from Technical Assistance funds. 

25. As will be seen from the attached extract from the report of 
the UNICEF Executive Board on its March 1955 meeting, E/ICEF/294 :' 
(Annex 2), that Board endorsed "the general proposition that UNICE' 
provide increased aid to enable governments to intensify their con
trol programmes in order to achieve malaria eradication". Ac
cordingly, it requested the Executive Director to continue to pre
pare requests on the same UNICEF principles as in the past "but at 
the increased tempo which governments may desire". Nevertheless, 
in view of the seriousness of the obligations proposed to be under
taken by UNICEF, and in recognition of the urgency of the, matter, the 
Board proposed that a special meeting of the UNICEF/WHO Joint Com
mittee on Health Policy be 'convened in the near future "for the pur
pose of clarifying the relevant technical and policy .aspects of 
malaria eradication programmes and, in particular,. indicating to 
UNICEF the areas in which such programmes might useflly be .under
taken in the near future." It was hoped that the. report of the 
Committee would become available to the Board at its September 
session and serve, in the meantime, as a guide to the UNICEF admini
stration in bringing forward requests to its September session. 

26. In expressing its readiness to -co-operate in the proposed 
world-wide malaria eradication, subject to the conclusions of the 
Joint Committee on Health, Policy on the various aspects of UNICEF 
aid to large-scale malaria eradication programmes as well as the 
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areas where such programmes should be undertaken, the Board wished 
to be assured that it would not be called upon to contribute toward 
the cost of the international health personnel required. 

27. In view of the magnitude of the programme and the need for as
sistance from many sources, the Director-General recommends that hp 
b6 authorized to seek the dacive co-oporation ad &ssistaiceof I! 
other -appropiate bilateral hnd iultilateral go ernmental'agencies 
including the United States International Co-operation Administration, 
the Colombo. Plan and others, as well as non-governmental organiza
tions and private concerns. It is envisaged that contributions in 
any-usable .currenciesr or in services, supplies and equipment should 
be accepted for use in the programme. 

PART III': IMPLICATIONS FOR WHO 

General 

28. The World Health Organization, in exercising its constitutional 
function "to act as the directing and co-ordinating authority on 
international health worl& J' should take the initiative and assume 
full responsibility for technical advice, co-ordination of research 
and co-ordination of resources in the implementation of such a 
world-wide programme, as outlined in Part I of this document. In 
order to carry out these functions, the Organization needs the means 
with which it can make available appropriate advice to governments, 
assist in providing training facilities for staff and stimulate and 
co-ordinate research to achieve complete success and to guide the 
total programme. The Organization should also take the responsibility 
for co-ordinating other international, bilateral or multi-lateral 
resources which can be made available to meet the costs of the large 
quantities of supplies and equipment without which the effective im
plementation of the programme is not possible. 

29. It will be recalled that the Executive Board, at its fifteenth 
session, adopted resolution EB15,.67,1 calling attention to the 
urgency of malaria eradication. 

30. The Director-General urges the Health Assembly to give favour
able consideration to this vital undertaking, in which it is now 
planned that iWO will play an important role, taking due account of 
the importame of timing and the opportunity which is now available 
to improve tae health of the peoples in vast areas of the world. 

31. There are set out below the detailed proposals which the Direo
tor-General is submitting to this Assmebly in relation to the bud
getary and financial implications of the proposal for the Organization. 

Off. Rea. Wld Hlth Org. 60 
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Implications on the Regular Budget of the Organization 

32. The greatest possible security of financing of those basic 
activities which will fall under the responsibility of the Organi
zation is necessary. Having regard also to the size of the addi
tioial amount needed, it is proposed that the basip masimum .re
quiements for the Organizadion'ls -o'ating ctivitiek be
financed from its regular budget She Dirictor-General calls atten
tion to the fact that it is undes rable to distort the total health 
programme under the regular budget for the purpose of financing 
malaria eradication. It should be emphasized that the orderly 
implementation of all the other activities included in the Proposed 
Programme and Budget Estimates for 1956 should not be affected,and 
the Director-General would urge that these other activities should 
not suffer a reduction in favour of a concentration on the-malaria 
eradication programme. 

33. There are attached, as Annex 3 and Annex 4, descriptive ma
terial and the estimated additional costs for the minimum require
ments which it is proposed should be met from regular -funds for 
this programme. The information contained in the annexes has been 
presented in a form similar to the one used in Official Records 
No. 58. It will be noted that the estimated total additional ex
penditure in 1956 amounts to $309 484, of which $306 484- refers to 
Appropriation Section 5 and $3000 to Appropriation Section 7. An
nex 4 shows also the amounts already provided in- the Proposed 1956 
Programme and Budget Estimates for malaria work under all funds, in 
order that the Health Assembly may know the total estimated costs 
of this programme in 1956 under Regular, Technical Assistance and 
Pan American Sanitary Bureau funds. 

34. The supplementary estimates of $309 484 are based on the as
sumption that approximately the same level of provision for aalaria 
work will be maintained under Technical Assistance funds as shown 
in the 1956 estimates. It is also expected that an amount approxi
mately equal to the:supplementary 1956 estimates will be required, 
at least for the first four to six years of the period of imple
mentation, although the precise requirements will have to be calcu
lated for each individual year and, included in the Director-General's 
annual estimates. 

- 35. The Director-General recommends that -this additional pro
vision be included in the amounts to be voted by the Assembly for
 

- Appropriation Sections 5- and 7, and that the $309 48 be financed 
by using an equivalent amount which is available in the increased 
casual income. This would avoid an increase in assessments on 
Members over the amount shown in Official Records 58 and would not 
disturb the orderly implementation of the activities planned and 
provided for in the Proposed Programme and Budget Estimates for 1956. 

36. The Committee on Programme and Budget, in reviewing the Pro
posed Programme and Budget Estimates for 1956, will wish to examine 
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these additioral est:!%, rheore ts budetsz; n:%:.g 
determined. 

Malaria Eradication Sarc: &vot 

37. Ai c in - i i opd tht
 
the resources expected to be zmAe artid:1e ;rgss ths rgular bvdget

and from bilateral an mliti &: 4 ba sa *cted by direct
 
contributions from govezmmarts and from p2vat2s sources, to be paid
 
into a Malaria Er&iic onAt Pecl Tr: e Eigkth: Wold HEaith
 
Assembly may therefore wish to at::.je t e Disrtor-'Sneral to
 
address appropriate appafls for thris e to e and pri
vate sources. 

38. Should the Health Assembly aprov the propoals, the Directr-

General recomnends that the Special Aceount to b- established should
be used specifieally for the p Cse 3,f mdst tbas -st cf:
 

such surplies ad evpire, m:.rt fro u'stal retieraa:ts 
.5 provided from Reaf:1str ai =al tid AssIstace tads, as 
necessary for the effective mplmtatic- of the programe

in individual countries, to teo extrt tra:4 stc spplies and 
equipient casrot be protded by thz ,pren itsof the czris 
concerned from 1cal rsoures, by ilateral or asftil real 
agencies including WTtSFOE?. 

(b) such services as m-y be ra. ed in individul countries 
and as cannot be made available 7j t-e governts of such 
countries or by bilatxe-l or sm^tilaterl agenc-ies. 

39. It is proposed that the &na,,if1 Atonwt s -ld be credited tith 
contributions received in amy- esal3 ear-"- fn vb.tever o %,
and reflect contributions iz k .%, vbter: in z8 fv-- of i
 
or supplies and eqiaxt.
 

40. In ascoranzs with fi-saccfl :a 3s ve 6.6 an& 11.3, it i2 
recommended that tae prope& Hslete f: Ztatio Stial Aa-crzt be 
maintained as a seL,2et s ucut a t ofi hss ot The ;Aco'.sr.t 
be reported to the Execntvi 2eard se:dtht Word- ,Lh Azsesy. 

41. -Financial rak;ion 6.7 ra ixcs, twt a., th2ed r . 
wise provided by tKe Eealth As ltantce.w8 arall t 
administered "in accordate &t i reatst reglatitcs". It is 
commended that rezoorded obligatios ayir.at tM Sptial Acombt abll 
be maintained as such u.t2i dihsad, r s ie^1tof a&t:on 
of the programe, and that the unea a . szess of tv A t b 
carried forward from year to yer znt'-1 the peerme t. 

.~2 

http:ltantce.w8
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42. Activities under the Special Account will be included in the 
Director-General's annual financial report. 

Action to be requested of the Executive Board 

43. ,Article 5t of the Constitution authorize' the Health Assembly 
or the Board acting on behalf of the Health Assembly to accept and 
administer gifts and bequests made to the Organization. The Health 
Assembly may wish to request the Board to establish a committee: 

(a) to accept contributions between sessions of the Board, and 

(b) to advise the Director-General from time to time on any 
questions of policy relating to the administration of the Special 
Account or to the implementation of the programme. 

PART IV: SUMMARY OF RECOMMENDATIONS ON MALARIA ERADICATION 

44. There follows a summary of recommendations submitted for the 
consideration of the Eighth World Health.Ass6mbly: 

(1) That a world-wide malaria eradication, programme be im
mediately undertaken, with WHO providing technical advice, co
ordination of research and co-ordination of resources. 

(2) That the Director-General be authorized to request those 
governments in whose countries malaria still exists to give 
priority to malaria eradication projects in their requests foY
 
assistance under the United Nations Expanded Programme of Tech
nical Assistance and to provide the resources locally availabie 
which are required to achieve malaria eradication. 

(3) That the amount of $309 484 required for the.programme 
in 1956 be added to the appropriation for that year, and that! 

* 	 it be financed from the additional casual income which has be2
 

come available.
 

(4) That the Director -General be authorizedto address ap
propriate appeals for'asistance in malaria eradication to 

governmental and private sources.
I 

(5) That a Malaria Eradication Special Account be established 
for the purposes and witA the'composition set forth in Part III 
of this document. 

(6) That the Executive Board be requested to establish a com
mittee to accept contributions to the Special Account and to ad
vise the Director-General.on policy question.relating to the in
plementation of the programme and to the administration of the 
Special Account. 

http:Director-General.on
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A TENTATIVE PROGRAMME TOWARDS WORLD-WIDE MALARIA ERADICATION 

The calculations given in the following table are rough esti
mates. The rate of annual increasen the number of protected 
people for each region varies 'oving to variations that can be fore
iedn for the develophednt of 'tile different national progrAmmes. II 

(1) In general it has been assumed that only in 1955 will the pro
gramme reach total coverage of areas aiming at malaria eradication. 

(2) It has also been assumed that full. interruption of transmis
sion will be achieved usually only during the second year of total 
coverage spraying and that therefore house-spraying might. be with
held in any suitable area that has been completely sprayed for at 
least four years, provided that by the fourth year appropriate 
slhrveillance and treatment of traced cases is undertaken, and pro
vided that the infant parasite rate has been negative in the second,
third and fourth years. 

(3) It has been estimated that the per capita cost per year of 
active surveillance, and treatment of cases will amount to 40 per 
cent. of the cost of active protection by spraying. 

(4) The duration of "epidemiological surveillance", as mentioned 
above, has been foreseen for five- years, after which maintenance 
could be entrusted to the general health services and would no 
longer need to be the concern of the special antimalaria organi
zation. 

(5) The total per capita cost per year of the residual spraying. 
campaign given in tables (c) and (d) has been calculated on the basis 
of the following averages for each region: 

Americas $0.455 (in 1958; 40.42 in 1955) 

South-East Asia $0.11 

Eastern Mediterranean $0.20 

Western Pacific $0.175 

Europe . $0.20 

Africa $0 .41 

To the above figures 10 per cent. has been added to cover the 
increased cost of eradication as compared with the cost of subtotal 
control (table (d)). 

(6) Aithe American Region has supplied corrected data, no attempt 
has been made to apply the considations and calculations mentioned 
in paragraphs 1, 4 and 5 above for that region. . 
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(7) It may be noted that as a world average the cost of supplies, 
transport and equipment amounts to some 48 per cent. of the total 
cost of spraying operations (without the 10 per cent. supple
ment mentioned in paragraph 5). This percentage is based on an 
average requirement per million population to be protected of 100 
tons DDT 75 per icent. wettable powder, 250 sprayers, and 20 ve
bidels, applied'to 	 the proportion or population belonging o be 
Varidus iegios in the programme foreseen for 1958.
 

(8) -It should-be noted that as eradication from the whole of the 
Afrfcan, Eastern Mediterranean and Western Pacific Regions cannot 
at the moment be envisaged, for the purposes of this tentative pro
gramme limited targets have been set for those regions as detailed 
below: -

Region Population of malarious areas (in Millions) 
Total Provisional targets 

ANRO 131.5 131.5 

SEARO 253.0 253.0 

EMRO	 50.0 40.0 

S WPRO	 23.0 18.0 

EbRO	 34.0 34.0 

AFRO 111.0 10.0 

Totals 602.5 486.5 

- It should also be noted that the above figure for the Americas 
includes 74.3 million already completely protected. 

K-.
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TABLES 

Milflons protbcted by sprNkg 
S . I i' I 

I I 

Region or 195k 1955 1956- 1957 1958 1959 1960- 1961 1962 1963 1964 

Americas 25.3 32.0 45.5 54.5 -57.2. 25.2: 32.7 2;T 

S.-E. Asia 74 100 150 .165 .190 105 70 88 63 48 33 

E. Mediterranean 14 1 14 20 25 30 25 20 15 10 

W. Pacific 9.7 10 12 14 15 6 6 4 3 2 ...... 

Europe 25 25 26 28 5 7 8 6 4 2 

Africa	 6.7 7 7.5 8 8.5 2.3 2.5 2 1.5 1 ...... 

154.7 189.o 261.0 294.5 305.7 170.5 116-. 117.7 1.5 5333 

(b) 	 Millions protected either by spraying or by surveillance 
1953- 1 1 

Region 	 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 

Americas 25.3 32 45.5 54.5 57.2 57.2 57.2 57.2. 57.2 

S.-E. Asia 74 100 150 165 190 205 220 253 253 253 253 

E. Mediterranean 	 14 15 20 25 30 40 40 40 4e 4o ........
 

W. Pacific	 9.7 10 12 14 15 16 18. 18 18 18 ........
 

Europe	 25 25 26 28 30 32 34 34 34 34 34 

Africa 6.7 7 7.5 8 8.5 9 10 10 10 10 10 
15.7'8 201. 294.5 330.7 359.2 379*2 L612.2 L12.2 355 297 

. 1) 
4 26.3j 229 263.3 335.3 368.8 Wo5 433.5 453.5 4686.5 4686.5 486.5 486.5 

1) 74.3 million population living in potentially malarious areas in the Americas 
already completely protected are included in the grand totals for the years-1954 to 
1962 inclusive. They are also included in the grand totals for the years 1963 and 
1964, together with 57.2 million which will no longer be under surveillance then, 
and in that for the year 1964 populations in the Eastern Mediterranean and West 
Pacific Regions which will no longer be under surveillance are also included. 
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customary in many countries not to spray villages with very low 
N_-fleen-rates or those that were too remote from the highways. 

This procedure would jeopardise the possibility of discontinuing 
the campaign, because it would leave sources of infection within 
the controlled area. 

Sec6dly, the assessmeuit ot results should be so organized as 
to make it possible to ascertain if and where a total inter
ruption of malaria transmission has been achieved. It.is felt 
that the usual malariometric survey methods are not sufficiently 
sensitive for this purpose. As a matter of fact, it might be 
said that such methods lose much of their utility both where 
transmission is extremely intense and where it is at vanishing 
point. In the latter case, infant parasite-rates may have 
reached zero, thoiugh some transmission is still occurring. 
Therefore, it seems necessary that the localities should be 
visited regularly and that all subjects having fever or having 
had fever during the intervals. beiween visits should have their 
blood examined. This active search for cases, such as is being 
carried out in Greece, seems necessary; but it should be 
started at least one year before interruption of the spraying 
campaign is envisaged, in order to be as sure as possible that 
such interruption will be applied only where appropriate. 

Thirdly, malaria control should be implemented with the greatest 
technical thoroughness, all at one time and in as large an area 
as possible, preferably bordered by areas where, naturally or 
as a result of control, there is also no transmission. 

Fourthly, appropriate safeguards, such as those indicated in 
the fifth report of the Expert Committee on Malaria, should be 
introduced to ensure rapid detection of any case of malaria 
and prompt elimination of possible transmission." (PP. 515-516) 

th~ statement concludes by pointing out: 

"It is realized that this new pattern of planning, which must 
be conceived of in terms of hugh areas, of total coverage, of 
great thoroughness of control, and of a minimum of years, will 
be.-difficult and that its implementation will, require more funds, 
more trained personnel, greater efficiency of operations, and 
better systems of epidemiological surveillance than are neces
sary now. Further, it may require inter-country coordination 
of programmes. These difficulties would be compensated for, 
however, not only by better and quicker results, but also by 
the hope that after a few years of' intense efforts, malaria 
control would no longer represent an important item in the 
yearly budget of the health administration. Should this new 
and bold planning not be adopted, the penalty might vary. In 
the more favourable cases, house-spraying would remain effec
tive, but would have to be continued year after year; in the 
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unfortunate cases insecticide resistance would develop, izi
crease, become polyvalent, and the whole programme might ulti
mately end in failure." (P. 518) 

44. 'Estimates by WHO 'show that appro pl Y 309 million perabnas 
in reporting comtries have ye tq e proateted .agai4 malari. 
Of this number, the UNICEF Administration estimates that about 135 
million are in countries that may request UNICEF aid. During the 
period 1955-1959, aid may be sought from UNICEF for some 49 million 
of these, although not more than 40 million would be covered in any 
one year. 

45. The cost of international aid for anti-malaria campaigns has 
been between 100 to 200 per person protected per year, with an' 
aveiage of about 12 . On the basis of these estimates, the cost to 
UNICEF of 'aid for malaria eradication would be about $5 million per 
year.
 

46. The Executive Board was impressed with the evidence of the 
economic importance of the campaigns ,as called to its attention by 
the Director of the Pan American Sanitary Bureau/Regional Office for 
the Americas: 

... In its malignant form, malaria'is highly fatal, particu
larly among the young, and is still one of the world's great
 
killers of children. Although other diseases may decimate,
 
only malaria depopulates. In the past, malaria has caused 
large areas to be abandoned to the jungle, and the developient 
of enormous fertile tracts has.been prevented. Survivors of 
severe malaria, and of repeated mild infections may suffer the 
lifelong debilitating effects of chronic infection. Malarious 
populations tend to live on a bare subsistance basis, contri
buting nothing to the common good. Even where the incidence 
of infection is relatively low, there is a surprising inhibi
tion of both mental and physical effort." 

"Malaria is a serious burden on the economy of every malarious 
country.. It has been well said that, where malaria fails to 
kill, it enslaves. It is an economic disease. No infected 
area may hope to meet the economic competition of non-malarious 
regions. In agriculture and industry,labour-is inefficient 
and the output is often reduced by one-third to one-half and 
even more. .. As a primary basis of economic development, 
malaria must be suppressed." (E/ICEF/282, Paras 7-10) 

47. Subject to the provisions set forth in paragraphs 55-56, 61 
and 62 below, the Executive Board endorsed the general proposition 
that UNICEF provide increased aid to enable governments to intensify 
their control programmes in order to achieve malaria eradication. 
It requested the Executive Director to continue to prepare requests 
on the same-UNICEF principles as in the past but at the increased 
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tempo which governments may desire. The Board would continue to re
ceive requests on the same basis from all parts of the world. 

48. The Board believes that through this means a very important 
opportunity is offered UNICEF for a fundamental 'contribution to 
welfare of children. The Board, expressed its appreciation for;thet 

planning reflected -inthis new approach which, in the longrun view, 
will be more effective and economical. 

49. In order to meet the unusual need for allocations in this 
field, project allocations would be made annually for one-year periods 
(instead of for two or three years, as has been the case in the past). 
At the same time, however, the Board would give approval in principle 
for its participation in a country programme over a period of years. 

50. The Board was conscious that, once full-scale eradication pro
grammes have begun with its aid, UNICEF will bear a heavy responsibility 
for ensuring that aid is continued until success is achieved. 

Technical Aspects 

C) 
 51. It is- apparent -that successful eradication requires planning
 
involving large areas, total coverage, and great thoroughness of 
control with all that this--implies in terms of such elements as the 
willingness of governments to participate as fully as possible (in
cluding governments of countries in which the incidence may not be 
regarded as serious); prior surveys of the malaria situation; the 
availability of trained personnel; the development of efficient 
and economical organization; the assurance of low per caput cost; 
the formation of better systems of epidemiological surveillance; 
the degree of inter-country coordination of programmes required, etc. 

52. It is the practice of the UNICEF Board not to embark upon large
scale comittments of a long-range- nature-without a full understand-' 
ing of how the UNICEF investment would produce desired'results both 
on an over-all basis and in specific country application. 

53. The Board was grateful for the technical assurances bearing 
upon the points which were given by the representatives of WHO 
at the Board and Programme Committee meetings, including assurances 
that required technical personnel would be available in the Americas, 
and that trabhing of the bulk of local personnel need be only of a 
short-term character. Among those governments in the Americas 
where discussions of individual country pisogrammes had begun, a 
full desire to proceed had already been indicated. 

5k. Nevertheless, in view of the seriousness of the obligations 
-proposed to be undertaken by UNICEF, the Board wished to-have greater 
assurances than could be given at the current Board session that 
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UNICEF would be taking the proper steps in the proper*way, and that 
these steps were in 	 accordance with an over-all-plan- for cooperation 
among countries, as 	well as effective plans at country operating 
levels. 

I ' 	 I 
As a consequence, the Board proposed taat a special meeting of 

the UNICEF/WHO Joint Committee on Health Policy be -convened for the 
purpose of clarifying for UNICEF the relevant technical and policy 
aspects of malaria eradication programmes and, in particular, indi
cating to UNICEF the areas in which such programmes might usefully 
be undertaken in the near future.. 

56. It was generally recognised'that the problem called for urgent
 
action. Therefore, the Board proposed that the special meeting of
 
the JCEP be convened in the near future so that its report -will be
 
available to the Board for its September session and can,- in the
 
meanwhile, serve as a guide to the UNICEF Administration.bringing
 
forward requests to the September session.
 

Effect-on UNICEF Aid for Other Types of Programmes and to Geographic
 
Regions
 

57. The Administration pointed out, that during -1954, $17 million gross 
was allocated by UNICEFj including $2 million for-malaria work. If 
it should become necessary to allocate $5 million for malaria, this 
could be done without disturbing past patterns -if sufficient contri
butions were obtained to carry allocations to the Board' s -target level 
of $20 million. It was the earnest hope of the Board that governments 
would increase their contributions to UNICEF'so that. the-420 million
 
level would be achieved.
 

58. Should, however, the level of allocations next year not exceed
 
the 1954 level of $17 million, the additional $3 million required an
nually for malaria (i.e. $5 million as against $2 million allocated
 
in 1954) would be obtained, according to estimates by the Adminis
tration, by reducing allocations for emergencies by $1 million. (which
 
would be made possible by receiving skim milk free except for ocean
 
freight costs) and by reducing allocations for long-range programmes
 
other than malaria by about $2 million (from $9.75 million to $7.5
 
million), or about 23 per cent.
 

59. Au-far as possible, adjustments would be made on other health
 
programmes, thus maintaining the over-all proportion of aid to long
term nutrition programmes (including the developmeuit of new protein
 

.sources)-. 
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60. The Board recognised that the -proposed comnitment of $5 million 
annually for malaria control would,- at best, zesult in a hold-the
line operation for other types of activities and constitute a de
parture -forUNICEF in its trend, of expansion and increasing imact 

Ialong a variety of lines, some of which hold vromisd of new andfrif laoce. I 111fruit1 praches. Moreqvar, shouid the Atiernati'enal phase o 
aid kor malaria eradicattoA programigs take' longer.tban anticipated,
the disproportion both as between types of. prorames and areas 
would continue. 

61. In the light g? the aove considerations, the Board decided that 
such disproportion as may result between regious should be regarded 
as temporary and not -as establishing a precedent;, and that the Board 
would, at a later stage in its development of annual target progranmtea
of allocations, give increased attention to the needs of reglacs to 
which UNICEF aid bad been less as a result of the eradication pro
grammes. . In this connection, the Board recognised thbat crget pro
grammes are not regarded as inflexible, -but rather as a guide sub
ject to changes by the Board on. the basis of new information and ex
.perience. * 

Costs of International Project Personnel for Malaria 

62. The Board appreciated the assurances that in the -Americas the 
costs for international,,project personnel in m4aria, projects would 
be met in full by WHO and PASBE and that there was no intention to. re
quest UNICEF to bear the costs of any' of the required international 
project personnel.' The Board wishes to see these assurances firmly a 
spelled out not only for the Americas but for other areas where UiICEF 
might be giving more aid td malaria projects. (The general question
of UNICEF/WHO financial relations discussed inis 	 paras 119-131.) 

Malaria Eradication in Mexico 

63. Mexico has the most serious malaria problen in the Americas. 
Of a total of 30 million persois in the Ame-icas unprotectad against
malaria, 19 million live in Mexico. This, presents a problem of very
large proportions, as the Government wants to raount a four-year eradi
cation programme, 1956-1959. The cost of insecticides, transort and 
sprayers needed by Mexico for this cam5aign is estimated to be bet
ween $6 million and $8 million. 

64. The Government of Mexico has indicated its serious interest in 
prosecuting this programme to its ultimte objective of eradizati.on, 
and is now in the process of making firm financial arlangements to 
ensure the availability of -funds for the local ercenses of the es-tire 
campaign. 

K
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65. In view of the desire-of the Government. of Mqxi6 to procee4 
with the necessary preparatory steps, including financial arrangements 
and, the training of -personnel, the Government requested an indication 
from the Executive Board of UNICEF of. its-. villingness -in principle to 
assist this programme with iorted supplies. 

66. The Board agreed in principle.-to participate in th6 proposed 
four-year talaria eradication-programme. This otid be subject to 
the conclusions of the:JCEP on the. various aspects.-of -UNICEF~aid to 
large-scale- malaria eradication programmes and, as far as Me4Lco is 
concerned, the develowent of detailed plans. for effective field 
operations and the provision -of the local- finiancial resources neces
sary to prosecutie the campaign to its full objective.. 

Malaria Eradication in Certain Othet Cobntries . 

67. In connection with-the apportionments mide-at the bresent Board 
session for antimalaria, campaigns in Hilti and Trinidad. (see paras 
183 and 190), it was -imderstood that any relevant recommendations, of 
the JCEP vould be applied in: the-execution- of these campaigns. . 
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NARRATIVES TO ESTIMATES- FOR MALARIA ERADICATION
 
(Appropriation Section 5)
 

THE AMERICAS 

Inter-Country.Programmes I 

Malria and Insect Control 
Technical Meetings 

With the development, in collaboration with the Pan American 
Sanitary Bureau and-other bilateral and multilateral agencies, of 
malaria eradication programmes in many countries in the Region, it 
will be necessary to convene meetings, from time to time, of the 
Chiefs of the Malaria Services to exchange technical information 
and to facilitate inter-country co-ordination. It. is accordingly. 
proposed io convene one such meeting in 1956. The estimated, ex
penditure relates-to duty travel. 

SOUTH-EAST ASIA 

Indonesia 

Malaria and Insect Control -

Training Course 

There is a special need in Indonesia for assistance in the 
training of personnel of various categories, such as non-medical 
malariologists assistant entomologists, sanitarians, laboratory 
technicians, etc. It is therefore proposed to hold a,course, of nine 
months' duration for the purpose of training several batches of stu
dents, to be conducted by a senior consultant malariologists, a con
sultant sanitarian and a consultant laboratory technician at an esti
mated cost of $29 700 in respect of personnel and $1000 in respect of 
supplies and equipment. It is proposed that the -teaching staff should 
be assisted by the malariologist and the entomologist assigned to the 
project "Assistance to Malaria Section Ministry-of Health", for which 
it is expected that the Government will request continuing provision be 
included under Category I of the Expanded Programme of Technical Assistance 

Inter-Country Programmes 

Malaria and Insect Control 
Technical Meetings. 

With the development of malaria eradication programmes in many 
countries in the Region it will be necessary'to convene, from time to 
time, meetings of the Chiefs of the Malaria Services to exchange techni
cal information and to facilitate inter-country co-ordination. It is 
accordingly proposed to convene one -such meeting in 1956. The esti
mated expenditure rilates to duty travel. 
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WESTERN PACIFIC 

-	 Inter-Country--Programmes 

Malaria and Insect Control
 
Technical Meetings
 

With the development of malaria eradication programmed in many
 
countries in the R'egion it' will be necessary 'tb condede, fdoi time to
 
time, meetings of the Chief of the Malaria Services tc exchj.hge techni
cal information and to facilitate inter-country co-ordination. It is
 
accordingly proposed to convene one such meeting in 1956. The esti
mated expenditure relates to duty travel.
 

REGION UIDESIGNATED-

Countries Undesignated * 

Malaria and Insect Control
 
Inter-Regional Co-ordination
 

With the expansion of malaria eradication programmes throughout the 
world there will be wide demands for expert ad.vice which cannot be met 
from existing resources at Headquarters or in the Regions. It is there
fore proposed that provision be made fo'r *short-te'm consultants (36 
months) at an estimated cost of $43 200, to advise on the development 
of these programmes and to assist governments in the assessment of 
programmes already undertaken. In addition- it is proposed to provide ;T 
for the appointment of a medical malaria entomologist and a technical 
assistant with the necessary secretarial assistance, at an estimated 
cost of $23 649, including duty travel (5 000), to provide advice and 
to study problems in this specialized field. 

