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Executive Summary
 

Malaria continues to be the leading deterrent to development of 
human and natural resources in vast areas of the world. It is the lead
ing disease in terms of mortality and morbidity. As a direct result of 
the adverse impact of the disease, countries with serious malaria pro
blems cannot become economically viable. 

The existing policy of the Agency for International Development 
(AID) with respect to anti-malaria programs, ten years old and inter
preted differently in each of AID's regional bureaus, requires revision 
if the Agency is to have a coherent world-wide approach to a problem of 
world-wide scope. Existing policy and its implementing support criteria 
are exessively rigid with respect to insistence on a purely economic 
rationale for AID support of malaria programs. These criteria pay inade
quate attention to the need to identify and anticipate constraints to 
successful long-term malaria control; in addition they are silent on the 
relationship between malaria control and an increasingly important but 
widely variant mechanism for the delivery of health services, Primary 
Health Care (PHC).
 

The AID Malaria Strategy Workshop recommends a firm AID requirement
 
that a country requesting assistance in controlling its malaria problem
 
(1) be fully oware of the need for and (2) make a commitment of long
term support of the proposed program. With respect to the tac tcal 
approach to malaria control and the degree of control sought, the Work
shop recommends maximum AID flexibility -- subject to an epidemiologi
cally established plan of operation, a determination of the plan's 
technical feasibility and a careful assessment of administrative capa
city and long-term financial affordability. Malaria's negative impact 
is such that properly supported requests for assistance warrant imme
diate consideration. 

Economy of execution demands that all malaria programs make the 
maximum use of existing and potential PHC systems, consistent with the 
capacity of such systems to carry out their assigned roles. Conversely, 
in those countries where malaria is endemic and uncontrolled, a concen
trated attention on primary health care without includingan appropriate 
effort to reduce the toll of (if not the incidence of) malaria is 
irrational. 

The degree adequacy of AID's malaria staff, in Washington and in 
the field, is of grave concern. It lacks both the numbers of personnel
 
and the technical capacity to discharge its responsibilities. Especial
ly in the field, AID staff has little or no malaria control training and 
operational experience. Specific suggestions for increased staffing and
 
training are advanced.
 

While commodity supply will continue to be vital to early success 
of anti-malaria efforts, the Workshop report singles out research and 
training as the keys to long term success, and identifies specific areas
 
of both research and training.
 



AID's malaria policy should take cognizance of the need for in
creased research; continued support (through to the conclusion of field

testing) of malaria vaccine research, but also other forms of applied
research, vital if the PHC system is to play its full role. Effective
ness of available anti-malaria drugs and insecticides is threatened by
wide-spread and growing parasite and vector resistance; replacements are
 
urgently needed.
 

While recognizing AID's long-established encouragement of collabo
ration among AID, international financial sources and other donor
nations in support of malaria control activities, the Workshop sees
little likelihood of increased multidonor support of malaria control 
without positive AID action. Such a course of action is suggested.
 

Workshop Conclusions
 

rMajor conclusions and recommendations emerged from the delibera
tions of the AID Malaria Strategy Workshop. Reports of sub-group Task
 
Forces underlie these recommendations (which were debated within the
 
entire Workshop, serving as a Committee of the Whole, to reach consen
sus). These Task Force reports appear in subsequent sections of this
 
study.
 

A. AID Malaria Policy
 

1. Country Commitment.
 

AID's policy in responding to requests for assistance in 
dealng with the ems of ma ariashould be firm -TEW 
respect to a requirement that the requesting county must 
recoInize and commit itself to the long-term control of 
its malaria problem. 

Without such a commitment, no amount of external sup
port and no plan of operation, however well conceived, can
 
assure long-term success incontrolling malaria.
 

2. Tactical Flexibility.
 

AID's policy should be flexible with respect to the re
questin cou'ntry's tactical approac'h to malaria control 
and thedeqree of control to be attained and maintaned.' 

A plan for malaria control must, however, be apprais
ed on the basis of its technical feasibility and the coun
try's administrative capacity and long-term financial 
re
sponsibility. This appraisal must provide a reasonable
 
anticipation that the assistance requested will lead to a
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supportable and self-sustained malaria control activity -
whatever its scope -- which can be expected to continue 
beyond the termination of external assistance.
 

3. Priority.
 

Malaria's negative impact on economic and social develop
ment,, its effect in shortening 11e-exectancy, ts to1 
In morbidity and the concentration of its effects on 
children and pregnant women give the disease a priority so 
high that properly supported requests should be given
 
imediate consideration.
 

4. Use of PHC System.
 

Econonly of execution demands that all malaria programs 
mae-he maximum use of existing (and potential) PHC sys
tems, consistent with the capacity of such systems to 
carry out their assigned roles. However, the presence or
 
absence of a PHC system should not determine whether or
 
not support should be given to an anti-malaria program.
 

In some countries the PHC system, supported by a man
datory core of malaria expertise within the Ministry of 
Health, may be the only vehicle for malaria control. 

5. Research.
 

AID's malaria policy should take cognizance of the need 
for increased research and field training.
 

Support of necessary research would include but would
 
not be limited to continuation (through to the conclusion
 
of field testing) of AID's long-standing support for basic
 
research leading to a malaria vaccine (or vaccines).
 
Other forms of research are needed: applied research and
 
operational research to determine the effectiveness of
 
innovative as well as conventional control measures and
 
combinations of measures.
 

B. Criteria for AID Assistance to Anti-Malaria Programs
 

AID support of a country request for assistance to a malaria
 
control effort is warranted when the country makes a long-term
 
national commitment to a goal-oriented, well-planned, organiza
tionally sound, technically and administratively feasible and
 
costed plan of malaria control. This plan should take full 
account of the country's physical and human resources down to 
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the 	 community level, take into account any recognized con
straints to program success, and include proposals for overcom
ing or accommodating to such constraints.
 

The prerequisites for assistance include:
 

1. 	Request
 

A request from the host government for assistance in
 
planning, implementing or evaluating- malaria control
 
efforts, whatever the level of control sought, must be
 
supported by evidence of national will 
to carry out the 
proposed program and of the priority assigned to the 
problem of malaria. 

2. 	 Plan 

The request should be keyed to a plan describing the 
malaria problem, the proposed course of action and the 
anticipated results. The plan should provide: 

a. 	The area in which the program will be conducted,

population affected, and specific population groups

andage groups targeted for attention.
 

b. 	A baseline of epidemiological data which describes
 
the existing problem in quantitative terms, to enable 
subsequent evaluation of accomplishment under the
 
program.
 

c. 	A description of plans for supervising, monitoring,
evaluating and provldlng essential specialized 
support to workers at the periphery. 

d. 	A life-of-project projection of requirements in terms
 
of manpower, money (local currency and foregn ex
change) and equipment or supplies, defining in terms
of quantity and quality the resources to be provided
by the host government and those expected from exter
nal sources (AID, WHO or other agencies).
 

e. Logistic and transportation requirements of the pro-

Ject. This element of the plan should include a
description of equipment needed, plus methods of pro
curement, warehousing, distribution, stock control,

reorder levels, etc., and as appropriate, provision

for equipment and vehicle maintenance.
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f. 	Training requirements and a plan defining who
 
requires training, where, when, and by whom.
 

g. 	The relationship of the malaria control program to 
other activities of the Ministry of Public Health 

h. 	Methods of assuring coordination with and the full 
support of other elements in the lnistry of Health; 
with other health agencles in the country; and with 
other ministries or agencies lnciudlng those in the 
private sector) concerned with activities affectlng 
malaria inthe country. 

i. 	The social and economic impact of the proposed
 
program.
 

J. 	How the project will be continued beyond the period 
o'f external assistance. 

3. 	Review
 

The request for assistance ma be approved only on the 
Dasis oT an AID review which IS specIThCaiy designed not 
only to to identify fe program's technical, administra
tive 	and-economic feasibility but also its affordablt, 
beyond the point of external support. The review .hould
 
also 	 examine the extent to which long-term goals of the 
plan take into account the krown constraints to the 
attainment of such goals. 

4. 	 Assistance in Plan Preparation 

The preparation of a malaria control plan may be beyond 
the immediate capacity of a number of countries. Assis
tance in plan preparation, including feasibility sT-MT'e 
as embodied in small-scale projects to test the applica
bility of intervention techniques, warrants support by 
both international and bilateral sources of external 
assi stance. 

C. 	 Role of PHC and Community Participation in Malaria Control 

1. 	 Use of Most Effective Vehicle. 

While non-specific AID support to develop and strengthen 
country-wide PHC systems might in time be sufficient to 
assist in achieving malaria control, in endemic areas 
where malaria isa major threat to economic development or 
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quality of life, AID should provide selective support of
malaria control uslng the most satisfactory available 
vehicle. Inmany countries, this will be the PHC system.
 

2. 	Time Constraints.
 

While all PHC systems require training, supervision,

logistic support and a referral system, the need for quick
response, (in particular the need for ready availability

chemotherapy and ability at the system's periphery to 
determine and administer an adequate dose of a curative
drug) inherent in successful treatment of acute malaria 
warrants AID's particular attention to these factors in

eval'tating realari a control proposals within PHC systems. 

3. 	An AID stratgy of assisting malaria control through PHC 
should be complemented by: 

a. 	Professional Core Group.
 

Support as needed to the development, through in
country training or training abroad, of a strong
central core of experienced national malaria pro
fessionais, capable of the planning, designing,

management and evaluation of appropriate inter
venti ns.
 

b. 	Diagnostic Tool Research.
 

Support of research to develop the simplified yet
accurate diagnostic tools essential to enable quick
and accurate diagnosis of malaria by individuals who 
possess very low levels of technical training. 

c. 	Community Participation.
 

Support of operational research into techniques for 
eliciting 1Icreased and improved !;ommunity participa
tion in malaria control. 

d. 	 Complementary Projects 

Support of malaria control in development projects
and programs outside the health sector, especially
those whChcould be adversely affected by malaria 
(e.g., education, settlement and rural development
projects) or those which could themselves contribute 
to the malaria problem (e.g., irrigation, highway
construction, land reclamation).
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4. 	Conversion from Vertical System.
 

Types of malaria control activities proposed for transfer 
from a vertically admini'tered system to the PHC system 
should be very carefully selected in the light of the 
geographical coverage of the PHC sstem and the adequacy 
of the preparation of the PHC staff to assume the new bur
den, and the potential weakening bf an existing malaria 
program. 

D. 	Multidonor Assistance
 

AID Health and Development policies already advocate the
 
encouragement of collaboration between AID and other donors.
 
The following added specificity is suggested:
 

1. 	Donor Collaboration and Coordination.
 

AID should continue its ongoing efforts in collaborat
in Fcoordinating with other donors of health assistance at 
the country, regional and international levels. 

2. 	Professional Staff Coordination.
 

Regular contact for research and country program coordina
tion 	 between AID p itessional staff and other financial 
and technical agencies should be maintained. 

3. 	 Acceleration of Multi-donor Support. 

For 	 purposes of accelerating the rate of international 
financial support for malaria, four levels of action are 
suggested:
 

a. 	 AID country health representatives should continue to 
encourage governments to identify needs for external 
coperation to formulate these needs within project 
proposals which merit the approval of the national 
planning authority, and to seek multisource funding 
for malaria. AID should support tthrough the use of 
short-term consultants) the efforts of WHO field 
representatives to help in project formulation and 
justification.
 

b. 	Inview of regional differences in the approaches for
 
control of the malaria problem, AID should maintain 
close consultation with WHO Headquarters and Regional
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Offices with respect to status of programs, requiremet, -and proj'ect formulatfo-n.
 

c. AID should continue to support WHO Headquarters in
 
Geneva in its periodic consultations among donor
 
groups for exchange of views on malaria program

status and anticipated requirements for external
 
cooperation.
 

AID should also explore comparable mechanisms with 
other multilateral and bilateral funding institu

d. 
AID should cooperate with WHO and other international
 
development cooperation organizations, at both cen
twal and regional levels, to identify both ptential
donors and appropriate recipients; should provide

such information to countries seeking external assis
tance; and should cooperate, as appropriate, in the 
formulation of proposals for multi-source external 
financal and technical support. 

E. Researcjh
 

The greatest successes in anti-malaria programs have been 
achieved through anopheline mosquito control to prevent spread
of malaria. Research on these vectors of malaria bemust 
intensified in order to improve control methodology. Such
 
research should include 
study of the vectors themselves,

improved insecticides and insecticidal application equipment,

biological control integrated or
and comprehensive vector
 
management.
 

1. Vaccine Research.
 

AID should continue to support malaria vaccine research at
 
a level which will permit completion of this important
project.
 

2. Other Centrally Funded Research.
 

Because of current Peratonal difficulties, especially
 
drug reistance in malaria parasites and insecticide
 
resistance in mos-utto vectors, researchnew activities 
should be initiated in the following areas:
 

a. Simplified malaria diagnostic and survey methods. 
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b. 	Identification, clinical evaluation -nd field testing
 
of new anti-malarial drugs, through to registration
 
and approval for human use.
 

c. 	Identification and testin- of new insecticide
 
compounds and biological agerts, as alternatives for
 
insecticides to which resistance has developed or
 
which may in some situations be unsuitable because of
 
vector behavior.
 

d. 	Development and testing of improved insecticide for
mulations.
 

e. 	Development of test methodology for use in
 
specifications necessary to ensure delivery to the
 
field of high quality insecticides, application
 
equipmenat and packaging.
 

f. 	Development of a variety of alternative, possibly 
novel, malaria control measures.
 

g. 	Further investigation of epidemiological determinants
 
of the malaria problem which affect human ecology and
 
therefore the severity of the malaria problem or the 
feasibility of its control.
 

3. 	 Operational Research. 

As trained professionals emerge, AID should support opera
tional research at the progv.n leve', essentl to ensute 
effective malaria control prorams. Provision should 6i 
made in opr operational research concountry s-r an 
ponent, to develop the area-tailored vector and parasil" 
contro programs upon which effective anti-malaria mea
sures must be based. Such a technical research component
 
would determine the optimum curative drug, the proper
 
dosage and the high-risk populations. It would al so 
monitor drug sensitivity in association with PHC
 
activities.
 

4, 	Review of Proposed Research.
 

AID should maintain an effective system of review for
 
malaria research proposals, especially at the central and
 
regional levels, to assure against duplication of et
fort. The review process should include a cross-check of
 
planned research with WHO's Special Programme for Training
 
and Research inTropical Diseases (TOR), and with blat
ral research organizations. maintenance of close contac"
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with agricultural operational 
and research interests in
 

insecticides may avoid later problems.
 

5. Research Funding
 

The intrinsic nature of present malaria control 
programs

is such that research in support of effective, operational
 
programs is an absolute necessity for long-term success.
 
The investment in control-related research should be com
mensurate with the investnent in the total program.
 

F. Training.
 

1. National and International Training.
 

A material expansion of AID sponsorship of training re
lated to anti-malaria programs is essential. 
 Such train
ing should apply to all levels of malaria program person
nel with host countries. Strengthening of national train-
Ing capability is a proper and indeed a priority matter 
for AID support. 

It may also prove feasible for AID to support (as it is
already doing in Asia) the development and functioning of
 
collaborating institutions the or
at regional inter
regional level to provide a better utilization of training
 
resources.
 

2. Core Skills Training. 

Key national personnel, especially in scientific, opera
tional, public health and adminlstrative positions, shouldbe provided with the necessary skills required to carry
out the functionsof their positions. Such training maybe provided in their own countries, In the U.S., or in a
third country, as is deemed -appropriate. Degree-level
training should be encouraged and funded in sele'ted 
cases.
 

3. Training Materials. 

AID should support the development and production of
 
training materials at all levels.
 

4. Training for Research.
 

A more specialized need is the strengthening of the capa
bilities of research workers in the developing countries, 
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.if technology transfer is to be most effective. Training 
of .this nature should be coordi ated with WHO's TDR, but 
AID can and Should play a role as well, particularly in 

m training of such personnel in U.S. educational
i nsti tuti ons. 

5. Training for AID Personnel. 

See Section 1-4 below. 

G. Epidemiologic Assessment, Diagnosis, Malaria Drug and Insecticide 

Use
 

1. Program Design.
 

Malaria control programs must be designed and evaluated
 
using adequate epidemiologic data on malaria, its trans
mission and its health consequences in the area.
 

2. Local Drug and Insecticide Manufacture.
 

While local drug and insecticide manufacture may in some 
instances be technically 1easible and consistent with AiD 
policy to encourage and support lical formulation of anti
malarial chemicals, careful quality control and uniform 
packaging of these products are mandatory to ensure both
 
efficacy and safety to humans. 

3. Control Over Antimalarial Drugs and insecticides.
 

In the design and operation of malaria programs, the
 
quality control, supply and use of current and new anti
malarial drugs and insecticides should be 'regulated in 

coordination among national governments, AID, other
 
sources o, assistance and international organizations and
 
industry to maintain the efficacy of aail able tools as 
long as possible and to ensure product safety to humans. 

H. Vector Control
 

i... Role of Vector Control 

Many malaria control programs must continue to be based 
entirely or in great part on vector control: chemical, 
environmental or biological, or a combination of these 
methods.
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2. 	Entomological Surveys
 

Entomological surveys to determine the vector species ors-train, breeding sites and breeding habits are abSolutely

essential to success ul vector control. 

3. 	Insecticide Selection
 

Determination of the most cost effective insecticide can
only be made by field-test comparlson ot usage under local
 
conditions.
 

I 	AID Staffing
 

AID must reconsider its overseas 
staffing priorities, which
currently stress managerial skills rather than malaria technical skills. Only with the expansion of training programs which
cover both technical and management skills, for national 
but
also 	for AID staff, will malaria programs be adequately design
ed 	and implemented.
 

1. 	Mission Staffing. 

AID should provide a malaria-trained U.S. advisor to each
 
AID-supPorted maTaria program.
 

2. 	Regional Staffing.
 

AID 	should establish for each region a particularly wellcqUalified U.S. 	 malaria specialist to serve as coordinatorand technical backstop to country-level--malaria advisorsand as a consultant inthe formulation of initial i)lans toestablish ma aria p-ograms. 

3. 	Washington Staffing. 

AID should strengthen the malaria control expertise in itsheadquarters ffi-ce-s, both in regional offices and in the
Office of Heath, to provide expeditious review of and 
support tocountry programs. 

AID's current patterns of organization in Washington and
assignment of responsibility deprive malaria programs of
technically qualified review of project proposals, andmultiply contact 
points between AID and Centers for
nisease Control (COC) unnecessarily, to the detriment of
effective relations.
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a. 	The responsibility for the design review, technical
 
coordination and evaluation of malaria (and other
 
vector-borne diseases) control and research programs
 
should be centralized an-d assigned to technicall
 
qualified and trained personnel In the Office' of 
Health, Science and Technology Bureau.
 

b. 	 The Regional Bureau should continue to be responsible 
Tor project management. Individuals with direct 
resonsibility for the malaria programs in each 
region should be trained inmalaria control.
 

4. 	Training for AID Personnel.
 

Given the shortage of trained and experienced malaria con
trol personnel in the U.S., AID should cooperate with one 
or more U.S. educational institutions to establish suit
able training programs to address this real and growing 
problem. Only with the expansion of training programs for 
AI-ta-f as well as for national staffs will malaria pro
grams be adequately designed and implemented.
 

J. 	AID Envircnmental Guidelines
 

1. 	AID's basic policy of concern for the environmental impact 
of sore malaria control activities is sound and is in no 
need of change at this time. However, until new and yet 
unproven alternative methods of vector control are devei
oped and tested, the use of pesticides in many and 
possibly most vector control pro rams must be considered a.
 
sine qua non.
 

2. 	Residual pesticide interior treatment of dwellings has 
litte or no impact on the environment. In terms of its 
absolute effectiveness (interms of results achieved) and 
its cost-effectiveness, residual pesticide treatment 
remains the most efficient method of malaria vector 
control. AID should not discontinue support for vector 
control through the use of residual pesticides; in fact, 
the rising costs of presently available insecticTdes and
 
the progressive spread of anopheline resistance to the
presen, array of such insecticides may require that AID
 
3upport research leading to the development of .new
 
effective, equally safe and hopefully cheaper alternative
 
insecticides.
 

3. 	AID should also encourage and finance research leading to
 
the development of alternative methods of vector control
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that would be as effective as residual Insecticides, and
 
as environmentally sound.
 

14
 



Foreword
 

disease,
Malaria is a highly debilitating and frequently fatal 


caused by any of four protozoan parasites, of the genus Plasmodium, and
 

transmitted from person to person by the bite of Anopheles mosquitoes.
 

While progress in the diminution of malarial infectionh-as been made in
 

many countries, and the disease has been eradicated in a number 
of coun

(or areas within countries) where it had been historically 
pre

tries 

valent, endemic malaria continues to be a major public health problem,
 

of particular importance because of its resurgence in many areas ,here
 

ithad been controlled.
 
a negative impact on economic growth
Malaria-caused morbidity has 


in many developing countries, restricts food production, labor produccoun
tivity and educational attainment inmost tropical and subtropical 


hundred

tries, and adversely affects the well-being of some twelve 


million people.
 

Malaria is also the world's most killing disease in terms of total
 

However, its burden is borne to an overwhelming degree by
mortality. 

the very young and by pregnant women. It is estimated that in Africa
 

million children a year.
alone, malaria contributes to the death of a 


impact is tremendous. In humanitarian terms,
Malaria's economic 

its impact is immeasurably great.
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AID MALARIA STRATEGY
 

I. Introduction
 

The practical intent of a revised AID strategy is to provide up

dated, offlclally-approved program guidance for use by AID personnel In
 

in the field, many of whom will not have received
Washington and 

as an
specialized malaria training. Such guidance will also serve 


with other participating
approved AID position which may be shared 


governments, other U.S. institutions, and with international organi

zations such as the World Health Organization (WHO).
 

AID's purpose in convening the AID Malaria Strategy Workshop vias to
 

elicit from an expert group a series of recommendations which could pro-

AID policy in respect to criteria for thevide guidelines for a new 

review and approval of anti-malaria programs which merit AID support,
 

with specific relation to: 

o Criticisms of AID's existing program selection and approval 
criteria contained in a 1982 report to the AID Administrator by the 

General Accounting Office (GAO).
 

The essential foreign policy functions of U.S. programs of
 o 

AID's efforts to advance economic development are
economic assistance. 


designed to strengthen the economies of countries receiving assistance,
 
and economic stability, to help meetto contribute to their political 

basic human needs, and to express U.S. humanitarian concerns.
 

The essential elements of economic assistance projects to which
 o 

are considered to repre-
AID's interests are directed. These elements 


sent the most effective forms of assistance to the economic advance of
 
Trhey include the p
the "poor majorities" in developing countries. 


framework within which development activities take place; increased 

reliance on the potential contribution of the private sector; increased
 

attention to scientific and technical cooperation with the developing 
support of research and training, the developmentcountries, including 

of new technologies and techgoloy transfer; and assistance in institu
of selftional development, critically important to the achievement 

sustaining economic and social change.
 

Previous PCage BanIk
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II. Background 

A. From Malaria Eradication to Malaria Control
 

In the developing countries to which it extends technical and
 
economic assistance, the U.S. has consistently shown a willing
ness to support efforts to reduce the impact of malaria on both
 
the quality of life and the potential for economic develop
ment. Since the early 1950's, the U.S. has provided over $1
 
billion in bilateral assistance to support anti-malaria pro
grams, in contributions to the malaria efforts of the World
 
Health Organization (WHO), and in support of research, includ
ing development of mosquito control methodology, epidemiologi
cal research, improved insecticides and application equipment,
 
malaria vaccines, and anti-malaria drugs.
 

The initial results of these programs were dramatically
 
successful: eradication of the disease in many countries, and
 
striking reductions in malaria-related mortality and morbidity 
in virtually every country where programs were initiated. Yet
 
the successes of the early years of the program could not be 
maintained everywhere; in some countries, malaria resurged with
 
alarming rapidity when anti-malaria efforts slackened. It soon
 
became apparent that the techniques of the eradication effort 
could not in many countries guarantee a quick elimination of 
the disease nor assure a quick termination of the heavy annual 
costs. By 1969, WHO reluctantly concluded that, however 
desirable the eradication of malaria might be as an ultimate 
goal, in countries where eradication was not yet feasible due 
to financial or technical constraints, a program of malaria 
control -- the degree of control not specified -- should be 
considered. Whereas malaria eradication programs were, by
design, of a limited duration, malaria control programs had no 
predictable end. The principal differences between a malaria 
eradication program and a malaria control program are briefly 
stated in Table 1. 

Expenditures for the salaries and wages of the independent
 
malhria eradication staffs which were considered tolerable for
 
programs with an anticipated short life span often proved to be
 
too high to be borne for control programs with no visible term
ination date, and efforts were made in a number of countries to
 
combine the responsibilities of these staffs, especially at the
 
field level, with those of the basic health services. Efforts
 
to devolve the responsibilities of vertically organized malaria
 
eradication programs to the basic health services were general
ly unsuccessful; malaria incidence usually rose promptly. This
 
is hardly surprising; basic health services were usually not as
 
well-developed as were the highly organized malaria eradication
 
services. Where health services existed, they were for the
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-------------------------------------------------------- 
-----------

TABLE 1 
Differences between a Malaria Control Programme and a Malaria
 

Eradication Programne
 

m-----------------
CONTROL PROGRA4ME ERADICATION PROGRA4E
 

----- _---------------------------------- _-------------

The reduction of malaria The ending of the trans-
OBJECTIVE 
to a prevalence where it mission and the elimina
is no longer a major tion of the reservoir of
 

public health problem. infective cases in a
 
campaign limited in time
 

Must cover all the area
AREA OF OPERATIONS 	 Not necessarily covering 

all the area where where malaria
 
malaria transmission transmission takes
 

takes place. place.
 

Perfect
MINIMUM STANDARDS 	 Good 


Prograne enis when cer-
DURATION OF OPERATIONS Without limits 


re
 
met
 
tain requirements --


COST Constantly recurring 	 Expenditure represents a
 
capital investment and
 
is not a permanently
 
recurring cost
 

Of paramount importance
Superfluous
CASE-FINDING 


EPIDEMIOLOGICAL INVESTI- Superfluous 	 Necessary in the late
 
stages
GATION OF POSITIVE CASES 


By usual malariometric Proof of disappearance
EPIDEMIOLOGICAL EVALUA-

of indigenous new
TION OF RESULTS 	 surveys 

malaria cases
 

Do not deserve particu- Important and dangerous
IMPORTED CASES 

when effective attack
lar attention 

measures have been
 
withheld
 

TOTAL COVERAGE Unnecessary 	 Indispensable both for
 
the attack measures and
 
the case-finding
 

May not be the best and Must be fully efficient
ADMINISTRATION OF THE 

still be sufficient and speedy; if not,


PROGRAMME 
 danger of failure
 

The above table, a modification of that appearing in WHO's Expert Cormittee on Malaria
 

Sixth Report (1957). page 9, is drawn from "A Textbook of Malaria Eradication," Emilio
 

Pampana, Oxford University Press, New York, 1969.
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most part oriented toward treatment rather than prevention of 
disease, were multi-purpose rather than specifically designed 
to combat malaria, and the pesonnel usually lacked sufficient 
training. Moreover, they were frequently Moreover, they were
 
frequently seeking the goals of malaria eradication without 
possessing the resources of the former eradication program, and
 
their results were measured against earlier eradication
 
targets. Malaria control was widely regarded as a poor man's
 
eradication program.
 

In 1970, AID noted that since the early 1950's both AID 
and WHO had provided training for national malaria personnel in 
the skills required for malaria eradication, and reached three 
questionable conclusions: that individual countries had ade
quate cadres of trained professional personnel, that WHO would 
continue to provide such technical advisory services as might
be necessary, and that it was no longer necessary for AID to do 
so. The underlying assumption of this new policy -- that 
cadres of personnel trained in the techniques of country-wide
and centrally directed intensive malaria eradication could 
readily assume the quite different problems of decentralized 
malaria control -- went substantially unchallenged for a number 
of years.
 

B. AID Malaria Policy 

By 1973, AID found it necessary to reassure its own field 
missions as to the Agency's willingness to support anti-malaria 
programs. The Agency issued guidance to its missions which 
(AID Circular A-733, July 3, 1973) which indeed assured them of 
willingness -- on a case-by-case basis -- to support country
malaria programs, but with a number of carefully defined 
preconditions: 

o Country interest and concern for malaria, as 
evidenced by "an adequate budget and staff". 

o A need to protect the gains of substantial prior U.S. 
investment in development assistance, or to prevent malaria
 
from inhibiting further development.
 

o A technically, administratively and financially sound 
malaria plan (approved by both WHO and AID). 

o Evidence that the country had mobilized available
 
internal resources and explored the availability of other (non-

AID) external assistance.
 

These strictures still constitute the only Agency-wide 
guidance to USAID Missions, although they have in fact been
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-- 

superseded by regional instructions issued by the Bureaus for
 

Asia and Africa. 

C. AID Auditor General's Report
 

In 1976, AID's Auditor General issued a report which draw 

attention to: 

o The resurgence of malaria in countries where the 
disease had been controlled or, indeed, virtually eradicated.
 

o The decline in the level of the overall attack on 
malaria, since the program machinery to combat malaria had been
 

essentially disassembled.
 

o 	 Failure in many countries to integrate malaria 
into health systems, leaving malaria technicians andservices 

workers without job security or career potential and causing
 

them to seek careers elsewhere.
 

o Declining AID inputs into malaria programs, with con

sequent threat to developmental gains achieved and potential 
future gains.
 

vaccineo AID-supported research to produce a malaria 
a laudable effort that merited continued high priority.
 

The report urged, inter alia, the assembly of a task group
 

of specialists to revie--wthemalaria situation and recommend
 

essential modifications in AID's policy.
 

AID's response to the Auditor General's recommendation was
 

positive. Both the Bureau for Asia, representing the region
 

which had the most to lose from a resurgence of malaria, and
 

subsequently the Bureau for Africa, representing the region
 

which the "global" eradication program had virtually by-passed,
 
shouldconvened expert panels to advise on the criteria which 

govern the extension of AID assistance to country malaria 
programs.
 

The two reports, issued in 1977 and 1982, respectively,
 

have many features in common. Both groups attempted to bridge
 

the gap between country-wide malaria eradication programs, con

ducted by essentially independent vertical organizations, and
 

malaria control programs integrated into the overall public 
health systems. The Asia Bureau report concluded that, where
 

basic health services are adequately developed and effective,
 

malaria control operations, (e.g. drug distribution,
many 
health education) can be devolved to the local health infra
structure. The Africa Bureau report, however, adopted the more 

radical approach of prescribing the manner in which (particu

larly in Africa), the Primary Health Care (PHC) system can play 
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the key role in programs designed to reduce malaria mortality 
and morbidity, primarily through the use of anti-malarial 
drugs. Both of these advisory groups concluded that program 
success depended upon the presence within the Ministry of 
Health of a strong core group of malariologists, epidemio
logists, entomologists, logisticians and administrators who
 
could plan, supervise, provide essential training, supply, 
backstop and evaluate the efforts of the PHC system at the 
periphery. Finally, both rely to a greater or lesser extent on 
the availability of a functioning PHC system. AID has pledged 
itself to taie support of the idea of PHC, but PHC as an instru
ment is not precisely defined. In many countries, it has 
received more lip service than solid national backing, and 
seems to owe its principal support to the self-evident fact 
that hospital-based, centrally located health delivery systems 
are not only unable to serve the health needs of people outside
 
urban areas, but also are clearly beyond the capacity of many 
developing countries to support and maintain. This is true 
even if the bulk of initial investment in such health delivery 
systems is externally provided. 

The Bureau for Latin American and the Caribbean also chose
 
(in 1980) to issue its own restatement of the 1973 Agency 
position on malaria, although it did not feel the need for an 
external advisory group. In essence, Bureau policy reiterated
 
the 1973 criteria, but directed that support to malaria pro
grams be considered in the context of rural health-care
 
delivery goals, and that such support be competetive, in terms
 
of benefits attained, with other options for assistance.
 

To restate: the essential abandonment of the global effort
 
to eradicate malaria forced AID to give serious consideration 
to the instrument through which malaria control efforts could 
be carried out -- in essence, the mechanism which could deliver 
this basic health service. It also forced AID planners to 
concentrate on such key factors as a malaria control programs'
affordability, and the will and ability of a host country to 
malntaln the control effort beyond the period of external
 
assistance.
 

D. Primary Health Care
 

The findings and recommendations of the two expert groups, but
 
in particular, of the Africa group, are consistent with AID's
 
position (as enunciated in two successive Health Policy Papers)
 
in support of Primary Health Care (PHC).
 

In 1978 the WHO and the United Nation's Childrens Fund 
convened in Alma-Ata an international conference on Primary 
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Health Care -- the outcome of which has been a world-wide 
acceptance of PHC as the recommended mechanism for delivery of
 
health services and, indeed, prevention and control of endemic
 

diseases. By 1982, half of AID's development assistance budget
 

for health supported the delivery of PHC services in developing
 
countries.
 

The term Primary Health Care describes an approach or 
strategy, not a rigid adherence to a single health delivery 
system, and the Alma-Ata deliberations, as set forth in the 

the PHC system must beconference report, make it plain that 
able to depend upon the support of other levels of the health 
system to provide specialized services not available from the 
PHC system at the periphery. The central level provides 

specialist
planning, evaluation and managerial expertise, 

staff, training, research, laboratory facilities, and logistic
 

and financial support.
 