-Advisory Teams 
In order -to assist the governments of requesting countries. in the
 

assessment -of eradication programmes, to investigate specially diffi
cult problems where eradication may be retarded for technical reasons
 
or, where necessary, to carry out special preoperational surveys and/or
 

- training work,- it is proposed that provision be made for three advisory 
teams in 1956 to visit such countries for periods averaging four months 
in each case. Each team would consist 6f a malariologist, an entomo
logist and two laboratory technicians at an estimated cost of $26 805, 
plus duty travel and per diem ($16 8oo)L - It would also be necessary 

\ 	 to provide for each team laboratory equipment at an estimated 'cost of 
$1000 and transport ($3000). 

'\ Grants (Research)
 
\ - These are two fundamental problemsi calling for urgent research.
 
The first, involves the experimental study of the development of
 
resistance in anopheline vector species to the several chlorinated
 
hydrocarbon .insectictdes and the possibility of the loss of such
 
resistance when the insecticide is withheld. The second is
 

-thUereparation of a staple food item containing an anti
malarial drug so that it could be distributed to a population
 
living under, conditions where control of malaria by residual
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spraying is not practicable and where routine administration of drugs 
as such would be impossible. Some good field results have been ob- , 
tained by the distributIon of chloroquinized salt in the Amazon area, 
but before such methods can be advised for general application, it 
is esential that extensive, carefully controlled studies should be 
made. Provision is&therefore made for grants to suitable institutes' 
for assistance in carrying out these projects. -

Study Group on International Protection 

As countries achieve or approach eradication of malaria, they 
will be increasingly concerned with the question of protecting them
selves from the introduction from outside of infective Anopheles 
mosquitos or human malaria carriers infective to mosquitos, and par
ticularly from the introduction of insecticide-resistant strains of 
vector mosquitos. Provision is therefore made for a study group in 
1956 (consisting of eight members) to study and made recommendations 
on the various aspects of this problem. 

Assistance to Malaria Courses, 

To meet the. anticipated needs for trained workers, particularly 
at the. professional level, pxovision is made for short-term consul
tents (twelve consultant months) to assist in training courses to be 
held in various national institutes or to teach at special courses 
organized by WHO. 

Fellowships (Short-term) 

Provision is made for twelve short-term fellowships of two 
months', duration to enable professional workers in the field of 
malaria control to study malaria control and eradication methods 
in other countries. Such studies would be of mutual benefit to 
the fellows and to the countries visited. 

(Appropriation Section 7) 

EXPERT C(LMMTEES AND CONFERENCES 

The last meeting of the Expert Committee on Malaria was held 
in 1953. In view of the new move towards malaria eradication over 
wide areas in most WHO Regions, it is considered that advantage 
should be taken of the presence of a number of members of the Ex
pert Advisory Panel of Malaria in Athens for the European/Eastern 
Mediterranean Conference, to call a meeting of the Expert Committee 
in order to advise the Organization in this conhexion. 

K
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SUPPLEMNTAE 1956 ESTIMSES F0NaLALr ERADIATrON-

I I 

. : I. -Estimated Expenditure In 1956 
Anmnant - Propqfld.

No. of Posts . .... .. - read pro- Add4tional. lbtaL-. 
. - oiaided for 

in, Off .:a 

7.7 

APPROPflAlONSEC0 5 

.5 5 Headquarters 6nr,7. 
J97 

,n£I 
394 76I 

Field. 
f=rica . 
Regional Advisers 17 789 17 789 

-6 
Country Projects 
Inter-country Programmes 

10-1-76 
7 800 

10 176 
7 800' 

2 Total-- Africa 75 - 35 769 
Americas 

-Technical Meetings - -000 8 40 
Total - Americas . 8 000 8000 

6 
South-East Asia 

Country Projects 32 217 32 217 
- Traing Course 30-700 o.30700 

Technical Meetings .2000 .-2000 

6 Tbtal - South-East Asia 322217 7007.62917. 

Eastern Mediterranean 
:1 Regional Advisers L2.976 - .. 12'976 

- Total - Eastern editern an 12,yp976. .:.J.12f.76 

1) 
Adjusted to take account of plus and minus factors- relating to staff tnOver, delys

in effecting replacements and filling new posts, and delqa in implesitation of new 
projects, applied in Official Records No. 58 
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INo. of Posts I li 
, 
a 

, I 
II 

Estimated 
Amount al
ready pio
vided fdr 
in Off Rea. 
No. 5) 

Expenditure in 1956 
Proposed :- . 1 
Additionall Tptalf
Provision I I 

1 
Western Pacific 

Regional Advisers 
Technical Meetings 

19 905 
2 500 

19 905 
2 500 

Total - Western Pacific 19 905 2 500 22 405 

1 
4 

12' 

-

1 
Region Uindesignated 

Countries Undesignated 
inter-regional Co-ordination 
Advisory Tears 
Grants (Research) tion 
Study Group on International Protec/ 

5 Assistance to Malaria Courses 
Fellowships (Short-term) 

Total - bgLa Undesignated 

27 005 
66 849 

1)2 81%5 
36 000 
4,800 

15 600 
13 200 
279 M 

27 
66 

142 
36 
.4 

15 
.13 

306 

005 
849 
815 
000 
800 
600 
200 
269 

otalb - Field L27 868 322 464 450 332 
Less: Delays in Implementation of New 

Projects2) 15 980 15 980 
-27- Net Total - Field W0=66 z36 39 

Recapitulation 
- I 

5 . Net Total - BHeadqgarters 39 674 - 39 6 
27 n n Field 127 868 306 484 h3l l2 

32 Net Total - Appropriation Sectio 167 5h2 306-484- 474 a26 

1)Adjusted to take accountlof plus and minus factors relating to staff turnover, del ays 
in effecting replacements and filling new posts, and delays in implementation of new 
projects, applied in Official Records No. 58. 

2)Average delay Xactor applied as for all new projects in Official Records No. 58. 
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Estimated Expenditure in 1956 
- -a Aomt al- Proposed 

No. of Posts ready pro- Additional Total 
III I I I vided foi IProvision'
 

in Off Sec.
 
No. 3bW
 

APPIDPRIATON 'SECTON 7 

Expert Committee on Malaria I - 3 000 3 000 
Total - Appropriation Section 7 - 3 000 3 000 

32 Total - Regular Budget 167 542 309 484 477 026 

TECHNICAL ASSISTANCE FUNDS 

Field 
=rFica 

5 Country Projects 49 729 - 69729 
14 Inter-country Programmes 32 695 - 32 695 

Total - Africa 82 424 - 82 12k 5Americas 
8 Country Projects 67 041 67 ala 

10 - Inter-countzy Programmes -108 &o0 108 620 
'btal - Axericas 175 6a1 - 175 M6i 

South-East Asia 
8 Cotntrr ProXtt 62 859 - 62 859 

Tbtal - South--East Asif 62 59 - 62 859 

Eastern Mediterranean 
11. Country Projects 92 234 - 92.234_r Total - Eastern Mediterranean 92234 - 92C, 

Western Pacific 
8 Country Projects 100 694 - 100 694 

-TotLa - Western Pacific 1009 - 100 694 

54 btal - Technical Assistance 513 872 - 513 872 
Funds 

1) 
Adjusted to take account of plus and minus factors relating to staff turnover, delays 

in effecting replacements and filling new posts, and delays in implementation of new 
projects, applied in Official Records No. 58. 
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iN 

No. 

Io 

of Posts 

I 
' I 

EattrIated 
tunbt lta1r 

ready pro-
vided for 
in #c 

Expasditrz 
Proposed

:Additionb1 
Provision 

-in 11956 
I 
Total 

. 

PASB F0NDS 

-S 

-t

L -
91 

1 

5 

Field 
Americas 

Country Projects 
Inter-country Programmes 

Total - PASB Fuzzle-

Total - Regar Techmical Assistance 
___ nc___ -

52 720 
220 E314 

1T3 201 

anr 
85h 615 

-

-

309 h8h4 

'52 720 
120 481. 

173 201 

16h 099 

1) Adjusted to take account of plus and mins factors relating to s-ta±? tunmover,
delays in effecting replacements and filling new posts' and delays in imetation 
of new projects, applied in Official Records No- S8. 

Number of posts to be established for the pazposes -of tha intez'iffied malaria 
eradication programme not yet determined (amouth set aside for personnel out of 

k 
additional $100 000 is $50 000). 
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(c) 	 Cost of spraying operations (without 10 percent. increase)
 
in millionsA dollars
 

1954 
Region	 5 1956 1957 1958 1959 1960 1961 1962 1963 1964 

Ameripas 9.9 ;L3.b8 20.4 25.1 26 (11.4) (5.3) (1.2) - -

S.-E. Asia 8.14 11 16.5 18.15 20.9 11.55 7.7 9.68 6.96 5.28, 3.63 

S. Mediterranean 2.8 3 4 5 - 6 5 4 3 2...............
 

W. Pacific 1.7 1.7% 2.1 2.45 2.6 1.05 1.05. 0.7 0.525 0.35 

Europe, 5 5. 5.2 5.6 1 1.4 1.6 1.2 0.8 0. 

-Africa 3.01 3.15 3.375 3.6 3.825 1.035 1.125 0.9 0.675-0.45 00. 

30.55 35.38 51.57 59.9 60.32 31.43 20.77 16.68 10.96 6.48 36 

(d) 	 Total cost of operations includig 10 per cent. Increase -.of . 
spraying operations for eradication, mad cost of sureillance 
at 4O per cent.-of ccst oflriayi nidi&tions ofdollar . 

Region 
or 1953 

1954 1955 1956 1957 - 1958 1959 1960. 1961 19E2 1963 1964 

1)
Americas 9.9 13.48 20.4 25.1 26 (11.4) (5.3) (1.2) - - a 

S.-E. Asia -8.14 12.1 18.15 19.97 22.9 17.11 15.07 17.9116.02 14.83 9.27 

E. Mediterranean 2.8 3.3 4.4 5.5 6.6 6.7 6 5.3 b..6 3.2 2 

W. Pacific 1.7 1.925 2.31 2.7 2.88 1.85 1.995 1.75 1.63 1,505 0.56
 

Europe 5.5 5.72 6.16 3.1, 3,64 3.84 3.56 3,28 1 0.72
-

Africa <^3.015 3.465 3.71 4 4.21 2.34 2.59 2.43 2.27 2.115 0.6 

30.55 39.77 54.69 63.43 65.69 42.94 34.79 32.15 27.80 22.65 13.15 

Figures in brackets are the assumed figares. 

C. 

http:0.675-0.45
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E/2717
 
E/ICEF/29.
 

EXCERPT FRC4 REPORT OF THE UNICEF 
EXECUTIVE BOARD, MARCH 1955 SESSION -

Increased UNICEF Aid for Malaria Eradication 

41. The question of increased UNICEF aid for malaria eradication
 
was placed before the Executive Board in the Executive Director's
 
,General Praress Report (E/ICEF/281, paras 5-18); in an Infor
mation Note by the Executive Director on the financial aspects of
 
an increased UNICEF contribution for malaria eradication (E/ICEF/
 
L.755); and in a report by the Director of the Pan American Sani
tary Bureau/Regional Office of the World Health Organization on
 
"Malaria Eradication in the Americas" (E/ICEF/282) which includes
 
a request 'for UNICEF participation in an accelerated regional ap

.proach in the Americas. The Board was also asked to express its
policy toward a particular case, namely, that involving an eradi
cation programme in Mexico, which contains two-thirds of'the un

,protected population of the Americas. 

42. Following recent experience in several countries, member / 
governments of the World Health Organization have become concerned 
about the potential danger of development of resistance to DDT by 
malaria-bearing mosquitoes. Conferences in Asia and the Americas 
reflecting-the collective opinion of responsible public health 
.administrators 	and malariologists have urged governments to eradi
cate malaria so that the spraying campaigns can be safely terminated 
before resistance occurs. Another important factor leading to the 
new emphasis on malaria eradication (rather than malaria control)
is the economic burden of recurrent expenditures for residual spray. 
ing under control programmes. Considerable difficulties have been 
encounterid by public health administrations in securing funds for 
the continuation of a programs, -year after. year, when the disease 
is no longer a major cause of sickness. With the possibility of
 
limiting large expenditures to a few years under eradication pro-' 
grammes (leaving only the need for maintenance programmes at a icon
siderably lower level of expenditure), the development of nation
wide campaigns would be encouraged. 

43. After several years of achieved malaria control, residual
 
spraying can be- safely discontinued if proper safeguards have been 

set and the whole campaign has been planned toward the objective 



of eradicating malaria. An indication of what is involved in this 
new approach is contained in the following excerpt from an official 
statement on the subject by the Chief of the WHO Malaria-Section: 
(WHO Bulletin, Vol. II, No. 4-3, 1954) 

"First, within the area to be controlled, every locality where 
transmission is possible should be under control. It has been 
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4ALARIA ERADICATION 

Introduction: * 	 I I 

The eradication 'of 'malaria fi6m the world as d.public health pro
blem is a basic objective of WHO. Thanks to the remarkable properties 
of DDT a number of national health departments, often assisted by 
WHO, UNICEF or USA bilateral aid programmes, have made truly amazing 
progress towards this objective. Until recently the goal had seemed 
to become increasingly attainable. However, it has now become apparent 
that there may be a time limit beyond which the new insecticides, 
which have made nation-wide malaria eradication projects financially. 
feasible, my no longer kill the mosquitoes that carry malaria. Re
sistance to DDT has appeared in several species of Anopheles malaria 
vectors after some*six years of exposure. Hence the present concern 

* 	 of WHO that nation-wide malaria eradication projects be pushed ahead 
with the utmost speed and vigour. 

Present Status of Malaria Eradication 

Today certain wide areas in the Americas, Europe and Asia have 
* d been cleared of malaria by DDT residual sraying. Nation-wide malaria

control projects are well advanced in Argentina, Brazil, British and 
French Guianas, Ecuador, Nicaragua, the-United States and Venezuela; 
in Cyprus, Greece, Italy, Turkey and Yugoslaiia; in Ceylon, India, 
Iran, Lebanon, the Philippines, Taiwan and Thailand; in Madagascar, 
Mauritius and the Union of South Africa. In a total world population 
of just over 2.5 billions, somel600 millionsl are exposed to malaria, 
but of these, some 230 billions,. either have been freed -from malaria 
or are now being protected, chiefly by residual DDT spraying. Never
the less, with an estimated 270 millions still unprotected against 
malaria it is obvious that world-wide malaria eradication remains a 
great task. The important point to be emphasized is that, excepting 
only tropical Africa, there are now in each continent malaria-cleared 
areas that demonstrate beyond doubt the economic and technical 
feasibility of malaria eradication by residual spraying. Four out
standing examples may be mentioned briefly: 

- These figures do not take into account the Union of Soviet Socialist 
Republics, the People'a Republic of China and a few other countries fbr 
which adequate data are not available. 

I,
K 
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Venezuela. In 1945 Venezuela set up the first national 
project that, from its inception, was designed to eradicate 
malaria from an entire country by DDT spraying. The latest 
report describes an area of some 180,000 square kilometers, 
with a population of nearly 2.5 milion (50 percent, of the 
nation's population) that is now malaria-free. The vector 
mosquitoes, 'Anopheles albimanus and A. darlingi, as late as 
1941 weie respo4sible or malar death rates rangipg fqom 
531 to 1125 per '100,000. Anopheles darlingi has disappeared 
but albimanus remains, harmless, of course, in the absence of 
human infections. This proves that (a) malaria eradication 
by residual spraying is possible without mosquito vector 
eradication; and (b) that sometimes residual spraying by it
self will result in the eradication of some vector species as 
an extra dividend. 

Itl. In 1946, Italy announced a nation-wide malaria 
eradication plan by residual spraying with DDT without larvi
ciding or anti-vector drainage. The island of Sardinia was 
reserved for a special experiment in which there was to be- not 
only house spraying but also larviciding and drainage to attempt 
to eradicate the vector mosquito as well as malaria. Italy had 
been -malarious for centuries and in spite of many years of 
control by drugs, drainage and larviciding, there was still some 
55,455 cases of malaria in 1939 with 627 dearks. This was a 
notable decline from the 129,482 cases, with 2045 deaths in 1914 
prior to World War I but it was still a sufficient active ieed
bed so that when control measures slackened and drainage was 
sabotaged during World War II the number of malaria cases rose 
to over 411,602 in 1945- with 386 deaths (Mepacrine greatly re
duced the death rate but not the morbidity). 

Italy in now practically malaria-free. The residual spraying 
has been so successful that only seven new cases of malaria were 
reported in 1953 and-only five in 1954 in the entire country, in
eluding Sicily and Sardinia, with a total population of 47 millions. 
In the latter island, the attempt to eliminate the vector failed 
but malaria was eradicated. 

Mauritius. Malaria appeared in Mauritius first about the 
middle of the 19th century and the disease became highly prevalent, 
remaining so until recently. Iff 1948 a nation-wide malaria eradi
cation programme was begun and the result has been that today 
malarit is rare in Mauritius. Malaria notifications dropped from 
46,395 in 1948 to only 23 in 1952. Here, as in Venezuela, there 
were two principle vectors: one, A. gambiae, remains in large 
numbers, the other, A. funestus, has disappeared like A. darlingi 
as a result of the house spraying. 
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Ceylon. Malaria was a major health problem in Ceylon for 
centuries. It was highly endemic in many areas and from time to 
time, as in 1934, it became disastrously epidemic. In 1936, not 
an epidemic year, there were some 2.9 million cases in a popu
lation of 5.6 million, a morbidity rate of 523 per thousand of 
population.. A nationwide residual spraying project was started 
ini 1 h6-47 td he results have been excellent. Whereas there were 
2.8 millioi caeaes of !malaria, in 1946, a.morbidity rate per thousand 
of 4i3, in 1954 there were only 29,650 cases (diagnosed clinically 
without blood examinations) in a population of 8.3 million, a rate 
of only 3.5 per thousand. Ceylon has now increased its rice crop 
by 50 per cent, and has' resettled over a million people in fertile 
areas previously uninhabitable 'bsause of malaria. Large areas 
inhabited by some 600,000 people are not virtually free of the 
disease and here spraying has been- stopped. These areas are 
patrolled by Vigilance Units searching for cases which are promptly 
dealth with. 

Development of resistance to insecticides-

In 1947 DDT-resistance in house-flies was first reported in certain 
areas that had been sprayed for two years. Such resistance is now 
widespread and is so strongly developed' against not only DDT but also 
against the related 31E, chlordane and dieldrin, that house-flies can 
nno longer be controlled with these insecticides in many localities. 
Simila resistance was noted in certain past Culex mosquitoes about the 
same time but not in the Anopheles vectors of malaria until 1951. Ih 
th& year it appeared in A. sacharovi in Greece after six years of ex* 
posure to DDT. This resistance has steadily become more marked so 
that in numerous areas of Greece today malaria control is not possible 
by DDT residual spraying. Such resistance has extended to related 
insecticides and has appeared in other Anopheles species. It'has 
also appeared in A. sacharovi in two villages of Lebanon and in 
A. sundaicus in two small areas of Java. 

Another disconcerting phenomenon is the behaviour of' A. albimanus 
5a Panama. This mosquito, after some six years of exposure to DDT, be
gan in significant numbers in -one area to avoid treated surfaces. 
Such' a behaviour characteristic, if widespread, would, of course, make 
DDY useless for malaria control. This, is because DDT residual spray
ing in practice only kills an -insect that rests on a treated surface 
long enough to take up a lethal amount of DM- the resting time re
quired may be about 15 minutes or more. In -an area of South Java 
A. sundaicus also to some extend avoids DDT-treatet sqrfaces. 

Elsewhere malaria vectors remain fully susceptible to DDT, in 
some cases after 10 years of exposure to it. For example, in Venezuela, 
Italy, India and Ceylon there is so far no evidence of any resistance 
or any behaviour change in any malaria vector. Thus on the evidence 
wi'e can reasonably expect in most areas that DDT residual spraying 
will effectively kill malaria mosquitoes of a given community season 
after season for at least six years. There is also reason to fear 
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that sooner or later repeated exposure of a community of Anopheles 
mosquitoes to DDT or related insecticides will result in the dev
elopment of strains which will either not be poisoned, or else will 
avoid contact with treated surfaces. 

malaria eradic tion 

The term "malaria eradication" should not be confused with the 
expression "vector eradication"; the latter implies complete ex
tirpation of the malaria-carrying species of Anopheles from a given 
area. This is neither economically feasible nor technically possible 
except under unusual conditions. Well implemented attempts in Cyprus 
and Sardinia to eradicate Anopheles mosquitoes failed although in 
each case malaria was eradicated. The p capita cost in Sardinia 
das four times greater than that of equaly complete malaria eradication 
on the Italian mainland. 

Malaria eradication, possible today by DDT residual spraying,
 
implies the planned elimination of the disease from an entire country
 
vithin a period of 10 years or less. Planning further implies that
 
by regional and inter-regional co-operation, neighbouring countries
 
will co-ordinate their programmes so that a cleared area will not be
 
nenated by one where malaria is still endemic. The plain should
 
ensure that no given area would be exposed to residual insecticides
 
for more than sit years.
 

Such a bold concept is not considered to be unrealistic by those 
best qualified to judge. For. example, the XIVth Pan American Sanitary 
Conference in October 1954 resolved as .regards alaria:' "that the 
member Governments ihould convert all control prdgrammes into eradication 
campaigns within the shortest possible time, so as to achieve eradication
 
before the appearance of anopheline resiktance to insecticides.." Also 
the WHO falaria Conference for the Western Pacific and South-East Asia 
Regions in November 1954 in Eaguio: "having reviewed the evidence that 
it is possible by DDT residual spraying to terminate malaria trans
mission over wide areas, recommends that the ultimate goal of a nation
. ide malaria control programme be the eradication of' the disease". 

In practice, when all factors are favourable, experience shows 
that one year's spraying-with residual DDTwill stop malaria trans
mission in a given area (see Table I). However, unless this freedomn
from transmission is actively maintained -for three years, the reservoir 
of infection in the human population will not die out. Since there 
are often unfavourable factors and because a margin of safety is re
quired, it is now generally considered that routine spraying will be 
necessary for four years. If there is then adequate evidence that 
transmission has been completely blockedt, *spraying may be terminated 
provided that the area is kept under strict surveillance by trained 
vigilance teams. All cases of fever must be investigated, residual 
sockets of malaria must be eliminated by adequate therapeutic measures,
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and if necessary, spraying must be reinstituted where evidence 
dicates that renewed transmission is likely or is taking place. 

in-

While it is 'generally not economically or socially feasible to 
'met antimalaria drugs to eradicate the disease when it is widely 
prevalent, their use may be indicated in the later stages of a 
nation-wide malaria eradication plan, ei small foci of malaria 
are being found and dealt with by vigilance teams. Howevet, 'in some'. 
areas it may be found advisable to make use of drugs as a supple
mentary measure at an earlier stage. 

I '' ' 

By definition, when in a given area there has been no locally 
o ontracted case of malaria for a period of three years as determined 
'byadequate surveillance, then the disease is no longer endemic (see 
Table I). At this point the special malaria eradication organization 
can safely leave an aiea and the local health department can take over 
the responsibility for detecting and dealing with any reappearance of 
malaria. Thus, in planning nation-wide malaria eradication, it is 
usually necessary to visualize four years of residual spraying followed 
by at least three more of special surveillance. As under average 
conditions some areas will always lag behind others, the special 
organization for nation-wide malaria eradication should probably be 
planned for a period of'10 years. Thereafter the specially trained 
personnel will be available to attack other health problems. 

Costs 
I 

From reports submitted to the WHO, it appears that the annual 
cost of malaria eradication by DDT residual spraying varies from an 
average of fl cents in South East Asia to 46 cents in the Americas 
per capita of those protected. About' 48 per centy of the costs of 
operations goes for insecticide, spraying equiyment and transport. 
Expenditure will decline when spraying is interrupted as maintenance 
costs will be notably less than those of active eradication procedures. 
However, an accelerated and complete eradication programme which must 
clear the last possible focus of infection promptly may cost some 
10 per cent more than a less exacting programme (see Annex I). 

lenefita 

The benefits of substituting malaria eradication programmes for 
routine malaria control derive from the fact that the former will be 
self-limiting, whereas the latter has no discernible end. Italy had 
thousands of cases of malaria in 1939 after many years of classical 
malaria control by drugs, drainage and larviciding. Vigorous malaria 
control of a similar type was carried out at enormous cost in the 
United States from about 1915 through 1945 but the country remained 
salarious - highly so in some counties. The cost of the accelerated 
programme with DDT residual spraying which virtually eradicated malaria 
from the United States in the years from 1946 to 1952 was a good in
vestment. 

C
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As to the general economic and social benefits of malaria
 
eradication to the countries cleared of the disease, there can be
 
no doubt (see WHO Chronicle, Vol. 9, No. 2-3). As regards non
malarious countries, obviously they too will share in the benefits
 
if they have import or export business with countries once malarious
 
and now freed of .this burden.
 

Conclusion I 

The reasons for an accelerated programme are to be found in.the
 
fact that the mosquito vector may become resistant to DDT if the attack
 
is prolonged and that eradication thereafter would be unreasonably
 
costly and often impossible. There is therefore today no other logical
 
choice: malaria eradication is clearly indicated, presents a unique
 
opportunity and should be implemented as rapidly as possible. Time
 
is of the essence.
 

International implications ct a world-wide malaria eradication programme 

An important international implication of malaria eradication 
derives from the fact that infective Anopheles mosquitos or insecticide
resistant strains of vector mosquitoes or human malaria carriers in
fective. to mosquitos can easily -cross national boundaries,. Such an 
interchange of mosquitos and malaria parasites between countries may 
have- little importance- if the countries are malarious but in some cases 
the investment made by a country in eradicating its malaria may be 
jeopardized by a neighbouring- country- which has not taken similar 
measures. The spread of DDT-resistant strains of malaria mosquitos might 
be particularly dangerous. Also it is quite possible for imported 
infective mosquitos or infective human carriers to start the t'ans
mission anew in a country where such transmission had been' interrupted. 
Hence, the importance of regional and inter-regional programmes and the 
special significance of plans such as that to eradicate malaria from 
all the Americas. There is urgent need for full international co
operation and co-ordination as well as international assistance in 
malaria eradication programmes. 

Another international implication of malaria eradication is that 
today there are seveial agencies dispensing money for social and economic 
improvement of underdeveloped countries. These agencies are greatly 
interested in practical projects that promise"lIportant gains at -eason
able costs. Malaria eradication by residual s'praying is now a 
thoroughly practical proposition in many areas and'is thus receiving 



considerable financial support. But once Anopheles resistance to in
secticides develops, the costs of control are apt, to become so much 
higher than questions of economic feasibility wiy arise. 

International aid moneys have great importance-in assisting countries 
to carry out malaria eradication pro grammes; in fact without such aid 
some countries would find it impossible to adopt such a programme. They 
would thus remain malaria foci dangerous to surrounding countries. 
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Adequate planning is of great importance in connexion with 
international'assistance and such planning must include the national 
and international aspects of malaria eradication. Total coverage, 
which is essential, my in some cases be unusually expensive. Hence 
in some countries it may be necessary for the central government to 
provide increased financial support to the local authorities for 
the Iimplementatioh of -the, eraication 1programme. Sometimes it will 
'be Aecessa 7 1for 6ountries'a irge k!*r of Ithei !progaa into 
an inter-ooudtry ,programme ad that cbntig6nsI areas will receive 
slmltaneous and thorough treatment. Regional Offices of WO- can 
be of great assistance in drawing up and promoting such intercountry 
plans 'and agreements. 

While a continental plan of eradication has great advantages, and 
seems possible now in the Americas, such a plan may not be feasible on 
every continent. In some cases eradication will have to proceed by 
areas and these should be chosen on the basis of (1) a topographical con-. 
figuration or other conditions that can provide barriers so that after 
the area has been cleared of -alaria, spraying can be safely dis
continued; and (2) the willingness and ability of the country concerned 
to carry out the programme. Co-ordination of programmas in time and 
in efficiency as well as in topography is indispensable. 

* As already noted, all national malaria control programmes should 
aim at malaria eradication. It seems feasible that continent-wide pro
grames can be planned for the Americas and Europe and that large sub
potinental pro rames, are feasible in the Eastern Raditerrana&n as 
well as in the South-East Asia and the Western Pacific Regions.' On 
the African, continent south of the Sahara, since there have not yet 
been 'demonstrated any wide areas cleared of malaria by residual spraying, 
it seems premature to plan in terms of continent-vide eradication. The 
problen of an effective and 'economical method of eradicating malaria 
in tropical Africa has not yet been solved. Pilot projects are being 
carried out and these require increaseA. emphasis and assistance in 
order that a solution may be obtained as quickly as possible. 