E. GAO Report 

In April 1982 the U.S. General Accounting Office (GAO) drew to 
the attention of the AID Administrator the fact thrat the 

criteria which determined AID's willingness to consider assis

tance to country malaria programs had been established in 1973 

-- nine years earlier -- and had not been revised since that 

time, although they were often being honored in the breach. 
Offices had
GAO observed, however, that some of AID's Regional 


criteria for program approval, but that
established their own 

there was need for a revised agency-wide statement of policy
 

with respect to support of malaria programs. In urging the 
need for policy revision, GAO noted two critically important 
changes since issuance of the 1973 approval criteria: (1)the
 

emergence of PHC as the key mechanism for the delivery of 
health services and (2)the potential role of PHC inconducting
 

malaria programs. GAO also drew attention to the decline in 
levels of AID support of anti-malaria efforts, to the rapidly 
rising costs of the drugs and insecticides used in malaria 
control, and to the drastic reduction in AID's ability to 

provide, from its own personnel resources, either technical, 
postsoperational and management assistance at its overseas or 

program review and management advice at its headquarters

offices.
 
AID that while malaria projectFinally, GAO advised 

full cognizance of inherent constraints todesigns should take 
and to their long-termsuccessful anti-malaria activities 

and while AID's review and approval processeseffectiveness, 
should ensure that programs are not undertaken where con

straints preclude progress, AID needs the flexibility to meet 
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humanitarian needs on a case-by-case basis. GAO also took
favorable note 
of AID's support of research leading to the
development of an effective malaria 
vaccine (or vaccines),

which could, if successfully commercially 
produced, prevent

illness and/or limit transmission.
 

GAO's Summation:
 

o Malaria is still a 
major public health problem inmany developing countries; 

at 

some 1.8 billion people live in areas of countries still
risk to the disease, and some 214 
million people are. infected
 
annually.
 

o AID's current program guidelines are in fact outdated and in
need of revision, but must provide sufficient latitude to enable AID to
 
meet humanitarian needs.
 

o AID-assisted malaria 
control programs have been generally
successful in meeting short-term goals, 
but progress toward long-term
targets has been inhibited by factors which must be taken into
consideration in program formulation, review and approval.
 
o 
No single check-list approach to the identification of programs
which merit U.S. assistance will be applicable to every situation;
nevertheless, a standard is still 
required to prevent the commitment of
scarce foreign assistance resources to projects which offer little hope
of sustained progress when viewed in the light of known constraints.
 
o A recurring theme throughout the report: AID faces difficult
decisions concerning future 
support of malaria programs -- yet such

decisions must be made.
 

F. Workshop Composition
 

The AID Malaria Strategy Workshop was convened to bring to bear the
collective advice of some 27 scientists, educators, medical entomologists, public health specialists and medical economists in helping AIDresolve the questions raised by GAO. Participants from AID Regional and
Technical Offices were 
joined by health research directors, distinguished faculty members from four universities, senior personnel from
such international organizations 
as the World Health Organization, the
Pan American Health Organization and the World Bank, 
and such U.S.
governmental entities 
as the U.S. Department of Agriculture and the
Centers for Disease Control, and malaria-experienced private 
sector
participants. 
 The group also included participants from two assistance
donor nations, Japan and the United Kingdom.
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G. Workshop Procedures
 

The participants in the AID Malaria Strategy Workshop considered 
that their responsibiity transcended the consideration and 
recommendation to AID of a revised list of criteria which should 
underlie the approval of AID support of anti-malaria programs at the 
country level, especially since such criteria are usually a device for 
screening out unacceptable proposals rather than for identifying pro
grams which should be encouraged. Moreover, the GAO report criticizes 
not only what it considers obsolescent or inappropriate criteria of 
malaria program approval; it also points to factors which inhibit 
achievement of program goals, to the changed institutional framework for 
anti-malaria programs, and to the growing need for anti-malaria effort 
in the light of wide-spread malaria resurgence. 

To enable AID to discharge the responsibility of even selective 
malaria support during a period of rising malaria endemicity in many 
countries, limited availability of resources (including AID resuurces), 
competing demands of other claimant programs (including other programs 
in the health field), and the need to tailor and adapt malaria programs 
to the varying forms of PHC as it emerges in the developing countries,
 
the Workshop participants perceived a clear need for numerous changes,
 
not only in AID's screening system but also in its response and imple
mentation mechanisms.
 

The Workshop participants also examined and reached conclusions on
 
those program elements where AID's inputs may achieve maximum return on
 
investment; on areas where AID's inputs can and should be augmented from
 
other sources of support; on the desirability of development of new
 
tools for malaria control, and the role which AID can play in their 
development; and, inevitably, on the singular importance of PHC to 
malaria control and the malaria-related needs of this still inadequately
 
explored mechanism for distribution of health services.
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II,. AID's Malaria Policy 

A. 	Past and Current Policies
 

U.S. involvement in international anti-malaria activities can 
be traced in an unbroken line from participation in the Pan 
American Health Organization's Third Internationei Sanitary
 
Conference (1907) to the preent, peaking in the global malaria
 
eradication effort of t . le 1950's and 1960's, but contin
uing in the form of support to malaria control programs in the 
1970's and 1980's. 

The levels of investment during the eradication period-
by AID, by WHO, by other donors and by the host countries -
were recognized by all as bearable only under the assumption

that they could be cut radically after the disease had been 
eliminated from a country and the only remaining function was 
vigilance to prevent reintroduction. As it became apparent
 
that eradication was unachievable in the foreseeable future for
 
many countries, it also became apparent that the costs of
 
large, independent malaria organizations could no longer be 
tol erated.
 

Malaria control, anticipating the continued presence of at 
least a low level of malaria, would of course have recurring 
costs -- to be borne, it was expected, from the augmented
national revenues which would follow the economic development

made possible by control over the leading cause of morbidity
a-,i mortality, malaria. Four principal factors combined to 
thwart such expectations.
 

0 	 Overconfidence as a byproduct of dramatic initial suc
cess. Malaria resources (personnel, funding, materiel)
 
were diverted to other programs inmany countries, thereby

allowing malaria to recrudesce.,
 

o 	 The development of insecticide resistance in vector mos
quitoes, rendering them no longer susceptible to safe,
 
cheap DDT, and often requiring the development and use of
 
more highly toxic, more expensive and shorter-lived chemi
cals for use as residual sprays.
 

o 	 The emergence of malaria parasites capable of surviving

the 	 once universally effective therapeuv.-.. drug, chloro
quine, requiring the development and use of new, more
 
*xpensive chemotherapeutic and chemoprophylactic drugs.
 

o 	 The almost vertical rise in the costs of all petroleum
based chemicals, of fuels, of supplies and equipment,

following OPEC's assault un the world's energy price 
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structure, from which the developing countries have
 
particul arly suffered. 

Other factors also contributed to the inability of malaria 
control programs to attain -- and maintain -- their long-term goals; 
and in conjunction, these factors now make it difficult if not 

counimpossible for any but the most successful of 	the developing 
tries to be able to afford from their own resources the continuing 
costs of integrated malaria control -- the kind of effort which had 
succeeded malaria eradication in many countries, %nd which involved 
vector control, chemotherapy and, as appropriate, chemoprophy
laxis. Recommended by the Asia Bureau Malaria Strategy Study in 
1977, integrated malaria control remains the most effective tech
nique for reducing and maintaining-at a low level the actual inci
dence of malaria, and is still recommended for those countries where 
health resources are adequate to support its commodity costs, tech

for trained
nical and administrative demands, and requirements 

staffing. The Asia Bureau's policy emphasizes that malaria control 
is a part of national health planning, not an independent program; 
that PHC has a key role to play in program implementation; but that 
the presence of a malaria-trained core group within the Ministry of 
Health is of crucial importance to the planning, management, train
ing, support, backstop and evaluation functions. While concurring
 
on the need for malaria expertise in the Ministry of Health, the 
Africa Bureau has moved even further toward the integration and the 
incorporation of malaria control into PHC. The Bureau's instruc
tions to its field missions indicate the degree to which a malaria 

a
control program can be implemented within 	the framework of 

national PHC system, and the costs in money 	 and trained manpower 

control. The Africainherent in ea-h of several levels of malaria 
Bureau in essence defines the desirable program as the affordable 
program -.- which, for most African situations, limits anti-malaria 
activity to control over malaria-caused mortality through chemo
therapy. Limited vector control is recognized as a suitable and, in
 
fact, a highly desirable malaria intervention, primarily in urban 
areas, but the limitations of health budgets in most countries make
 
vector control activities on any major scale unaffordable. 

The Africa Bureau's strategy, not of preventing but of' curing 
malaria attacks as they occur by providing chemotherapy to the 
greatest number of malaria victims who can be reached through the 
PHC program, represents the ultimate in low-cost malaria "control", 
given the present state of the art. Its costs are further lowered 
by its reliance on a single clinical diagnostic indicator -- fever 
-- as evidence of acute malari! , thereby avoiding both the time loss
 
and the costs involved in slide preparation and laboratory examina
tion, the normal diagnostic evidence of malaria. Finally, treatment 
is defined as the administration of a single dose of chloroquilne in 
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an amount adequate to clear the vatient's blood of parasites -- for
 
a fee, or a "user charge", to t~ patient, wherever possible.
 

This bare-bones approach to malaria control is feasible 
in
 
Africa where the overwhelming percentage of malaria cases is caused
 
by a single parazite, ?lasmodium falciparum. Plasmodium falciparum
in Africa is generally still susceptible to chioroquine treatment 
(although resistance has now been confirmed in some areas of East

Africa). 
 The patient's blood can be cleared of Plasmodium falcipa
ruir, intection by the administration of a single adequate dose of
 

ITh-oroquine or other chemotherapeutic drug.
 
In other areas of the world, where malaria may be caused by any


one of a number of Plasmodia, (e.g., Plasmodium vivax, the common
malaria parasite of South Asia) which are not susceptible to single
dose treatment, the Africa strategy will prove to be less readily
applicable, and possibly inapplicable. Not only may the disease be

expected to recur after single-dose treatment; in some areas, the
parasite has shown itself to be resistant to drug after therapeutic
drug. In such areas, vector control will probably remain the prin
cipal mode of malaria control -- hopefully augmented by new anti
malarial tools. The ideal 
such tool would be an affordable malaria
vaccine which isboth polyvalent and capable of providing protection
for a year or more. Promising as are the developments in AID-sup
ported .aldria immunology research, several years of continuedresearch and development will be required to satisfy Food and Drug

Administration (FDA) requirements.
 

In short, there is no present successor to the formula approach
of the malaria eradication period: a single short-run program
believed to be applicable to any country (excepting, of course,
tropical Africa). 
 Rather, malaria programs must be tailored to the

epidemiological situations which they are designed to combat. 
It is
ironic that tropical Africa may remain the exception to the general

rule; there appears to be an inexpensive, affordable if Spartan
 
program which is generally applicable throughout the area, and which
has the capacity to save lives and shorten the duration of malaria
caused morbidity, even though it may not reduce malaria incidence.
 

B. AID's Appropriate Role
 

As AID has recognized, there is a marked correlation between
 
improved health and economic development. At one time, the
 
argument was advanced that improved health would and indeed
 
should follow economic development. This thesis ignores three

critical factors: the degree to which a healthy populace can
accelerate economic development; the degree to which some kinds

of epidemic disease can not merely inhibit development, but in

fact thwart it entirely; and, not least important, the human
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Itarian considerations which attach a value to the protection
 
of both life and quality of life. Infact, AID's Health Assis
tance Policy Paper points out that the development success 
stories of the past twenty years have taken place incountries 
which made a systematic investment in the health of their 
people. 

It is an entiv-.ly tenable thesis that AID support of 
health programs -- malaria control included -- should be 
restricted to those countries which are making or are prepared
 
to make such a systematic investment inhealth.
 

C. Malaria Control's Relationship to AID Priorities
 

In those countries where malaria and/or other vector-borne 
diseases constitute a serious health problem, control of these 
diseases represents an integral part of AID assistance to 
improvement of health care. Control programs relate directly 
to each of AID's major development priorities: technology
 
developnrant, adaptation and transfer; institutional develop
ment; influence on host country policy reform; and, in many
 

A strong case
instances, increased use of the private sector. 

may be made that malaria control isthe ideal program to attain
 
AID objectives inmany of the developing countires.
 

Conclusions and Recommendations
 

1. Country Commitment.
 

AID's policy in responding to requests for assistance in deal
ing with the the problems of malaria should be firm with 
respect to a requirement that the requesting country must 

control of itsrecognize and commit itself to the long-term 
malaria problem. 

Without such a commitment, no amount of external support 
and no plan of operation, however well conceived, can assure
 
long-term success incontrolling malaria.
 

2. Tactical Flexibility.
 

AID's oliy should be flexible with respect to the requesting 
county's tactical approach to malaria control and the degree 
of control to be attained and maintained. 

A plan for malaria control must, however, be appraised on 
the basis of its technical feasibility and the country's admin
istrative capacity and long-term financial responsibility.
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This appraisal must provide a reasonable anticipation that the

assistance requested will to
lead a supportable and selfsustained malaria control activity -- whatever its scope -which can be expected 
to continue beyond the termination of
 
external assistance.
 

3. Priority.
 

Malaria's negative impact on 
economic and social development,

its'effect in shortening life expectancy, Its toll in morbidity

and the concentration of its effects on children and pregnant

women give the disease a priority so high thatall' roe

supported requ'sts should be given immediate consideration.
 

4. Use of PHC system.
 

Economy of execution demands that all malaria programs make the

maximum use of existing (and potential) PHC systems', consistent

With the capacity of such systems to carry out their assigned

roles. However the presence or absence of a PHC system should
 not determine whether or not support should be given to 
an
 
anti-malaria program.
 

In some countries the PHC system, supported by a mandatory

core of malaria expertise within the Ministry of Health, may be
 
the only vehicle for malaria control.
 

5. Research.
 

AID's 
malaria policy should take cognizance of the need for
 
increased research and field testning
 

Support of necessary research would include but would 
not be
limited to continuation 
(through to the conclusion of field

testing) of AID's long-standing support for basic 
research

leading to 
a malaria vaccine (or vaccines). Other forms of
research are also needed: 
 applied research and operational

research to determine the effectivness of innovative as well 
as
conventional control measures and combinations of measures.
 

Section IV, below, describes and defines the criteriawhich determine whether particular requests warrant approval
under the foregoing policy. See, also, Section VI, 
which
defines more specifically AID's existing policy on multi-donor
 
assi stance.
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IV.Criteria for AID Assistance
 

A. 	 Existing AID Criteria
 

Since 1973 AID's announced policy with respect to malaria has
 

been that to receive AID support, a country anti-malaria program
 

must meet four criteria. Assistance may be considered when:
 

1. 	The country demonstrates its own interest ard concern for 

malaria through the provision of an adequate budget and staff 

to carry out the program; 

2. 	There is a critical need to protect a substantial U.S. invest

ment in terms of gains already made or a need to prevent 
malaria from becoming a deterrent to other country development 
.programs; 

3. 	 The country provides a malaria plan which is technically, ad
ministratively, and financially sound and is based on an AID 
review of the recommendations of a joint WHO/Host country 
evaluation team;
 

4. 	Available resources within the country have been mobilized and
 

available external sources of assistance have been explored.
 

B. 	GAO Criticism
 

GAO's report to the AID Administrator is critical of only one 
of these criteria -- the second -- and its criticism is that 

AID has failed to follow its own self-imposed strictures. A 
as stated do not adesecond criticism is that the criteria 


quately identify those programs which merit U.S. assistance.
 
observes that AID needs the flexibility to meet
Finally, GAO 


humanitarian needs on a case-by-case basis.
 

In point of fact, criterion No. 2, which drew GAO's un

favorable attention, is a ptrticularly useful device for
 

signalling countries where AID should be particularly alert to 
the need for an appropriate malaria program. The criterion 
should not, however, be understood as a necessary precondition
 
for program consideration; as GAO notes, AID needs the flexi

bility to meet humanitarian needs on a case-by-case basis.
 

GAO 	is quite correct, however, in observing that the
 
existing criteria are silent with respect to guidance to AID 

reviewers to approve malaria program proposals only in light of 
their capacity to overcome identified constraints to program 

and that failure to take such constraints into consuccess --
Recognition of
sideration could preclude sustained progress. 
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such constraints isexplicit in the advice of the expert groups
to both the Asia and Africa Bureaus; both of these groups have
identified lists of 
constraints like that 
in CAO's report,
although substantially 
more detailed. In particular, the
Africa Bureau's Malaria Manual identifies nine such constraints
 or groups of constraints. 
Their application is world-wide; and
the AID 
 alaria Strategy Workshop herebj incorporates them by
referencez
 

Such constraints 
will vary from country to country; no
single standard will apply to all. 
 The Workshop Group did not
attempt 
to provide a new checklist of possible constraints; it
did recognize, however, that insistence on a "technically feasWe" plan would not preclude program failure as a result of
factors which the plan could not itself overcome -- as, forexample wide-spread insurgency. 
 However recognition of such
constraints is indeed 
a function of examination for administrative feasibility and for evaluating the degree to which plan

targets may be attained.
 

Thus, while the Workshop Group believes that the 1973
approval criteria have in the main served AID well, 
and have
(through constructive interpretation) permitted the discharge
of AID's responsibility 
for meeting humanitarian needs, the
Workshop Group concludes that AID would be better served by 
a
single set of approval criteria than by 
the present somewhat

conflicting regional patterns and an admittedly obsolete over
all Agency policy in respect of"-malaria assistance.
 

The Workshop Gr up also concludes that one focus of the
GAO report is itself in need of critical attention. The GAO
report concludes -- or rather, is keyed to its assumption -that all malaria programs should be designed to achieve longterm reduction of malaria. 
 While this 
is a consummation
devoutly to be wished, itmust be recognized that the long-term

costs of a program which will reduce malaria are beyond the
present and at least in the short-term, projected capacity of many countries to support beyond the period of external assistance. 
 It is indeed possible, however, to project the capacity
Of may such countries to support indefinitely the costs of a
program designed to reduce malaria-caused mortality, through
the administration, to clinically-diagnosed malaria victims, of
an effective antimalarial drug at an approprice dosage. 
 Such
an effort, which meets the criteria established by WHO for the
 

1Manual on Malaria Control in Primary Health 
Care in Africa,
 
December, 1982. These constraints are reproduced in Annex 4.
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simplest form of malaria control, Tactical Variant 1, would 
have little or no impact on the reservoir of parasitic
 
infection within the populace (malaria prevalence) or the 
annual number of cases of acute malaria (malaria incidence).
 
It would, however, save many lives, particularly among pregnant
 
women and young children; it would abbreviate the periods of 
malaria-caused morbidity, especially critical in the economi
cally important adult population. Especially in countries 
where the malaria parasite remains susceptible to single-dose 
treatment of inexpensive chloroquine, it appears that a 
sustained and sustainable reduction in the mortality and 
abbreviation of morbidity caused by malaria constitute entirely 
acceptable goal s. 

C. Proosed AID Criteria of Approval 

The Workshop's recomendations to AID concerning AID policy in
 
dealing with the problems of malaria are set forth in Section 
IV,above. To implement this policy, there is need for speci
fic criteria for evaluating requests for AID assistance.
 

Conclusions and Recommendations
 

The AID Malaria Strategy Workshop concludes that AID support of a 
country request for assistance to a malaria control effort is warranted 
when the country makes a long-term national commitment to a goal-orient
ed, well-planned, organiational ly sound, technically and administra
tively feasible and costed plan of malaria control. This plan should 
take full i-count of the country's physical and human resources down to 
the community level, take into account any recognized constraints to 
program success and include proposals for overcoming or iccommodating to
 
such constraints.
 

The prerequisites for assistance include:
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1. Request
 

A request from the host government for assistance in

plannl-hgTipementing or evaluating malaria control
 
efforts, whatever the level of control sought, must be
 
supported y-evidence of national Will 
to carry out the
proposed program and of the prirty 
 to e pro
blem of malaria.
 

2. 	Plan
 

The request should be keyed to a plan describing the
malaria problem, the proposed course of action and the
 
anticipated results. The plan should provide:
 

a. 	The area in which the program will be conducted,
 
population affected, and specific population groups

and age groups" targeted for attention.
 

b. 	A baseline of epidemiological data which describes
 
the existing problem in ouanttative terms, to enable
 
s-ubsequent evaluation of accomplishment under the
 
program.
 

c. A description of plans for supervising, monitoring,

evaluating_ and 	 essential
providin 9 specialized
 
support to worersat the periphery
 

d. A life-of-project projection of requirements in 
terms
 
of manpower,money (local currency and foreign ex
change) and equipment or supplies, defining in terms
 
of quantity and quality the resources to be provided

by the host government and those expected from'exter
nWl sources (AID,-WHO 
or other a Rgenis).
 

e. Logistic and transportation requirements of the pro-

Trt. This element of the plan shoul' include a
 
description of equipment needed, plusmethods of 
-ro
curement, warehousing, distribution, stock control,
 
reorder levels, etc., and as appropriate, provision

for e-qipment and vehicle maintenance.
 

f. 	Training requirements and a plan defining who
 
requires training,' where, when, and by whom.
 

g. 	The relationship of the malaria control project to
 
other activities of theMinistry of Public Health
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h. 	 Methods of assuring coordination with and the full 
support of other elements in the Ministry of Health; 
with other health agencies in the country; and with 
other ministries or agencies (including those in the 
5-fivate sector) concerned with activities affecting 
malaria in the country. 

I. 	The social and economic impact of the proposed
 
program.
 

J. 	 How the project will be continued beyond the period 
of external assistance.
 

3. 	Review
 

The request for assistance may be app roved onl on the 
basis of an AID revew' which is speciallydes gned not 
only to dentlF the program's technical, administrative 
and economic feasibility but also Its affordabl beyond
 
the point of external support. The review should also 
examine the extent to which the long-term goals of the 
plan take into account the Known constraints to-the
 
attainment of such goals.
 

4. 	Assistance in Plan Preparation
 

The 	 preparation of a malaria control plan may be beyond 
the immediate capacity of a number of countries. Assis
tance In plan preparation, includingfeasibilty. studies 
as embodied in small-scale projects to test the applica
bility of intervention techn ques, or assistance intrain
ing, warrants support by both international and bilateral
 
sources of external assistance.
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V. Role of PHC and Community Participation in Malaria Control
 

A. Alma-Ata Declaration
 

In 1976, the countries of the world declared in the 30th World
Health Assembly that the world's social goal should be "theattainment by all citizens of the world by the year 2000 of alevel of health that will permit them to lead a socially andeconomically productive life." 
 In 1978, a joint WHO/UNICEF

sponsored world conference held in Alma-Ata, endorsed the view
that the pr-,vision of primary health care (PHC) to the mass of
the world's people should be seen as the highest international

priority in the health sector and agreed that the PHC approachis the key to attaining the goal of health for all. 

The Alma-Ata Declaration further recognized that majorprinciples need to be followed in order to succeed in providing

these basic services. Those principles are:
 

- Essential health care should be made available to all 
people.
 

- Communities have a critical role to play in improvingtheir own health, and they should be actively involved inthe design, implementation and finance of health programs.
 

- Coordination with other sectors is critical, because many
improvements in health depend on economic and social

devel opments. 

- A minimum range of basic health services should be made
available at the community levels, with emphasis on preventive care. The national health system should be
designed or reoriented to support primary health care, by

providing both adequate supportive services and access to
 
more complex care when needed.
 

Countries implementing the primary health care approach are
recognizing the 
need to expand and strengthen the communitybased health infrastructure and to tiiprove planning, management
practices, logistic support, training of personnel supervision

and referral systems. 
PHC programs have shown no uniformity in
the actual implementation of the PHC 
approach. There are
serious administrative deficiencies which need to be addressed
if the PHC approach is to be efficiently and effectively

impl emented.
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B. PHC: A Vehicle or THE Vehicle
 

The basic objective of AIO health programs is to help the 
developing countries to achieve self-sufficiency in providing 
popular access to cost-effective curative and preventive health
 
services; to lower rates of mortality and morbidity, especially
 
among the vulnerable population groups, particularly children, 
women in the reproductive age, and other priority groups.
 

In planning the national use of available and usually 
limited financial and manpower resources, identification of
 
those health problems whic& are responsible for most of the 
mortality and morbidity of the population is imperative. Among
 
endemic diseases which adversely affect the majority of third
 
world countries in the tropics, malaria is paramount.
 

Even in the absence of major epidemics, malaria is an 
insidious, ever-present infection which in Africa alone 
annually contributes to the death of at least 1 million infants 
and young children. Malaria interferes with education and
 
training, and saps the energy and strength of the community 
attempting to free itself from the vicious circle of disease,
 
disability, and poverty. In such countries, a focus on primary
 
health care without a simultaneous effort to reduce malaria is
 
irrational.
 

Primary Health Care is, in fact, considered an important 
vehicle for implementation of malaria control activities and in
 
countries where malaria is endemic, malaria control should 
become an essential component of PHC. Ifthe implementation of
 
PHC matched the idealized concept, an AID policy limited to 
providing support to develop and strengthen country-wide PHC 
systems might in time be sufficient to assist materially in 
achieving malaria control.
 

AID has invested heavily (up to 50% of its total health 
budget in 1982) in supportiag the development of PHC, recog
nizing the extent to which a well-executed PHC program can 
improve health delivery services, especially to the rural 
poor. The Agency has also recognized that PHC means different 
things In different countries; that it must be judged by its 
performance rather than its mystique; and that its goals are 
sometimes ov'r-optiistic. Many countries have failed to take
 
advantage of existing systems of health service delivery, pri
vate and public. PHC has sometimes been treated as a separate,
 
competing, overlapping health system.
 

Where an in-place PHC system exists, it should provide 
such delivery services as the administration of chemothera
peutic treatment of malaria, health education, and guidance and 
encouragement to communities as to limited vector control 
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activities which they can perform. Itis less likely that PHC
 
can successfully discharge all of the complex functions ofintegrated malaria control, particularly in those countries 
where such programs are already in place.
 

From a strategic standpoint,. and depending on the extent
 
and severity of the malaria problem and the extent and capacity

of the PHC system, it is appropriate for AID to support malaria
 
control selectively within the primary health care 
program as
well as to support malaria control per se in selected areas of 
a country when justified by malaria's potential for frustrating
developmental activities or by catastrophic malaria incidence. 

In implementation of malaria control activities within
PHC, careful consideration must be given to the types of

activities which can be cost-effectively incorporated. Where

the PHC system is weak, further overburdening of primary health
 
care workers with additional malaria control tasks without

training, adequate logistics and supervisory support can be
expected to lead not only to further weakening of PHC services,
but also to ineffective malaria control activities. AID sup
port to malaria control within the primary health care program
should therefore also include strengthening the key elements:

training, logistics and support from a competent, malaria
trained core group.
 

PHC adds to the number of' approaches to be used for
 
malaria control activities. The simplest and cheapest program

is the reduction of malaria-related deaths through timely

chemotherapy. This form of malaria control 
is identified as

Tactical Variant 1 in the Seventeenth Report of the WHO Expert

Committee on Malaria; it is the approach to malaria control in

tropical Africa, recently adopted by AID's Bureau for Africa.
Such a program has little effect in reducing malaria incidence
 
or prevalence but it can save many lives. 
 Moreover, while
 
there are recurrent costs, they are small. The technical

demands of this variant on the PHC staff-are relatively low; it
 
presents no time constraints other than prompt treatment. 
 In
 
most cases, it should be possible to pass on at least a portion

of the drug costs of chemotherapy to the affected individual.
 

Malaria's challenge includes 
its high prevalence and

incidence, relatively high levels of disability, and (especial
ly in the case of falciparum malaria) high rates of mortal
ity. A vigorous application of Tactical Variant 1 is possible
within PHC because of malaria's rapid response to chemotherapy,
the stability of anti-malaria drugs over time, the lack of need

for a 
cold chain, the relatively low cost of chemotherapy, and
 
the low risks of side effects from treatment with chloroquine,

to which malaria parasites in many areas remain susceptible.

The utilization of PHC to implement Tactical Variant 1 is par
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ticularly appealing in countries with minimal technical exper
tise. This could serve as a preparation for an expansion of 
the PHC system and for the more sophisticated subsequent con
trol efforts which can reduce malaria incidence to what the 
country may consider tolerable levels -- when such efforts 
become technically feasible and affordable. It is in such 
cases that PHC as a vehicle for anti-malaria efforts has its 
greatest potential. While PHC will also have a role to play in 
source reduction and other vector control programs, that role 
is quite probably of a limited nature, e.g., education.
 

One aspect of malaria control through PHC which has been
 
particularly appealing to budget-restricted Health Ministries 
is the apparent potential savings inherent in a program which 
relies heavily on voluntary help, relatively low levels of 
required training, and an approach to logistics which may 
depend on other, existing systems for deliveries of supplies
 
and equipment.
 

It should be clearly understood that the peripheral health
 
system is not free-standing. It requires adequate supervision
 
and logistic support. The "savings" which are expected to flow
 
from a malaria control program executed by the PHC system are
 
easily overestimated, and may prove to be illusory. While ex
perience will vary from country to country, there appears to be
 
a considerable degree of correlation between the number of vol
untary workers in PHC system and the additional number of full
time employees required to instruct, supervise, backstop and 
provide logistic support to the volunteers. Community partici
pation in malaria control (and other local-level health pro
grams) will not automatically lead to a reduction in the need 
for technical personnel or even in financing; the immediate 
result may be an actual increase in the required Ministry of 
Health investment in personnel, time and money. The ultimate
 
target, of course, is better delivery of health services.
 
There are, however, cost considerations, which must be anti
cipated by health and malaria program planners and provided
 
for.
 

The AID strategy of supporting malaria control within a 
PHC context should not be interpreted as a constraint to 
support of malaria control by other means. The AID strategy 
clearly must encompass support of aipropriate basic and applied 
research. Additionally, malaria control can and should be 
pursued in development projects and programs outside the health 
sector. For example, a development program in a malarious area 
might appropriately undertake malaria control activities 
carried out by rural development, irrigation, hydroelectric or 
agricultural technicians, with the advice and support of the 
same core group whose presence is inherently essential to 
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successful malaria control within PHC. To insure the effec
tiveness of AID's support for selected anti-malarial activities

within its health sector assistance or through PHC delivery

mechanisms, the existence within the 
-st country of a strong

centrai core 
of experienced technicians capable of planning,

design, accurate diagnosis, management and evaluation of
 
appropriate interventions is essential.
 

C. Community Participation
 

The importance of community 
involvement and participation has

been recognized widely, not only by proponents of PHC, but by
the entire social and economic deveiopment community. The
 
mechanisms through which this participation can best be elicit
ed must quite litrally be developed on a case by case basis,

with the cooperating country clearly taking the lead. 
 While
 
AID cannot profitably try to assume resonsibility for develop
ing community participation, a strategy of supporting efforts
 
to stimulate the AID-assisted country to take the leadership In

developing community participation is appropriate, as is the

full support of country initiatives in developing and encour
aging community participation. In planning malaria control
 
operations, 
it is important to include studies of cormunities'

local physical environment; socioeconomic and cultural pat
terns; knowledge and attitudinal factors which can influence 
program effectiveness; available resources which can be used to 
provid 
 logistic support; and the prospects for continuity of
operations. Appropriate educational approaches should be
 
developed which can emphasize preventive and protective actions
 
that individuals and communities can take for malaria control,

such as reduction of sources for vector breeding, physical
personal protection techniques (screens, bed nets, repellents),

effective ase of drugs 
and early notification to and contact
 
with primary health workers and malaria workers for treatment.
 

AID support for national training of primary health caro

and malaria workers in concepts and methods for developing and
 
implementing these educational apprnaches is appropriate; suit
able educational training materials will need to be develop
ed. The implementation of the training and information activi
ties related to community participation must be an integral
component of general training strategy developed within the 
overall malaria control strategy. 
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Conclusions and Recommendations
 

1. Use of Most Effective Vehicle.
 

support to develop and strengthen
While non-specific AID 

PHC systems might, in time, be sufficient tocountry-wide 

assist in achieving malaria control, in endemic areas where 
malaria is a major threat to economic development or quality of
 

shoul provide selective support of malaria control
life, AID 
using the most satisfactory available vehicle. In many coun
tries, this will be the PC system. 

2. Time Constraints.
 

While all PHC systems require training, supervision, logistic 
the need for quick responsesupport and a referral system, 

artlcu-InherenTlin succe'ssfut treatment of acute malari'a (in 
lar, the need for ready availablity of moera y and 

ability at of the system's periphery to determ-npeand admins

ter an adequate dose of a curative drug) warrants AIDTs 
the-se factors in evaluating malariaparticular attention to 


control proposals within PHC systems.
 

3. An AID strategy of assisting malaria control through PHC should 
be complemented by:
 

a. Professional Core uroup..
 

Support as needed to the development, through in-country 
a strong central core of
training or training abroad, of 


experienced national malaria professionals, capabl-e of 

pliannini,-designing, management and evaluation of appro

pri ate interventions.
 

b. Diagnostic Tool Research.
 

Support of research to develop the simplified yet accurate
 
and accurate
diagnostic tools essential to enable quick 


diagnrisis 'of malaria by individuals who possess very low 
levels of technical- training. 

c. Community Participation 

Support of operational research into techniques for
 

el-iciting increased community participation in malaria 
control. 

d. Complementary Projects.
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Support of malaria control in development projects and 
programs ou'side the health sector, especially those which
 
could be alvirsely affected by malaria (e.g., education,
setllement and rural development) or those which could 
themselves contribute 
 to the malaria problem (e.g.,
irrigation,'hi'hwa construction, land reclamations). 