In the planning and implementatisa of vwld-vide malaria eradi
cation, WO will be expected to give technical -advice and to co-ordinate 
the necessary resources. It should, therefore, be provided vith the 
means of fulfilling the following functions: 

1. Technical advice 

1.1 Exchange of information and provision of facilities to make 
quickly available to all malaria services of governments such 
technical data as are of value to their programmes. 

1.2 Organization of mlaria conferences, study groups, and 
meetings of chiefs of malaria services. 
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Supply of malaria advisory teams on request of countries1.3 
to help in solving particular problems or to provide independent 
assessment as to progress of efficiency of operations, or to 

suggest such modifications in planning of operations as might 
be indicated. 

-1.4 Adis6ry services of, hiigly experiecd malariologsts of 
international reputation as requested. 

1.5 The provision of training facilities through fellovships, 
study tours, and malaria courses. 

2. Co-ordination of research 

There is still urgent need for co-ordination of research in 
connexion with malaria eradication. The two most immediate research 
projects would appear to be: 

2.1 Experimental study of the development of resistance in 
anopheline vector species to the several chlorinated hydro
carbon insecticides and the possibility of the loss of such 
resistance when'the insecticide is withheld. 

2.2 The preparation of a staple food, item containing an anti
malarial drug, for example, cbloriquinized salt as used by 
Pinotti in the Amazon area, which could be distributed to a 
population living under such conditions that residual spraying 
is not practicable and where routine administration of drugs as 
such would be impossible. 

3. Co-ordination of resources 

As regards the provision of equipment, transport and supplies, or 
even, in some cases, of financial help for local expenses, - WHO might 
well be given authority to co-ordinate and stimulate appropriations 
from various agencies or non-governmental bodies. 
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A TENTATIVE PROGRAMME TOWARDS WORLD-WIDE MALARIA ERADICATION 

A calculations given in the following table are rough estimates. 
The rate of annual increase in the number of protected people for 
each region varies owing to variations that can be foreseen for the 

development of theldifferent nation'l pr 

1. In general it has been assumed that only iA 1955 will the pro
gramme reach total coverage of areas aiming at malaria eradication. 

2. It has also been assumed that full interruption of transmission 
will be achieved usually only during the second year of total coverage 
spraying and that, therefore, house-spraying might be withheld in any 
suitable area that has been completely sprayed for at least four years, 
provided that by the fourth year appropriate surveillance and treat
ment of traced cases is undertaken, and provided that the infant 
parasite rate has been negative in the second, third and fourth years. 

3. It has been estimated that the per capita cost per year of'active 
surveillance and treatment of casesill amount to 40 per cent of the 
cost of active protection by spraying. 

4. The duration of "epidemiological surveillance" as mentioned above 
has been foreseen for five years after which maintenance could be 
entrusted to the general health services and would no longer need to 
be the concern of the special antimalaria organization. 

5. The total per capita cost per year of the residual spraying campaign 
given in tables"c) and (d) has been calculated on the basis of the fol
lowing averages for each region: 

Africa $ol4 ~ 
Americas $o.455 (in 1958; $0.42 in 1955) 
Eastern Mediterranean $0.20 
South-East Asia $0.11 
Western Pacific $0.175 
Europe . $0.20 

To the above figures 10 percent has been added to cover the in
creased cost of eradication as compared with the cost of subtotal 
control (Table (d)).
 

6. As the American Region has supplied corrected data, no attempt 
has been made to apply the considerations and calculations mentioned 
in paragraphs T!, 4 and 5 above for that region. 

It may be noted that as a world average the cost of supplies, trans
tort and equipment amounts to some 48 per cent of the total cost of 
spwaying operations (without the 10 per cent supplement mentioned in 
paragraph 5). This percentage is based on an average requirement-per 

I'. 
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. million population to be protected of 100 tons DDT 75 per cent 
wettable powder, 250 sprayers, and 20 vehicles, applied to the pro
portion of population belonging to the various regions in the programme 

- I foreseen for 1958..; 
', I II I I I 1 11 I I . 1I 

8 It should be nhoteld that as eradication from the whole of the 
African, Eastern Mediterranean and Western Pacific Regions cannot 

at the moment be envisaged, for the purposes of this tentative 
programme limited targets have been set for those regions as detailed 
below: 

* Region Population of malarious areas (in millions) 
- Total 

AMRO 
SEARO 
EMaO 
WPRO 
EURO 
AFRO 

131.5 
253.0 

50.0 
23.0 

'34.0 
111.0 

Totals * 602.5 

Provisional targets 

131.5 
253.0 

4o.o 
18.o 
34.0 
10.0 

486.5 

'It should also be noted that the above figure for the Americas 
inclfdes!74.3 million already completely protected. 
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(a) 	 Millions protected by spraying
 
1953
 

or 19954 1955 1956	 1960 -1961 1962 1963 1964Region	 1957 1958 1959 

Americas	 25.3 32.0 * y.)5 . 4.5 57.2 25.2 11.7 2.7 
S.E. Asia I I .4 100' 11501 165 190 105 170r 88 63 48' 33 
E. Mediterranean	 14 ' 20 25 30 25 20 15 10 ..................
 
W. Pacific 9.7 10 12 14 15 6 6 4 3 2 '.........
 
Europe 25 , 25 26 28 5 7 8 .6 4 2
 
Africa 6.7 7 7.5 8 ' -8.5 2.3 2.5 2 1.5 1 ... *00...
 

154.7 189.0 261.0 294.5 305.7 170.5 118.2 117.7 -81.5 53 33 

(b)	 Millions protected either by spraying or by surveillance
 
or 1953
 

Region	 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 

Americas 	 25.3 32 45.5 54.5 57.2 57.2 57.2 57.2 57.2 
S. E. Asia -74 100 150 165 190 205 220 253 253 253 253 
E. Mediterranean 	 14 15 20 25 30 40 40 0 O 40 
W. Pacific 9.7 10 12 14 15 - 16 18 . 18 18 18 

25. 25 26 28 30 32 34 34 34 34 34C'puroe;Africa 	 6.7 7 7.5 8 8.5 9 10 10 10 10 10 

154.7 J39 261 294.5 330.7 359.2 379.2 612.2 412.2 355 297 

/ 74.3* 229 263.! 335.3 368.8 i05 433.5 53.5 486.5 486.5 486.5 486.5 

* 74.3 million. population living in potentially malarious areas in the Americas 
already completely protected are included in the grand.totals for the years 1954 
to 1962 inclusive. They are also included in the grand totals for-the years 1963 
and 1964 together with 57.2 million which will no longer be under surveillance 
then, and i- -hat for the year 1964 populations in the Eastern Mediterranean 
and West Pmaific Regions which will no longer be under surveillance are also 
included. 
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(c) Cost of spraying operations ,without 10 per cent,. increase) 
in millions of d 

Regi n oor $3 1955 1956 1957 1958 1959 1960 1961 1962 1963 -964 

Americmsit 
II 3.48f 0.Q 25.1 !26 (11.4) ,(51) (1.2)

, I Sz-E. Asia 9,A 1i ;- 16.5 18.i 5: 2 .9 1455 -7.17 19.68 6,96 :5.28 3 83 
E.-Mediterranean 2.8 3 4 5 6 5 4 3 2 ...........
 
W. -Pacific 1*7 1.75 2.1- 2.4 5s 2.6 1,05 1.05 0.7 0.525 0.35 ..... 
Europe .5 5 5.2. 5.6 1 i 1.6 1.2 0.8 0.4 ... 
Africa 3.015 3.375 3.63.15' 3.825 1.035-.1.125 0.9 0.675 045 ... 

30.55 35.38 51.57 59.9 6o.32 31.43 20.77 16.68 10.96 6.4.8 3.63 

(d)' Total cost of operations including 10 per cent, increase of
 
spraying operations for eradication, and cost of surveilance
 
at 40 per cent. of cost of spraying in millions of dollars
 

1953 or-Region 1954 1955 . 1956 1957 1958 1959 1960 1961 1962 1963 12964 

Americas*, 9.9 13.48 .20.4 25.1 26 (W.4)(5.3) (1.2) -
S.-E. Asia 8.14 12.1 15.15 22.9,19.97 1.7.11 15.07 17.91 16.o2 Ik.83 9ID
E. Mediterranean 2.8 3.3 4.4 5.5 6.4' -6.7 6 5.3 4.6 3.2 2 
V. Pacific 1.7 .. 925 .31. 2.7 2.88 S1.85 1.995 1.75 1.63 1505 0.56'
Europe 6.165 5.5 5.72 3.1 3.54 3.84 3.56 3.28 1 0.72
Africa 3.015 3.465 3.71 4 4.21 2.34 2.59 .2.43 2.27 2.115 0.6 

30.55 39.77 54.69 63.43 65.69 42.94 34.79 .32.15 27,80 22,65 13.15 

* Figures in brackets are the assumed figures but vere not supplied by AMRO. 
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JC8/UNICEF-WHO/3
 
12 	April 1955 

ORIGNAL: ENGLISH 

UNICEF-WHO
 
JOINT C(MITTEE ON HEALTH, POLICY i I 
Eighth Session 

MALARIA ERADICATION 
Note by Executive Director of UNICEF 

At its session ending 18 March 1955, the UNICEF Executive Board 
endorsed the general proposition that UNICEF provide increased aid 
to enable governments to intensify their control programmes in 
order to achieve malaria eradication. However, in view of the serious
ness of the obligations proposed to be undertaken by UNICEF, the 
Board wished to have greater assurances- than could be given at the 
current Board session that UNICEF would be taking the proper steps 
in the proper way and that these steps were in accordance with an over
all plan for cooperation among countries as well as effective plans 
,at country operating levels. 

As. a 	 consequence, the Board proposed that a special meeting of 
i -the UNICEF/WHO Joint Committee on Health Policy be convened for the 

purpose of clarifying for UNICEF the relevant technical and policy 
aspects of malaria eradication programmes and, in particular, ;indi
eating to UNICEF the areas in which such programmes might usefully 
be undertaken in the near future. 

Excerpts from the UNICEF Board Report on this subject are 
given in the Annex to this paper. 

The technical and policy questions pn which the UNICEF Board 
vould be grateful to have recommendations from the JCHP fall into 
two grouis:

1) 	 the degree of inter-country cordination required, and 

2) 	 the thoroughness of execution required in the individual 
country.

- Inter-Country Coordination 
\ 	 Question (b) below applies specifically to the Americas. The 

other questions also have a specific application to the Americas, 
but the Board would be grateful if the answers could be elabo
rated sufficiently to apply to requests now being received from 
countries in other regions in which it is planned to cease over
all residual spraying after a period of years.1/ 

/ (a) is it sound... 
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(a) It is sound and feasible, from atechnical point of view,
 
to plan and carry out, at the present stage, malaria eradication on 
a regional or continental scale? 

(b) If the answer to (a) is affirmative for the Americas:' 

Whatshbuld be the regional'plan for extending pro
1eat on from areas already covered to those not 
covered? 

-In 	 the present state of technique, should eradica
tion be planned in all areas of the Americas? 

Specifically, what areas should the regional plan 
cover, and what should be the order and time 
period in which protection should be extended 
over them? 

Does a certain time-table need to be followed to make 
eradication effective?
 

(c) It is possible to take corrective measures if the scheme 
does not go according to plan, and what would be the-nature of-these 
measures? (For example, country coordination may not be sufficient 
to insure strict observance of the time-table that may be-recom
mended in (b); or one or more countries may neglect to prosecute 
eradication measures in areas of low incidence or generally in their 
territory; or -a country, for internal financial reasons, may inter
rupt or fail to carry to completion an eradication campaign.) 

It is possible to find natural geographic barriers or, if 
necessary, to create and maintain man-made barriers to the spread of 
malaria by movement of infected people if it should not prove possible 
to eradicate the disease from the whole continent? 

:if it proved impossible, to.execute the whole of-the regional 
scheme, what would be the likely results? To what extent would the 
investment of the governments and the Fund in the eradication plan be 
lost? 

(d) Is it prudent to envisage also the possibility of a 
breakdown of the regional scheme for technicalreasons such as an 
unexpectedly rapid development of resistance to insecticides? 

It is also possible that, for reasons beyond its control, 
such as lack of contributions, the Fund would be unable to'fulfill 
completely its moral commitment to assistceampaigns which it under
took in principle to assist. 

/What would be...
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What would be the likely results in the event of a break
down, either technical or financial? 

Would the population have partially lost its "tolerance" 
and be-asubject to dangerous epidemics? 

u 'nowhat extent youl& te investment of the govermenp
'and the!ftnd bellost?l 

2) Effective Planning and Implementation in the Individual Country 

fThe answers to the questions below presumably would have gene
ral application to all projects where countries desire to inter
rupt spraying after a period of successful control7 

make 
(e) What conditions or safeguards 
an eradication campaign effective? 

are necessary in order to 
(Note points in this con

nexion raised by the UNICEF Board; see Annex, para. 51.) 

(f) A period of three years' operation in any given was 
adopted in the estimation of the cost of an eradication programme., 
If transmission is not completely stopped in the first year, does. 
this mean that it is necessary to repeat operations for a further 
year beyond the three years? 

On the basis of current knowledge, would the experts con. 
sider three years for spraying in a given areaas a reasonable basis 
for costing for eradication campaigns? 

What'is the likelihood that, for practical reasons, a 
longer period will be necessary? Under what conditions could this 
period be shortened? 
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Excerpts from Report of the UNICEF Executive Board
 
On Its Session 7 - 18 March 1955, E/ICEF/294-.
 

Increased UNICEF Aid for Malaria Eradication 

41. The question of increased UNICEF aid for malaria-eradication
 
v'as piacdabjDfore the Executive Boad In th !Executive Di e r's
 
General Progress Report (E/ICEF/281, paras 5-18); in an informa
tion Note by the Executive Director on the financial aspects- of an
 
increased UNICEF contribution for malaria eradication (E/ICEF/L.755);
 
and in a report by the Director of the Pan American Sanitary Bureau/
Regional Office of the World Health Organization on "Malaria Eradica
tion in the Americas" (E/ICEF/282) which included a request for UNICEF 
participation in an acdelerated regional approach.in the Americas. 
The Board was also asked to express its policy toward a particular 
case, namely, that involving an eradication programme in Mexico, 
which contains two-thirds of the unprotected population of the Americas. 

42. Following recent experience in several countries, member 
governments of the World Health Organization have become concerned 
about the potential danger. of development of ,resistance to DDT by 
malai'ia-bearing, mosquitoes. Conferences in Asia and the Americas 
reflecting the collective bpinion of responsible public health admini
strators and malariologists have urged governments to eradicate' 

* 	malaria so that the spraying campaign can be safely terminated be
fore resistance occurs. Another Important factor leading to the 
new 4mphasis on malaria eradication (rather than malaria' control) is 
the economic burden'of recurrent expenditures for residual spraying 
under control programmes. Considerable difficulties have been en
countered by public health administrations in securing funds for the 
continuation of a programme, year after year, when the disease is no 
longer a major cause of sickness. With the possibility of limiting 
large expenditures to a few years under eradication programmes (leav
ing only the need for maintenance programmes at a considerably 
lower level of expenditure), the development of nation-wide cam
paigns would be encouraged. 

43. After several years of achieved malaria control, residual
 
spraying can be safely discontinued if proper safeguards have been
 
set and the whole campaign has been planned toward the objective
 
of eradicating malaria...
 

14. Estimates by WHO show- that approximately 309 million persons
 
in reporting countries have yet to be protected against malari.
 

'Of this number, the UNICEF Administration estimates that about 135
 
million are in countries that may request UNICEF aid. During the
 
period 1955-1959, aid may be sought from UNICEF for some 49 million
 
of these, although not more than-40 million would be covered in any
 
one year.
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45. The cost of international aid for anti-malaria campaigns has been 
between 10$ to 20$ per person protected per year, with an average bf 
about 12$. On the basis of these estimates, the cost to UNICEF of aid 
for malaria eradication would be about $5'million per year. . . . 

47. Subject to the provisions set forth in paragraphs 55-56, 61 and 62 
below, the Executive Board endorsed the general proposition that UNICEF 
provide increased aid to-enable goyernmentsltolintensify their control 
programes in order to achieve malaria eraficaion. It requested the 
Executive Director to continue to prepare rbqu4sts on the same UNICEF 
principles as in the past but at the increased tempo which governments 
may desire. The Board would continue to-receive requests on the same 
basis from all parts of the world. 

48. The Board believes that through this means a very important'oppor
tunity is offered UNICEF for a fundamental contribution to welfare of 
children. The Board expressed its appreciation for the planting reflected 
in this new approach which, in the long-run view, will be more effective 
and economical. 

49. In order to meet the unusual need for allocations in this field 
project allocations would be made annually for one-year periods (instead 
of for two or three years, as has been the case in the past). At the 
same time, howeverythe Board would give approval in principle for its 
participation in a country programme over a period of years. 

50. The Board was conscious that, once full-scale eradication programmes 
have begun with its aid, UNICEF will bear a heavy moral responsibility
for ensuring that aid is continued until success is achieved. -

Technical Aspects 
51. It is ppparent that successful eradication -requires planning involving 
large areas, total coverage, and great thoroughness of control with all 
that this implies in terms of such elements as the willingness of govern
ments to participate as fully as possible (including governments of countries 
in which the incidence may not be regarded as serious); prior surveys of the 
malaria situation; the availability of trained personnel; the development of 
efficient and economical organization; the assurance of low per caput cost; 
the.formation of better systems of epidemiological surveillance'; the de
gree of inter-country coordination of programmes required, etc. 

52. It is the practice of the UNICEF Board not to embark upon large-scale 
commitments of a longe-range nature without a full understanding of how 
the UNICEF investment would produce desired results both on an over-all 
basis and in specific country application. 

53. The Board was grateful for the technical assurances bearing upon these 
points which were given by,the representatives of WHO at the Board and Pro
gramme Committee meetings, including assurances that required technical 
personnel would be available in the Americas, and that training of the bulk 
of local personnel need be only of a short-term character. Among those 
governments in the Americas where 'discussions of individual country pro
grammes had begun, a full desire to proceed bad already been indicated. 

54. Nevertheless, in view of the seriousness of the obligations 
proposed to be undertaken by UNICEF, the Board wishes to have greater 
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assurances than could be 	given at the current Board session that 
UNICEF would be taking the proper steps in the proper way, and 
that these steps were in 	 accordance with an over-all plan-for 
cooperation among countries, as well as effective plans at country 
operating levels. 

5%.r As a consequence,' ihe Bobra proposed that a spe 18 meeting 
of the UNICEF/WHO Joint Committee on'Health Policy be convened for 
the purpose of clarifying for UNICEF the relevant technical and 
policy aspects of malaria eradication programmes and, in particular, 
indicating to UNICEF the 	areas in which such programmes might use
fully be undertaken in the near future. 

56. It was generally recognized that the problem called for ur
gent action. Therefore, the Board proposed that the special meeting, 
of the JCHP be convened in the near future so that its report will 
be available to the Board for its September session and can, in the 
meantime, serve as a guide to the UNICEF Administration in bringing 
forward requests to the September session...
 

Costs of International Project Personnel for Malaria
 
62. The Board appreciated the assurances that in the-Americas the
 
costs for international project personnel in malaria projects would
 
be met in full by WHO' and PASB and that there was no intention to 
request UNICEF to bear the costs of any of the required inter
national project personnel. The Board wishes to see these assurances' 
firmly spelled out not only for the Americas but for other areas 
where UNICEF might be giving more aid to malaria projects. ('the 
general question of UNICEF/WHO financial relations is discussed in 
paras. '119-131.) 

Malaria Eradication in Mexico 
63. Mexico has the most 	serious malaria problem in the Americas. 
Of a total of 30;million 	persons in Latin America unprotected a
gainst malaria, 19 million live in Mexico. This presents a pro
blem of very large proportions, as the Government wants to mount a 
four-year eradication programme, 1956-1959. The cost of insecti
cides, transport land sprayers needed by Mexico for this campaign is 
estimated to be between $6 million and $8 million. 

6k. The Government of Mexico has. indicated its serious interest in 
prosecuting this progra=mm to its ultimate objective of eradication, 
and is now in the process of making firm financial arrangements to 
insure the availability of funds for the local expenses of the en
tire campaign., 

65. In view of the desire of the Government of Mexico to proceed 
with the necessary preparatory steps, including financial arrangements 

/ and the training 
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and the training of personnel, the Government requested an indi
cation from 	the Executive Board of UNICEF of its willingness in
principle to assist this programme with imported supplies. 

66. The Board agreed in principle to participate in the proposed 
four-year malaria eradication programme. This would be subject' to 
the conclusions 6e thwacJCe on the "iariousI'asectso'f!daiCEF aid to 
large-scale malaria eradidatiois programhmes, and, as' fa as Meleco 

* 	 is concerned, the development of detailed plans for effective field 
* 	 operations and the provision of the local financial resources neces

sary to prosecite the campaign to its full objective. 

Malaria Eradication in Certain Other Countries 

67. In connexion with the apportionments made at the present Board 
session for anti-malaria campaigns in Haiti and Trinidad (see. 
paras. 189 and 190), it was understood that any relevant recom
mendations of the JCHP would be applied tn the execution of these 
campaigns. 

C 
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PAN AMERICAN SANITARY BUREAU 
REGIONAL OFFICE OF WORLD HEALTH ORGANIZATION 

NOTBS ON MALARIA CONTROL IN THE AMERICAS (195) 
WITH ESTIMATES ON COST OF ERADICATION,. 

Washington, :D. C. 
24 March 1955 

A reconnaissance in 1950 of the progresIs made by the 
American nations in the control of malaria (1) revealed a dra
matie improvement following the introduction 'fDDT as a residual 
insecticide and led to the conviction that-malaria eradication 
for the hemisphere is feasible. 

A similar reconnaissance in 1954 (-2). indicated that anti
cipated progress toward eradicationf had not occurred in a number 
of countries. 

The XIV Pan American Sanitary Conference (October 1954), 
*considering the repeated observation that malaria dies out 
spontaneously within a few years, once transmission has been 
suppressed, and the, reports of resistance to DDT of certain 
Anopheles mosquito vectors after several years, of exposure, recam
mended that all control programs be transformed into national eradi

. cation programs to get continental eradication before American 
anophelines become DDT resistant. 

The Conference considered the situation iirgent and instructed 
the Pan American Sanitary Bureau to coordinate national efforts in 
a hemispheral program. 

The attempt is made in these notes to present the malaria 
situation as it was in 1954 and give estimates of costs .of a con
tinental eradication program. The estimates are- admittedly based 
on incomplete data but are believed adequate for a rough estimate 
of the general propotions of the problem. 

The residual insecticidal action of DDT has pinpointed the 
attack on malaria transmission to .the home, where both mosquito 
and man are usually infected. 

-The number of houses in a malarious area has become the most 
important factor in planning a malaria eradication program, rather 
than the number and type of mosquito breeding areas or the number 
and severity of malaria cases. A 

(1) 	 Fourth Report on Malaria by Dr. Carlos A. Alvarado; PASB 
publication No. 261 - Annex B - August 1951. English trans
lation not published. 

(2) 	 Fifth Report on Malaria by Dr. Carlos A. Alvarado; PASB 
document CSPl4/36 - Annex 1 - 5 October 1954. 
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In the eradication program, the same consideration must be 
given to sparsely populated regions with low grade malaria endemicity 
as is given to densely populated highly endemic zones, since these 
would otherwise remain as sources of reinfection for the cleared zones 
Eradicatioh requires complete coverage for a long period - at least 

:-three years '- td let the organism die out in the human'host. 

Reduction in malatia occurs immediately after transmission is 
interrupted, even from partial control measures. However, the true 
measure of-success of an eradication program is the complete disap
pearance of the infecting organism, the plasmodium of malaria, from 
man and from th&mosquito. Once eradication is undertaken, measures 
sat not be relaxed until the task is completed. When the objective 
tf eradication is reached, costly control measures may be discon
tinued with impunity except for the threat of reintroduction of the 
plasmodium in infected persons. 

The importance of carrying a control program to the point of 
eradication is emphasized by the present situation in Argentina where 
malaria has been effectively controlled for a number of years. At 
present, malaria is held at a low level in the most seriously in
fected states by spraying only 148,,000 houses at a cost of $276,000 
a year, and is no longer a serious health problem. Before control 
measures can be discontinued,, however, an additional 42,000 houses 
must be sprayed for several years at an annual added cost of $119,000 
to removethe-res-iduum of malaria, which constitutes a.continuing 
hazard of reinfection of cleared areas should the control program 
be discontinued. When'this has been done and when continental eradi
cation is achieved, Argentina, no longer fearing auto-reinfection 
nor-reimportation of the malaria parasite from Brazil, Paraguay and 
Bolivia, will be free to almost eliminate budgeting for malaria ex
cept for a small surveillance and emergency service. 

In the following summary "Status of Malaria Control Programs" 
countries are grouped, not in the order of the severity of malaria, 
but rather in the order of the completeness with which control pro
grams approach eradication. Two tables showing various eradica
tion estimates by country, are attached. 

Table I gives the estimated number of homes in the malarious
 
zones of each country, and the number in the present control pro
gram. The columns listing unit costs and the additional houses to
 
be sprayed in country-wide programs indicate the anticipated
 
annual cost for each country. The estimate of the speed with which
 
each country's program may be expanded is adjusted to the need of
 
training large numbers of new workers and of developing vastly in
creased budgets. The final four columns of Table I give the esti
mates of total annual costs from 1955 through 1958.
 

Table II is concerned solely with finance. The first column
 
lists available information on expenditures by each country during
 
its 1954 anti-malaria program. The next fbur columns list by years
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the estimated additional funds required in each country from 1955 
to 1958.' What-part of the required sum each country may appropriate 
for each of these years remains to be peen. The table indicates 
the requirements, without establishing the source of funds. 

Many American countries now recognize-the possibility of malaria. 
eradipation and either have alrehdy develoded or mak be expecied to P 
develop, effective eradication programs. Means must be'found'to po
mote equally effective'programs in the others because continental 
eradication can be-achieved only through prosecution of a full pro
gram in the entire malarious area of.the continent. This objective 
should be achieved as soon as possible to avoid the hazard of insect 
resistance to insecticides-and.to permit the:.earlycreduction of pre
sent malaria 	control costs. 

The cost estimates are'based on programs using-MDT. Any change 
in choice of insecticides may alter the relative-cost of insecticide 
and labor but should not greatly affect the total.cost. 

As programs approach peak activity, malariometric services must 
be developed to determine the specific areas where transmission con
tinues in spite of control measures so that correction can be made. 
After full coverage has been effected, programs may be reduced on 
the basis of malaria eradication, fully checked by field investiga
tions, until all programs are finally discontinued. 

Status of Malaria;Control Programs in the
 
Americas by Countries -'December 1954
 

With the'exception of Mexico and Haiti, where eradication pro
grams are planned, to begin in 1955, malaria'has steadily declined 
during the past'eight years in every malarious country of the Western 
Hemisphere. ,The degree and speed of reduction has varied among 
nations commensurately with difficulties encountered and effort ex
pended. Countries are grouped below in decreasing order of program 
completeness. 

I. MALARIA 	 ERADICATION ACHIEVED. 

Uruguay: Essentially a non-milarious country. The 
.-. opportunity for transmission is.so slight that'. 

introduction of the disease can be ignored. 

Chile: 	 Malaria transmission, always limited to the 
the northern coastal valleys, has disappeared 
since the introduction of the DDT spraying 
program. 

United 	 The U.S. Public Health Servipe-follVed up its 
States: World War II anti-malaria activitieq (MCWA) with 

the National 	Malaria Eradication Progr9 prinaugu
rates in 1947, with the coopetation oK certain 

1 
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state and local health agencies. Control opera
tions reached.their peak in 1948 when 1,365,000 
homes in 13' States were sprayed at a cost of 
$5,000,000, following which operations were cur
tailed each year until 1952, when less than 

,	 100,b0 hose4 veie sprayed.'1For several earsI 'I	 II II 
MI the cases of indigenous malaria occurng in th 

U.S.A. have been secondary t6 imported malaria' 
from Mexico or from the Pacific. Only 62 such 
cases were found -in the U.S.A. during the two 
year period, 1952 and 1953. 

French Malaria has been eradicated, but the 6000 homes, 
Guiana: 'at risk must still be DDT sprayed at an annual 

cost of $21,000. 

Puerto Everyone is under DDT protection. Malaria eradi-
Rico: cation is so nearly- achieved that Puerto Rico should 

be included in this classification. 

Bahama 
Islands-

Barbados: 
Bermuda: Free of malaria; not subject to reinfection. 
Netherlands 
Antilles:
 

Virgin Islands:
 

II. MALARIA 	 NEARLY ERADICATED. 

Argentina:	 Malaria has been eradicated froin large areas but 
a' small amount of infection remains scattered 
over an extensive zone which must be cleared up 
before control measures can be .effectively reduced. 
The movement of seasonal labor into northern 
Argentina from Bolivia gives Argentina a vested 
interest in malaria eradication in the latter country. 

Brazil:	 Malaria has been eradicated from some areas and 
control programs are well advanced in others. 
However, approximately 6%of the malaria yet to be 
found in the continent is in Brazil. Beginning in 
1955 operations in a number of States in the South 
and in Northeast Brazil.are,being reoriented for
 
eradication. In the regular DDT spraying program 
there are now 2,416,000 houses at an annual cost 
of $4,103,000. To. achieve eradication an additional 
804,000 houses at $1,371,000 per annum must be 
included. 