4. Cbnversion from Vertical Systems. 

Types of malaria control activities proposed for transfer from a vertically administered system to -HCthe -ystem shoulr be 
.very carefully selected in the light of the geograe7hcal
coverage of the PG' system, the adeqacy of the preparation of
the PRG staff to assume the new burden, and the potential
;eakening of an existing ma aria program. 
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VI. Multidonor Assistance
 

Multidonor assistance refers to cooperative effort on the part of 
donors of assistance to support specific activities in developing
 
countries, through normal government-to-government or institution
to-government agreements. The precise transfer mechanism will
 
depend on the nature of the project agreement(s), which may involve
 
separate bilateral agreements or varying degrees of joint funding
 
(such as co-financing, parallel financing or the establishment of
 
special funds) and the provision of commodities and services.
 

A. New Donors To Development Progran..;
 

While the growth of national economic and social development
 
planning over the past three decades has often affected malaria
 
program financing adversely by increasing the competition for 
development funding both at the national and international 
level, the U.S. no longer overshadows the support efforts of 
other developed countries to the degree it did in the 1950's 
and 1960's. There are today, in addition to the U.S., at least
 
15 national and international sources of technical and finan
cial cooperation1 ,many of which have displayed active interest
 
in the health sector if not in malaria control as such.
 

The annual levels of concessional aid to developing coun
tries reached $35 billion in 1981, with an estimated 10 per 
cent flowing into health programs ($3 billion). By way of 
comparison, the average annual cost to the United States of 
U.S. assistance to malaria programs over te period 1950-1981 
was $32 million. Studies of the experience of present and
 
potential donors suggest that most national ministries of
 
health have not yet begun systematically to explore potential 
financial cooperation for health, let alone for malaria. 

The international economic crisis of the past decade has 
contributed to the increase in commodity import prices (drugs 
and insecticides). This has seriously affected some countries 
which have been highly dependent on external aid, e.g. Haiti 
and Nepal. However, the relative costs of malaria programs, 

1A 1980 review of international donor funding, by L.M. Howard, 

indicated participation by the following external sources 1976-1978:
 
Australia, Belgium, Denmark, France, Germany, Fed. Rep., Japan, Nether
lands, Norway, Sweden, Switzerland, United Kingdom, United States.
 
Multi-lateral and other international institutions have included WHO, 
UNICEF, the World Bank and the Asian Development Bank.
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for both affected countries themselves and for external agencies, have been relatively small in comparison with measures of
national wealth. 
For example, public and private sector health
costs combined infrequently exceed 3 per cent of Gross Domestic
Product in developing countries. 
 National public sector budgets are characteristically 
 small. Public 
 sector health
budgets rarely exceed 

get. 

5 per cent of the national public bua-
Malaria programming from a country's own 
resources --
dependent of external inassistance -- in recent yearshas 
 not
frequently exceeded 5 per cent of the health budget.
 
Prior to the intensive programming, since the late 1960's,
of water, sanitation, family planning and medical 
care services, 
malaria programz were frequently the expensive
most
national health efforts in publicthe sector. Today, malariaprograms, even programs of

might 
a dimension and composition whichoffer the chance of a major reduction in malaria incidence, would require a lower pro ortion of available resources,both internal and external, than programs 
of twenty years
ago. In comparison with total national 
resources of developing
countries as 
measured by their Gross 
Domestic Product 
(more
than $400 billion for the 68 
poorest countries) and by the
annual magnitude 
of external concessional 
flows for health
(more than $3 billion), malaria 
programming might 
appear to
present a somewhat less formidable financial challenge than is


generally assumed.
 
This somewhat t-timistic projection 
 gives inadequate
attention to the 
Fact that 
average financial capacity is of
little help to the sub-average countries. 
 Additionally, there
is a heavy competition 
for both national and external funding. The Minister of Health 
who recognizes the danger
resurgent malaria faces of
 a greater need to demonstrate 
to his
superiors an economic 
justification for adequate malaria
an
budget than that faced by his predecessor of the 1950's, when
eradication 
was a holy crusade. To 
pose the problem in its
bluntest terms, the first and most 
serious problem of the
concerned Minster of Health 
may be to couch his proposal in
national development terms 
 understandable 
 to the Finance
Ministry, the 
Development Planning Commission, 
or a similar
authority which has the power to allocate funds.
 
Assuming careful 
attention 
to the most efficient use of
national 
and external 
support for malaria, the magnitude of
costs per se is not likely to pose the most serious obstacle to
sustained support if there is well-documented, credible justification in national deyelopment terms.
 
Although policy statements of external 
financial organizations and agencies 
are not usually oriented to malaria, health
sector proposals, including malaria, are generally acceptable,
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provided that such inclusion represents an official government
 
request which is channelled through the appropriate national
 
planning nr financial authority. The potential number of 
external sources is larger than the current participating
 
number.
 

B. Current AID Policies On Multidonor Funding
 

Development policy, based on Congressional legislation, is 
explicit In its encouragement of international financial colla
boration inmultisource funding. 

The 1982 AID Health Assistance Policy Paper underscores
 
the importance of donor coordination, and draws attention to
 
the responsibility of WHO for attracting and coordinating
 
international funding.
 

At the country level and in limited regional or interre
gional programs of health, AID has participated in multidonor 
efforts. However, there does not yet exist a systematic co
operative effort among AID and other principal donors in sup
port of malaria (or for health in general) on a global scale. 
To give effect to AID's concept of serving as a donor-of-last
resort, an active system of joint consultation with other 
donors may be essential in the health sector. 

Since total AID health programming represents only 10-15 
percent of total world-wide concessional aid for health, more 
systematic collaboration with other sources of assistance 
becomes increasingly important. 

C. Assessment of Vinancial Requirements
 

With respect to international multi-source financial coopera
tion, AID's strategy should take into consideration the need 
for a joint assessment of financial requirempnts at the country
level by the host government, AID, WHO and other cooperating 
agencies. Such an assessment should take into account all of
 
the factors set forth in Section V, above; in particular:
 

Epide,iologycal status
 

Program status (administration, proposed and ongoing
 
strategy, assessment of progress, costs, national and
 
external financing)
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National commitment 
-- at Ministry of Health level 
-- at Development Planning Commission level 
-- legislation 

Nature of program justification in development terms
 

Status of requests for external cooperation
 

Potential alternative sources of financial/ technical
 
cooperation for malaria
 

In view of the spectrum of potential external financial
 
sources, specific assessment should be made of efforts by host
 
governments to formulate proposals for external assistance and
 
of the response to such requests. From an administrative point

of view, proposal preparation and clearance at the national
 
level may pose greater potential constraints than the actual
 
availability of external concessional financing.
 

At the Ministry of Health level, governments may not be
fully aware of the sizeable number of donors with policies
favorable to health programming. Lack of information on 
sources of potential financing and difficulties in project
preparation are constraints to mobilization of external 
financial assistance. 

D. 	Financial Resource Mobilization
 

External sources confirm that the number of officially pre
sented health proposals is small in comparison with the
 
dominant flow of well-prepared projects presented on behalf of
 
the agriculture, industry, transportation, and energy sectors.
 

The practical process of financial resource mobilization
 
involves the following procedures:
 

1. 	Identification and documentation of potential external
 
concessional sources, with attention to their 
policy,
 
program, funding, organization, and process procedures.
 

2. 	Identification and development of national malaria
 
projects in a systematic way which specifies objectives,

requirements, schedules, alternative sources of financing,
 

9
and external financial and technical requirements. ro
ject justification, for approval at the national plaining

authority level, needs to be stated in terms which relate
 
credibly to national economic and social development ob
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jectives, to technical and administrative feasibilities,
 

and to capacity to evaluate results.
 

3. 	Analysis of total requirements against potential sources.
 

4. 	Presentation of proposals by requesting governments to
 
representatives of external financial organizations,
 
usually in the country of origin. Varieties of
 
channelling mechanisms exist.
 

5. 	Training of health sector personnel in international
 
resource procedures, an administrative/management art
 
which is often unfamiliar to technically oriented per
sonnel.
 

In summary, there appear to be 40 or more potential donors who
 
may take an interest in malaria programs. These sources have
 
not been canvassed systematically. The task of resource mobil
ization is sizeable arid unlikely to succeed as an incidental 
activity of existing personnel within the AID -- or, indeed, 
the WHO malaria program. AID strategy will require an active
 
policy to mobilize resources for malaria in collaboration with 
WHO and other external sources.
 

E. 	WHO Role In Financial Resource Mobilization
 

The 	World Health Assembly has repeatedly exhorted WHO to
 
mobilize financial support for anti-malaria activities and 
urged member states to coordinate their efforts with WHO. 
These actions reflect international consensus that WHO should 
actively promote the mobilization of support of anti-malaria 
activities. 

Other than the Geneva Health Resources Group for Primary 
Health Care, which is initiating exploratory activities in 
mobilization of international funding, it would appear that
 
there is as yet no systematic, organized focus for financial
 
resource mobilization for health on a global scale, let alone 
for malaria. Specialized WHO programs such as TDR do indeed 
convene their own international funding meetingE* however, and 
at the regional level, the Pan-American Health Organization and 
other WHO Regional offices have initiated the identification of 
principal sources of concessional funding for health (including 
malaria) and the provision of guidelines for resource mobiliza
tion in the Americas. 
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Conclusions and Recommendations
 

AID Health 
and Development policies already advocate the encouragement
of collaboration between AID and other financial 
sources. The following

added specificity is suggested:
 

1. 	Donor Collaboration and Coordination.
 

AID should continue Its 
 ongoing efforts in collaboratIng/coordinating with other donors of health assistance at the
 
country, regional and international level.s.
 

2. 	Professional Staff Coordination.
 

Regular contact for research and country program coordination

between AID professional staff and other financlal and techni
cal agencies should be maintained.
 

3. 	Acceleration of Multidonor Support.
 

For purposes of accelerating the rate of international
financial support for malaria, four levels of action are 
suggested:
 

a. 	 AID country health representatives should continue to encourage governments to identify needs for external
cooperation, to formulate these needs within project proposals which merit the approval Of the national planningauthority, and to seek multsource fundn-g for maliariaAID should support (through the use of short-term consul
tants) the efforts of WHO field representatives to help in
project formulation and justification. 

b. 	In view of regional differences in the approaches for control of the malaria problem, AID should maintain 
close
consultation with WHO 
Re ional Offices wth respect to
statusof programs, requ-l-ments, and projectformulation.
 

c. 
AID should continue to support WHO Headquarters in Geneva
inits perodic consultations among donor pfor exchange of views on malaria program status and ant c p-ed
requirements for external cooperation.
 
AID should also explore comparable mechanisms with 

ochermultilateral and bilateral fundinginstttons. 
d. 	 AID should cooperate with WHO and other international 

development cooperation organizations, at both centraland
regional levels, to Identify both 
potential donors and
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appropriate recipients, should provide such information to
 
countries seeking external assistance; and should cooper
ate, as appropriate, in the formulation of proposals for
 
multi-source external financial and technical support.,
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VII. Research and Training
 

A. Research
 

Paul F. Russell, the 
architect of AID's malaria eradication
 
program, stated in 1968 that "there does 
not appear to have
 
been a logical or practical ratio between the $500 million
 
spent trying to eradicate malaria and the $25 million spent to
 
find out how to do this most effectively and economically."
 

The strategies as well as the tactics of anti-malaria programs

have had to be changed to take advantage of technological

advance and changed again as the vectors of malaria and the
disease-causing parasites have demonstrated remarkable resis
tance against insecticides and drugs. Some vectors have
 
changed their resting and feeding habits, rendering previously

effective control methods obsolete. 
 (Or, quite possibly, the
 
vector strain which was susceptible to control has been replac
ed by another strain, less amenable to the control methods
 
employed). Control techniques which have been shown to be
 
effective 
in one country fail in another. Investments in

Research and Development play as great a role in malaria con
trol as they do in industrial development.
 

Some of the questions to malaria control remain unan
swered. Funds to find answers to such questions may spell the
 
difference between 
success and failure of control programs in
 
many countries.
 

Moreover, the lack of trained malariologists, eplidemiolo
gists, entomologists, parasitologists, sanitary engineers and 
other technicians is hampering the application of technologies
already shown to be effective. 

AID's major contribution to worldwide malaria control pro
grams may well be the long-lasting effects of funds invested in 
research. Although significant funding is required for pur
chase of commodities -- such as insecticides, laboratory sup
plies, anti-malarial drugs, insecticide application equipment,

and vehicles -- such expenditures appear to be disproportionate

to amounts spent upon research. The combined effect of AID
 
expenditures for research and training will be to reduce perma
nently the threat of malaria through the development of improv
ed control methodology, and to upgrade technical expertise
within each country assisted.
 

One of AID's areas of comparative advantage, among inter
national cooperation agencies, is its capability of supporting
research activities. Such activity should be further strength
ened to develop new tools for malaria control. Continued coor
dination with international research funding organizations, 
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such as WHO's Special Programme for Training and Research in
 
Tropical Diseases (TDR) as well as bilateral research organiza
tions will be necessary to prevent duplication and to
 
strengthen certain research activities as appropriate.
 

AID should continue its long-range efforts to develop 
malaria vaccines, but should also diversify its research activ
ities to include a comprehensive, expanded program in vector 
control methodology as well as parasite control, designed to 
solve serious gaps in the knowledge and the tools necessary to 
deal with problems already identified or yet to emerge.
 

1. Vaccine Development.
 

AID has shown commendable foresight, persistence and 
courage in supporting development of an anti-parasite 
vaccine -- a feat never before accomplished. Given the
remarkable progress of the last few years, there can be no 
question that continued support should be provided for 
vaccine research at a level which will ensure the 
completion of this extremely important project.
 

Yet even under the best of circumstances that
 
Workshop members can presently envision, a vaccine will
 
not provide the sole method of achieving malaria con
trol. Research over a broadened spectrum is required, 
including further development of integrated comprehensive 
malaria control methodology. 

2. Vector Control.
 

The greatest successes attained in ant'-malaria efforts to 
date have usually been achieved through measures taken to 
control the anopheline mosquitoes that are responsible for 
the spread of malaria. However, many unsolved vector con
trol problems still require intensive study, if these vec
tors of the disease are to be effectively controlled.
 
These problems include need for additional knowledge of
 
the biology of these insects, especially as pertains to
 
mosquito suppression.
 

The following are examples of vector-related research
 
which should be undertaken, and which would warrant AID
 
support:
 

a. Environmental control methodology
 

b. Development of new and/or improved insecticides
 

c. Improved methods of insecticide application
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d. Improved packaging of insecticides
 

e. Improved biological control methods
 

f. Increased knowledge of vector taxonomy, biology and 
ecology
 

g. Novel control methods
 

3. Epidemiologcal Studies.
 

AID should support research programs to develop improved

and simplified malaria diagnostic and survey methods 

particularly important in view of the role to be played by
relatively unskilled PHC workers in diagnosis, not merely
of the presence of acute malaria infection, but of theparticular 
 plasmodial parasite responsible, and the 
appropriate therapy.
 

4. Anti-Malaria Drugs.
 

In cooperation with other agencies and with private industry, AID should support the development of new antimalarial drugs, especially the clinical and field testing
of new compounds through to registration and approval for
 
human use.
 

5. Socio-economic Studies.
 

Interactions among human cultural and social practices and

malaria should be studied by qualified, health-oriented 
research workers.
 

6. Operational Research.
 

Support should be given to operational research at the
 program level, focusing on malaria epidemiology and
control issues. 
 A technical research component in any

approved program would (a)determine the optimal curative

drug dose regimen and the high-risk populations to be
 
targeted for drug therapy programs, (b) monitor drug
sensitivity in association with 
PHC activites, and (c)
determine the level of insecticide resistance of vector
species. It may also be possible to develop area- orculture-specific methods to increase community partici
pation in malaria control operations. 
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7. Development of Health Delivery Systems.
 

The integration of malaria control into PHC units requires
 
additional research.
 

B. Training
 

Training is the single most important requisite for the insti
tutional development which is essential to the generation or
 
improvement of national capabilities needed to plan and execute
 
malaria control programs. Training is equally essential to 
ensure the development, adaptation and transfer of the new
 
technologies of malaria control to which reference was made in
 
Section VII-A above.
 

AID should recognize the importance of training inmalaria
 
and other vector-borne diseases as an essential and cost-effec
tive activity to promote disease control. Past U.S. participa
tion, as exemplified by the joint AID-PAHO sponsorship of the
 
Jamaica Malaria Eradication Training Center (METC), provides a
 
good example of the "ripple effect" of such an effort. From 
1958 to 1967, twenty courses were presented with 337 persons 
receiving training. Subsequently, large numbers were also
 
trained during the 1964-1973 period at the METC/Manila. Many

of these individuals are now in key positions in malaria and 
other public health programs throughout the world.
 