TABLE I 

SCHEME 	 OF THE SEQUENCE OF EVENTS IN MALARIA ERADICATION PROGRAMMES 

YEARS' -1 1 2 1 3 4 5 6- 7 	 9 10 

(a)'Exceptionally favourable conditionst Infant Parasite Rate.negative afterlfired ar 

PHA S"E SURVEY ATTACK CONSOLIDA-. M A I N T Z N A N C E 
TION
 

Spraying opera
tions (on a tota3 XXXXXXDX X N re spraying except for special interve 
covetage base) tions 
Infant parasite +++ 
rate , . I 
Epidemiological aarried out by Nalarie carried out by General He 
surveillance: Service Service 
new malaria COOXODO DODOODO /S 
cases traced (? (?? ?} + * - -


Protection from
 
reintroduction I
 
of: .a) DT-resis*
 

Am tantmosquitos 
b):malaria car

'S riers 	 , * 1 

(b) Average conditions:* Infant Parasite 'Rate neSative after second year of spraying 

PHASE URVEY
 

Spraying opera
tions (on .a tota
 
coverage base)
 
Infant parasite
 
rate
 
Epidemiological
 
.surveillance:
 
new malaria
 
cases traced
 
Protection from 
reintroduction
 
of: a) DDT-resis
 
tant mosquites
 
b) malaria car
riers
 

Note: 	 Interruption of spraying; wnen infant parasite rate has been negative for thre 
years. 
Malaria is no longer endemic when epidemiological surveillance has failed to tr 

new malaria cases, presumably infected (for three consecutive years) in the area of 
eradication.
 

GPO 90 
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Dominican . Malaria is no longer a serious health problem. 
Republic: There are 160,000 houses in the regular DDT 

spraying program, now costing $162,000 a year, 
which program protects the entire population 
at risk. Continuance, requiring only $62,000 

1 . 
I I -

&dditknal each year, 
cation 

a d soon 
I 

achidve eradA 

e . 

Jamaica: - DDT spraying now protects all houses in. the malaria 
zone at a cost of $53,000 a year. Continued a few 

.. years, this program should achieve eradication. 

III. MALARIA ERADICATION PROGRAM WELL ADVANCED. 

Nicaragua: The DDT spraying program protects 210,000 houses 
of the 225,000 in the malaria zone at a cost of 
$416,ooo a year. The 15,000 remaining can be 
added at an additional annual cost of only $30,000. 

Panama: The DDT spraying program covering 44,000 houses, 
costing $151,000 last year, controls most of the 
traditionally severe malaria which previously 
plagued the country., The little that remains is so 
scattered, however, that conversion to eradication 

1'-
N.) 

requires spraying of aziother 33,000 houses 
additional annual cost of $125,000. 

at. an 

Trinidad: Although only 78,000 of the 101,000 housias in the 
malaiia zone. need DDT treatment ($195,000 last 
year), local conditions have prevented eradication. 
Unusual non-domiciliary transmission of malaria, 
due to the out-door biting habits of Anopheles 
bellator, a local vector, forces consideration of 
control measures other than DDT spraying. 

Venezuela: Venezuela has been a leader in planning a national 
eradication program and has already eradicated 
malaria from an extensive area of some 80,000 
square miles through DDT spraying of 548,000 houses 
at a yearly cost of $2,168,000. The inclusion of 
another 83,000 houses at an 
should lead to eradicatiofi, 

annual cost of $369,000 
er6pt for certain areas 

where unusual vectors may present special problems. 

IV. GOOD CONTROL PROGRAM - READY FOR CONVERSION TO ERADICATION. 

British Malaria has been practically eradicated on the 
Honduras: coast where 9,000 houses are sprayed once for 

about $9,000 a year. However, eradication re
quires two annual spraying at an additional 
$9,000 per annum. 



6 Attachment 7 (Copy) 

Costa Rica: The present program covers 76,000 houses at an 
annual cost of $152,00'0. Eradication can be 
achieved by including 5,000 more houses at an 
-additional annual cost of only $10,000. 

** Cuba:, Some malaria is still found in two sectors of 
he 'island where drainage! id la vihidal me sues 

($53,000-yer annum) are giving good'general con
trol. Inauguration of a DDT spraying campaign 
comprising 120,000 houses, at about $480,000 a 
year, would soon achieve.eradication. 

Honduras: Severe malaria, previously crippling much.of 
the country, has been controlled by a regular 
DDT spraying program including 59,000 homes 
which last year cost $110,000. Conversion to 
eradication campaign requires the spraying of 
21,000 more houses at an additional cost of 
$94,000 a year. 

an 

I 
V. 

Windward 
Islands: 

Malaria is kept under good control by spraying 
18,000 houses at $72,000 a year. An additional 
41,000 houses at $168,000 a year would have to 
be sprayed to achieve eradication. 

GOOD CONTROL PROGRAM. 
cC> 
K) 

Bolivia: The malaria of a formerly heavily infected area 
is now controlled by spraying 32,000 houses at 
an annual cost of $72,000. Eradication would 
require the addition of 130,000 houses at an 
increased annual cost of $288,000. 

Guadeloupe: At least 75%of the formerly severe malaria is 
under control by DDT spraying of 24,000 houses 
at an.annual cost of $72,000. An eradication 
program would require addition of 29,000 houses 
at an extra annual cost of $87,000. 

British 
Guiana: 

On the coast malaria eradication has come about 
through years of DDT.house spraying, which-no 
longer need be applied even so frequently as 
once each year. There are 30,000 houses in the 
program which cost $88,000 during 1954. In the 
hinterland, near the Brazilian border, however, 
there are 1000 houses which will require an 
additional annual expenditure of only-a few 
thousand dollars before colony-wide eradication 
will be-achieved. 

Martinique: The control program has reduced the serious 
malaria problem by at least three-quarters. DDT 



VI. INC(PLfEE MALARIA COTNTROL. 

Colombia: 

-

Ecuador:
 

C-, El Salvador: 
**-

Guatemala: 

Paraguay: 
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spraying covers 24,000 houses at an annual cost 
of $72,000. Eradicatcon can be achieved by 
adding 29,000 houses at an estimated annual 
cost of $87,000. 

I II 

The malaria problem of Colombia is the second 
largest on the continent. The severe infection
 
in unprotected portions of the country constitutes
 
13% of the malaria remaining in -the-Americas; 
Although $1,217,000 -vas spent during 1954 to spray, 
either once or twice, 390,000 of the 1,400,000 
houses in the malaria zone, the program was spot
ty and inadequate. Conversion to eradication re
quires the spraying of 887,000 additional houses 
at an estimated annual cost of $3,508,000. 

Last year 188,000 houses were DDT-sprayed at a 
cost of $251,000. Malaria, however. is still a 
serious problem, and Al additional J.,000 houses 
at $304,000 a year must be included to achieve 
eradication. 

The malaria control program last year cost El 
Salvador $263,000 and covered 128,000 houses. 
Eradidation would require the inclusion of 
-approximately 100,000 more homes at an estimated 
cost of an additional $252,000. 

Internal political troublea were. reflected in 
the administration of the malaria program in 
1953. Considerable improvement occurred in 1954, 
but at best the program now covers not more than 
one-third of the country. - Guatemala spent 

$50,000 to spray, onte eah, 47,000 of the 
198,000 homes in the malaria zone, which program 
indirectly protects so many more homes (11.1,000) 
that the eradication campaign would require the 
inclusion of only 40,000 additional homes -at an 
estimate4d extra annual cost of $124,000. 

The amount .and the severity of malaria in 
Paraguay are subject to conflicting reports. It 
is planned to survey the situation at an early 
date to determine the number of additional houses 
whire spraying is necessary. Should all of the 
85,000 homes in the malaria zone need spraying, 
an estimated $136,000 per year would be required 
for eradication. 
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-
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Leeward 
Islands: 

Surinam: 

Haiti: 

Mexico: 
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Peru has the fifth most serious malaria problem 
on the continent, comprising 4% of the existing 
malaria. The control program is incomplete and 
covers only part of the malarious area. There 
are 755,000 homes in the infected zone and only 
R70,'000 are being sprayed at-a cost of'$578,000lI

Eradication would require the spraking of a 
additional 229,000 at. an extra.annhal boat'of 
$480,000.
 

Moderately severe malaria is found in only three 
of these islands (Antigua, Montserrat and ,St. 
Kitts-Nevis). The disease is held at a low 
level by DDT spraying 8,000 homes at an annual 
cost of $15,000. Eradication requires spraying 
and additional 21,000 homes at an extra annual 
cost of $72,000. 

Surinam maintains reasonably good malaria control 
on the coast by spraying 10,000 of the 33,000 
homes at an annual cost of $30,000. To achieve 
eradication-on the coast there must be. added to 
this program. another 15,00ohomes at an annual 
cost of $45,000. Countrym-wide eradication neces
sitates an expensive 'spraying program- in the 
hinterland, where there--is much malaria. Such.a, 
program would include 8,000 homes at an annual 
spraring cost of $96,000. With a full program, 
the annual cost is estimated at $171,000. 

Haiti,,containing 6% of the-malaria residuum -. 

represents the fourth most severe malaria problem 
on the continent. In 1953 a small demonstration 
program covering 26,000 homes in the malaria zone 
was initiated at an estimated cost of $21,000, 
of which Haita contributed $8,000. An eradication 
program is quite difficult financially for Haiti. 
There 4re approximately 414,000 homes in the 
malaria zone, of which 390,000 must be sprayed at. 
an estimated cost -of $624'000 per annum. 

Mexico has the most severe and' the largest malaria 
problem in the hemisphere. Probably 64% of the 
total malaria remaining in the Western Hemisphere 
is to be found in this country. The ialaria 

control program has covered 126,000 homes at an 
annual cost of $222,000. Converting this program 
to one of eradication requires steady expansion 
until, at most, 3,098,000 homes in the malaria 
zone are brought into the DDT spraying program. 
The maximum annual cost (1957) is estimated at 
$6,-3;000.
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TABLE I - MALARIA ERADICATION ESTIMATES- (COSTS IN U.S. DDLLARS1 

Countries 

Total usber 
Houses 
Malaria Zone 

No. Houses 
DDT-S rayed 
1953 

No. Ho 
Indire 
Protec 

usea 
coly 
ted 1953 

Cost of 
Pro'em 
1953 

Cost per 
House. One 
Spraying 

Additional 
Houses for 
Eradication 

Total House 
to be Spray
1955 -1958 

a Estimated Annual Cost Eradication Program 
(Based on Two 4 Sprayings per lear) 

1955 122 1958 Remarks 

Argentina 

(1) 

371,000 

(2) 
149,000 

(3) 
181,000 

(4) 
$219,000 

. (5) 
$1.04 

(6) 
42,000 

(7j 
190,000 

(a) 
$274,000 

(9) 
$395,000 $ 

(1o) 

395,000 

(1) 

S395,000 
These estimates are 

Bolilia 210,000 32,000 48,000 18,000 1.11 130,000 162,000 100,000 200,000 360,000 360,000 derived farea inecoplete 
data, and are subject 

Brazil 5,360,000 2,416,000 2,140,000 5,037,000 0.85 804,000 3,220,000 5,474,000 5,474,000 5,474,000 5,474,000 to correction after 
detailed country programs 

Colombia 1,400,000 390,000 323,000 755,000 1.85 887,000 1,277,000 944,000 1,888,000 3,776,000 4,725,000 hae. been finally approved 

Costs Rica 81,000 76,000 0 152,000 1.00 5,000 81,000 162,000 162,000 162,000 162,000 

Cuba 10,000 0 0 53,000 2.00 120,000 120,000 66,000 132,000 264,000 480,000 

Dominican Republic 208,000 160,000 48,000 118,000 0.70 0 160,000 148,000 224,000 224,000 224,000 * 

Ectador 353,000 188,000 41,000 181,000 0.89 124,000 312,000 226,000 452,000 555,000 555,000 
Puerto Rico to be 
sprayed only ne each 

El Salvador 257,000 128,000 29,000 243,000 1.13 100,000 228,000 304,000 515,000 515,000 515,000 
year. 

Guatemala 198,000 -47,000 311,000 100,000 1.00 40,000 87,000 125,000 174,000 174,000 174,000 

Haiti 414,000 26,000 24,000 9,000 0.80 364,000 390,000 78,000 156,000 312,000 624,000 

Honduras 

Mexico 

Nicaragua 

83,000 

3,140,000 

225,000 

50,000 

126,000 

210,000 

12,000 

42,000 

75,000 

106,000 

416,000 

1.44 

0.84 

0.99 

21,000 

2,972,000 

15,000 

71,000 

3,098,000 

224,000 

94,000 

2,047,000 

444,000 

188,000 

4,368,000 

444,000 

6, 

204,000 

773,000 

444,000 

204,000 

6,090,000 

444,000 

MexicQ estirates 1955
1958 taken from Janmary 
1955 calculations by 
Coverrment of Mexico 

Panama 100,000 44,000 23,000 158,000 1.79 33,000 77,000 198,000 276,000 276,000 276,000 

Paraguay 85,000 2,000 0 12,000 0.80 83,000 85,000 15,000 30,000 60,000 136,000 
Surinan: 25,000 coastal 

Peru 755,000 270,000 256,000 588,000 1.06 229,000 499,000 735,000 1,058,000 1, 058,000 1,058,000 huses at $1.50 eaen, 
%,000inland at $6 each. 

Venezuela 631,000 548,000 0 1,096,000 2.01 83,000 631,000 1,370,000 2,537,000 .2, 537,000 2,537,000 

British Guiana 93,000 30,000 62,000 79,000 2.31 1,000 31,000 99,000 143,000 1143,000 143,000 -

British Honduras 15,000 9,000 6,000 4,000 1.90 0 9,000 5,000 10,000 18,000 18,000 

French Guiana 6,000 6,000 0 18,000 1.50 0 6,000 18,000 18,000 18,000 18,000 

Guadeloupe 53,000 24,000 0 72,000 1.50 29,000 53,000 90,000 159,r4)0 159,000 159,000 

Jamaica - - 42,000 42,000 0 53,000 0.65 0 42,000 55,000 55,000 55,000 55,000 

Leevard Islanda 29,000 a,000 0 24,000 1.50 21,000 29,000 30,000 60,000 87,000 87,000 

Martinique 53,000 24,000 0 72,000 1.50 29,000 53,000 90,000 159,000 159,000 159,000 

Puerto Rico 256,000 129,000 127,000 315,000 2.44 0 129,000 315,000. 315,000 315,000 315,000 

Surinan, 

Trinidad 

Windward Islands 

33,000 

101,000 

59,000 

* 

10,000 

17,000 

0 
-,OSAJV 

0 

30,000 
IVY lilA*~&t.W.~ 

72.000 

*** 

I 111 

2.,00 

23,000 
1020 

0 

33,000 
78.000 

.. 

40,000 

139.0300 
.000 

80,000 

172,000 
160,000 

171,000 
172,000 
236,000 

171,000 
172,000 
23..000 - Rev icd IZ. I L*D 

$20,524,000 $25,096,000 525,966,000
5,238,000 3,296,000 $10,185,000 6,197,000 11,434,000 $13, 75,000

TOTAL 14,731,000 
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Countries 

Argent ina. 

Bolivia 

Brazil 

Colombia 

Conta Ric, 

Cuba 

Doainican Republic 

Ecuador 

El Salador 

Guatral 

Haiti 

Hondus 

Mexico 

Nicaragua 

Panama 

Paraguay 

Peru . 

Venessela 

British Glana 

Bitish Honduras 

Freach Guiana 

Guadeloupe 

Jamaica 

Leeward Islahts 

Martinique 
Puerto Rico 

Surinam 

Trindad 

Windward 	 Islanda 

TOTAL 

TABLE II - MALARIA ERAPICATION ESTIMATES - TWOSPRAYINGS PER YEAR - (costs IN U.S. DDLLARS) 

Country Cnrbution Estimated 

1955 
(2) 

Additional Annual Funds 
19.6 
(3) 

for Eradiation 

(4) 

Proram 

1958 
(5) 

Remaks 

276,000 0 119,000 119,000 119,000 Country Cratributions, Column (1), are 

13,000 87,000 187,000 347,000 347,000 taken fr V Rport on M)alara, Table 

4,103,000 1.371,000 1,371,000 1,371,000 1,371,000 5, as aomitted to the 11V Pan 

1,217,000 . o 671,000 2,559,000 3,508,000 American Sanitary Conference held in 

24,000 '.138,000 . 138,000 138,000 138,0(0 
Santiago, Chile, CSPM/36 Annae I, 

53,000 

251,000 

13,000. 

O 

0 

79,006 

62,000 

201,000 

211,000 

62,000 

304,000 

427,000 

62,0DD 

304,000 

7 October 1954, calculated to the 

nearest th.eand, excephing those 

263,000 41,000 252,000 252,000 252,000 starred (0), which were calculated 

50,000 75,000 124,000 124,000 124,00) fsnm unpublished reports. 

16,000 62,000 140,000 296,000 608,000 

110,000 0 .78,000 94,000 94,000 

222,000 1,825,000 4,646,000 6,551,000 5,868,000 

190,00 250,000 256,000 258,000 258,000 

151,000 47,000 125,000 125,000 125,000 

15,ODO . 0 15,000 45,000 121,000 

578,000 157,000 480,000 480,000 460,000 

2,168,000* -0 369,00 369,000 369,000 

88,000 11,000 55,000 55,000 55,0DD 

8,000 0 2,000 10,000 10,000 

21,000* 0 0 0 0 

72,000* 18,000 87,000 87,000 87,000 

55,000* 0 0 0 0 

-15,000* 15,000 45.000 72,000 72,000 

72,000 18,000 87,000 - 87,000 87,000 

300000 15,000 15,000 15,000 15,000 

0* 40,000 S0, 000 171,006 171,000 

195,000 o o a a 

59.000*- 91L000 121.000 177.000 177.000 Revised a.VII.55 

$16,747,000 84,222,000 $9,805,000 $14,379,000 $15,249,000 
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PAN MfaI4EI SANITAR BUREAU 

REGIONAL OFFICE OF WORLD EALTN ORGANIZATION 

Washington, D. C., 

SI f I 14 February 1955 

MISPI WDB P.'Mi ERADICATION 

Statement by Dr. Fred L. Soper, Director 

The UZY Pan American Sanitary Conference (Santiago, October 
1954) issued an urgent mandate (Resolution XLII) to the Pan Anerican 
Sanitary Bureau to. take all possible measures to eradicate malaria 

r in the Americas as rapidly as possible. 

The mandate followed the presentition of information on 

1) the spontaneous disappearance of malaria from geographical areas 
within three years after/interruption of transmission. 

complete
2) the reinfection of previously malarious areas by persons from 
uncontrolled districts, and 

3) the development of resistance to DDT by certain Anopheles 
-mosquitoes following its prolonged use for the partial control of 
malaria. 

The action was based on the coiclusion that 

1) malaria can be eradicated from a given area in a few years, 

2) the full benefits of eradication require that all ralarious 
areas in .all countries of the region be covered by the program, 

3) 'the potential development of resistance -to DDT by the Ano eles 
mosquitoes of the Americas is a. threat to the efficacy of present 
control programs, as well as to future attempts at eradication, and 

4) relief from the great economic burden of malaria to afflicted 
populations, and from the annual cost of present partial control 
measures would more than Justify the increased cost of eradication. 

The Conference recognized the inadequacy of the Bureau's 
financial resources and called upon the Bureau to secure theK 
particilation of other organizations. The definite solution of 
the malaria problem, in the opinion of the XIV Pan American Sanitary 
Conference, has a priority over all other health programs and ' 

requires the urgent concerted action of all organizations intereatid 
in the welfare of the hemisphere. Here, the opportunity to derive 
permanent benefits from the investment of capital funds over a 

.K relatively short period of time is unique. 
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During a full half century after the discovery that malaria I 
is a mosquito-borne disease, and until only a short decade ago, 
malaria was the.most difficult problem facing public health workers 
in the tropics and sub-tropics, and in many parts of the temperate 



j;zones. IPrevious to the introduction of DDT as a residual. insecti
cide, economically iearble measures! for the 6oitrol ri 
alarid were not knon. The nitia' results bf this hew measure
 

have been so dramatic that many health workers and many fiscal
 
authorities have come to disregard malaria as a continuing problem,
 
and fail to recognize the.promise and the threatfor the future
 
implicit in the developments of recent years.,
 

Before considering these implications, it may be well to re
state the salient points regarding malaria as a health problem.
 

Economic Importance of Malaria 

Devastating epidemics of malaria have at one time or another
 
occurred in practically every country of the Western Heisphere.
 
In its malignant form, malaria is highly fatal, particularly among
 
the.young, and is still one of the world's great killers of
 
children. Although other diseases may decimate, only malaria
 
depopulates. In the past, malaria has caused large areas to be
 
abandoned to the jungle and the development of.'enormous fertile
 
tracts has been-prevented. Survivors of severe malaris, and of
 
repeated mild infections, may suffer the lifelong debilitating
 
effects of chronic infection. *Malarious populations tend to live,
 
on a bare subsistence basis, contributing nothing to the common
 
good. Even where the incidence of infection is relatively low;
 
there is a surprising inhibition of both mental and physical effort.
 

Malaria is a serious burden on the economy of every malarious
 
country. .It has been well said that where malaria fails to fill,
 
it enslaves. It is an economic disease. No infected area my
 
hope to meet the economic competition of non-malarious regions.
 
In agriculture and industry, labor is-inefficient and the output
 
is often'reduced by one-third to one-half and even more.
 

Less than thirty years agc the annual cost of malaria to the
 
south-eastern United States was estimated to be over $500,000,000.
 
Today, industry is expanding in each of these states, now that
 
malaria is gone. After World War II, malaria control in Greece in
 
a single year augmented the labor effort by 30,000,000 man days.
 
Rice production increased by 15% per acre in the first year .after
malaria was cottrolled in Burma and in Pakistan. After malaria
 
was controlled in Iran, the rice crop was harvested by 4 laborers
 
per hectare, whereas formerly 10 were needed.
 

As a primary basis of economic develozpent, malaria uust be
 
suppressed. It represents the outatanding opportunity to improve
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economic conditions through disease eradication, since even where 
malaria has- been partiaLly controlled the annual cost of continuing 
control is a considerable financial drain on national budgets. 

Impact of DDT on Malaria Control; Eradication proposed 1950 

Malaria may be transmitted by various species of Anopheles 
mosquitoes, but the spicies .most dangerous as vectors of malaria' 
are those which enter human habitations to feed. Since Anopheles 
usually roost on inside walls before and after sucking blood, .1112 
on these walls is effective in killing those mosquitoes, which be
come infected, before the end of the incubation-period required for 
-them to become-infective. . The. transmission of malaria is stopped 

by the chemical attack on those mosquitoes- which enter human 
habitations rather than ,on Anopheles in general. 

The introductidn of DDT has halted the extension of expensive 
drainage works and costly larviciding operations and has led to the 
control of malaria in many agricultural areas, where the isolation 
of dwellings one from another makes other methods of control in
practical. Thus was the door open to the development of nation
wide- control. programs. These in turn led to the-most promising 
observation- that melaria, as a rsquito borne disease, disappears from 
an infected population within a 2ev years after transmission ceases. 
The further observation has been made that malaria reappears in 
cleared areas only when reintroduced by an infected person from an 
endemic zone. The. United States, for example, parts of which were 
previously highly malarious, has been -free of -epidemics of malaria 
for a decade except for a small outbreak of 35 cases infected in 
1952 by mosquitoes which had fed- on a returned veteran from Korea. 

By 1950 nearly all countries in this hemisphere with a malaria 
problem were engaged in serious efforts to control it. It was 
absent from Chile and Uruguay, eradicated in British Guiana, nearly 
gone from the United States and Argentina and was 'greatly: reduced 
in Brazil and Venezuela. Control programs were well advanced in 
most of the others. So rapidly had programs expanded that approxi
mately 75% of the total homes in.the malarious zones of the Americas 
were sprayed that year. It was hoped that the remaining 25% (foun 
and one-aflf million -homes) would soon be brought into the program. 
In order to .stimulate further program extension, and envisaging the 
possibility of eradicating the disease from the Western emisphere, 
the XZZ -Pan American Conference (1950) recomended that the Pan 
American Sanitary Bureau stimulate and coordinate- anti-ualaria 
programs and..arrange economic assistance where possible to individual 
countries, with a view to achieving the continental eradication of 
malaria. 

Campaigns were expanded by Governments, trained technicians 
were provided' by PASB/WHO and equipment and materials were supplied 
by UNICEF to the Caribbean and Central American area and to four 
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South American countries. Malaria control campiigns were 
initiated in ary malarious country of the hemisphere. The 
disease -topp3p' from its position as the leading public hea3t h 
program in theAmericas. Hopes were high and the householders' 
enthusiasm for the method appeared to ensure -success of the, 
eradication progrea. . H, li 

Difficulties and Danger; DDT-Resistant Anopheles 

But success was not to come so -easily. Unfortunately twhsage 
fly, which was the householder's visitie measure of the value of 
any insecticide, developed a marked resistance to DD? and the 
residual spray- program lost much of its initial prestige. The 
publicity given to the rapid reduction in miaaria following the 
introduction of residual spraying. resulted.-in the general conviction, 
that malaria is no longer an important problem and can safely be 
disregarded. 

Instead of rapidly increasing- appropriations, a lag set in and 
four years later, 19 5 4, 22% of homes in. malaria areas still Vere not; 
included in control programs. Authorities reacted to other fiscal 
pressures and reluctantly appropriated, funds Tew controlling a dis
ease which seemed to cause but little damage. This situation, dis
appointing as it was, might have been accepted for the -time and 
gradually improved from year to year in individual countries as E 
opportunity appeared, had it not been, for the threat inherent in 
the recent developnent of resistance to DDT by certain Ano&hele. 
In Greece, the three local vectors have developed resistance and 
DDT is no longer effective in controlling malaria in somefvillages. 
Another important malaria vector, Anopheles sundaicus bas become 
resistant in Indonesia. In Central America one of the principal 
mosquito vectors is exhibiting a changed behavibur to the insecti
cide, a change which may presage the development of resistance. 

Urgency of Eradication 

It is most unfortunate that resistance:is developing before 
malaria has been eradicated, since the pri DD Tcobtrol methods are 
too- expensive for general use in rural areas'and;are limited be, 
cause of cost to urban and village'aspplication. It is obvious that 
malaria must be eradicated from the Americas before the threat, of 
anopheline resistance to insecticide materializis here. 

Government. representatives at the XIV Pan American Sanitary 
Conference (0etober-195.) recognized the danger of prolonged control. 
programs, and the consequent hazard of the development of DDT
resistant strains of Anopheles resulting in the retura of epidemic 
malaria, and approved a program of continental eradication to meet 
the threat. The Conference recognized the need, as the eradication 
program progresses, to consider measures to prevent the importation 
of infected persons into areas already free from infection. The 

S 
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Conference bespoke the utmost urgency in achieving the continental eradi
cation of malaria and urged the Member Governments to immediately con
very all control programs into eradication programs.
 

]r':Ia efEt 	 makes' fhe differ'eqce between quccess andIort apied!now H 
failure. A few years'of all-out drive can so reduce'the amount of malaria 
that-residual pockets may thereafter be eradicated economically with 
drugs, if necessary. When malaria has disappeared, s4rveillance or 
vigilance squads can ensure continued freedom from the disease at a low 
and entirely feasible cost. 

The full promise.of eradication for the continent depends obviously
 
on the simultaneous wiping out of malaria infection from all countries,
 
in the Americas. Once this is done, expenditures can be greatly re
duced and vigilance relaxed except against reinfection through immi
grants or travellers from other parts of the world.
 

If one State "drags its feet" in the program or if, in order to re
duce expenditure, it,fails to destroy all of its pockets of malaria,
 
that State becomes a menace to its neighbours. Cbntrol may-be good for
 
a year or two; but if it then becomes slack, hiddea sparks may start
 
new fires. Complete control for at least three years is necessary, be
cause certain malaria parasites may persist in the infected person for
 
this period in the absence of reinfection.'
 

Conversion from Control to Eradication
 

Realizing the-urgency of the situation and the need for quick ac
tion, the XIV Conference (195) authorized an immediate annual increase
 
of $100,000 in expenditure to enable the Bureau to implement the Reso
lution of the-XI I Conference (1950) "... to provide for greatest in
tensification and coordination of anti-malaria work in the hemisphere,
 
stimulating existing programs, facilitating interchange of information
 
and furnishing technical and, whenever possible, economic assistance to
 
the various countries with a view to achieving the eradication of
 
malaria from the Western Hemisphere." Considering the obvious inade
quacy of this sum for financing active collaboration with governments


"in the extension of national programs, the Conference called upon the 
Director of the Bureau to secure the financial participation of organi
zations, public and private, national and international, in order to"10 
achieve eradication.
 

Having established the technicaly- economic and health bases for an
eradication program, and having received a mandate from the Pan American
 
Sanitary Conference, action is now required tq establish 

a) 	adequate technical guidance and coordination,
 

b) 	 country-by-country arrangements to convert control into eradi
cation, and 

c) 	 mobilization of international assistance of all agencies which,'. 
may be able to.partiipate in -th-progran. 

http:promise.of
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PASB/WHO as the international agency-rcharged with responsibility for 
technical guidance and coordination of inter-American health programs and 
specifically the hemisphere-wide malaria eradication program, has already 
taken action to assure regionaltechnical guidance on an adequate basis. 
ThelBue'au is develobing d competent professlional gboup dir~ctly respon
sible for technical Advied wherever needed, 'to assi'st Goveriments to 
intensify their malaria control programs and convert them into eradication 
programs.. This group is responsible for the coordination of country 
programs, so that concerted progress shall be achieved within overall 
regional plans and schedules. Technical and administrative standards for 
the organization and'administration of the eradication programs-are being 
established; operating manuals are being prepared, including a uniform 
system for reporting activity and continuously evaluating progress. 

Eradication depends on action at.the national level. EacE nation, as 
a member of PASB/WHO automatically has undertaken an obligation.to all the 
other countries, as well as to its own population, for execution of an 
eradication program. Action in all countries should proceed simultaneously. 
Inasmuch as conditions and the extent of existing control measures vary from 
country to country, a new plan is being made in each case covering the 
details of an.eradication program. This plan provides for a unified 
country-wide service, operated according to international technical stand
ards with uniform-reporting procedures to facilitate international coordi
nation and analysis. 

The chief problem'in each country is to provide adequate materials 
and finances for large scale operations without interruption until eradica
ti'on has occurred.. It is important that the eradication program.commence 
on as large:a scale as-possible and progressively expand until the entire 
malarious zone of the country is covered. Temporary, inadequate and inter
mittent effort is costly and ineffective. Emphasis on careful training 
of eradication staffs and on tight administration can assure such thorough 
results that malaria will disappear in three or four years after complete 
coverage of the area has occurred. Taking into consideration the recruit
ment and training period and the progressive nature of the organization of 
control measures, it is probable. that the manpower, transportation and 
supply requirements will be spread over a somewhat longer period. 

- - Continuing evaluation of the distribution of malaria is an essen
tial part of any eradication program, as a check on the efficacy of the 
method and the efficiency of its application and as an indication of 
eradication itself and of the possibility of discontinuing costly con
trol operations. The application of DDT should be discontinued as soon as 
possible in an area, not only to reduce costs, but also to avoid the 
threat of DDT resistance of vector Anopheles, due to prolonged exposure.
When discontinued in any area, surveillance must be continued and intensive 
local house spraying initiated in and aibout any focus of reinfection which 
may be found.
 

Cooperation of International Agencies Needed
 

In many countries the cost of malaria control is felt to be a heavy
 
burden, and substantial international assistance is needed to stimulate
 

http:obligation.to
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the expansion'of the .program to cover the additional areas necessary for 
nation-wide eradication. In promoting national eradication programs, it 
is important to know the approximate amotnt of outside assistance avail
able from sours. Under the Conference secure the finanrll' madate to 
ai all organizations which may be Zn a position to 

assist, the.Director of the ureau -is reviewing.the problem with-agencies 
already active in:this field, as.well-.as-others which may-desire to parti
cipate. The principal active agencies are UICEF, FOA and PASB/WHO. Of 
the 36 countries ;(nations -and-territories) infected with malaria, PASB/WHO
is providing technical advice and otherassistance.to 21.. UNICEF, fpr its 
part, has provided assistance with supplies-and equipment to 19 of these. 
Of other agencies,-WQA has-given the most-.assistance,'having..aided the con
trol program'in several countries, and.,,still does in four. -Malaria eradica
tion is expensive-and might well abporb-all money available to interntional 
agencies, and more, Two-past mistakes must be avoided; eradication should 
not be planned as a cheap cur-ent program but one for short-term capital 
investment for permanent dividends;- governments should-be given adequate 
technical and material aid, not only during the initial period but until 
eradication is achieved. 

Each agency- is.urged to carefully- consider this problem and determine 
as early-as possible,:in broad outline, the:basis on which it can cooperate 
'and assist in the hemisphere-wide malaria eradication- program. In addition 
to the fingncial aspects of assistance, it is important to establish an 
overall plan-providing fpr organizational-and administrative-action by each 
agency to assure-cooperation and coordination at.both international'and 
country operating levels. 

http:otherassistance.to
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Ciudad TrujiJlo 
October 1950 

RESOLUTION XVIII 
;4EA4TA CONRoL 

WHEREAS: Efforts towards the solution of the malaria problem 
have been undertaken to a greater or lesser extent by all 
countries in the Western Hemisphere, some having solved the 
problem completely while others have made remarkable progress 
in the control of the disease; and 

It is certain that, due to the adoption of new techniques 
of malaria control and to iufficiently intensive and coordjnated 
effort6s on the part of Member Countries and territories, total 
eradication of the disease from the Americas can be achieved. 

THE XI PAN AMERICAN SANITARY CONFE3ENCE 
RESOLVES: 

To recommend to the Pan American Sanitary Bureau to include,
henceforth in its operating programs the development of such 
activities as are necessary to provide for greatest intensificatioft 
and coordination of anti-malaria work in the Hemisphere, stimulating 
existingprograms, facilitating interchange of information and 
furnishing technical and, whenever possible, economic assistance 
to the various countries with a view to achieving the eradication 
of malaria from the Western Hemisphere. 

(Copy) 

'II I 
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Santiago, October 1954 

RESOLUTION XLII 
ERADICATION OF-MALARIA IN THE AMNRICAS 

TlkAe 1t clani t o'eene I 

IV Pan Amerca Sait Coiferencei 

Considering:
 

That in the course of the technical.discussions on the topic 
"Eradication of Malaria in the Americas" it was made evident that: 

(a) The experience of those countries that have achieved eradication 
of malaria shows that, once transmission Is intercepted, the infection 
in human beings disappears within a few years, as the result of the 
natural death of the parasite; 

(b)Recent observations indicate the developent of resistance by 
some anopheline species to certain insecticides,' a phenomenon that, 
in time, may cause serious difficulties and even failures in anti
malaria campaigns; and 

(a) The eradication of malaria in some countries calls attention to 
the international problem-of preventing the importation of new cases 
into areas already tree from infection. 

RESOLVES:
 

1. To declare that it is of the utmost urgency to carry out the terms 
of Resolution XVIII, of, the XIII Pan American Sanitary Conference, which 
recommends that the Pan American Sanitary Bureau promote the intensi
fication and coordination of antimalaria work, with a view to achieving 
the eradication of this disease in the Western Hemisphere; and that the 
Member Governments should convert all c6ntrol programs into eradication 
campaigns within the shortest possible time, so as to achieve eradication 
before the appearance of anopheline resistance to insecticides. 

2. To instruct the Pan American Sanitary Bureau to take steps to 
implement the aforesaid resolution and to study international measures 
to ensure the protection of those countries or territories that have 
achieved eradication of the disease. 

3. To authorize the Director of the Pan American Sanitary Bureau to 
secure the financial participation of public or private organizations, 
national or international, in order to further the aims set forth in 
this resolution.
 

'I
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THE PRESENT STATUS OF TEE AITI-MAIARIAL 
DRUGS CHOLORQUJIIE, PYRIMETHAMIE 

(DARAsM), AND PRIMAQIN 

G.'Robert Coatney, Ph.D. 
Head, Section dn Cheiothertpy, Laboratory of!Tropical Disdases, 

National Microbiological Institute 

The short time allotted for this presentation requires that it 
be limited to considerably less than is implied in the title. It will 
not be-possible to discuss all the aspects of the-three drugs under 
consideration, and this paper is therefore limited to those salient
 
features which are believed to be of primary concern to this audience.
 
A short developmental hittory of these drugs will be presented along
 
with their pharmacological properties and toxicity.. In regard to 
these latter points, the most important aspects are the maintenance of 
adequate concentrations, possible side actions, and the margin of 
safety between effective and toxic doses. RevcnA these points, the 
question of greatest importance to those responsible for the chemo
therapeutic control of malaria is efficacy. This property of a drug 
must 	be measured on the basis of the following criteria:
 

(1) 	suppressive effect, and the practicability of dosage
 
regimens required to obtain it;
 

(2) 	therapeutic effect against overt'attacks;
 

(3) 	 the possibility of radical cure; and 

(4) 	 the development of resistance. 

An attempt will be made to provide informationon all the above 
points as an aid to evaluating the three drugs under discussion, not 
only 	in relation to each other, but also in relation to those other
 
compounds which have in recent years been added to the armamentarium
 
of the malariologist.
 

Chloroquine 

'Chloroquine (7-Chloro-4-(4-diethylamino-1-methybutylamino) 
quinoline) was synthesized and studied under the name of Resochin by 
the Germans as early as 1934, but after a few human tests it was 
discarded because it was considered too toxic. Later, sontochin, the 
3-methyl derivative of chloroquine, was more carefully studied in 
Germany and during World War II by the French in North Africa, who 
discovered its high anti-malarial activity and that it was well tole
rated. Following the fall of North Africa this knowledge became 

/1 Reprinted from "Industry and Tropical Health" Second Conference 1955 
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a'rsilab2 to United $tats investigators who dithin a short thee, 
Spnthesized a large series of derivatives, nine of wich v;rey gien 
liL.ted stcdy in mn; four of these, .SN 958 4 (7-chlore-%-( V3diethVa
tzoproyylemino) gifnoline, oxychloroquine (SN 8137), amedia-fjin 

(CaM-ocpin), and cloroquine (Aralea) appeared to be superior to the 
o<hers. Exsnded clinical studies shoved that eclorcquine surpw-s-d 

tner h ters of the group s an antia1&ria2 And ass toxid. 
1The p ag.uaoWhas getteraL acqeptence 'throuaout~the md.1 .-

Chlorequine has 4istflItive phem'atlogiefi procectles ad it 
is important that they be understood if the ootentialties of the 
eapound are to be fully realized. The absoration of chlor
±rom the gastrotxtesttel tact is rapid and almo-tst c:An.lOte. It 
beaomes extensively locnlized. in the tissues in -- amounts M to 50 
times the concezbrations in.the plasa. This tissu, Cfinity, p.us 
the fact that the dcug is metabolized and- exirated flewly, alo-w 
for bl6od levels suffIciant for commcilete suepasion oC attacks or 
nalaria 'for uwsa'ds of six weeks or longer, depending on dozas, 
after administration of the dzug has otoppa. Became of these 
phencmena, coupled with the fact that antimalarifl aetivitt a 
closely linked 4zth the amontt of .drg in the plasma, It Is csntial 
that .loadinZ doses be employed in order to obtain coneentration iz
the blood sufficient for rmpid therapeutic etfectiveres. Underaco 
cepted regimens of te py, effective cmloroqu..ie oo azc 
reached within two to tarae hons. If the drug iz given)intcaascultrly 

oethnes a necessatr trc'dur 'n acute faelipaeM mal~ia, therap 
tically effective le tn a reaeQd in less thnn 15 mintes 

Toxicity due to cihloroquine is extranely low at dozagesa reena 
ne&Aed for sppresaioa or therapy. 'A group of volunteers giwn 
week1y doses*of 300 am., an amunt suffIcient for cemplete suppredsG 
to04, exhibited no toxicity vbile in another stdy group, gr4v'ntkhe 
same! dose, there were more complaints amenS indiisrduals reeiing 
l acebos than among those actually taking the drag.2 At igh dse,1po 
sonptams of dizsiness, blumrinjg of vision, headazkw diazte, ad 
zild epigastric distress do occur, but thesemanifestator3 dinish 
or disappear when the dosage is decreased or earletely t.3at. 
ihen given intrawrscularly, there is less lousl tihe- rmation 
than froM either quinine Or quinacrine (Atabrine). 

The effecti - s of cblroquine as an antimalarliil %et rsi r 
largely on its onocd activity against eryjthroeytt paraAites. 

T2his. 2activity i orobably greater andc more dependab let. trat taw,
 
-ay other known drug. it does not prevent infection wit , axy of
 
the human malariaz, =or does it prevent or destroy thtelate tia
 
forms of PlasmodiuM vivax, but it is so effective aw"inst all sues
 

o4f malariaparasites in the circulating blood that sinu2 4M,.,!
 
does of 300 mg. (5Co rg. of the diph'mphate salt) ui o1 Co
plete suppression. 'iIs dosage vi result in the suppresszw (va
 
o f aleiparun alaria bmt ag~Snt vivex, and protbbly airSt 
quartan malaria, the w-111ss F11 ieccme clinically aettcie sm 

- 'f&sks after s pprea'.ce km bansteppei Clinied attacs of 
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the disease can be terminated with single oral doses of 600 mg.
(base) of the drug but vivax infections are likely to relapse 
within four weeks. 4 The most effective treatment of an acute at
tack is 600. mg. (base) in a single. dose followed. in: six hours by
a second dose of 300 Mg. (base), then 300 mg. (base) on each of 
two succeeding days, a total of 1500 mg. (base) in-three days,± 
Under this 'sygtem of therapy; the fever is generally eliminated 
within 24 hours and the circulating parasdtes. are removed ivithin 
48 to 72 hours; infections caused by P. falciparum are generally' 
cured (i.e., radical cure) while vivax infectioEFwill ordinarily 
relapse six to eight weeks following treatment. The intetval from 
treatment to relapse is longer than that following administration 
of any other drug, a characteristic attributable directly to the: 
drug' s pronounced- tissue affiiity-. 

So far no evidence of resistance to- chloroquine has 'come to 
light, and no differenees in strain susceptibility have been de-. 
mohstrated, probably due to the fact that its low toxicity has. 
allowed for the-employment of dosages- well above the-minimum ef-
fective level. Outside of its inability to produce- radical cure of' 
vivax infections, its-only limitations seem to be cost and supply. 

Certain other 4-aminoquinolines also deserve comment. Among 
these are amodiaquin (Caoquin) and sontochin. The former is. an. 
effective antimalarial drug, slightly less. active and somewhat more 
toxic than chloroquine, although the differences are -too small for 

practical significance. Sontochin, dose for dose, is. slightly less 
toxic than chloroquine, but it also is distinctly less active, and 
the larger doses required to obtain the same effect obviate the 
apparent advantage., 

In summary, it can- be said that chloroquine is -the' most. efficient 
and effective drug for the treatment and suppression of. all malatria . 
infections. At the recommended dosage for therapy (1,500 mg. in 
three days) fever subsides in 24 hours and parasites are removed in . 
48 to 72 hours; single weekly doses of 300 ag. result in- complete 
suppression; periods of latency are longer than those following any 
other drug; it does not stain the skin and eyes; and it does- not 
ordinarily produce undesirable side actions. 

- Pyrimethanine (Daraprim) 

Pyrimethamine (Daraprim), 2,4-diamino-5-p-chlorophenyl-6
ethylpyrimidine, had its origin in studies directed toward antago
nists of nucleic acids, during which American workers noted the 
close structural relationship between certain of the 2,4-diamino-5
substituted pyrimidines and chlorguanide (Paludrine). When one 
of the 5-substituted compounds was shown to have activity 

against gallinaceum malaria- equal to that of quinine, other com
pounds containing this moiety were synthesized and their -assessment 
as antimalarials proceeded without delay. One of the most effective 
compounds, now known as pyrimethamine, was 60 times more active 
than chlorguanide against Plasmodium gallinaceum, and 200 times 
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more effective against P. berghei. Against P. cynomolgi, -pyri
methamine was found to be 30 times more, active than chlorguanide and 
500 times. as active as obloroquine. The effectiveness of pzri
methamine against human malaria was reported first in 1951; >since 
then it has received intensive study in this country and in England. 

Details of the absorption,' elimination, and plasma concentra;. 
tion o 'pyrimethamine in man are 'incomplete becabse, according-t' 
recent' evidence, the drug itself gives rise to an active metabolite
which- is not basic and therefore cannot be determined by chemical 
methods generally. employed for the estimation of drugs in biological 
fluids, and-,so far microbiological methods have been equally unsuccess
ful. Data from rhesus monkeys, 6 where doses above those recommended 
for man' were' employed, indicate that absorption from the intestinal 
tract is relatively slow but essentially complete. It localizes to 
a moderate degree in the lung, liver, kidney and spleen. About 20 
per cent of the drug administered can be recovered- in the urine as 
metabolic products and unchange& drug.- -The drug does not ordinarily 
accumulate in the plasma. At the dosage recommended for suppression, 
the toiicity of pyrimethamine is very low. , Among -a group of 11 
volunteers, in England given 50 mg. twice ,weekly for three months, 
two complained of slight gastro-intestinal upset. In a second 
group of 40 volunteers given two doses, complaints were higher .among 
the 20 receiving placebos than among those who actually took the 
drug. 7 In this country, volunteers who received single 25 mg. doses 
weekly for17 weeks showed no ill effects. 8 Twenty-five mg. given 
daily for seven weeks produced a megaloblastic type of anemia in 
six out of 12 voluntders, but remission was rapid when thd drug was 
stopped.9 

Pyrimethamine is a .potent drug of extraordinary effectiveness 

against erythrocytic parasites of all the malarias. It pr6bably has 
some action' against the primary exoerythrocytic forms of all the malarias, 
and it is active against the late tissue forms of Plasmoditim vivax 
although the exact conditions necessary for. such action are not as 
yet clearly defined. 

It is the most active suppressive agent known. In single weekly 
doses:of 25'mg. complete suppression is obtained against all species 
of malaria. Suppressive cure is possible against some strains of P. 
vivax and agains falciparum. 

Pyrimethamine 'is \not a good drug for therapy of acute) attacks; 
although eventuallyieffeetive, its action is too slow for rapid termi
nation-of fever end parasitemia. 

In addition to is suppressive ability, this drug exhibits a 
phenomenal effect on Emetocytes.10 It does not appear to affect the 
production or mmrphology of these sexual forms, but in wholly sus
ceptible mosquitoes the parasites.are not able to develop beyone the 
early o6cyst stage, thereby blocking the chain of transmission. The 
gametocytes are affected' adversely as early as two hours, and as late 
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as 114 hours, after the patient has received the drug. This property
 
of the drug might be put to good use, especially in falciparum areas.
 
One of the characteristics of this infection is that gametocytes sel
dom, if ever, appear in the circulating blood until 10 days or more
 
after the onset of the acute attack, which is ordinarily three to
 
five days after treatment has been terminatdd.t' Evdn the best
 
schizontodidal driugs do not affect fEl-'ipardm gametocytes adversely
 
so, though the patient is apparently well, he 'is not prevented from
 
acting as a source of gametocytes for infecting the local mosquitoes.
 
Because the drug is known to persist at therapeutically active levels
 
for upwards of 17 days,8 the transmission cycle might be broken by
 
administering 25'mg. of pyrimethamine on the last day of treatment
 
of the overt attack.
 

The development of pyrimethamine resistance was recognized during
 
the early investigations. This phemomenon was first demonstrated
 
against Plasmodium gallinaceum and P. berghei,11 and later it was
 

nozwn tbat resistance acquired.by P. cynamolgf could also be trans
mitted through the mosquito.12 Our own studies demonstrated that
 
parasltes of the Chesson strain of P.' vivax could be induced to build
 
up resiatance to pyrimethamine, and that the resistance thus acquired
 
could be transmitted through the mosquito.13 Under ordinary condi
 
tions, this characteristic'would be -considered highly unfavorable.
 
Eor~wer, since the, resistance was acquired slowly and only after
 
careful planning, and even when it appeared the parasites were highly,
 
.3usceptible to chloroquine and other schizontocidal drugs, it is con
sidered doubtful if resistance will prove a hazard in the field.
 

Insummary it can be said that pyrimethamine possesses certain 
remarkable properties! small weekly doses (25 mg.) result in com
plete suppression of all the malarias, and suppressive cure is obtained 
against P. falciparum and against certain strains of P. vivax. It 
has a lasting adverse effect on: gametocytes; it is tasteless, a characte
ristic of special importance whrn treating infants and children; and 
it is relatively inexpensive. Its limitations appear to be slowness 

-of action when employed for therapy of an acute attack, and the pos
sibility that certain strains of malaria parasites may develop re
sistance to the drug in the field, a phenomenon that can be prevented 
by a''y administering adequate doses for therapy or suppression. 

N Primaquite 

The tro drugs previously dbalt with owe their position among 
a-timalarial agents mainly to their ability to destroy erythrocytic 
stages of the malaria parasite. (Pyrimethamine also appears to have 
activity against at least some forms of fixed tissue-parasites al
though, as mentioned7earlier, its action at this point is, not as yet -.2 

clearly defined.) Thus their usefulaess is limited primarily to 
suppression of the overt attack or to its treatment. The 8-amino
quirolines, on the other hand, we their position to, their ability 
to destroy the excerythrocytic parasites and therebjbring about 
radi±al oure of the infection. The drug now to be discussed, primaquine, 
8 is the most effective 

http:mosquito.13
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of this group of compounds. 

Pamaquine (or Plasmochin) was the first synthetic'antimalarial 
drug and the historical precursor of primaquine. When first intro
duced, in 1925, it was used for the treatment of acute attadks of 
malaria,.but this practice was soon discontinued because doses re
quirel. to eliminatq the asexual blo9d forips were in excess of,the 
amount that could be administered with safety. During the iearly 
trials it was learned that the drug was lethal to gametocytes of 
all species of malaria, and consequently control of malaria in scue 
areas was attempted through the combined use of -pamaquine and quinine. 
Although results led to no unequivocal conclusions as to effects on 
mass transmission rates, they did indicate that the combination of 
quinine and pamaquine reduced the relapse rate in Vivax malaria sig
nificantly. It was believed that quinine enhanbed the effect of 
pamaquine; later, this synergistic effect was c to all the 8credited 
aminoquinolines. Recent evidence, however, discounts any synergism 
between quinine. and the 8-aminoquinolines. 

Because of the toxicity of pamaquine and the greater over-all 
usefulness of quinaerine (Atabrine) and other early derivatives, in
terest in the 8-aminoquinoline series was more or less dormant until 
a complete review of the field was 4pade near the end of the malaria 
research program in the United States, during World. Mar II. Following 
this re-evaluation, a wide variety of-new derivatives yere synthesized 
and tested; ability ta cure vivax infections,was discovered to be a 
general attribute of this group of compounds. Among group of same 
60 compounds, four (pentaquine, isopentaquine, SN 3883, and primaquine) 
were found to be better tolerated than pamaquine.-

Pentaquine was the first of the nely-synthesized compounds 
found to exhibit activity equal to that of pamaquine. It was less 
toxic than pamaquine, the parent compounds, but still too toxic to 
allow for the administration of effective amounts in single daily 
doses. Isopentaquine and SN 3883 were studied next, and although 
each was found to be active and less toxic than pentaquine, the ad
vantages were still not sufficient to warrant their general use. 

Still later, primaquine was found to possess decided advantages. 
It is the most highly active and best tolerated 8-aminoqguinoline yet 
tested, and amounts sufficient for cure can be given in single daily 
doses. Because of these characteristics, primaquine vill probably 
replace all other 8-aminoquinolines for the cure of relapsing malaria. 

'rimaquine, like all the other 8-aminoquinolines, is rapidly 
absoi ted, elimination is accomplished entirely within 24 hours th"ough 
metabomic conversions and excretion 'of the degradation products in 
the urine;. and only a very -small amount is fixed in the tissues. 

When primaquine is administered at the recommended dosage, no 
toxicity should be expected. When dosages are increased, toxie 
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manifestations may include anorexia, nausea, epigastric distress., ab
dominal cramps, and, occasionally, vomiting, vague chest pain, and 
weakness. In addition there may be striking effects- on the formed 
elements of the blood and the bone marrow, marked by leukopenia, 
anemia, methemoglobinemia, and suppression of myeloid activity, with 
lesser e febts on thd herrt and ci'pculation. These jmanifesqations 
isappear whenthe Aru is vithdrapp. The tendency, or hemolytic rk-l 

actions is increased in all the dark-skinned races, 

Because the tendency for methemoglobinemia, granulocytic neutro
penia, and probably for acute hemolytic anemia, is potentiated by 
quinacrine (Atabrine), neither primaquine nor any other 8-amincquino
line should be given with or following quinacrine administration. 1 5 

Although-primaquine is active against primary exoerythrocytic 
forms of Plasmodium vivax and even more active against this stage 
of P. falciparum, the time of action in relation to dosage is such 
as to preclude its adoption for use as a true causal prophylactic. 
Against asexual blood forms, primaquine displays activity against 
vivax and falciparum parasites, but the degree of activity is too 
low for therapeutic effectiveness. It is highly effective against
 
the gametocytes-of all the malarias, but its rapid elimination
 
coupled with its inherent toxicity limits its general usefulness
 
as a gametocytocidal agent. 

Primaquine finds its greatest usefulness as a truly curative 
agent against vivax malaria. Chesson strain-vivax-malaria of 
Southwest Pacific origin is notoriously difficult to cure, and 
in a well-controlled study, when primaquine in doses of 20 mg. 
daily for 14 days was given concomitantly with uinine, cure was 
achieved in'only 85 percent of the volunteers.16 However, in 
another study conducted-against the same strain, and equally well 
.controlled, it was reported that dosages of 22.5 mg. daily for 14 
days with uinine "prevented relapse in practically 100 percent of 
the cases." 

In the spring of 1951; when cases of vivax malaria began to appear 
in the United States among military personnel returned from Korea, 
it became necessary to evaluate the curative effects of primaquine 
against that strain of vivax. Studies carried out at Fort Benning, 
Ga. and Fort Knox, Ky. during the summers of 1951 and 1952 showed 
that when chloroquine was employed for therapy of the overt attack, 
and primaquine was given concomitantly at 15 mg. single dose for 14 
days, radical cure was achieved, while in a comparable group gho 
received chloroquine alone- the relapse rate was 39 percent. 1 In a 
further test of the curative properties of primaquine, the drug was 
given to a large group of returnees during the latent nhase of their in
fection. Among the men who received primatpine, 15 mg. single dose 
daily for 14 days, none developed malaria during the next six months 
of observation, while 17.5 percent of those given a placebo daily for 
14 days came down with vivax malaria during the same period of
observation. 1 9 
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la conclusion, with these evidences at hand it is clear 
bhat we are iiov in possession of a drtg which will eradicate
 

Plasmodia vivax infection. To produce this result two
 
co*urses of action are open: (1) If the patient is in the
 
thros of an abute attack, treatment should be instituted
 
.'anadiately with chloroquine and then concomitantly, or

INobartly ateard,i primaguide thempy instituted at 15 ig,
 

stae dose daily for 14 days. -Against certain strains of
 
vivax, a-.second course of primaquine may be necessary. (2)
 
If the patient has left the malarious area and infection i
 
blown or suspected, primaquine may be givren according to the
 
aame regimin but without chloroquine.
 

GNERAL SUMMARY 

The discussion presented above attmpts to set fthtk the 
:hief attributes of chloroquine, pyrimethamine (Daraprim), and 
pris~asaine as antimalarial agents. Each lacks certain ouslities 
sought for in the ideal drug, but when used in combination, the 
goal is not far off. The development of chloroquine and 
certain other 4-amioquinolines made possible for the first 
time complete suppression of all the malarias on a once-veekly 
schedule, and provided the most efficient agent for the pr=st 
alleviation of aete attacks. Although pyrimethamine is not 
recommended for therapy of overt attacks because of its slot= 
nass of action, it is the most efficient suppressive agent knows 

nd izs pronounced effect against falciparum gametcytes may 
contribute to.the control of this infection. With the develep
next and recent large-scale appraisal of primaquine, a drug of
 
acceptable toxicity is now available for the radical cure a
 
Plasodium vivax infections. Taken .as a whole, drugs are now
 
available for the complete chemotherapeutic control of malarna.
 
Adssuming equally efficient advances in vector control, malaria
 
sould soon lose its place as the most prevalent human disease.
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PRIORITIES IN INTERNATIONAL TECHNICAL ASSISTANCE -
HEALTH PROGRAM 

Joint Statement by the 
Public Health Division of the 

FOREIGN OPERATIONS ADMINISTRATION 
l I I I and the 

Public Health Seivice and Children' s Bureau of the 
U. S. DEPARTHENT OF HEALTH, EDUCATION, AND WELFARE 

Need for Priorities 

Some system of priorities in health technical assistance to 
underdeveloped countries is essential since health needs are so vast 
and the resources in funds and trained personnel are so limited. The 
establishment of such priorities has been given attention, but not 
solved, by the World Health organization and other multilateral 
agencies. Widely differing conditions, needs, and resources in 
different countries, varying motivations by governments in requesting 
assistance, and diverse backgrounds and viewpoints of health techni
cians in the-field all complicate the pattern of suggested projects 
for each country. 

I C Inthe rush in which the U. S. bilateral technical assistance 
programs developed, the drive was to recruit effective and experienced 
personnel, to supply them with the means for getting things done, and 
to obtain early results. There was little time for careful thought, 
little experience to draw on, and pressures were great from all sides. 

More recently, there has been time for stock taking. - The 
evaluation of the Institute of Inter-American Affairs' prograz by 
the Public Health Service was a major step in this directL on. This 
study emphasizes the importance of orderly planning at the country 
level but does not provide a framework of over-all priorities--an 
approach which is badly needed for the globe-girdling health program 
in which the United States is now involved. 

- Such a program nat be based on a clear--the clearest possible-
understanding of all the elements concerned in it. It must be thaped 
with thought, not luck. Depending for success upon coop ratiot with 
other governments, it must shap itself to their wishes but must also 
avoid giving way to inadvisable expediency. 