U.S. training facilities presently available for malaria 
courses are scarce. However, the newly organized International
 
Center for Public Health Research of the University of South
 
Carolina now offers both short courses and degree courses (MPH)

in Comprehensive Vector Control with emphasis on malaria. MPH
 
programs at other Schools of Public Health (California, Har
vard, Hopkins, Tulane, etc.) also offer applicable courses, 
particularly in epidemiology and tiostatistics.
 

Conclusions and Recommendations: Research
 

The greatest success in anti-malaria programs have been achieved 
through anoiheline mosquito control to prevent spread of malaria. 
Research on these vectors of malaria must be intensified in order to
 
improve control methodology. Such research should include study of the
 
vectors themselves, improved insecticides and insecticidal application
 
equipment, biological control and integrated or comprehensive vector
 
management.
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1. Vaccine Research.
 

AID 	should continue to support malaria vaccine research at a level
 
which wlpemit completion ofthis important project.
 

2. Other Centrally Funded Research
 

Because of current operational difficulties, especially drug
resistancein malaria parasites and insecticide resistance in 
mosquito vectors, new research activites should be initiated in the 
following areas: 

a. 	 Simplified malaria Jiagnostic and survey methods 

b. 	 Identification, clinical evaluation and field testing of new
anti-malarial drugs, through to registration and approval for 
human use.
 

c. Identification and testing of new insecticide compounds and
 
biological agents, as alternatives for insecticides to which
 
resistance has developed or which may in situations be
some 

unsuitable because of vector behavior.
 

d. Development and testing of improved insecticide formulations.
 

e. Development of test methodology fcr use in specifications 
necessary to ensure delivery to the field of high quality
insecticides, application equipment and packaging.
 

f. 	Development of a variety of alternative, possibly novel,
 
malaria control measures.
 

g. 	Further investigation of epidemiological determinants of the 
malaria problem which affect human ecology and therefore the
severity of the malaria problem or the feasibility of its 
control.
 

3. Operational Research
 

As trained professionals emerge, AID should support operational
research at the program level, essen7' to ensure effective malar a 
control p ograms. Provision should be made in country programs for
 
an operational research component, to develop the area-tailored 
vector and parasite control programs upon which effective anti
malaria measures must be based. Such a technical research component

would determine the optimum curative drug, the proper dosage and the
 
high-risk populations. It would also monitor drug sensitivity in
 
association with PHC activities.
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4. Review of Proposed Research
 

AID should maintain an effective system of review for malaria 
research proposals, especially at the central and regional levels, 
to assure against duplication of effort. The review process should 
include a cross-check of planned research with WHO's TDR and with 
bilateral research organizaticns. Maintenance of close contact with
 
agricultural operational and research interests in insecticcOas may
 
avod later problems. 

5. Research Funding
 

The intrinsic nature of present malaria control programs is such 
.hat research in support of effective, operational programs is an
 
absolute necessity for long-term success. The investment in
 
control-related research should be commensurate with the investment 
in the total program.
 

Conclusions and Recommendations: Training
 

1. National and International Training 

A material expansion of AID sponsorship of training related to anti
malaria programs is essential. Such training should apply to all 
levels of malaria Rrogram ersonnel within host countries, Streng
thening of national train ng capaiity is a proper and indeed a 
priority matter for AID support.
 

It may also prove feasible for AID to support (as it is already 
doing in Asia) the development and functioning of collaborating 
institutions at the regional or inter-regional level to provide a 
better utilization of training resources.
 

2. Core Skills Training
 

Key national personnel, especially in scientific, operational, 
public health and administrative positions, Should be providewth 
the necessary skills required to carry out the functions oT -"r 
positions. Such training may b(: provided in their own countries, In 
the U.S. or In a third country, as Isdeemed appropriate. Degree
level training should be encou-ije' and funded inselected cases.
 

3. Training Materials 

AID should support the development and production of training 
materials at all levels. 
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4. Training for Research
 

A more specialized need is the strengthening of the capabilities of
 
research workers in the developing countries, ittechnoloy transfer
 
is to be most effective. Training of this nature should be coord
nated with WHO's Special Program.e for Training and Research in

lrop cal Diseases (TOR), but AID can and should play a role as well,

particularly in longer-term training of sucii personnel in U.S. edu
cational institutions.
 

5. Training for AID Personnel
 

See Section X below. 
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VIII. Epidemio'logic Assessment, Diagnosis, Malaria Drug Use
 

Malaria control in the 1980s must contend with hard realities and 
changing priorities. The monetary resources available for malaria 
programs are static or shrinking while the problems are expanding. 
Well-trained manpower is scarce, in the developing countries but
 
also in both bilateral and international assistance agencies.
 

In contrast to these obstacles, there are developments which
 
generate optimism for future malaria control efforts. Many coun
tries now consider malaria control as a health priority within the 
context of expanding health services, especially in the framework of
 
PHC. Additionally, while many new technical problems in malaria 
control have emerged in recent years (e.g. drug and insecticide
 
resistance), innovative approaches to malaria con-,rol are also being
 
developed (e.g. malaria vaccines). The critical challenge in the
 
1980s will be to define malaria issues clearly and to design pro
grams which effectively and efficiently address the control of the
 
disease. Adequate malaria data bases are essential to decision 
making, at this time and in the future. Only with an understanding
 
of the epidemiolog-" of malaria in a country or geographical area can
 
rational programs be designed, intervention be assessed, arid 
resources be used with the highest efficacy.
 

A. Epidemiologic Assessment and Diagnosis 

While it is of essential importance, financing should not form 
the only basis for decisions on the form and the extent of a 
malaria control program. An epidemiologic profile of malaria 
(morbidity and mortality) must be compiled, prior to the design
 
of any program. Such a profile should identify the factors
 
involved in malaria transmission, seasonal variations and geo
graphical differences in transmission potential within the 
area, consequences of the disease (impact on the quality of 
life, social and economic aspects), and the socio-economic and 
human ecologic and cultural faatures (e.g. seasonal migration) 
which may dcrmine or at least influence malaria transmis
sion. 

Currently available parasitologic and seroepidemiologic 
methods are cumbersome, and costly when applied on a wide 
scale, since they require adequately equipped and trained 
laboratory staff. Parasitologic diagnosis and surveys are 
nevertheless essential. Serologic or immunologic assessment in 
the human population can be extremely important in assessing 
the malaria experience and acquired immunity in whole popula
tions or in specific age groups at various degrec of malaria 
risk. Such imuno-epidemiology is of crucial imfportance in
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current program planning and for the planning and assessment of
 
malaria vaccination in the future.
 

B. Malaria Drug Use 

Irrespective of other control measures, antimalarial drugs will
contintie to be an essential means to limit mortality and suf
fering fro, malaria and to minimize loss of productivity. How
ever, the distribution of drugs, either to treat or prevent

malaria, does not have an appreciable role in limiting malaria
 
transmission, e-ept for the use of gametocytocidal medicaments
 
under well defined circumstances. Worldwide, resistance to

available antimalarial drugs is increasing dramatically. Fur
thermore, the available range of alternative drugs for coun
tries where drug resistance is either a risk or already wellestablished, is quite limited. In comparison first-lineto 
drugs such as chloroquine and amodiaquine, the alternative 
drugs are expensive and have a greater risk of adverse reac
tions. Some of these drugs cannot be used in various high-risk 
groups such as young children and pregnant women. Considering
these limiting factors, it is critically important to use anti
malarial drugs in the most etiTcOent, targeted way possible,
while limiting the risk o development and spread of resis
tance.
 

In the context of malaria control programs, therapy of
malaria infections should, to the greatest extent possisb-le, -be
reserved 
for persons who meet precise diagnostic criterii7 
Ideally, only persons with a confirmed malaria parasitemia
should be treated. When parasitologic diagnosis is not possi
ble, drug therap should be distributed to persons satisfyin 
at least a clinical diagnosis of malaria, including fever.' 

lIt should be noted that the classical response to the question ofdrug therapy in the absence of parasitologic confirmation of a clinical 
diagnosis of malaria is unquestionably in the negative -- a fact which 
underscores the need for research leading to the development and use of
simplified malaria diagnostic and survey methods. In fact, the classi
cal prescription for integrated malaria control asserts that 
antimalarials should not be used for malaria control as an alternative toeffective measures directed against transmission. Among the countries
described by the phrase "the poorest of the poor", however, a programkeyed to the use of chemotherapy may be the maximum program which is
affordable, and as was 
noted in Section III, the maximum affordable
 
program is the desirable program.
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In all cases, treatment should achieve the complete elimination. 
of asexual malaria parasites from the blood. This can be 
achieved by using an adequate dose regimen of a blood schizon
tocidal drug. This will not cownpromise. the immune status of
 
the 'Individuals and communities. A lower dosage may for a 
short time lower the density of blood parasites and suppress
 
symptoms, without actually curing the infection. Such suppres
sive therapy favors the development of drug resistance.
 

In areas with low or moderate transmission, the program
 
may also aim at the radical treatment of P. vivax infections.
 

Epidemiologic data must be collected via in vivo and in 
vitro drug testing to define which drug and doage--TTl rad
cay cure infections. Clearly, the objective is to maximize 
the cure rate with the least expensive and least toxic drug. 

Presumptive therapy (using a subcurative dose of drug 
prior to receipt of parasitologic confirmation) and mass drug 
administration (MDA) - periodic drug therapy to an entire 
population irrespective of illness, using subcurative dose) are 
not advised in the absence of effective measures against 
malaria transmission. 

Malaria chemopro
schizontocidal drug on 

phylaxis (the 
a regular, 

administration 
periodic schedule 

of 
to 

a blood 
suppress 

malaria symptoms) has been advocated in the past and extensive
ly practiced in many malaria programs. Mass chemoprophylaxis, 
however, has many negative consequences, and is ,iot advocated 
under most circumstances. Weekly administration of subcurative 
doses of a drug is expensive, both in terms of drug cost and 
manpower requirements. Of equal or even higher importance, 
subcurative dosing of large segments of :ihuman population in 
an area with active malaria t-ansmission actively favors the 
selection of drug resistant parasites. Malaria chemoprophy
laxis should be provided, however, to pregnant women in the 2nd
 
and 3rd trimesters of pregnancy in areas with intensive malaria
 
transmission and well-supervised MCH programs.
 

The provision of effective curative drug therapy at the 
local level, ideally as part of PHC and combined with diagnos
tic services, is far more efficient and cost-effective than 
drug prophylaxis in limiting malaria mortality and illness. 
The development of therapy programs will strengthen emerging
 
PHC programs, particularly those emphasizing maternal education
 
and child health promotion.
 

While the development of resistance is, to an extent, an 
inevitable consequence of drug use within and outside malaria
 
programs, su.ch resistance is retarded by assuring that drugs 
receive controlled and efficient administration, especially if
 
malaria transmission can be controlled at the same time. Moni
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toring 
of the drug response, particularly in Plasmodium
falciparum, is essential in all malaria control programs. 
loj-
DInd Invivo and in vitro drug sensitivity surveys during the
program design phase w111 
permit 
a reasoned decision on drug
therapy strategy. Throughout the program, systematic follow-up

of the parasite response is required to monitor for changes in
drug response. Such monitoring should te integrated into the
health 
care system in the form of post-treatment follow-up, in
order to detect promptly any deterioration 
of in vivo drug
response. A more systematic 
assessment, includTngInvitro

testing for current and alternative antimalarial drugs,'will 
be
required to determine quantitative changes of drug sensitivity,

to monitor the geographical extent of resistance, and to select
 
the optimal alternative therapy.
 

Conclusions and Recommendations
 

1. Program Design
 

Malaria control programs must 
be designed and evaluated using
adequate epidemiologic 
data on malaria, its transmission and its
 
neatn consequences in the area.
 

2. Local Drug and Insecticide Manufacture
 

While local dru- and insecticide manufacture may insome instances
be technically feasible and consistent with AID policy to encourage
and support local 
formulation of anti-malarial chemicals, carefulquality control and uniform packaging of these products is mandator 
to ensureboth efficacy an safety to humans. 

3. Control Over Antimalarial Drugs and Insecticides
 

In the design and operation of malaria programs, the quality control, supply and use of 'current and new antimalarial drugs andInsecticides should be regulated in coordiination among national 
governments, AID, other sources of assistance and internationalorganizations 
and industry to maintain--he efficacy of available
tool as ong_as possible andto ensure product safety to humans.
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IX.Vector Control
 

A. Forms of Vector Control
 

Many malaria control programs will continue to be based entire
ly or in great part on vector control. This is particularly true
 
where the vectors are primarily endophilic, or where larviciding is
 
elfective, as well as in areas where parasite resistance to anti
malarials has appeared. Such control may be based on chemical, 
environmental or biological methods or any combination of these.
 

Chemical control may be directed against either the adult or 
the aquatic stages of the vector mosquito. Inmost cases malaria 
vector control programs are based on the indoor application of 
residual insecticides. In many instances these have proven to be 
remarkably effective. Where vectors are still susceptible, the 
insecticide of choice continues to be DDT, the safest and most eco
nomical compound available, and the least harmful to the environment
 
when used as an indoor spray. In a number of areas of the world,
physiological resistance and/or governmental regulations preclude
the use of DDT; alternative compounds must be used, once their cost 
effectiveness and safety to man and the environment have been 
establ ished. 

Insecticides used as residual sprays offer many advantages as
 
tools for vector control. They are widely used because of their
 
versatility and their unique combination of quick action and effec
tiveness over extended periods. They also have disadvantages.

There is a need for regular repetition of the application of the 
insecticide; their application is very sensitive to local ecological
and operational conditions; and many chemicals have a relatively
short effective period of usefulness before resistance becomes
 
apparent inthe vector. Without exception, chemical controls should
 
be initiated only after a suitably organized field trial. Such a 
trial can not only determine the relative effectiveness of different
 
pesticides under local ecological conditions; it can also establish 
the amount of a given insecticide which has to be applied per square

meter7the amount of surface which must be sprayed, and the period

during which each insecticide retains its ability to kill mosqiT
toes. An insecticide which retains its effectivness through an
 
entire malaria season will be more cost-effective than a second
 
insecticide costing half as much per pound ifthe second insecticide
 
must be reapplied during the season, or if the second insecticide
 
must be applied at a greater amount per square meter or over a
 
greater amount of surface.
 

The insecticides employed in malaria control are safe to man 
when used according to directions, but can be dangerous when care
lessly handled. To avoid harm to spraymen, the protected population

and domestic animals, these insecticides should be applied by men 
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trained for the task. Spraymen should have training suitable for
 
the insecticide of choice and be provided protective clothing and
 
proper equipment. Supervision is an important part of any such
 
operation.
 

In some instances, especially in periurban and urban areas,

larvicides may be utilized. Space 
sprays have also found limited
 
use against certain urban vectors.
 

Environmental management practices, although at times invclving

larger initial investments, may offer long range effectiveness; they

merit special consideration in water development projects such 
as
 
hydro-electric or irrigation systems. 
 In any event, malaria control
 
must be considered in planning any major agricultural development
projects in endemic areas.
 

Biological control 
measures currently enjoy popular acceptance,

although they clearly constitute no panacea. They include such 
agents as larvivorous mosquito-fish, and a number of still-being
tested agents including bacteria and nematodes. None of the

presently-available biological control agents can presently 
be

seriously considered for operational use except in experimental 
areas.
 

Integrated vector control should consider and 
 include a

Judicious combination of any of the above methods most appropriate 
against the target vector species.
 

B. Vector Control in PHC
 

Whatever the methods utilized, AID should encourage
cooperating governments to include malarii control within the
design of their national PHC systems as they are developed.
Many of the vector control activities must, by their very

nature, depend on community participation and support.

However, the successful involvement of the community will
 
require training of the PHC workers responsible for health
 
education and the simpler aspects of vector control. 
 For major

efforts, vector control specialists from the central core group

will be required for program planning, worker training, timely

provision of appropriate equipment and supplies, and frequent

evaluation of the quality 
of the work, including periodic

insecticide susceptibility tests.
 

The blending of malaria control activities into PHC 
programs will require considerable planning, training, and the 
availability of well-trained PHC workers and, especially,

professional core groups to ensure the that
support the
 
extensive PHC programs will require. Unfortunately, in most
 
countries such core groups do not yet exist. 
"nhE ire simply 
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not enough professionally prepared vector control specialists
 
who must, in the long run, bear the responsibility for the
 
planning, implementation, supervision, atd evaluation of the 
vector-control of national malaria control programs. Such 
groups, once formed, can also progressively be involved in, and 
be responsible for, control efforts against other vector-borne 
diseases, such as filariasis, Chagas disease, yellow fever, 
dengue hemorrhagic fever and Japanese encephalitis.
 

Conclusions and Recommendations 
1. Role of Vector Control
 

Many malaria control programs must continue to be based entirely or 
in great part on vector control: chemical, environmental or 
biological, or a combination of these methods. 

2. Entomological Surveys 

Entomological surveys to determine the vector species or strain, 
breeding sites and breeding and feeding habits are absolutely 
essential to successful vector control.
 

3. Insecticide Selection 

Determination of the most cost-effective insecticide can only be 
made by field test compa ison of usage under local conditions. 

The Vector Control Work Group also concurs with the broad conclu
sions of other work groups: training, research and malaria-qualified 
advisory services are absolutely critical elements in AID's malaria 
control strategy. The Group's specific recommendations in these
 
respects appear in Section VIII, Research and Training, and Section X,
 
AID Stafflng.
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X.. AID Staffing
 

A. Current Staffing
 

The inadequacy of AID's current staffing, from the stand
point of its physical limitations, its lack of experience and,
 
in some instances, its total absence, proved to be, of all the
 
topics considered by the AID Strategy Workshop, troubling to
 
the greatest number of the Work Groups and the area on which
 
unanimity of opinion was most immediately reached. A group of
 
malaria specialists -- AID's combined field and Washington 
staff -- which was at one time, arguably the most able ever 
assembled has been allowed to shr'ink to a handful. Few of 
AID's desk officers have a technical background adequate to 
enable them to ask intelligent questions of any of the few 
remaining malaria experts. 

In the field, AID relies, almost without exception, on WHO
 
to provide technical expertise in malaria control, assistance
 
in planning and '!nitial review of program proposals. Yet WHO's
 
capacity to disclarge these imp~,-tant functions has decreased
 
even as AID's capacity has virtually disappeared. Fifteen
 
years ago, WHO warned AID of WHO's inability to take up the
 
burden left by the drastic reduction in the number of AID's
 
technically qualified advisors -- to no avail. Today, AID has
 
malaria-experienced contract advisors in two countries; and in
 
two others, has been able to locate malaria-experienced local 
residents who can monitor the use of U.S. - provided insecti
cides to assure effective use and safety of both spray teams 
and project beneficiaries.
 

Malaria specialists convened to advise AID on malaria
 
policy, for As;ia and Africa have urged the need for a techni
cally qualified and experienced AID officer (or contract
 
employee) in each malaria program receiving AID support. The
 
Asia Strategy Group also noted the need for a particularly well
 
qualified specialist, preferably posted in his region of
 
assignment, to serve as coordinator and technical backstop for
 
country-based malaria advisors. His ready availability could 
assure the sharing of experience and information among the 
countries of the region. The regional position, created after
 
the report of the Asia Strategy Group, had the predicted ef
fect, but is now vacant.
 

B. Need for Technical Expertise
 

The strategy of controlling the impact of malaria by
eradicating the disease everywhere is no longer advanced, by
 
AID or by WHO, as a practical solution to this major problem.
 

64
 



The alternative is to control the disease by reducing malaria's
 
incidence in a particular country (or at least malaria-related
 
mortality and morbidity) to a level which the country considers
 
tolerable. But whereas the techniques of eradication were con
ceptually simple if operationally difficult, the techniques of
 
malaria control are more complex; they are tailored to the epi
demiological situations, area by area; they are therefore more
 
complicated to plan, require greater numbers of malaria-trained
 
people throughout the nation's health delivery system, and rely
 
far more on collaboration at the community level than on mere
 
acceptance of a delivered service from the central government.
 

Yet despite the foregoing, the current spectrum of techno
logy, subject to financial and administrative feasibility, 
offers practical alternatives to decrease the risk of serious 
illness when the program design is tailored and pre-tested to 
deal with the country- and even area-specific malaria status. 
The design task, because of its complexity, requires technical 
advice based on experience and expertise in malaria. AID is 
ill-equipped today to provide either the experience or the 
expertise for such advice. WHO's capacity to provide such 
advice is also limi ;.d. AID has found it necessary to overload 
its thin line of Washington-based expertise in responding to 
field requests for assistance in planning and in project 
performance evaluation. 

C. 	Promotion of Multi-donor Assistance
 

1. 	 Although the number of potential sources of external 
support for malaria is large, the development of such 
support has to date been subject to only limited explor
ation. While the responsibility for the mobilization of 
the required support is clearly and unambiguously assigned 
to WHO, an expression of AID's willingnesss to participate 
in the resource mobilization effort by supporting the 
costs of an assigned AID-recruited officer (with secre
tarial support) would represent a high leverage, low-cost 
investment in an activity which could show a major return 
toward a long-term AID goal.
 

0. 	Appraisal and Evaluation of Program Proposals
 

AID no longer possesses the in-house staff, in its Washington 
headquarters or within its geographic regions, to make more 
than 	 a fraction of the mandatory on-site examinations of new 
malaria control program proposals. Such examinations are
 
essential to evaluate the immediate capacity of host country 
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nationals to implement proposals, to identify possible gaps in
proposals and in listed constraints to the achievement of
stated goals, or even to establish that the proposed programs

constitute well-considered solutions to identified, epidemio
logically defined problems.
 

Washington-based expertise is already stretched to the breaking

point. The utilization of field-experienced retired personnel
and borrowed WHO and CDC staff, sometimes in combination, has

been a relatively effective appraisal mechanism, but one which
relies on longevity of retirees and the ability of WHO and CDC
to release key staff to participate. The answer to the tneed 
for appraisal and evaluation of program proposals -- and,indeed, for help in the formulation of proposals -- has 
frequently been and will for the foreseeable future continue to
 
be the contract consultant or contract team.
 

The number of malaria and vector-borne disease specialists,
especially those possessing field experience in the planning
and operational aspects of 
malaria control programs, has
declined markedly in recent years. The field experience of 
personnel identified in responses to AID requests for proposals
in the area of malaria program appraisals is a criterion forcontractor selection fully as important as their academic

qualifications -- a factor to be taken into account in 
contractor selection.
 

Conclusions and Recommendations
 

AID must reconsider its overseas staffing priorities, which currently
stress managerial skills rather than malaria technical skills. Onlywith the expansion of training programs which cover both technical andmanagement skills, for national but also for AID staff, will 
malaria
 
programs be adequately designed and implemented.
 

1. Mission Staffing
 

AID should provide a malaria-trained U.S. advisor to each AID
supported malaria program.
 

2. Regional Staffing
 

AID should establish for each region a particularly well-qualified
U.S. malaria specialist to serve as coordinator and technical 
backstop to country-level malaria advisors and as a consultant In
the formulation of initial plans to establish malaria programs.
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3. Washington Staffing
 

AID should strengthen the malaria control expertise In Its
 
headquarters offices, both in regional offices and inthe Ofl-ce 
m0?
 
Health, to provide expeditious review of and support for country
 
programs.
 

AID's current patterns of organization in Washington and assignment
 
of responsibility deprive malaria programs of technically qualified
 
review of project proposals, and multiply contact points between AID
 
and CDC unnecessarily, to the detriment of effective relations.
 

a. 	The responsibility for the design review, technical coordina
tion and evaluation of malaria (and other vector-bornediseases) control and research prog rams should be centrali~eW 

and assigned to technically qualifi ed and trained personnel in
 
the Office of Health, Science and Technology Bureau. 

b. The Regional Bureau should continu? to be responsible for 
project oversight and ',aragement. Individuals with direct 
responsilly for the malaria programs in each region should 
be trained inmalatia control. 

4. Training for AID Persci.riel 

Given the shortage of trained and experieaced malaria control 
personnel in the U.S., AID should cooperate with one or more U.S. 
educational institutions to establish suitwile training programs to 
address this real and growing problem. Orly with the expansion of 
training programs for AID staff as well as for national staffs will 
malaria programs be adequately designed anI implemented.
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XI. AID Environmental Guldelites
 

In accordance witi the National Environmental Policy Act of
1969 (NEPA), the Agency for International Development, on March 24,
19-6. proposed regulations to amend Title 22 of the Code of Federal 
Regulations (CFR), by adding a new Part 216 entitled "Environmental
 
Prer.edures", which became effective when published in the Federal
 
Register, June 30, 1976.
 

The new procedures were developed to ensure that environmental
 
factors and values are integrated into the decision-making process

of AID, and to assign responsibilities within the Agency for assess
ing the environmental effects of its actions. The regulation states
 
that it isAID policy:
 

"To ensure that the environmental consequences of pro
posed AID-financed activities are identified and con
sidered by AID and the host country prior to final
decision to proceed, and that appropriate environmental 
safeguards are adopted;
 
"To assist in strengthening the indigenous capabilitics
 
of developing countries to appreciate and evaluate the
 
potential environmental effects of proposed development
strategies and projects, and to select, implement and 
manage effective environmental protection measuces, and; 

"To identify impacts resulting from its actions upon the 
environment including ttkose elements of the world bio
sphere which are the common natural and cultural heritage
of mankind."
 

The Regulation defines various elements of environmental proce
dures including initial environmental examination, threshold 
decision, environmental assessment, environmental impact statement, 
negative determination, and negative declaration. 

The Regulation describes AID activities which may not be "major
Federal actions significantly affecting the human environment" and 
will, therefore, not normally require the filing of an environmental
 
impact statement or the preparation of an environmental assess
ment. 
 Examples given -include certain research; education or

training activities; projects in which AID is 
a minor donor to a
 
multidonor project without potential 
effects on the environment of

the U.S. or areas outside any nation's jurisdiction; and disaster
 
and emergency relief ativities.
 

Also identified are the types of AID projects which may consti
tute "major Federal actions significantly affecting the quality of 
the human environment" and will, therefore, require evaluation under 
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the environmental procedures. "Significant effects" to be consi
dered include "those which adversely affect such aspects of the 
human environment as air, water, land, flora and fauna, and socio
economic conditions." Special attention must be given to problems 
involving, among other things. hazardous substances. 

The Regulation sets forth general and detailed procedures for
 
the initial environmental examination, threshold decisions, prepara
tion of environmental assessment or environmental impact statement,
 
intra-agency processing and review, monitoring of environmental
 
in.,act statement, intra-agency processing and review, monitoring of
 
environmental impact during implementation of projects or programs,
 
and revisions of previous assessments when new facts or information
 
become available. It also assigns responsibilites within AID for
 
carrying out the environmental procedures.
 

Pesticides or pest management activities are not specifically
 
mentioned in any part of the "Environmental Procedures," but are
 
clearly included by definition in the AID activities to be consi
dered under this regulation.
 

In May 1977 AID filed with the Council on Environmental Quality
 
an Environmental Impact Statement on its pest control program. AID
 
adopted a policy of placing greater emphasis on research and techni
cal assistance and less on the procurement and use of pesticides.
 
AID would also provide funds for training, protective clothing and
 
equipment., application equipment, technical supervision, emergency
 
medical treatment, monitoring pesticide use and disposal of unused
 
pesticides and pesticide containers.
 

While AID specifically recognized the need to continue to use
 
pesticides to control malaria and other vector-borne diseases, AID
 
also announced its intention to seek to reduce pesticide dependence
 
by encouraging the use of other materials for 7*st control, where
 
applicable. Special attention would be given to malaria control by
 
experimenting with non-chemical pest control methods, e.g. source 
reduction; by applying environmentally acceptable chemicals; and by 
developing alternative disease control methods that avoid pesti
cides, such as a malaria vaccine.
 

In April 1983 AID issued a policy determination which was an 
update of 22 CFR Part 216 of 1976 and Section 118 of the Foreign 
Assistance Act. These new procedures are designed to obtain an 
appropriate level of flexibility in the c.hvironmental evaluation 
process and to reduce the potential for delays in program appro
val. AID lias eliminated from review the categorie' of projects with 
little or no likelihocd of environmental impact. AID also announced 
its intention to offer assistance in overseeing development projects 
which may potentially aggravate problems such as schistosomiasis, 
malaria and trypanosomiacis due to alteration of habitat by human 
activities. 
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Basicaly, so far v.s malaria or other vector control programs 
are concerned, AID realizis that the use of pesticides will continue 
to be necessary, until supplementary and alternative methods are 
developed. AID's strategy is to continue to de-emphasize excessive
 
dependence upon pesticides; to concentrate the Agency's efforts 
on
 
an integrated approach to the control of vector-borne diseases; and
 
to promote the use of nPw4 or alternative methods which do not depend
 
on the use of persistent pesticides, including such methods as
 
source reduction, water management, larviciding and biolegical 
con
trol. it should be pointed out at this time, however that the first
 
three methods are neither new nor original. They have been previ
ously used in many malaria control programs. Biological control,
 
with the exception of the use of mosquito-eating fish, has not yet

been proven to be effective in an operating malaria program.
 

Conclusions and Recommendations
 

1. 	AID's basic policy of concern for the environmental impact of some
 
malaria control activities is sound and is in no need of change at 
this time. However, until new and yet unproven alternative methods 
of vector control are developed and tested, the use of pesticiesin 
many and possibly most vector control programs must De conAaerea 
sine qua non.
 

2. 	Residual pesticide interior treatment of dwellings has little or no
 
impact on the environment. In terms of its absolute effectiveness
 
(in terms of results awhieved) and its cost-effectivness, residual
 
pesticide treatment remains the most efficient method of malaria 
vector control. AID should not discontinue support for vector 
control through the use of residual pesticides; in fact, the rising
 
costs of presently available insecticides and the progressive spread

of anophe ine resistance to the present array of such insecticides
 
may require that AID support research leading to the developmerif-oT
 
new, effective and hopefully cheaper alternative insecticides. 

3. 	 AID should also encourage and fund research leading to the develop
ment of alternative methods of vector control that would be as 
effective as residual insecticides, and as environmentally sound. 
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AID MALARIA STRATEGY MEETING 
 Annex 1
 
Columbia, Maryland 7-10 June 1983
 

AID's Present Role in World-Wide Malaria Progras 

AID is actively involved in malaria control activities in Africa, 
Asia, and Latin America. This involvement ranges from suppGrt of train
ing and operational research to the provision of commodities and techni
cal services. Support of the local costs of malaria control is not 
normally a part of AID-supported malaria control projects, but contribu
tions are made from PL 480-generated local currency or, in rare cases,
from project funds, to meet a portion of local costs in on-going host 
country research efforts to assist in development of new technologies.

In addition, AID provides considerable central funding in support of 
malaria research.
 

A Region by Region summary of AID-assisted overseas programs is

presented toprovide details on individual programs and to illustrate 
the range of malaria control activities in which AID is currently 
invol ved.
 

A. Africa
 

The principal malaria control assistance efforts by AID in Africa 
are related to projects in Primary Health Care (PHC). At the end of 
1982, AID was providing assistance to 22 PHC projects in 15 countries in 
the Africa Region. Most of these projects lie in endemic malaria areas 
where only rudimentary health delivery systems exist, so control of 
malaria is included as an activity of these PHC projects. The major
malaria control intervention used in these PHC projects is the provision
of anti-malaria drugs, primarily for chemotherapy, which provides

individual clinical relief, but does not greatly affect transmission. 
Manpower and resources are in short supply, and vector control through a
 
variety of interventions in not normally included in PHC projects. The

number of malaria cases in Africa is not known; it is conservatively 
estimated that there are upwards of 10 million cases per year with over
 
a million deaths. 1982, Bureau for Africa a
In June the sponsored

workshop on "Malaria Control in Primary Health Care," held in Washing
ton, E.C., to organize planning and project implementation guidelines

for African situations corresponding to WHO's four tactical variants in
 
malaria control. A manual based on the recommendations of this workshop

has been sent to USAID units to provide guidance in strengthening the
 
malaria control components of present and future PHC projects.
 

AID is supporting only one specific malaria control project in
Africa, located on Zanzibar and Pemba in Tanzania. A six-year, $11.7 
million loan-asissted activity, the goal is to provide malaria control 
services to approximately 500,000 people living in this area. This
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project provides: (1)technical assistance in the form of one long-term
 
contract project scientist and a number of short-term consultants; (2) 
commodities (primarily insecticides, sprayers vehicles, laboratory 
supplies and anti-malaria drugs); (3) support of operational research; 
and (4) provision of long and short term training. The project is now 
focussed on baseline surveys, training, and creating workable management 
systems for field operations and administrative responsibilities. 

Suitable regional malaria control training faciltiles for Africa 
arevery limited. The malaria training centers established by WHO in 
Lome and Lagos are no longer providing specific long-term training in 
malaria control. AID attaches high priority to training of malaria and 
public health workers in the use of basic and alternative methods of 
malaria control. Efforts are made to increase attention to such train
ing at the national and at the regional levels. 

In Africa, operational research on malaria control is limited 
primarily to the role of anti-malarial drugs, especially chloroquine, 
plus some small studies on the Anopheles gambiae complex. AID is 
promoting applied field research, but the limitations of staff and 
resources are great. There are almost unlimited possiblities for the 
transfer and use of technologies which would be of Great assistance in
 
controlling this disease, which has such an important social and
 
economic impact. 