Development of the Statement 

The priorities statement which follows represents the results of 
thoughtful consideration of the matter experienced workers in the 
international health field, crystallized in a threeiday conference of 
professional personnel of the Public Health Division of the Foreign 
Operations Administration, the Division of International Health of the 
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xdblic Bealth Service, and the Division of International Cooperation of 
.,the Children t s Bureau. This group consisted of 12 individuals and 
naeluded experienced members of the major public health disciplines. 

One or another member of the group bad worked in or visited officially 
every country in which U. S. technical assistance programs are being 

At this meeting, the first step was to consider certain elemental 
questions. What are the purposes and aims of U. S. technical assistance 
programs? Is there-really a need and place for health activities in the 
technical assistance programs? If so: what are they and why? Discussion 
of these questions occupied about a full day and the result is very brierly 
sumiarised in the first paragraph of the attached document. 

The, various bases on which health activities in technical assistance 

prgrams should be chosen and judged were then discussed, keeping the gen
eral program goals and justifications in the first paragraph constantly 
in mind. It was felt by all,;bhat we are working in these countries for 
only a liited period of time; that our basic purpose is to show other 
.avafries how they ny do the job themselves rather than for us to step 
iZ and try to do the'job for them; that for itby reasons we should favor 
activities that cotld affect the welfare of large numbers of the people 
s &a relatively brief interval of time; and, ad, so within a that while 
greac imany health activities are theoretically or actually desirable, 
.ertain of them are impractical for technical or scientific reasons and 

cexrta others. because of administrative or cultural difficulties. 

Zn the course of the discussion, a rather interesting chart was 
daveloped'for a rough classification of various program elements. Dova 
one axis were listed the- various types of activities in the field of 
qinblic health, sanitation, professiorial education, etc., that had pre
viously been suggested, engaged in, or might conceivably be suggested. 
Across the other axis were listed a series of criteria, some of which have 
been referred to above; economic impact, political impact, technical 
feasibility in the light of present-day scientific knowledge, adminis
tmative feasibility, cultural acceptability, early recognizable results, 
reatults in relation to cost, take-over ability by host country, and 
numbffner of persons affected. 

TPhere followed careful discussion of each possible activity in relatior 
be eazh criterion. Each activity was then rated undper each criterion from 
zeesz to four plus. As a result, for the first time, it was possible to 
strp back and look at activities in international technical assistance in 
hesith from an over-all, objective, yet relative view. 

.ziority Categories 

From the consensus developed on each type of project as shown on the 
a' at, the results seemed to fall into three broad categories of priorities: 

)
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1. 	 Certain activities or programs which were always and 
unquestionably justified wherever the related problem 
existed, 

2. 	 Certain activities or programs to which we would 
ordinarily not react particularly favotably in the 

I abs:ihe of special piedi eplalnationi'and justification, 

3. 	 Certain activities or programs which it was definitely felt 
were not justified and should not be engaged in by our tech
nical assistance programs. In this later case, it was 
recognized that in rare instances certain peculiar non
health considerations might result in 'a decision to engage, 
in one of these activities. .5 

The group recognized fully that any such priority grouping would. 
not be subscribed to in every detail by all health technicians in all 
country programs. Application of the list must be related to country 
conditionsand the stage of devepment of the country's resources and 
health administration. Seeause of this, each of the FOA health program 
chiefs has been urged to go through the same evaluation a& program 
development analysts in, terns. of -the,problems' and adtoaIqMnpeculiar

'to the country in which he is wrking. Despite its 'limitations, however, 
it, is-.believed that thoughtful application of thi doc.umient:,tt progran 
plans on a country-by-country basis is resulting in a more consistent 
policy and greater- effectiveness in attaining the objectives of-the 
technical assistance program. 

Review and Revision 

Subsequent to its original issuance in August 1953, this priorities 
statement was reviewed anddiscussed by the FOA Health Advisory Commit
tee at its first meeting in March 1954. The Comittee gave general ap
proval to the donument, suggesting only a few changes. The present 
statement includes revisioits based on the views of the Committee. 

BSTAUXM OF PRORIIES 

General Principles 

Priorities are based on demonstrated ability of a health program to: 

Strengthen econouy by health benefits which release effective 
human energy, improve citizen morale, improve eni~onament for 
local and foreign investment, open new land and project areas; 

Contribute to our political objectives by reaching popula
tions with highly welcomed personal service programs; by
 
demonstrating our deep human interest in man and his dignity. 

'S 
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In determining priority, the following factors have been veighed, 
recognizing considerable country variation: 

a. 	 technical and administrative feasibility 
b. 	 early recognizable results 
c. 	 results attainable relative to cost 

S;J 	 I * Igake-4rver ability by hpt coxintry 
.number!of persons affected , 

In applying the priorities, the mission will take into account 
local econamic, political, and cultural factors and the relation
ship of each project to the current health administration and to 
the long-range health program of the country. 

Within each of the three priority groups which follow, 'the 
numerical order is not intended to indicate priority within the 
group. 

First Priority 	Programe 

1. 	 Mass campaigns against, malaria and yaw, where they are 
major problems and against selected gross nutritional de
fleisacies such' as kwashiorkor, beri-beri, xerophthalmia 
and goiter, where they miy be. readily attacked. 

2. 	 Development of protected small community water supplies. 

3. 	 Demonstrations throug health centers of services on a 
community-wide basis including sanitation, communicable 
disease control, health records and statistics, home 
visiting, maternal and child health, nutrition, health 
education, -laboratory, and general clinical services where 
required to gain acceptance of the community. Health 
Centers should be used for sub-professional training and 
field experience for.professionals and should be limited 
in scoe and number to the national capacity to absorb and 
operate them. 

.	 Advice and asistance in strengthening and laading stabi
lity to the organization and operation of public health 
administration of the host go.vernment. 

.5. 	 IncItasion of training and health service projects in pro
posed or existing community or village development pro

6. 	 Advice and assistance in planning and desi±ning, and su-per-
Vision ot construct ion, of hospitals, health centers, labo

* 	 ratories and other health facilities. 

7. 	 DeveLopmnnt and support of basic training of vnea to 
dimonstrate the proper status of nursing as a profession 
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and to provide leadership for indigenous training. 

-.8. 	 Training of sub-professionals to meet major specific health 
problems in preventive medicine, nursing, sanitation, limit
ed medical services; such training to develop personnel for 
anland program ihich must include pipfessional'aupiri

sion:and periodic efresher training. ]qhere practicale,.: 
opportunity should' be given for advanceinent of outstanding 
individuals to higher levels. 

* 	 9. Fellowships in public -health, preferably project related, 
in U. S., not necessarily limited to one year, awarde4 to 
physicians, engineers, nurses, health educators, laboratory 
technicians, public health statisticians, and administrators. 
Training should be provided in the host country or region 
to the maximum extent possible. 

10. 	Programs for training key medical school teachers inmajor 
clinical and pre-clinical specialties. Training should be 
provided in the host country or region to the maximum ex
tent possible. 

11. 	 Construction of demonstration health centers and nursing 
schools when necessary to success, of these programs by in-= 

k.suring physically adequate, effectively planned facilities. 

Second Priority
 

These projects require special explanation shoving economic 
and political values, feasibility and relationship to t'dtal health 
program. 

1. Mass 	campaigns against other diseases where of majoi im
portance; e.g., trachama, louse-borne typhus, leprosy. 

2. 	Consultation on urban water or sewerage system.
 

3. 	 X-ray, audio-visual, or other major equipment for hospitals 
or health centers. 

4. 	 Excreta disposal projects, other than as an integral part 
of a 	community general sanitation program.
 

5. 	 Refuse disposal, fly control, and food protection -projects. 

6. 	 Assignmet of U. S. personnel to foreign institutions, ex-. 
cept 	on a'short-term consultation basis (3 months or less). 

7. 	 Occupational health services. 

8. 	 Projects for tuberculosis immunization (B.C.G.), -case-find
ing, and ambulatory treatment, where the problem warrants 
and facilities permit. 
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Third Priority 

The following types of projects, which have been suggested
 
from time to time, Iave too low a priority under FWA objectives to
 
be undertaken.vithin available funds, except when fully justified
 
by most unusual circumstances:
 

I11 	 MobilI clinics requiring specialized lotok eqiLpheAt', or
 
:ar' general medical edre
 

2. 	 Construction or financing of construction of hospitals, 
water and sewerage systems, or other major structures . 

'3. 	 Operation of hospitals by U. S. personnel or at U.S. 
expense 

4. 	 Training of practicing physicians in clinical sciaties 
in U. S. 

5. 	 Dental health projects 

6. 	 Mental hygiene projects 

-7.Establishment, equipping, or operation of blood bsan?; 

.8. Medical rehabilitation projects 

9. 	 Mass treatment for intestinal parasites 

10. 	 . Geriatrics projects 

11. Poliomyelitis control or treatment projects 

* 	 12. Training in tropical medicine in U.S. 

POLICY ON SUPPLIES AnD EQUIPMENT 

Purchase of such items from FOA health funds is Justif?.abla 
only when 

1. 	 Neasgsary to effectiveness-ofra; technician; 

2. 	 'Necessary to make an important demonstration on pets ES. 
convincing, or to initiate or complete a major control 
project; 

3. 	 Many people are reached through use in a training yrojtct 

ASIC EALTH TEAM 

The*basdc health teem of a mission, to accomplish the desired 
objectives, must include a public health physician, fnirse,. aazitary 
engineer, health educator, and health administrator. 
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DD!, 75 PERCENT, WATER-DISPERSIBIE POWDER
 
ICA SPECIFICATION NUMBER 101055
 

October 10, 1955 - ICA No. 101055 

iI I DEFINITION 

DDT, 75 percent, water-dispersible powder shall be prepared from 
dichlorodiphenyltrichloroethane (DDT), which shall conform to the re
quirements for grade B of Federal Specification O-D-370, together with 
such inert diluent(s) and conditioning agents as are needed to meet 
the requirements of this specification. The material shall be a powder, 
white to cream i color which vets readily on stirring into water. 

PACKAGING 

DDT, 75 percent, water-dispersible powder, shall bepacked in 
100-pound lever-lock fiber drums with metal tops and bottoms and inner 
lining bags of pliofilm 14o or 235 gauge or polyethylene, minimum 
thickness .004 inch, hermetically sealed after filling. The shipping 
cube measurement of the drum shall be not less than 5.25 cubic feet: 

CHEMICAL AID PHYSICAL REQUIREMENfS 

1. DDT Content (v/v basis) 

The content of actual DDT found in any one sample, taken from 
any part of the consignment, and determined by the methods described 
under Test Procedure A, shall not be less than 73.50 percent. The 
average content for all samples of a consignment must not be less 
than 75%of actual DDT. 

2. Suspensibility 

The suspensibility test given under Test Procedure B (3) is to 
be performed on the material as received and also after tropical sto. 
rage pretreatment, Test Procedure B (5). When tested as received, the 
25 ml. aliquot must contain at least .375 grams of DDT, i.e., 1.5 per
cent weight to volume. After the tropical storage pretreatment, the 
25 ml. aliquot must contain at least .300 grams of DDT, i.e., 1.2 
percent weight to volume. 

3. Maximum Diameter 

Not less than 98 percent shall pass through the 74 micron (U.S.
Standard No. 200) sieve when tested as described in Test Procedure C. I 

4.' ettability 

The powder shall be substantially vetted in not more than three 
minutes when tested by Test Procedure D. 
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5. Aidfity -

The acidity,shall not be greater than 0.3 percent calculated
 
a H2804 when tested in accordance with Test Procedure E.
 

TEST PROCEDURES 

A. Determinatior of DDT Content 

(1) Total Chlorine: Weigh accurately a sample of the 
water-dispersible powder containing about 1 g. of technical DDT aLsd. 
erract it quantitatively with cblorine-free' and thiophene-free 'n
zene. If a Soxhlet apparatus is used, care must be taken to tinsre 
that extraction is comglete and that channelling has not coieurrd. 
Concentrate the extract to such a volume that it can be transferrAd 
quantitatively to a 100-mL. volumetric flask, fill up to the mark 
with benzene and mix thoroughly. Transfer a 10-m1. aliqauot to a 
250-m1. Erlenmeyer flask and add 25 ml. to 99 percent isopropeaol. 
Shake the flask and add 2.5 g. of meti1lio sodium in the fonm ot 
ribbon or small pieces. Connect to a reflux condenser and boil 
gently for. at least one hour, shaking the flask occasionally. E1
move excess metallic sodium by cautiously adding 10 ml. of 50 percent 
aqueous sopropanol through the condenser at the rate of 1-2 drnpa 
per second. Boil for a further 10 minutes, than add 60 ml. of wates. 

Cool, add two or three drops of phenolphthalein soluitiatn 
nut ralize by adding 50 percent nitric acid dropwise, and then aA 
10 ml..in excess. Cool to room temperature, add a slight excess of 
0.1 N silver nitrate, and coagulate the precipitated silver chloride 
by digesting on a steam-bath for half an hour, with frequent stirring 
Col, filter through a fast paper, and wash thoroughly with distflld 
water. ' Add 5 ml. of 10 percent ferric alum solution and titrate the 
excess silver nitrate in the filtrate with 0.1 N potassium thion'ane 

1 

Alternatively, the end-point may be determined electro
metrically., 

Subtract the quantity of silver.nitrate found in the it 
It-at from that originally added. The difference will be that so
quired to combine with the chlorine originally present in tbe DOfI. 
One ml. of 0.1 N silver nitrate is equivalent to 0.003546 g. of cZ.-f 
Calculate the weight of DDT (molecular weight 354.37) in the a$, 
by multiplying the weight of chlorine found by two and fron zhis 
value calculate the DDT content of the weter-dispersible powder, 

B. Suspensibility Test 

(1) Standard Hard Water: The standard hard. watr to te 
used in preparation of suspensions is designed to provide a trtS 
o: 342 ppm calculated as calcixm carbonate and is defined as wete t 
thle follw5ing cr osition: 
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'-Ct 
'-'Ct/ 

~-~-'- / 

Calcium chloride, anhydrous 0.3037 gram
Magnesium chloride, hexahydrate -0.1388 gram 
Distilled water, to make I liter 

(2) Preparation of Suspension: Two hundred ninety ml.
 
of standard hard water at approximately 300 C1 are added to 20 grams
 

Ibf 	'the'powde preyiousl vdighed LnYA'a jar. t This 'giesa 5 per- I 
cent DDT suspension. 'The jar shall be a screw-cap glass jar of 
one U.S. liquid quart capacity, clear and transparent, substantially 
cylindrical, approximately 16 cm. in inside height (vertical clearance), 
and without abrupt shoulders or other shape feaitures that would inter
fere with the efficient transfer of the suspension from the jar to 
another vessel. (A U.S. quart fruit jar of suitable type, shape and 
dimensions satisfies these requirements.) The-material charged to the 
jar shall be rotated end-over-end at the rate of 60 rpm for 2 minutes; 
the axis of rotation shall be midway between the top and bottom of the 
jar and perpendicular to its vertical, axis. 

(3) Suspensibility Test: An aliquot of the suspension 
prepared under B (2) is used for this test.Immediately after the 
rotation for 2 minutes is completed the Jaris opened and stirred with 
a glass stirring rod for one minute. A 50 ml. aliquot is measured 
out immediately with a graduate and transferred to a 100 ml. glass
stoppered graduate, 18 cm. in internal depth .from the bottom to the 
100 ml. mark. (The graduate should have previously been fitted with. 
a cork stopper having a center bore for a; 25-m1. volumetric pipette 
and a. shallow V-cut on one side as an air vent. The pipette is 
placed in the st6pper so that the tip will be exactly at the 50-m1. 
mark of the graduate.) A portion of standard hard water at about 300 
C. and not more than 40 ml. in volume is used to rinse the transfer 
vessel. All rinsings are added to the 100 ml. graduate. The -graduate 
is placed in a constant temperature bath or cabinet held at 300 plus 
or minus loC. After the contents have come to this temperature, 
enough standard hard water at 300 plus or minus loC. is added to bring 
the colume to the 100 ml. mark. This gives a 2.5 percent DDT suspen
sion. The graduate is stoppered and any sediment caked on the bottom 
of the cylinder must be resuspended with a minimum of agitation be
tore starting the inversions. Then the graduate is smoothly in
verted 30 times by hand and replaced immediately in the constant tem
perature bath. After standing 30 minutes, a 25 ml. aliquot is re
moved from .the 50 ml. mark using the pipette previously fitted with 
the stopper. The DDT content of the aliquot may be determined by any 
conventional method or by the following proceduire (4). 

(4) Rapid Procedure for Estimating the Technical DDT in
 
the Aliquot from the Suspensibility Test, B(3): A Buchner funnel,
 
Corning catalog 6060, size 42.1, in a 250 ml. suction flask .is fitted
 
with #1 Whatman filter paper. A suspension of Celite 266 is pour&
 
into the funnel to give a filter cake approximately 1/20 inch deep.
 
After the 2.5 percent DDr suspension has stood 30 minutes, a 25 ml.
 
aliquot is pipetted from the 50 ml. mark onto the prepared Buchner.
 
At the beginning of the transfer, a small amount of the Celite
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wuspension is added to the funnel along with the DDT suspension; if 
this is not done the suspension is likely to filter too slowly. Wash 
the powder on the filter with four 25 ml. portions of distilled water. 
Remove the funnel from the flask, and rinse the funnel stem with ace
tone to remove any drops of water which might be present. Transfer 
the funnel to a clean, dry, 250 ml. suction flask, and wash with six 
20 ml. portions of acetone. D 'not alow the cake to goqcompletely 
dry as t ill' crack and leak. Remoye the flask to a steam bath and 
evaporate to ab6ut 15 M1. with the aid of a glass' bead. 'Transfer to 
a tared 50 ml. beaker and evaporate in a 550C. water bath using a 
gentle current of air. After the acetone has apparently evaporated, 
add approximately 5 ml. CP isopropanol and continue evaporation; 
add a second 5-ml. of ±iopropanol and evaporate to dryness. Trans
fer the beaker to a forced 'air oven at 550C. and leave for 40 
minutes. Weigh the residue and calculate as technical DDT. 

I . 0 , 

.4 

,'(5) Tropical Storage Pretreatment: Twenty grams of the 
powder are poured into a 250 ml. Griffin low-fozm beaker and leveled 
off without compacting. Place on top of the powder a loose fitting 
rigid disc so formed and veighted as to exert a pressure of 25 grams 
per square centimeter upon the powder. Keep the powder thus under 
pressure in an oven at 550 C. , 20 C. for 20 hours. Take the 
sample from the oven, remove the pressure assembly, and allow the 
powder to come naturally to room temperature. After cooling, the 
entire sample including any caked material is transferred to the 
jar used for preparation of suspension under B(2). 

C. Maximum Diameter Test 

This test is performed only after tropical storage pre
treatment given under B(5). The suispension of pretreated material 
prepared under B(2) is utilized after removal of the 50 ml. aliquot 
for the suspensibility test B(3). Transfer the remaining suspei
sion to a 74 micron sieve freed from any grease or other water repel
lent material. Rinse onto the sieve any solid particles remainingt 
in the jar with tap water.. Wash the residue on the sieve with an 
oscillating, moderately vigorous spray of tap water at 15 to 300 C. 
for 10 minutes. Determine the veight of residue on the sieve by 
backwashing onto a filter and drying at 550O 20 C. to constant 
weight. 

i D. rettabilityTest 

Add without agitation 5 grams of the water-dispersible powder 
to 100 ml. of standard hard water contained in a 250 ml. beaker, and 
observe the time required for the sample to become wetted throughout. 

E. Determination of Acidity 

warm 
Disperse 10.0 grams of the sample in 25 ml. of acetone and 
to effect salution af the DM. Add 75 ml. of distilled water 

and titrate immredately vith 0.02 v SNa0R using methyl red as indicator. 
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Carry out a blank determination on 25 ml. of acetone and 75 ml. of
 
distilled water and subtract blank from first titration. Percent
 
acidity as 280 14 equals ml. 0.02 N NaOH multiplied by 0.0098.
 

SPECIAL MARKINGS.A 

All con aine s shal bepr, aral and- legibly narked on the 
*ebntainer, the following: 

Manufacture's Name and Address
 
Insecticide -- DDT --- Water DispersiblePowder
 

to Contract No.
 
Batch Number and Formulation Date
 
Net Weight of Contents____
 
Active lngredients and their percentages and the
 

, following minimun precautionary notice: 

"DDT is a toxic substance. Keep away from foodstuffs and 
empty foodstuff containers. Stow away from boilers'and 
bulkheads in a cool place." 

SAMPLING
 

Inspection
 

Any samples necessary shalabe taken by an agent of the govern
ment for analytical purposes.
 

Production Control 

The manufacturer shall be required to sample each batch or 
grind produced. In case of a continuous operation a batch shall 
consist of not more than 2,000 pounds. The manufacturer shall in
dividually test all such batch samples, covering the total order, 
for compliance with the test for suspensibility as outlined in the 
specification (Test Procedure B) or the visual suspensibility test 
described below. The manufacturer shall make the results so obtained 
available to the Government prior to such further sampling and testing 
as may be required by the Government. 

Visual Suspensibility Test 

Place 3.3 grams of sample in a 100 ml. glass stoppered 
graduate, same dimensions described under Test Procedure 
B3), and add standard hard water at a temperature of 300 C.,
prepared as under Test Procedure B(1), to.bring to 100 ml. 
mark. Stopper and invert graduate 30 times and let stand 
for 154minutes. At the end of this time if the sediment is 
above the 4 ml. mark it must be tested by Suspensibility 
Test procedures (B)with the exception of the Tropical Sto-' 
rage Pretreatment (35). 
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In the event that such further sampling and testing should 
indicate noncompliance with the specification, the manufacturer shall, 
if requested, furnish the Government with the individual batch samples 
described above for that portion of the order showing non-compliance. 
In the case of questionable batches reliance will be placed only on 
Test Procedures B to determine suspensibility acceptance. 

In no case vi4v the piaufacturet offei td the Government any 
I atch or grind that does not meet the test for suspensibility as 
described in the specification (Test Procedures B) or the visual 
suspensibility test, depending on whichever is being used as, a con
trol check'. 

ACCEPTANCE 

Acceptance will be made upon complete compliance with this 
specification. 

-.J 
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ICA MANUFACTURING SPECIfICATION FOR 50% DIEIRIN 
WETTABILE ?GDER WiITR HIGH SUSPENDIBILITY 

A. SPECIFICATIONS FOR FINISHED PRODUCT 

. nDi~i4 content * 5QWfl j'jfl 

2. Suspendibility, 
dieldrin in suspension at 50C0 

at 86O? 
(IOOC)** 
(300C) 

70%W minimum 
70% minimum 

3. High temperature stability 
dieldrin content , 
(48 hr at 90?c) 

48%w minimum 

I 

C: * . 

50 lb. lever-lock 
,fibre drums with 
iunerlining bag of 
pliofilm 140 or 235 
gauge or polyetheline 
mninimum thickness .004 
inches, hermetically 
sealad after filling 

* See paragraph B-4, Test. Procedures. 
M* See paragraph C, "Determination of Suspendibility of Wettable 

Powders". 

4. Package 

B. MANUFACTURIG A4D TESTING INFORMATION 

1. REGISTRATION AND LAML 

Active Ingredients: 
Hexachloroepoxyoctahydro-endo, 
pythalene 
Related compounds 

exo-dimethanona
47.5* 

7.5 

Inert Ingredients: 50.0 
Total 100.0 

*Equivalent -to 506 dieldrin. 

2. MANUFACTURING FORMuLA 

Material: 
Technical Dieldrin * 
Attaclay 
Urea 
Duponol ME Dry 
Marasperse CB 
Sodium tripolyphosphate 

Total 

50. 

39.5 
2.0 
1.0 
6.0 
1.0 

100.0 
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* 	 Formula is based on Technical Dieldrin of 100%purity and
 
must be adjusted for dieldrin of lower purity.
 

* 	 1%overage of toxicant is used to insure compliance with
 
ingredient statement.
 

3. MANUFACTURING 	 PROCEDURE 

Step 1 - Chare ttalay and urea to, ble der and' blend, for 
5 to 10 minutes. 

Step 2 - Add balance, of ingredients and blend for another 
5 to 10 minutes. (Be sure blades .clean bottom of blender.) 

Step 3 - Pass pre-blended mix through a gross grinder (most 
attrition-type mills are satisfactory). 

Step 4 - Pass through air-mill with air and feed rate ad
justed to give as fine a grind as possible. 

Step 5 - After-blend and package. (Be sure after-blender 
is clean prior to use.) 

Step 6 - Check the quality of each batch for dioldrin con
tent and suspendibility. 

Note: If suspendibility does not meet specifications,.
 
/ - pass the entire batch through the air-mill
 

again and recheck.
 

4. 	 TEST PROCEDURES 

Sampling 	 Obtain sample as described in SMS 488/52, Section 
8, Shell Chemical Corpoiration Handbook of Aldrin 
and Dieldrin Formulations, SC:53-:34. 

Suspendibility 	 See paragraph C, "Determination of Sus
pendiboility of Wettable Powders".
 

Dieldrin contenf 	 Determine dieldrin content according to 
SuS 549/52 in Shell Chemical Corporation 

'-	 Handbook of Aldrin and Dieldrin Formula
tions, SC:53:3k or sus 596/52 in Shell 
Chemical Corporation Handbook of Aldrin 
and Dieldrin Formulations, SC:53-34 with 
the following modifications: I 

(a) An extraction solvent of 	CS2 plus
5% acetone shall be used. 

(b) 	 Evaporate the extract to dryness 
on a steam bath and then dry in an 
oven at 750C for 15 minutes. 

I 
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(c) 	 Dissolve the-dried sample in CS2
and proceed with analysis as de
scribed in either of the above 
methods. 

High 	temperature stability . 

(a) 	 Accurately weigh out about a 6 -gram sample of powder 
into a 100-m1 test tube and stopper with a cork having 
a small vent hole. 

(b) 	 Suspend test tube and contents in an oil bath, main
tained at 90 0 C, for 48 hours. The tube should be sus
pended to a sufficient depth to leave about 3 inches 
of the tube extending above the surface of the oil. 

(a) 	 Remove tube from bath, allow contents.to -cool and 
transfer entire contents to a chromatographic column. 
Wash out tube with solvent, add washings to column, 
and determine the dieldrin content according to either 
sMs 549/52 or sMs 596/52 in Shell Chemical corporation 
Handbook of Aldrin and Dieldrin- Formulatior SC:53-34. 

NOTE: 	 Dieldrin determination based on weight of ex
tractable solids is not .applicable for detecting
loss of dieldrin. 

C. 	 DETERMINATION OF SUSPENDIBILITY OF WETTABIE POWDERS 

SCOPE 
1. 	 This method describes a procedure for the determination 

of the tendency of wettable powders containing dieldrin 
to remain suspended in hard water.. For specification 
tests, variant test temperatures or toxicant concentra
tions may be imposed. For laboratories lacking infrared 
spectrophotometric facilities, the suspendibility of 
dieldrin wettable powders may be estimated by a simplified 
procedure. 

MiTHOD 	 SUMMARY 

2. 	 A suitable weight of -wettable poder\is mixed with hard 
water to yield a suspension which is maintained at 75 
plus or minus 50F (or other specified test temperatures) 
for 30 minutes. An aliquot of the 'duspension is removed 
from the mid-level of the mixing cylinder with a pipet, 
and the toxicant present is recovered by filtration and 
extraction, and quantitative dteditlliilion of the toxi
cant. 

C 

http:contents.to
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APPARATUS 

3. a) Constant temperature bath, a large vessel in which several 
up-right cylinders can be imersed in water to the height 
of their 250 ml graduations. 

b) Filtration aspemblies,i cdnsistinF of sueioz filter flask 
a3d 	tubiTg, adaptor, 
fittd-1-th a sintered glass disc of medium porosity., 

. crucible and 25 ml Gooch crucible 

c) 	 Gra uated mirxizg cy'...inders, glass-scoppered, 250 ml capacity, 
2 ml graduation interval; depth (inside) from bottom to 250 
ml mark should be 250 plus or minus 15 n. 

d) 	Oven, suitable for maintaining a temperature of 75 plus or 
minus 50 u. 

e) Pipet, .calibrated to deliver 50 ml. Attach a cork to the 
lower stem such that, when inserted into the mixing cylinder 
the pipetis centered in the cylinder and the tip is located 
at the level of the 125 ml graduation. A groove must be cut 
along side of the'cork to admit air to the cylinder while 
removing the aliquot. 

f) 	 Steam bath, a conventional flat-topped bath having holes 
equinped with removable concentric rings is satisfactory. 

g) 	 Thermometer,suitable for accurately'measyring temperatures 
of 	70-u00d. 

MATERIAL 

4. 	 Unless otherwise indicated, it is intended that all reagents conform 
to the specifications established by the Committee on Analytical 
Reagents of the American Chemical Society, 

ar) 	 -.Acetone, technical 

b) 	 Asbestos, long fiber, acid-washed 

a) 	 Carbon Disulfide, c.p. 

d) 	.Filter Aid., diatomaceous earth, such as Hi-flow Super Cal 

e) 	 Hard Water, having a total hardness of 342 ppm of calcium 
carbonate. To jprepare.a liter of solution dissolve 0.403 g 
of 	calcim chloride dibydrate 
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(74-78%CaCl ) and 0.139 g of magnesium chloride 
Hexa. hydraie in distilled water in a volumetric 
flask and dilute to the mark. This concentration 
corresponds to an average "hard water" (1) and 
conforms to the conventions of the World Health 
Organization. 

5. a) Determine the dieldrin content by the infrared 
spectrophotometric method (SMS.596/52). 

b) To a 100-mi beaker containing 50 ml of 342 ppm 
hard water at a temperature of 75 plus or minus 
50 F, add a portion of the well-mixed, representa
tive powder equal.in weight to the value shown 
in Table I. Mix well to form a slurry and trans
fer quantitatively to a clean and dry 250 ml
graduated mixing cylinder, using 342 ppm hard 
water to accomplish the transfer. Make up to 250 
ml with hard water at the prescribed temperature. 

(1) World Health Organization, Technical Report Series No. 5k, Re
port on the Fourth Session-of theExpert Committee on Insecticides, 
December., 1952, Annex 1 to Test Procedures. 

TABLE I
 

WEIGHT OF WETTABLE POWDER TO BE TAKEN FOR SUSPENDIBILITY TEST 

Grams Toxicant/100 ml Grams Powder/250 ml 
Toxicant of Suspension for Suspendibility Test 

Dieldrin 
25% W. P. 0.625 6.250 
50% W. P. 0.625 3.125 

a) 	 Invert and right the tightly stoppered cylinder 
30 times at the rate 6f one inverting and righting 
cycle per -second. Place the cylinder upright in 
a water bath maintained at 75 plus or minus 50 F,
making sure that the entire suspension is immersed, 
and leave for 30 plus or minus 1/2 minutes (see 
Note 1).
 

NOTE 1: 	 Once the cylinder has been placed in the
 
bath, it must not be subjected to further
 
agitation and must be handled carefully
 
in subsequent steps in order-to avoid re
suspending any separated material. 
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d) 	 Assemble and prepare the filtration apparatus by 
filtering a sufficient volume of asbestos slurried 
with water to build up a mat 2-3 mm thick on the 
bottom of the crucible, using gentle suction. 

e) Remove the cylinder containing the test suspension 
'and with the upper end'of the pipet stei closed 
1tn the' fingei to prevent inflow of fluid; carer 

fully insert the pipe into the cylinder, seating
the attached cork so that the pipet is properly 
centered. Withdraw 50 plus or minus 0.1 ml of the 
suspensionat a uniform rate by means of a controlled 
suction in an interval of not less than 20 seconds 
and not more than 25 seconds. 

f) 	 While applying gentle suction on the filter, dis
charge the contents of the pipet gently and- uni
formly onto the filter mat, avoiding disturbance 
of the latter. (See Note 2). If solids or tur
bidity appear in the filtrate, refilter through 
the same filter until the filtrate is perfectly 
clear. Discard the filtrate. Use a clean filter 
flask. While applying gentle suction, extract 

'the solids retained on the filter with 3-50 ml
 
portions of acetone.
 

NOTE 2: 	 Some wettable powders tend to plug the filter, 
others contract or shrivel after filtration, 
so that channeling occuis and extraction is, 
likely to be uncertain. These difficulties 
may be overcome by mixing the aliqubt of 
sample suspension with l-2 grams of-a filter 
aid in a small flask, transferring the re
sulting slurry to the filter with additional 
water as necessary. 

g) 	 Dieldrin-containing powders Transfer the acetone 
extract to a tared 300 ml evaporating dish to eva
porate to dryness on a steam bath. Dry in a 700C 
oven for 15 minutes, then allow to cool to room 
temperature. Wipe and weigh the dish and record 
the veight of the residue (Note 3). Determine 
the dieldria content by the infrared spectrophoto
metric method (SYS 596/52), or by the hydrogen 
bromide method (Sib 59/52). 

NOTE 3: 	 The veight of acetbne-extractable material 
is ordinarily not sufficiently dependable 
to be used for computing suspendibility 
values. However, it is a useful guide, and 
facilitates determination of the toxicant. 
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hh) 	 Simplified Procedure fQr Toxicant Content. In laboratories 
not having infrared speatf'ophetometric facilities, and where 
less accurate results are acceptable, powders containing 
dieldrin may be tested as follows: 

Evaorate the acetone exract (sect on 5-,()) to dr"se,. 
SIadh e idue through a filter with carton disulfide into I 
a clean, tared 100-m1 evaporating dish, discarding any insol
uble residue. Evaporate the filtrate to dryness on a steam 
bath. Wipe the outside of the dish, place in a 7500 oven 
for' 15 minutes. RenoVe the dish and allow it to cool at room 
temperature. ' Weigh, and record, the weight of the residue as 
suspended toxicant. 

NOTE 4: 	 If it is suspected that the actual toxicant content
 
of the powder differs from the labelled amount, the 
toxicant 	content should be determined. This may be
 
accomplished by extracting it from a known weight of 
the powder- with carbon disulfide and determining it 
gravimetrically after removal of the solvent, as 
described above..
 

- - CAIDUIATION 

6. 	 Calculate the suspendibility of the wettable powder by means of the 
following equation: 

.Suspendibility, %w - W-s-5 x 100
S 

where:
 

W - weight of toxicant, grams, found in the 50 m1 
aliquot of 'the suspension, and 

s = 	 veight of toxicant, grams, present in the amount 
of wettable powder used for preparing the test 
suspension (derived from analysis of the powder), 

(see section 5a, or NOT 4.). 

PRECISION 

7. 	 Duplicate results by the saide operator should be considered suspect 
if they differ by more than the following amount: (See Note 5). 

Repeatability ;- Dieldrin - 3% 

NOTE 5: 	 The precision of the suspendibility method is influenced 
by the precision of the methods by means of which the 
suspended toxicant are determined, and the above repeat
ability value is-weighted to include the uncertainties 
which may arise from those sources. 

Sufficient data are not available for making an estimate of the 
reproducibility of this method. 
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SPECIAL NOTE - SHIPPING: These drums are to be shipped in cool sections 
. of the ships away from boilers and bulkheads. 

SPECIAL MARKINGS: 

All containers shall bear, durably and legibly marked on the container, 
t1e following: I i I I 

I II 
Manufacturer's Name and Address 
Insecticide -- Dieldrin - Water fispersible Powder to Contract No. 
Batch Number and Formulation Date__ 
Net Weight of Contents 
Active Ingredients and their percenttes and the following minimum 
precautionary notice: 

"Dieldrin is a toxic substance. A oid contamination of foodstuffs 
and inhalation of dusts and mists made from this insecticide. In case 
of spillage on skin, wash with soap and Toter. Destroy empty containers." 

A 

-i1 

\ \
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FO.A. COMPRESSION SPBAYER SEECIFICATION NO 120550 

January 	20, 1955 

1. Description: The sprayer shall be of the cylindrical type 
hand-operated air pump for pressurization, a dig tube, hose, 
cut-'off valve' lance, nozzle, and other accessories as. 
specified. 

2. 	 Materials of construction: The tank body shall be made of one 
of the following metals: Stainless steel, with a composition 
of approximately: 

Carbon 0.08-0.15 percent 
Manganese 2.00 percent 
Phosphorus 0.01. percent 
Silicon 1.00 percent 
Chromium 17.0-19.0 percent 
Nickel 8.0-10.0 percent 
Sulfur 0.03 percent 

Silicon 	bronze, with a composition of approximately: 
Silicon 2.80-3.25 percent 
Iron 0.10 percent maxiaum(3 .Manganese 0.75-1.25 percent 
Lead . 0.02 percent maximum 
Copper balance 

-All other metal parts which normally come in contact with the 
insecticide shall be made of one of the .bove metals, brass, 
monel or anodized aluminum. 

All welding shall be done by automatic electric machines producing 
electric welds of the highest grade. Resultant welds shall have 
higher tensile strength than the metal on either side of the weld. 
Joints, requiring solder treatment, shall be silver-soldered. No 
wooden parts nor solder of which lead and/or tin are -major compo
nents shall be used in the construction of the sprayer. All 

threaded connections and all joints shall be leak proof without 
the use of cenient, shellac or chemical binders of any kind. 'All' 
gaskets and rubber tubing which normally come in contact with 
the insecticide shall be of chemical resistant material. 

3. CaPacity2-/: The capacity of the tank shall be 3 plus or minus 
0.3 gallons with the pump and top in place. 

4. 	 Weight: The weight of the sprayer, when empty, shall not exceed. 
twelve (12) pounds complete with hose, straps, cut-off valve, 
lance and nozzle. 

1/ Capacity may be varied to meet US0M requirements. C 

http:0.75-1.25
http:2.80-3.25
http:0.08-0.15
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5. 	 Tank construction: The tank shall be of seamless or of modern
 
welded construction which will withstand the pressure and
 
fatigue tests described herein.
 

5.1 Tank bottom: The tank shall be fitted with a concave or convex
 
bottom welded to the sides of the tank. The edge shall be rolled
 
or constructed in such a manner that leakage fran the tank does 
't 'resuit after the tank is half-filled yi h water, is pres

surized to 50 p.s.i., and i dropped ten times from a height of 
two feet onto a solidly supported platform constructed of two
inch oak timbers. The tank shall be dropped in such a manner 
as to-attain maximum damage and it may be dropped repeatedly on 
the same point. 

5.2 	 Tank top: The tank top shall be welded to the sides of the 
cylinder, the resulting construction being of sufficient strength 
to withstand the pressure tests described herein..
 

5.3 	 Tank markings: The tank shall be clearly and permanently marked
 
to indicate the recommended maximum liquid charge. Unless
 
otherwise specified, this marking shall consist of an embossed
 
horizontal line at the liquid level. Other intermediate liquid 
levels hay be indicated if the manufacturer so desires. The
 
tank 	shall also be clearly marked with the name and address of*
 
the manufacturer and the model number, if any. 

5.4 	 Tank pressure: The tank shall be of such strength that it can
 
withstand the following tests:
 

5.41 	 A hydrostatic pressure test of 100 p.s.i applied
 
gradually and allowed to remain for two minutes.
 

5.4.2 	A fatigue test in which pressure of 62.5 p.s.i. shall be ap
plied to the tank and released at the rate of approximately 
three cycles per minute until a total of 7,500 cycles have 
been accomplished without structural failure. 

5-4.3 Every sprayer, as it comes off the assembly line, shall be 
tested with a minimum of 50 p.s.i. pneumatic pressure applied 
to the sprayer under water for the detection of leaks. Tanks 
which show such leaks shall be repaired and included in the 
shipment only by methods approved by the inspector. 

5.5 	 Clips: The tank shall be fitted with clips to hold securely 
the nozzle and lance when not in use. The lower clip shall 
be in the form of a housing to hold the nozzle while the up
per shall be a spring clip into which the lance will slip. 
The clips,shall be so arranged on the tank that they will not 
come in contact with the body of the person carrying the tank 
with the strap over the right or left shoulder. No rivets 
shall be used in these fastenings through the body of the 
sprayer. 



Attachment 13
3 

6. 	 Straps: One or two adjustable straps, made of woven web cot
ton belting, shall be provided, each to be not less than 
1-1/2 inches wide, 1/8 inch thick, and 32 inches long, mea
sured to the ends of the clips. There shall be provision for 
ready adjustment in length. Straps, unless otherwise specified, 
shall be treated with paranitrophenol as a fungicide 

6l1 	 St*a hangers: Each tank shall be provided with two substan
ti.al strap hangers which shall be fastened to the sides of the
 
tank. The hangers and the fastenings thereto shall be of such
 
strength that failure will not occur when the can, half-filled
 
with liquid and pressurized to 50 p.s.i. is dropped ten times
 
from a height of one foot to hang by the strap.
 

7. 	 Filler hole: The filler hole shall be not less than 3-3/4 inches 
in its diameter or minor diameter, if oval. 

8. 	 Strainers: Two strainers shall be provided located anywhere in 
the discharge line between the entry to the dip tube and the 
nozzle. 2hese strainers shall be made of monel, stainless 
steel, or bronze screen wire. The'openings in the strainers 
shall have no dimension greater than 0.02 Inches. The total 

,open area of each of.the two strainers shall be not less than 
1.6 sq. in. The strainers shall be mounted in such a way, or 
themselves shall have sufficient structural strength, that they 
will not be subject to ac;iaental puncture or collapse. The 
strainers 'shall be easily removable and replaceable. 

9. 	 Pump construction: The pump shall be.of seamless or electrical
ly welded and finished construction. It shall withstand inter
nal and external application of pressures of not less than 120 
p.s.i. without structural failure. 

9.1 	 Pump fitting: The pump shall be easily detachable from the 
tank. 

9.2 	 Pump plunger shaft: The plunger shaft shall be of heavy duty 
construction and may be either a solid rod or a tube. If a 
hollow tube, the plunger rod shall be not less than 5/8 inch 
outside diameter and shall have a vall thinkness of not less 
than .050 inch. If the plunger rod is of solid construction 
it shall be not less than 7/16 inch in diameter. 

9.3 	 Pump cup leather: Cup leathers shall be shaped from chrome 
leather and, unless otherwise specified, shall be treated with 
paranitrophenol as a fungicide. Oak tanned or synthetic rub
ber cup leathers may be used if they can meet tests for wear 
and resistance to solvents coparable to the leather specified. 

9.4 	 Pump Handle: The pump handle may be of the D or T type. It 
shall have sufficient width to accommodate both hands and shall 
have sufficient bearing surface so that the average hand will 
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not be subjected to undue pain when enough thrust is applied to 
pump the tank to a pressure of 70 p.s.i. The strength of the 
handle, its components and its junct*on with the plunger rod 
shall not be less in compression than the strength of the plun
ger rod. 

9..5 Pump handle locking device:. The handle- shall be fitted with a
 
Iquick actibn locking device'!which shhllfhave sufficien d'
'ability to withstand 2,000 securing and releasing cyelds ithout 
incurring visual evidence of wear. Up to 25 percent of the 
releasing operations may be made with pressure in the tank. 

9.6 	Pump check valve: The check valve shall be liquid-and air
tight. It shall be tested by applying a pressure of 62'.5 p.s.i. 
to the tank filled sufficiently to immerse the check valve in 
the liquid. It shall be evidence of failure to meet this 
specification if more than 10 ml. of liquid enters the pump
 
barrel, while it is under pressure, in a period of 15 minutes. 

Check valves shall have air passages of sufficient size to 
permit the plunger rod to be depressed through its entire 
length in a period of not more than 5 seconds with a force not 
greater than 3 pounds over and above the weight of the plunger 
assembly with discharge at atmospheric pressure. 

10. 	 Pressure release valve: The tank shall be equipped with a 
valve or other device designed to release pressure from the 
tank without danger- to the operator without requiring the tank 
to be inverted. It shall be of simple, rugged construction, 
easily operated. 

11. 	 Nozzle spray2 : The nozzle tip shall be capable of producing 
a fan shaped spray with a distribution curve showing a plateau 
at the center. When operated at a pressure of 4O p.s.i. and a 
distance of 18 inches from a surface, the widtn of the plateau 
shall be not less than 14 inches. The sides of the curve shall 
have an even slope without secondary peaks. No differences in 
particle size shall be discernbile to the eye throughout the 
width of the spray pattern. 

11.1 	 Nozzle snray an9:- " The flat spray produced by the nozzle 
shall have a..spray angle of .between_70 and 90 degrees at 40 p.s.i. 

11.2 	 Nozzle discharge: The rate of discharge from the-nozzle shall 
be between 0.1T8and 0.22 gallons per minute at 40 p.s.i. 

V' 	 More than one nozzle may be specified. 
The angles may be specified as 60 and 70 if desired. 
Discharge may be changed to 0.38 and 0.42 if higher delivery 
rate is needed. 
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11.3 	 Nozzle drip permissible:. When continuously operatd over a 
period of one minute, the nozzle, at a pressure of between 30 
and 40 p.s.i., shall not produce dripping from the spray ori
fice at a rate in excess of 5 drops over the period of test. 

11.4 Nozzle body facings: The nozzle body shall have flat or, 
hexagonal faces to facilitate'removal and replacement. 

11.5 Metals to be used in the construction of nozzles. The nozzle 
body may be made of brass, stainless steel, anodized aluminum 
or other metal that will not rust or corrode under the action 
of the insecticide. The nozzle tip containint the orifice shall 
be of 18-8 stainless steel or of material of equivalent.re
sistance'to erosion. 

12. 	 Lance 2 : Lances shall be of seamless construction and shall be 
easily detachable and extendable. Joints shall be leakproof and 
effected-by surfaces with hexagonal or flattened faces. The 
wall of the tubing forming the lance shall be not less than 
0.020" in thickness. One section of lance shall be supplied 
not less than 20 inches in length measured between the bases 
of the joints. 

13. 	 Cut-off valve: All metal parts of the valve body shall be of 
brass,-anodized aluminum, or of stainless steel which shall con
tain not less than 8 percent nickel. 

13.1 	 Valve item: The valve stem shall be not less than 3/16 inch 
in diameter. 

13.2 Connections: Valves shall be equipped with screw threads on 
the outlet ports. The inlet port may have a screw thread con
nection or may be equipped with a ribbed hose ferrule case as 
part of the valve body. The outer surface of the valve adja
cent to.the screw threads shall have opposang flat, or hexagonal 
faces, or the valve itself shall have flat faces,, to permit the 
use of a wrench on them. A bayonet-type of connector may be 
supplied on one or both ends of the valve, but such units shall 
be removable and not constructed as an integral part of the 
valve body. 

13.3 Maintenance: The valves shall be so constructed that inner 
and outer parts are readily accessile and replaceable without 
the use of special tools. 

13.4 	 Liquid passages: There shall be no liquid passages in the 
valve through which the entire liqu-idivolume must pass that 
have cross-sectional areas of less than 0.04 square inch. 

/ An additional lance section may be specified. 

http:equivalent.re
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13.5 	 Cut-off valve handle: The handle shall be conveniently lo
cated on the valve to permit actuation by the hand. Pressures 
upon it shall be as listed below. 

13.6 	 Lever movements (rotary): The force required to move the 
handle on a lever-type valve from the closed to open positions 
shAll Inot require a toraue of more than 200 'inch-;oiinces. 

,e uInif1: 	 I u i]I I 

13.7' Lever movement (linear): Valves depindingupn linear move 
ment for their actuation shall not require a force greater than 
8 ounces if such force is desi.gned to be exerted by one thumb 
or finger.. Where such force may be, exe-ted by the entire hand, 
the force required shall not exceed 2 pounds. 

13.8 	 Locking device: A devi.e to hold the handle in the open posi
tion shall' be providpd. It shall be readily. locked or released 
from the locked position by the simple movement of one finger 
or thfmb of the operating hand. 

13.9 	 Shape: The valve handle and all ascoeiated parts shall conveniently 
fit the operator's band withouz, discondort. 

13.10 Reliability: Cut-off-valves shall be capable of meeting the 
following, tests utder imul ated natural conditions of opera
tion. The valve shall be mcuiea on a test rack in such a man-' 
ner that the body of the valve' is held in a rigid position. A 
test fluid consisting E ,O percent kerosene. 5 percent benzene, 
20 percent toluene and 15 percent xylene shall be applied, to thd 
inlet of' the valve untier a static pressure of 50 p.s.i. The 
outlet of the valve shall be carried through a spray nozzle de
signed to deliver 0.2 U. S. gallon Der minste under the stated 
pressure. The nozzle may discharge directly or through appro
priate piping into a reservoir from which the emulsion is pumped 
back under pressure to the inlet port of the valve. Where such 
recycling is used, the emiulsion shall be changed after each 48 
hours of test. The testing aDparatus shall be so arranged by 
cams, solenoids, or other devices that the valve mechanism will 
be actuated at a rate of not more than 15 e'ele" ner minute. 
The mechanism shall open the valve in a period of not less 

* 	 than 0.10 second nor more than 0.50 second and shll close
 
the valve in not less than 0.10 second and not more than 0.20
 
second. Valves shall be deemed. to have met this specification 

if, after 50,000 cycles of operation under the above condi
tions, there is no evidence of structural damage, deformation,
 
or failure of the interior of the valve, and if no drip or leak
 
through the valve or around the packing is evident during the 
entire test period. The above tests shall be repeated with 
the inort nnesst.m to the valve at I0 p.s.i. ard the valve 
operated at tts pressure for 00 cyeles. The same criterion 
of 	acceptance a. apply to this latter test. 
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14. 	 Dip tube: The dip tube sball extend to within one-balf inch of 
the bottom of the tank. It shall be strongly supported at the 
point at which it emerges from the tank and at a point near its 
lower end within the tank. 

15. 	 Hose: Hose shall be chemical and oil resistant, length 3}-feet, 
1iinside. diameter 3/8, inch and shall conform-to th following' 

' 	 specifications and tests: The- hose 'shall have one or more plies 
of reinforcement made from cotton duck, cotton yarn, or synthetic 
fiber, of at least 2 end yarn. The material shall be evenly and 
firmly woven and free from unsightly defects such as dirt, knots 
and limps as well as from irregularities of twists. The tube 
and cover shall be free from pitting and uniform in thickness. 
The reinforcement shall be applied on a bias of 450 to 550 wit 
edges lapped at least 1/2 inch-and shall be well frictioned on 
both sides with a rabber compound which shall firmly join the 
plies of the rubber tube and cover and to each other. 

Physical Requirements for Hose 

Tolerance in inside diameter, plus or minus - - - 0.03 inch 
-Thickness: Tube, minimum-------- - - - -- 0.04 inch 

Cover, minimum ----------- 0.02 inch 
Fabric reinforcement plies, minimum - - - - - - - 1 
Tensile strength: Initial, minimum - - - - - - - 800 psi 

Decrease after aging, maximum. 
percent---- ----------- 35 

Friction*: 	 Between tube and plies, minimum - - - '8 pounds 
Between plies and cover, minimum - - 8 pounds 
Decrease after immersion, maximum 

percent-----------	 - - -- 50 
Hydrostatic 	pressure test: . 

Burst test before immersion, minimum- 400 ps5 
Burst test after immersion, minimum - 150 psi 

. Swelling, 	 after immersion, maximum percent- - -' - 30 

Where aging is required, the sample to be tested shall be 
placed in an oven in whi-i' the temperature is maintained at 
172.4c7. plus or minus 1480. The sample shall be so suspended 

that 	it will not be in contac- with any metal part of the oven. 
The 	 sample shall be removed and subjected to appropriate tests 
after 48 plus or minus 0.25 hours. The hydrostatic pressure test 
shall be carried out as follows: 

Samples of hose not less than 20 inches in length shall be 
coupled to a hydraulic pump. Water shall be pumped through the 
tube. While the tube is full of water, the open end shall be 
closed with a metal plug and secured. The full indicated burst 
pressure shall be applied to the sample under test in a period 
of 	not more than 5 seconds. Where immersion is required, the 
sample shall be completely immersed in a solution of 60 percent 
kerosene, 5 	percent benzene, 20 perbent toluene and 15 percent 
xylene. Care should be exercised to avoid formation of air pockets 

* 	 The rate of separation shall be not greater than 1 inch per 
mi ute under the specified load. 
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inside the tube and to keep sample from contact with the sur
faces of the container. The sample shall be left inersed for 
a period of 72 plus or minus O25 hours at a temperature of
 
700-80F After completion of imhersion the sample shall be 
dried by banging in air at 7(0F. plus or minus 100 for 24 hours. 
Swelling shal be determined by measuring the inside And outside 
diameters of the sample before and after immersion.
 

16. 	Hose contections: The hose connections shall be of the clamp
 
type. No 'conxecti6n which requires any special tool to remove
 
or to 'replace it on the hose shall be deemed to have met this
 
specification. 'The hose shall be held in close contact with the 
connection by a metal compression member on the outside surface. 
This member shall have a width of aproximately the inside diameter 
of the hose, shall be constructed as one unit, and shall have no 
bolts, nuts or screws which may be easily separated from it. The 
unit shall have no sharp edges and a minimum of extended projec
tions which may catch on clothing or other objects. 

. Hose connections shall be deemed to have met strength 
requirements if they withstand a static hydraulic pressure test 
of 300 p.s.i. for a period of 5 minutes without evidence of 
leakage or structural failure. -Connections shall not be deemed 
Do have met this specification if, after five applications to 
the hose, the tube or cover is damaged sufficiently to interfere 
seriously with subsequent applications. The five applications 
shall be made in series with no extended period of time inter-,
 
ven:ng. Threaded terminal connections shall have finished,
 
hexagonal faces, opposing flattened surfaces, or wings, to
 
failitate removal.
 

17. 	 3askets: Gaskets of any material shall be submitted to tne fol
lowing tests: The gaskets shall be completely immersed in a 
test solation of 60 percent kerosene, 5 percent benzene, 20 
percent toluene, and 15 percent rylene for a period of 72 plus 
or minus 0.25 hours at a temneratake of 700-80. After com-
Tketion of inmersion the sample shall be dried by hanging in ai 
-t 70"'. plus or minus 100 for 24 hours. The gasket shall then 

33 replaced in its original position in the equipment. Any gasket 
s5tll be deemed to have failed to meet this requirement if it ha 
SWflen to the point where it cannot be readily replaced in t2a 

teqZ:.pment or upon replacement fails to operate sr isfactorily
undcz. normal operating conditions for a period tf 8 hours. 

18. 	 :E'are earts:2As listed below ror each sprayer and not to exceed 
20 percen rf value of each unit: 

§1Percent and conbent-	 may be varied to suit individual Program needs. 
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2 discharge line strainers 
4 cup leathers 
4 pump cylinder gaskets 
4 filler hole cover gaskets 

12 gaskets for discharge line strainers 
1.cheek valve assembly - . 
2 *ut-offl'valke st'm asseblies inl'uding atached 

valve faces . 

2 pressure release valve stems and attached valve 
faces 

2 stainless steel nozzle tips, Spraying Systems No. 
8002 or equal 

1 nozzle body cap 
one length of discharge hose 

Optional Items-7/ 
YES NO 

18.1 Pressure gauge: The tank shall be equipped with 
a pressure gauge, back mounting, gearless, with a 
scale of from 0 to 60 p.s.i. The dial cover shall 
be of shatterproof plastic. 

-18.2 Constant pressure valve: The sprayer shall be 
equipped with a constant pressure valve'attached to 
the tank and, hydraulically, shall be inserted in the 
discharge line. The valve shall be capable of delivery
ing a set discharge pressure, plus or minus 3 P.s*i., 
at the .nozzle despite fluctuation of pressure in the 
tank of between one and five timed the value of the 
set discharge pressure. The set discharge pressure 
shall be readily adjustable from the outside of the 
tank, but shall be equipped with a means of covering 
or sealing such that the adjustmeit cannot be easily 
tampered with once it is set. The valve'shall be 
capable of operating through 50,000.cycles ofadjust
ment of pressure without failure abd shall be capable 
of passing water wettable insecticides without stoppage 
of any of its passages. The valves shall be variable 
from 0 to 40 p.s.i. and shall be factory set to dis
charge at 25 p.s.i. . 

mTiese items shall be checked as to whether or not desired 
by US4. 
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ECON04IC SRVE ES YCR AALARIA PROGRAMS 

Malaria teams should try, in two or more areas (e.g. complete 
villages) typical of the region covered by the project, to gather 
.a considerable amount of social and economic data. It is sug
gested that since malaria-tems ere cauposed.of experts who are in 
short 'spply that l;hey endou4Age local expirts in popuiidon, 431tal 
statistics, or social'proolems .to join .the'ream to gathei as much 
of the following data before the spraying starts to serve as a base 
or bench mark to compare the results after one, three, five and ten 
years. 

These questions are suggested. Before starting any survey,
considerable care must be taken in defining every term and in in
structing the enumerators, in order to obtain comparable data.- Ob
tain all data both-by age and sex, for each category involving 

, people. 

1. Number of people by occupation (at least distinguish farm 
- and non-farm). 

2. Number of deaths by cause in the last year. 

3. Number of births in last year (If possible) by age of 
.	 mother, and by live birth order (i.e. first or second live birth 

of the mother). 

4. How many can read and write. 

5. How many are attending and how many have attended school 
and what grade attained? Attempt to learn from school, percentage
of absence due to sickness.. 

6. How many are (1) enployed 
(2) too young to work 
(3) too old to work 
(4) sick or disabled 
(5) unemployed but want :to work 

7. How many people have been sick and disabled during the 
past year and forhow long? (I) If member of-farm family ill, 
how much was spentto hire subatitutes? (2) What was the cost 
of treatment of malaria cases before a residual control program 
was inaugurated? (3) Number of hospital beds occupied by malaria 
patients, (4) Cost of funeral expenses, if significant. 

8. What is the pay of those employed by others? What are 
their annual earninzs? (Inclde an estimate of goods and services 
provided by the employer). 

9. What was the annual yield per acre (or hectare) of the 
basic crop of the farmer during the last year? What has been the 

http:cauposed.of
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average yield in the past? If livestock raised, how many head per 
family? How many hectares or aeres in the basic crop? 

10. What is the value of an acre or hectare of basic crop 
land? Has the value of land been rising or falling in the past 
several years? 

Specific anestibba for busines cpncerns: 

11. Secure a list of all businesses including (estate agri
culture) .in the region and the number of employees, annual payroll 
and the annual value of their product.. 

12. Wat percentage of male employees are absent each day? 
Of female employees? 

13. During the past year how ma4y have been sick for how long 
for what cause? By age and sex. 

14. If banks, credit unions or other financial institutions, 
try to find out the total deposits and total loans of each. 

15. If firm produces standardized product (such as yards of 
cloth), how much on the average does each worker of a given skill 
(such as weaver) produce in a day or some other ulit of time? 
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Outline For Semiannual:Report on 

Malaria Projects: Fiscal Year 19L 

The following information -is requested for activity under this 
category initiated and/or in operation-during the-past six months: 

!A. .	 Name of project - (same as given 'in project proposal) 
2. 	 Project number 

-B. 	 Location of activity or activitiesduring reportiig-period 
(city, town, villages,, and/or generaL geographic area) 

C. 	 1. Date of initiation of field activities 
2. 	 Agency responsible for field opqrations 
3. 	 Senior USQM officer assigne& to project 

D. 	Objective:
 
1. 	 Iong-range objective - in terms of control or eradication 

of disease 
2. 	Objective for fiscal year
 
3. 	 Percent of objective accomplished todate 

E. 	 Sumary of operations: 
1. 	 State Population at risk in country 
2. 	For project give the appropriate information requested on 

the accompanying sheets (Annex A) 
3. 	 If nationals trained specifically for this project, state 

number completed training during reporting period 
a. 	 Professionals 
b. 	 Subprofessionals 
c. 	Others - (specify) 

4. Give estimate'of improvement in economy of region, if 
available. See attachment 14 of Malaria Manual. 

F. 	 Summary evaluation of progress of project: 

In one or'two paragraphs give an evaluation of the progress of 
the 	project to date.
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Annex A 

A. 	 Survey ;.Activities 

1. Give braeftgeneral description of area in whicn you are
 
workanz, jr I'uding relevant intormation on topography, 
rainfall (&nal and seasonal), population density, and 
agricuitural practices important to mosquito product o 

'r op rigation; fish cdture, etc:. 1.4eg.'co 

2. 	 Give malariometric claxa summary 

a. Before instituting control measures
 
b.. At end of reporting period
 

3. 	 List Imown vectors, in descending order of importance, 
general'types and approxmate extent of breeding areas 
prehent, taaria season or seasons, and summary of other 
entomological activities. 

^4. 	 List other mosuito-borne diseases present and give in
cidence whenever possible. 

B. Control Methods Used 	Durang Reporting Period 

1. 	Insecticidal control.
 

a. For residual spraying of houses, give the followingr 

(1) 	Type of dwellings sprayed (e.g. mud, brick, bamboo) 
(2) 	 Insecticide and formulations used (e.g. IDT 75% W.P. 

as 5%mix in water). 
3) Number of houses sprayed. 
4) Average number of persons per house. 

(5) 	 Number of sprayings per house per year. 
6) Amount of technical material used (per square foot 

or meter) and amount used per capita. 
() Number of persons protected. 

(8) 	 Technical problems encouncered, including resistance 
observations.
 

(9) 	 Effectiveness of spraying. 

b. 	 For other methods, give the following: 

(1) 	 Method used 
2) Amount insecticide used and area treated. 
3) Number of persons protected 
4) Technical problems encountered 

) Effectiveness of method. 

2. 	 Permanent control 

a-. 	 Type of drainage -or other permanent measures. 
b. 	 Type of equipment used 
c. 	 Linear rest of ditch, cubic feet of earth moved, 

acreage of :;z::: . .i> -ce oliminated 
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d. 	Coordination with agricultural drainage or land ti
provement programs. 

e. 	Effectiveness of permanent control measures. 

3. 	 Chet mherapy I I ~I I. I .1
I I I I I	 II' ,	 I - I 

a.	 Name of drugs used 
b.	 Methods of Administration and dosages. Give relation

ship to total malaria control program. 
c.	 Total amount of each drug used 
d.	 Number of persons treated 

(1) Total receiving-suppressive dosage
 
(2) Total receiving therapeutic dosage.
 
(3) Grand total 

e.. Effectiveness of treatment,
 

/
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.Attachlment Lo PAGE I OF PAGES 7 Summary 
FOA-IO-1 SAMPLE I.COOPERATING COUNTRY 2. PROJECT NUMBER 

(8-54) PROJECT7PAROPOL & APPROVALI-	 China (Formosa) 84-51-125(c) 
3. PROJECT TITLESUMMARYPPA/S 

Malaria Control (A)
FOREIGN OPERATIONS ADMINISTRATION
 

UNITED STATES OF AMERICA STARTING DATE 	 ESTIMATED COMPLETION DATE 

.	 May 19 2 Dec. l9t47 
FISCL 	 YEAR4. 5. APPROPRIATION SYMBOL	 6. ALLOTMENT SYMBOL & CHARGE 7. ORIGINAL 0 

l91195 6;	 I US$15,000 : 72"1161025 I 08 71-600II 
1	 :1 I71-6U-U0,000 	 NO.irn b,3 72FY57g !:DS'rpGTON C9tsonM AMENDMENT 

I I 

FOA1 USE ONLY 8. 
DATE RECEIVED	 FOA PREVIOUS TOTAL INCREASE - DECREASE TOTAL TO DATE 

DOLLAR FINANCING
 
(A) (n) (C') (D) 

ACTION (a) Total " 15,000 .	 15.000 

(b) Participants
 
INFORMATION 

(c) 	 U.S. Employed
 
Technicians
 

(d) Contract services 

(e) Commodities 	 ' 15,000 15,000 

() other Costs 

FY52/55 CEs 9. APPROVED F6R-
OBLIGATION 15,000 1,00052-5, 54-lo9, 1o. ZMs s. U-s Account OTHER FUNDSSr 16, 55-12 GOVERNMENT I NON- TO TAL'15 5O M ET V E R MENEN 

Local Currency . c, 0 Pr e- CASH KIND GOVERNMENT 
..... $1.00 = Fi-nAncing ceed4Wj (a) 4c) (D) (E) 

FY53/54 PA's (a) Total NT$ 11,360,0 C1/ 10,886,500 632,000 229878,500
()otlTES 	 b' c'nr2/ -it3900 Pc' Venn 923. 3op

3027, 3032,
 
3042, 3053, (b) Participants 

3018, 6592, (c) U.S. Employed
231, 	 4015 Technicians 

155 ProAg 	 125- NTO 519750W 619,300

0006 (d) contract Services US$ Eui25,000 259,000


PIO's 50089,	 NT$ 11,360,00C 10,866500 12,500 22,259,000
50108 (e). Commodities US$ 458,950 439,300 	 500 898,300 

(f) other costs 
11. COUNTERPART 
DEPOSIT REOUIRED.. 

12. ESTIMATED TOTAL FINANCING 
IF ANY PRIOR FISCAL YEARS THIS FISCAL YEAR FUTURE FISCAL YEARS 

FDA COUNTRY FOA COUNTRY FOA COUNTRY 

5073000 ,130,ooo(c 
i.0iq000(0 

) 15,000 
ahr~lhcnBA00S$8 

439,3oo(ovt)
PC'.c'n 

- 233,ooo(Other 

THE IMPLEMENTATION OF THIS PROJECT APPROVAL IS SUBJECT TO TH1E PROVISIONS ON THE REVERSE SIDE HEREOF 6R IN 
ATTACHMENTS HERETO. 

USOM CLEARANCE AND APPROVAL DATE FOA/W CLEARANCE AND APPROVAL DATE 

J. E. Auburn Sept. 7s 51 This amount is US contribut'on, being 
Asst. Director for Operations local currency derived from sal. of US 
ICA 	 MSM/C financed surplus agricultu :. cdities 

under Sec. 402.
)OPERATING COUNTRY CONCURRENCE 
C. C.. Shao Sept. 7, 5! 2/ Converted at $1 - NT$2780 1 
Acting Secretary-General, CUS 

if Considered as US contribution as counterpart is generated from ICA Zint:ced c::: 
rorts soli for Inc 1 curr,anv. i 
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FOA- 10-1H PROJECT PROPOSAL &-APPROVAL A; COOPERATING COUNTRY a. PROJECT NUMBER --. 

(8-54) Continuation Sheet China (Formosa) 84-51-125(c) origin 
PPA/ . FOREIGN OPERATIONS ADMINISTRATION c. ma roect T2Lt.le D. SHEET. SHEETS 

UNITED STATES OF AMERICA Malaria Control (A) OF 
if there is insufficient space to give adequate information on any PPA Schedule, use this 
sheet to complete the information, indicating above'in Block C the applicable Schedule and 
indicating below the applicable block number, thus: 'Block - Continued." 

$0 Descript;on of, Project and Repsons for U.S., Financial Support: 

See FYI l955 PPA 	 I . 

6. 	 Objectives of Project: 

See 	FY 1955 PPA. 

7. 	 Significance of Project in Country Development Program and Relationshin of 
this Project to Other Activities of FOA and Other Agencies, E.G. UN, USIA U 
Voluntary Agencies: 

See 	FY 1955 PPA. 

8. 	Work Plan and Schedule:
 

Amend FY 55 PPA to add the following: 

.The proposed work plan for 1956 will include (a) Complete spray coverage of 
every area sprayed. in 195k and 1955, (b) a single spray round in every township n 
et covered (chiefly the west-central coastal area) involving an additional popli

lation of approximately 11 million people. This will insure apainst any'encrc 1 
mefit of the previously-sprayed area from presumably non-malarious areas'.which ii; 
still harbor a few cases. In ad4tion, this single coverage will be very welcome 
to the people who have never had a chance to get rid of fleas, bedbugs, cockroach 
and other household.pests,* and (c) treatment of every positive case encountered 
during the surveillance program and in out-patient departments of health stations 

d 	hospitals. 

The total population to be'protected by the program will be 7,000,000 living
in the area as mentioned above under (a) and (b). Operationally, the island is 
divided into four regions (as shown in following table). There will be training 
courses for more than 8,000 temporary operational employees in the four regions 
prior to actual spraying which operation requires 60 working days-in each'region. 
he malaria surveillance program including intensive -epidemiological observations, 

surveys and treatment of malaria cases will be intensified in 1956. Such activi 
ties will beconducted throughout the year in order to evaluate the results of the 
control operations', maintain standards, and implement the eradication of-the dis
ease. - The schedule for operation is given below. 

(1) Training: 

Category Central North ,East South 
o Esien & City Dates: Jan. 9E-21stS
 

Supervisors Place: Chao-Chow
 

" 	Township Dates: Jan, 304ebeh -.Mar. 5-10 May 7-11 June 4-9 
Supervisors Place: The Capital City or town of each hsien or city. 
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SM'LS	 PAGEPAGE 33SM ?! (ttcmet26 . PROJECT NUMBER

PROJECT PROPOSAL & APPROVAL - A. coopenans counTR
 

84-51-125(C)Continuation Sheet China (Formosa)
 
FOREIGN-OPERATIONS 
 ADMINISTRATION c. ScHEOULE 0. SHEET SHEETS
 

UNITED STATES OF AMERICA PPA/EL 2 OF 5
 
If there is insufficient space to give adequate information on any PPA Schedule, use this
 
sheet to complete the information, indicating above in Block C the applicable schedule and
 
indicating below the applicable block number, thus: 'Block - Continued.*
 

Category	 Central, -North East South 

13.	 Foremen Dates: Feb. 6-2'l1 Mar. 12-17 May 14-19 Jtne 11-16 
Feb. 13-18 Mar. 19-24 June 18-23 

Place: The Capital city or town of each hsien or city. 
I40 Opttators Dates: Feb. 27-Mar. 3 April 2-7 May 28 - June 2-7 

June 2 
.Place- Locally Locally Locally Locally 

(2) Dates of Spraying Operations$ 

Central North East	 South ' 

Mar. 5-May 5 April 9-Jine 9 June.h-iug.h July 23-Sept.,23 
1956 1956 1956 1956 

Explanation and Expansion 	of Financial -Plan 

The total costs of the-project from 1952 through 1957 are as follows. 

Fund Sources 1952 - 1955 1956 1957 Purpose. 

Government, and NT$21,672,68 NT$10,8 86, 500 NTS$5,766,500 Salaries
 
Provincial and local
 

IGA/CUSA US$507,000 US$15,000 None
 
NT$17,681,558 NTS11,360,oo
 

WCA £hru JORR # CPTNT$1, 	522,349 2,200,000 

[WHO	 US$130,000 US$25, 500 None Supplies 

Provided under Project 84-19-008 (0). 

The total costs of the project for 1956 are NT$22,246,S00 plus US$40,500, 
Out of the NT$ budget, NT$10,886,500 is borne by the. government and NT$11,360,0C 
by ICA/CUSA. 'Out of US$. budget, US$15,000 is borne by ICA/CUSA and US$25,500 b3 
MO, one third of the government funds if budgeted by the Provincial Government 
as malaria control budget and two thirds at the township level at the rate of 
NT$1,00 per capita in the sprayed area. Goverzhnent funds are used for salaries 
and wages of the workers, training of personnel, maintenance of laboratory, equ. 
Rent, and vehicles, and supervisory activities. The US dollars from WHO are usE 
for salaries of the three 	malaria experts provided by the organization and for 
scientific literature and equipment for ,laboratory. The ICA/CUSA funds are usec 
to purchase DDT (NT$ part) and sprayer spare parts, vehicles and vehicles spare 
parts (US$). 

- S 
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F0A-10-I 
(8-54) 

PPA/Cont. 

PROJECT PROPOSAL & APPROVAL A. COOPERATING COUNTRY B. PROJECT NUMBER 

Continuation Sheet China (Formosa) 84-51-125(C) 
FOREIGN-OPERATIONS ADMINISTRATION C. SCHEDULE 0. SHEET SHEETS 

UNITED STATES OF AMERICA PPA/EL 3 OF 5 
It there is insufficient space to give adequate information on any PPA Schedule, use this 
sheet to complete the information, indicating above in Block C the applicable Schedule and 
indicating below the applicable block number, thus: "Block - Continued." 

'ICA/CUSAl funds, both NT$ and US$l are nheded duriAg July, and 'Sept'eiter 

1955 in order to contract for early procurement of the required DDT, vehicles 
and spare parts for intensive field operations to be started early in 1956. 

The requirement for U.S. financial support in the Taiwan Malaria Control 
project will reach its maximum in 1956. In 1957, the requirement will be 
reduced to one tenth. After 1957, the program will be carried on by the 
Government. In case U.S. financial support is terminated in the future, there 
is a good prospect of the availability of government funds to insure continued 
malaria surveillance arid control efforts to the point where malaria can be en
tirely eliminated. The budgetary requirement for 1957 will be NT$5,766, 500 
which will be borne by the Government. 

The U.S.$ costs and NT$ funds for FY 1956 are on a grant basis and no
 
obligation shall exist for payment into the counterpart fund by the recipient
 
or the Chinese Government, if funds are utilized as authorized for the project.
 

10. Analysis of Sources and Availability of Project Requirements: 

Change FY 1955 PPA to read as follows: 

The main project requisites are (1) temporary personnel with proper techni
que, i.e. 1,500 supervisors and foremen, 5,000 spraying operators and 2,.500 
helpers, (2) 840 metric tons of 75%water-dispersible DDT (3) 720 lift-pressure 
sprayers plus 2,200 hand sprayers (4)1,200 sets of accessory equipment (5) nec
essary report forms (6)- 1'00,000 hand-bills (7) necessary equipment and 

$xppies for invrestigational activitis (8) 10 vehicles in good condition. 

Supervisors and foremen are drawn from the existing health personnel or 
local township offices. They will be given 1956 refresher traiding by the hsien 
(prefecture) supervisors with technical assistance of the Headquarters' per
sonnel. Operators and helpers will be employed by each township' and will be 
trained properly by the\supervisors and foremen. DDT will be purchased from 
the Taiwan Agricultural Chemical Work in Kao-Hsiung. 720 lift-pressure sprayers 
are already on hand purchased' from local manufacturers. Hand sprayers already 
on hand or on order from US and- local firms total 3,600. Out of the 3,600, 
two-thirds of them can be-salvaged if enough spare parts are available. Acces
sary equipment will be made: 1ocally using township funds. Report forms, hand
bills, laboratory equipment and supplies will be procured with the provincial 
malaria budget. 9 vehicles are on hands one of which is 10 years old and can 
no longer be sericeabli. vehicles must be procured, one to replace the 
old pick-up and the other for the additional duties in the malaria surveillance 
program, particularly for east Taiwan. 

-I 
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rPA/Cont. 

NUMBERA. COOPERATING .PROJECT PROPOSAL & APPROVAL COUNTRY PROJECT 

continuation Sheet China (Formosa) 84-51-125(C) 
FOREIGN OPERATIONS ADMINISTRATION- c. SCHEDULE 0. SKEET SHEETS 

UNITED STATES OF AMERICA PFA L OF 5 
If there is insufficient space to give adequate information on any PPA schedule, use this 
sheet to complete the information, indicating above in Block C the applicable schedule and 
indicating below the applicable block number, thus; 'Block - Continued.v 

11. Economic and Technical 'Analysis: 

Amend FY 1955 PPA to add the following: 

Malaria was rampant in Taiwan during the last war and immediately after 
7-J day. Annual malaria morbidity before the island-wide malaria control re
sidual spraying program was estimated at no less than 1,200,000 among 5,500,000 
eople who live in the malarious parts of the province. In 1952, the first 
ear of the present program, malaria was still listed as one of the first ten 
kllers. However, thanks to the successful control program- which has been 

intensively carried out since 1952, malaria now becomes a rather rare disease. 
ew transmission, determined by malaria cases among infants borne since spraying 
tarted, has been virtually exterminated from the program area. The island

wide infant survey conducted during December 1954 to May 1955 by the -local 
anti-malaria technicians in each township under the program detected only 5 
?arasite-positive infants among 46,696 infants examined for blood parasites. 
three of the 5 positives were found from Kuo-hsing .township of Nan-tou hsien, 
while the other two were from I-lan hsien. All these positive cases were found 
from the houses either accidentally missed during spraying or they were poorly 
sprayed. Elsewhere, new malaria transmission seems to have been stopped. At 
resent, there appear only limited numbers of chronic residual infection cases 

which become increasingly significant as the number of such cases decreases. 
The last island-wide simultaneous parasite survey, conducted on December 17, 
L954, showed a parasite rate of only 0.8%among children of pre-school age in 
155 townships which had a parasite rate of 14.2% in 1952. 

12. Supporting Basic Studies: 

See FY 1955 PPA. 

13. Summary Evaluation and Comment: 

Delete the last paragraph of FY 1955 PPA and add the followings 

Payments for commodities will be made to the project from 72F1575 ftns. 

The USQS Gontroller' s Office ill have the rights of examination,--

Lpection and audit with respect to property procured with 72FY575 funds,
 
as well as any records or accounts established as a result of furnishing
 
uch funds.
 

In the event any payments from these funds are disallowed by the FOA Con
broller as the result of any examination, inspection or audit, the Chinese
 
Government will refund the amount of the disallowance to the US Government.
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(8.54) Continuation Sheet China (Formosa) 
PPA/Cont. FOREIGN-OPERATIONS ADMINISTRATION C. SCHEDULE 

UNITED STATES OF AMERICA PPAIE 
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B. PROJECT NUMBER 

86--12(C) 
0. SHEET SHEETS 

5 OF 8 
on any PPA Schedule, use this 
C the applicable Schedule and 

- Continued.-

These funds may not be utilized for the followings 

a. The purchase of lands; 

b. Payment of any tax or assessment that is readily identifiable
 
including, but not linited to, customs duties, income tax, stamp tax, eta;
 

c. Administrative expenses including salaries or allowances in
 
cash or in kind; and
 

d. Representation and entertainment expenses including, but not
 
limited to, donations, contributions, business cards, etc.
 

These funds are authorized, only for payment of project requisites and 
limited to (a) locally available' non-military services, excepting recur
rent expenditures such as pay and allowances, and maintenance costs, (b) 
procurement of essential locally produced supplies and equipment at reason
.able competitive prices, (3) purchase of barter credits to cover required 
imports from Japan, 

Expenditures are authorized thru Dee. 31, 1956 at which time all
 
accounts must be closed out and unexpended funds returned to the US
 
Government acceunt. 
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SAMPLE
 PAGE 7 Schedule C 
F0A-10-IF 	 1. COOPERATING COUNTRY 2. POJECT NUMBER 

(8.54) 
 PROJECT PROPOSAL & APPROVAL China (Formosa) 84-51-125(C)
Schedule C 3. PROJECT TITLE 4. ORI GiNAL 

PPA/C 	 Commodities 

FOREIGN OPERATIONS ADMINISTRATION Malaria Control (A) 
UNITED STATES OF AMERICA AMENDMENT NO. 

6. PROPOSED CHANNEL OF 
PROJECT STATUS FUNDS FROM THIS PROCUREMENT 

(If thin is a continuing project) PRIOR FISCAL YEARFISCAL YEARS
 

II 1 	 ~~~~(Al~i I (IiII 11 

(a) Funds 	 Obligated to date 507,000 1 - USOM to OTC 

(b) Funds 	 Sub-Obligated to date 506,970.182__ 
7- REQU IREMENTS 

COMMODITY DESCRIPTION UNI QUANTITY PROPOSED ESTIMATED 
CODE SOURCE j LANDED COST 
(A) (g) 	 (C) (D) (E) (F) 

770' Agricultural Eauipment Excluding	 *U.S.A.* 5,000 
Tractors
 

Spare parts for compression Lot 
sprayer

820 Motor Vehicles, Engines & Parts U.S.A. 10,000 
Vahicless one pickup trucks ea 2
 

one station wagon and spare
 
parts for each vehicle. ,
 

r-
.Vehicle spare parts for 3 jeeps Lot 1 

(Willys), 1 pickup (Willys) & 
2 station wagons (Willys) on 
hand. 

PA's $h66,ooo 
ProAg 1 25006 41,000 

507,000
 

$166,000
PAIs
 
PIO/C's	 50089 2,870.8


50108 38,100
 
5062970.18
 

Misc. Project items (Irot moer than 10%899 

TOTAL - Must agree with Summary (PPA/S) Block 8, Line (e), Column (B) or (C) 15,000 

http:5062970.18


1	 Attachment 17 

ICA 	PROCUREME1T POLICIES 

The following is a summary of ICA principles in regard to pro
curement of commodities, but should not be regarded in any way as a 
substitute for the appropriate Manual Orders, and other communica
tions to the field, which establish ICA procurement policies and pro
cedures in-detail. This summary should only be used to familiarize 
stbft Aemb~ro not 'dite'tly'y-co'ncered ;ri thth Id~iaIls o 'procu!4 
meit with the general 'ICA concepts: 

A. 	 The Procurement Process 

1. 	 Origin and Types of Procurement Requests 
In general, all requests for procurement of commodities 
originate with the cooperating country government and 

'are 	 included in the proposed program jointly developed 
with the ICA field mission. 

The majority of proposed procurements of confmodities are 
included in programs of project-type assistance - comprising 
activities primarily designed to assist cooperating coun
tries in the development or accomplishment of specific pro
jects. Such project-type assistance is distinguished from 
nonproject-type assistance which is primarily designed to 
accomplish the transfer of resources from the U. S. to a 
cooperating country to meet broad economic or defense sup
port needs, and from special program assistance. 

Proposed procurements for nonproject-type assistance are 
usually limited to bulk commodities., 

2. 	 Review and Clearance of Proposed Procurement' 
Projects proposed are described and agreed upon by the co
operating country government and the ICA field mission in 
detail before submissi- to ICA/Washington for review and 
approval. Upon receipt of Washington approval, the ICA 
field mission and the cooperating country government sign a 
project agreement, and issue Project Implementation Orders 
(PIO/Cs) which authorize specific procurements and designate 
procurement agents. A copy. of each Project Implementation 
Order is sent to ICA/Washington for monitoring, and/or for 
implementation (as may be required). 

B. Supply Procurement and Contracting Policies
 

1. Scope of Policies Described 
ICA finances the procurement of program supplies (raw, semi
or manufactured bulk supplies, equipment and machinery) a 
their transport to cooperating countries. Such contracting 
is accomplished in accordance with 'all applicable ICA -policies 
standards, and regulations. 
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2. -Contracting Policies 
(a) Dollar Procurement 

(1) Decentralization 
Procurement of supplies and equipment is under
taken by the cooperating countries to the maximum 
extent that -they possess competency to undertake 

I. ii' 'I 'I 
it . I 

II I ( 2' Cmmerial Chmnels 
Use of normal commercial channels for procurement 
is preferred to procurement by government for all 
assistance. 

(3) Source of Agricultural Commodities I 

Proposed Procurements of agricultural commodities, 
except for small amounts, are submitted to ICA/W 
for review, approval, and issuance of procurement 
authorizing documents in order to effect compli
ance with statutory limitations on such commodities. 

(4-) Sources of Nonagricultural Commodities 
Nonagricultural items are procured from the supplier 
offering the required commodity at lowest cost on 
a delivered basis, whether such a supplier is lo
cated. in the, U. S. or elsewhere in, the free world. 

(2) 'I.U. S. Always a Source 
Approved area sources for procurement always in

'-. 

elude the U. S. -and its possessions, and may in
elude all other desirable and practicable free
world country sources. 

(6) Information to Small Business in the U. S. 
Advance bas. n''formation concerning planned 
procurement is circularized to U. S. supplidrs 
to afford the opportunity to bid for partici
pation in furnishing commodities financed by ICA. 

(7) Rejection of Bids 
In procurement effected by a U. S. Government 
agency, all invitations to. bid on commodities 
and equipment financed by ICA dollars contain a 

.clause to the effect that any or all bids may 
be rejected as the interest of the U. S. Govern
ment may require. This provides adminisTrative 
opportunity to prevent ICA-financed procurement 
from having an adverse effect upon the economy of 
the U. S., with special reference to any areas of 
labor surplus, or upon the industrial mobiliZation 
base. 
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(8) Area Source Limitation 
ICA reserves the right to limit area procure
ment sources for such policy reasons as from 
time to time may be applicable. 

(9) Price Policies 
It is the policy of ICA not to pay-more than 
lp est competitive markdt pidesi 'i l 

(10) Commodity Specifications 
In general, ICA requires that procurement speci
fications describe only a commodity capable 'of 
adequately performing its intended function in, 
the -program. While efficiency and durability 
may justify procurement of higher than minimum 
adequate-grade equipment, the procurementof over
elaborate items is to be avoided. 

(11) Policy on ICA Financing of Local Currency Procure
ment 
ICA believes that the cooperating country should 
apply as part of its contribution such items as 
have been produced within the country., ICA local 
currency financing is also not to'be extended to 
small value maintenance, repair, and operating 
supply items which are locally available unless 
the cooperating country cannot include such items 
in its contributions. 

Local equipment procurement of other than main
tenance, repair, and operating items is ef
fected with ICA dollar funds only in very unusual 
cases, when urgency does not permit any other course. 
Such exceptions are covered by a "Certificate 
of' Necessity" signed by the Director of the Field -
Mission and are filed with related documents sup
porting the transaction. 

(12) ICA Policy Concerning-Procurement ot Excess 43. 
Government and Used Commercial.Equipmen 
ICA utilizesk\opportunities to meet project re
quirements through the procurement of excess U.S. 
Government property but does not approve the pro
curement of used equipment from commercial 
sources. 

(13) Banking 
The selection of the U. S. bank to which letters 
of commitmdnt EFrissued by ICA is the respt'si
bility of the cooperating country. 2t is, hctever. 
a general ICA tolicy that cooperating coiutres 
t-ttze the services of as many U. S. oakis a
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practicable and consistent with their internal 
procedures. 

(14) ICA Labeling Program 
All commodities and their shipping containers 
furnished to cooperating countries under ICA 

I 

p I 

Pt 

ii 

financing-carry the official ICA emblem designed 
i fo ithis urpos. I I . I .1 I 

(15) Competitive Bidding 
ICA requires specifications to be written for 
competitive bidding except in rare circumstances 
where it is nbcessary to confine procurement to 
particular characteristics inherent only in one 
product. In all cases where procurement by a 

.U. S. agency on a restrictive basis is desired, 
a full justification on a "Certificate of Neces
sity", signed by the Director of the ICA Field 
Mission accompanies such proprietory specifica
tions for ICA/Washington review and approval 
prior to purchase. 

(16) Method and Types of Procurement 
In general, the types of procurement transactions, 
can be broken down into three classifications: 

a. U. S. Government agency procurement 
b. Cooperating government agency procurement 
c. Procurement by importers in a cooperating 

country. 
Formal competitive bidding is the normal method 
of procuring ICA-financed commodities and equip
ment .forprojects. 

In general, the procedure resembles that followed 
by U. S. Government agencies when procuring under 
similar circumstances. 

Any non-U. S. Government agency is guided by the 
provisions of ICA Regilation 1 which requires 
competitive bidding to secure the lowest economic 
landed cost. 

If an ICA-financed commodity is procured by an 
importer in a cooperating country, ICA policy re
quires that the importer adequately solicit the 
market to the extent that the maximum practicable 
numoer of potential bidders are informed in suf
ficient time to bid, and that the commodity is 
procured at lowest competitive market price (al
though the importer need not engage in formal bid
ding) . 