B. Asia 

AID provides major assistance to country malaria control efforts in 
the Asian area. Assistance is provided to Pakistan, Nepal, Thailand, 
Sri Lanka and Indonesia. India has recently completed an AID-assisted 
malaria control project and some residual activity continues in that 
country. Burma has a malaria control component in its AID-assisted PHC 
project which supports procurement and distribution of anti-malaria 
drugs. 

1. Pakistan. A five year, $41.0 million grant project was
 
approved in mid-1982 for malaria control support to the Government 
of Pakistan. AID inputs include technical assistance, commodity 
support, establishment of a new Training and Research Center, and
 
operational research support. Malaria incidence in Pakistan in 1982
 
is reported to be below 20,000 cases. The principal purposes of the 
U.S. assistance are: (1) to allow for orderly transfer of malaria 
control responsibilities from the present vertical program to the 
horizontal general health service organization, and (2) tc increase 
urban malaria control activities. Vector resistance or tolerance to 
the insecticide used, malathion, has not yet become a problem in the 
operational sense although Ahere are indications of increasing 
tolerances to this insecticide in some parts of the Punjab. 
Chloroquine resistance has not been confirmed in Pakistan, but can 
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be expected to appear in tiie future. Special malaria problems

relate to increased waterlogging conditions in some areas, and to
 
the presence of 2.8 million Afghan refugees within the country.

Special control procedures in the Afghan refugee camps have mini
mized this major malaria threat. U.S. assistance to malaria control
 
is programmed up to 1986.
 

2. Nepal. AID-assisted malaria control in Nepel is implemerized

throuuiig1Fe Integrated Rural Health and Family Planning Project.

Approximately $4.8 million is provided for assistance over the five
 
year period of 1980-1985. The funds support procurement of required
 
commodities, training, research support and limited technical
 
assistance within the over-all project. Field monitoring of the use
 
of U.S.-supplied malathion is provided through a locally hired
 
malaria ofi'tcer. AID assistance is coordinated with WHO, the ;;.K.,

and UNDP which provides technical assistance and additional support

for training, research and commodity procurement.
 

In recent years, malaria incidence in Nepal has been reported
 
at between 12,000-16,000 cases. Approximately 70% of the 1982 cases
 
came from nine districts along the Indian border. The terai malaria
 
vector, Anopheles annularis, is resistant to DOT, but is reported

susceptible to malathion. Large scale malathion spray operations
 
were carried out in 1981 and 1982 in the terai, with only limited
 
success in reducing transmission and lowering case rates. There
 
have been no reports of chloroquine-resistant parasites from indi
genous cases, although such parasites have been found in patients

WIth'a history of travel to various parts of India. Yearly program

evaluations have been carried out by the Government of Nepal and 
external malaria consultants provided by the donor agencies.
 

Six districts in Nepal have integrated malaria control activi
ties into their general health activity, and five more districts are
 
scheduled for integration in the 1983-1984 period.
 

3. Thailand. The malaria control program in Thailand has experi
encedincreasing difficulties due to wide-spread parasite resistance 
to both chloroquine and Fansidar, increasing vectci, resistance to 
DDT, and changes in behavior patterns of the major mosquito vec
tors. For three years, AID assistance has dealt primarily with 
malaria control training for both malaria and public health workers,
limited operational research; and commodity support, construction of 
research facilities in Bangkok, Pakchong and Chiang Mai, and three 
unit offices as well as additional training buildings at the 
National Training Center. This AID project will be completed in 
September 1983. In 1982, approximately 421,000 cases of malaria 
were detected and reported inThailand, only a portion of the actual 
cases in the country. Widespread availability (from the private 
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sector) and misuse of antimalaria drugs has led to a very serious 
and explosive resistance situation, especially in SE Thailand. The
 
westward spread of chloroquine-resistant malaria into Burma and
 
India is to some extent due to the lack of a viable malaria control
 
operation in Thailand. Operational research to identify optimal
 
drug schedules is in progress, as is an effort to Increase the
 
efficiency of spray operations. AID assistance is coordinated with
 
the efforts of the three-man malaria advisory team supplied by WHO.
 

4. Sri Lanka. From 1978 through 1983, AID has provided some $16.0 
million to the Government of Sri Lanka (GSL) for malaria control 
support. This funding has provided training, commodities, technical 
assistance, and support for research facilities. The program has 
resulted in a dramatic lowering of malaria incidence from well over 
a half million cases in 1977 to under 40,000 in 1982. The program 
uses only malathion in its residual spray operations, because the 
major vector, Anopheles culicifacies, is resistant to DDT. No 
chloroquine-resistant parasites have yet been detected, but such 
resistance is expected to appear within a few yeras. Yearly 
evaluations of the program have been carried out by the GSL with 
external malaria consultants provided by donor agencies. 

AID efforts are coordinated withn WHO and with British and 
Netherlands Offices of Development Assistance. WHO provides three 
full-time technicians, plus limited training and research support. 
The British Government has provided approximately $2.0 million in 
assistance to GSL anti-malaria activities, mainly in vehicles and 
transport. The Netherlands contribution of $4.0 million has been 
primarily for insecticides and construction. This program is pre
sently characterized by excellent multi-donor coordination and is 
presently succeeding in accomplishing its objectives. 

5. India. Recent AID assistance to India for malaria control was
 
complTe-te in 1982. Some $38.0 million has been expended, primarily
 
for insecticides and ULV spray equipment. The project was original
ly planned for a five year period, to supply external assistance to
 
the Government of India (GOI) in meeting insecticide requirements 
for malaria control until national production capacity could meet 
those needs. By the end of the second year of the project, the GOI 
informed AID that its national production capacity was sufficient to 
meets its expected malathion requirements, and only a short-fall in 
DDT availability was foreseer. AID has performed a series of 
Project Evaluation Summaries, based on records and field observa
tions of India's National Malaria Eradication Program, primarily in 
Gujarat and Maharashtra States. Special attention was given by AID
 
to training in the application of organo-phosphorus insecticides and
 
to effective health safeguards for field operation personnel.
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6. Indonesia. For three years AID has provided assistance to a
 
malaria control project in Timor, plus some consultant services in 
Java for vector control in focal malaria problem areas. The Timor 
Malaria Project is directed at a serious disease problem, but
 
working conditions in the area do not allow full utilization of the 
available assistance. One liong-term contract advisor was assigned 
to the project, and commodities were vrovided. The contract project
advisor's assignment has been completc.d and the advisor has returned 
to the U.S.A. The Outer Islands ot Indonesia have a number of 
urgent malaria problem areas which affect orderly development and 
human well-being. The World Bank is considering some limited 
malaria control assistance in Suluwesi over the next several 
years. Malaria case records are valid only for the Java-Bali areas 
of the country. The Outer Islands reporting systems are not com
plete. Approximately 100,000 cases of malaria occur in Java-Bali 
alone each year.
 

WHO provides technical assistance and training/ research
 
support to the Indonesian malaria effort, coordinated with AID
 
activities. 

7. Malaysia. When WHO, AID, and CDC realized that malaria 
eradicatThionwis not an immediately achievable goal, particularly in 
hyperendemic areas of the world, a reorientation of national and 
international efforts against the disease was recommended and
 
malaria control efforts based on epidemiologic variables were 
clearly mandated. This policy/strategy shift from eradication to
 
control involved the establishment of attainable goals, the employ
ment of availabln resources, and the application of a combination of
 
anti-malaria measures appropriate to the problem in any given area.
 

In 1978, an assessment of the malaria situation in Asia by an 
international team of experts concluded that an extensive reorienta
tion of malaria programs in the region was required and that train
ing at all levels of personnel would be the most appropriate means 
to achieve this goal. The experts observed that malaria control is 
a much more complicated and complex issue than the single-method
approach of malaria eradication. The paucity of trained personnel
in virtually all malaria control programs, even those which were
 
well designed, was recognized as the fundamental problem hindering
 
success inmany countries of Asia.
 

The Agency concurred with the expert group that the most pro
ductive approach in addressing these needs was through the develop
ment of a training program directed toward this most pressing
problem. In 1982, in collaboration with the Center for Diseases 
Control (CDC) and WHO, AID provided special funding for the estab
lishment of a Regional Malaria Training Program at Kuala Lumpur,
Malaysia. This International Secretariat for Malaria Training was 
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developed to address individual country needs in the region and to
 
increase malaria program effectiveness through seminars and work
shops at various levels of program organization.
 

C. Latin America and The Caribbean (LAC)
 

Malaria control is a component in several AID-supported PHC pro
jects in Latin America, but only in Haiti is there an AID-supported pro
gram specifically aimed at malaria control. There are an estimated 
200,000 cases of malaria in Haiti each year, although only 50,000 cases 
were reported for 1981. AID has assisted this program for many years. 
In mid-1982 AID approved a new five-year, $8.5 million malaria control 
project for 1982-1986 to assist Haiti in its anti-malaria program, pro
viding technical assistance, commodity support, operational research and 
training, and 35% of the field operations costs. Attention is directed 
specifically at providing proper epidemiological studies, and opera
tional stratification of the program. The insecticide used, fenitro
thion, in spray operations to control the principal vector, Anopheles
 
albimanus, is provided free of charge by the Government apan.
 
Health safeguards for spray personnel are implemented through training
 
and the provision of protective equipment.
 

WHO/PAHO has a team of three malaria advisors assigned to Haiti,
 
and also supports training and research efforts inthe program.
 

The dominant malaria parasite in Haiti, Plasmodium falciparum, is 
treated successfully with chloroquine, administered primarily through 
volunteer collaborators and health institutions. The presence of 
chloroquine resistance will be carefully monitored. 

In the Washington offices of LAC and in field positions alike, 
there are no direct-hire AID personnel trained in malaria control with 
operational experience although the single contract advisor in Haiti has 
extensive field experience. Malav'a cases in LAC have increased by 50% 
during the past five years, wide-spread insecticide resistance to a
 
number of compounds occurs in Central AXnerica, and there are seri_..
 
needs for training and research support. The rising incidence of
 
malaria in Latin America has serious health implications for the U.S.
 
PAHO is assisting a number of countries in Latin America and in 1981
 
provided 24 professional and technical staff to field programs. In 
1973, PAHO had 65 such staff assigned to Latin American country 
programs. 

D. Near East
 

The AID Bureau for Near East has no specific AID-assisted malaria
 
control programs incountries which it serves. A number of countries in
 
the Near East area have malaria problems, but most can afford to provide
 
their own services. Some consider malaria as a health problem not
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requiring external bilateral assistance. Chemotherapy is extended
 
through various PHC projects.
 

E. AID/Washington
 

Technical assistance in malaria control is provided to the various
 
regional bureaus of AID by the Office of Health, Bureau for Science and
 
Technology (S&T/H), which has three scientists available in its Tropical

Disease Unit, and several officers assigned to PHC projects. During
 
1982/1983 S&T/H provided direct overseas consultant assistance to
 
country malaria control field projects in eight countries, and assisted
 
in obtaining the services of short-term consultants for specific country
 
requests in the fields of entomology, malariology, management and
 
operations. In addition to field services, technical information and 
advice is provide to the country desks and regional bureaus through 
project reviews, response to field inquiries and preparation of project
 
documentation.
 

F. Centrally Funded Research
 

Since 1966, AID has provided major support of malaria immunity and
 
vaccination research, and has created a cooperative research linkage

system consisting of various projects located in a number of U.S. 
universities and research centers. Although the development of a viable
 
malaria vaccine will not constitute a single solution to the entire 
complex malaria problem, such a vaccine would add greatly to the arsenal 
of weapons which can be employed against the disease, to complement the 
use of chemotherapy, vector control, and other interventions. Two new
 
technologies -- hybridoma technology and genetic engineering -- now 
provide helpful tools in the development of a vaccine. AID now provides 
over $2.0 million each year for research support for vaccine development

and is linked with the efforts of the WHO malaria immunology program.
 

AID funds are also channeled to projects,in the U.S. and abroad, in 
various other aspects of malaria research, such as anti-malaria drugs,

entomology, insecticide testing and operational vector control. Such 
support Jiiay be provided by central funding or by use of special project
funding at the country level. 

Summary 

AID continues to provide substantial assistance to numerous coun
tries in support of national efforts to control malaria. Such support
is justified not only on the basis of the economic but also the social 
importance of this disease to developing countries. In recent years
there has been a decided shift in program emphasis to support more 
research activity, and to give increased attention to the role of PHC in
 
malaria control. The major portion of AID support for field projects in
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malaria control has been historically and is presently provided to the 
Asian area, but with increasing attention being given to the needs of 
Africa, there may in the future be more support to malaria control 
efforts in that region. 

To a great extent, such support will be extended to malaria control
 
efforts carried out within the orbit of PHC.
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AID MALARIA STRATEGY MEETING Annex 2
 
Columbia, Maryland 7-10 June 1983
 

REVIEW OF PAST AND CURRENT WHO/PAHO STRATEGIES
 
OF MALARIA CONTROL 1 

A. Evolution of Malaria Control and Eradication Policies in PAHO 

The importance of malaria as a public health problem and a serious 
obstacle to socioeconomic development has been recognized since the 
concepts of prevention started to dominate those of epidemic control of 
the eighteenth and nineteenth centuries. 

The Pan American Health Organization (PAHO) foc;ised its attention 
on malaria at the III International Sanitary Conference in 1907, where
 
it recommended to member governments a wide distribution of information
 
on malaria, free distribution of quinine to the poor, the inclusion of 
malaria in the reports of the Port Health Authorities and exemption from
 
taxation of all products used in the prevention and treatment of the 
disease. Henceforth, malaria was put on the agenda of all subsequent 
PAHO Sanitary Conferences. 

The VI Conference in 1920 charged PAHO to compile and distribute 
information on the methodology of malaria control through the Bulletin 
of the Pan American Union.
 

The X Pan American Sanitary Conference in 1938 established the Pan 
American Malaria Commission of the PAHO to conduct studies on the 
epidemiology of the disease, chemotherapy, vector control, standardiza
tion of terminology anid malaria legislation. The three reports of the 
Commission in 1942, 1944 and 1947 provided a thorough coverage of the 
epidemiology and control of malaria in the Americas; the last of these 
reports called the attention of the public health services to the very 
important role that the new insecticide, DDT, should play in malaria 
control.
 

The XIII Pan American Sanitary Conference in 1950 considered that
 
the IV Report on Malaria Control in the Americas, prepared by a consul
tant, was a continuation of the work of the Commission. The report
 
presented a comparative study of the progress achieved and proposed the
 
elaboration of a coordinated plan for the eradication of malaria in the 
Americas. 

iDr. J. A. Najera, Director, Malaria Action Programme, World Health 

Organization.
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The XIV Pan American Sanitary Conference in 1954 launched the 
continental program of malaria eradication.
 

Malaria was gi'..a a similar importance by the World Health Organi
zation. The Interim Commission in 1946 recognized malaria as a major
 
public health problem and gave a very hiqh priority to its control. The
 
First World Health Assembly (WHA1) in 1948, following the recommenda
tions of the WHO Expert Committee on Malaria of the Interim Commission,
 
decided to assist countries in developing malaria control by s,tting up
 
demonstration teamfs on request.
 

In subsequent meetings the WHO Expert Committee on Malria analysed
 
the epidemiological situation and provided guidance on malaria control
 
methodologies.
 

Following the resolution of the XIV Pan American Sanitary Confer
ence in 19i4, the Executive Board of UNICEF decided to revise their
 
policy in favor of malaria control, based upon the advice of the
 
UNICEF/WHO Joint Committee on Health Policy which met in 1955 and which
 
recommended supporting malaria eradication. In November 1954, the
 
Second Asian Malaria Conference held in Baguio, Philippines, declared
 
that the ultimate goal of malaria control progranis should be the
 
eradication of the disease.
 

The Eighth vWHA, meeting in Mexico in 1955, launched the global
 
malaria eradication program. The Sixth Expert Committee on Malaria
 
defined the strategy of malaria eradication that was further elaborated
 
in subsequent meetings.
 

B. Malaria E-adication Strategy
 

Malaria eradication was defined by the Sixth Expert Committee on
 
Malaria as "the ending of the transmission of malaria and the elimina
tion of the reservoir of infective cases in a campaign 1-Emited in time
 
and carried to such a degree of perfection that, when it comes to an
 
end, there is no resumption of transmission."
 

A mechanism was established to coordinate the policies of the 
internationai assistance agencies supporting the global malaria 
eradication program, i.c. WHO, UNICEF, USAID, and USPHS. 

IHO provided technical assistance to countries to develop a
 
comprehensive total-coverage plan for the duration of the eradication
 
program. These plans of operations were based on a careful delimitation
 
of malarious areas and a study of the epidemiological situation, an 
estimation of the needs and identification of resources in terms of 
personnel, training, supplies and equipment and administrative and 
financial support.
 

Training was provided by the Organization at international malaria 
eradication training centers but most national staff were trained in 
their own countries, often at special WHO-assisted training centers.
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The Organization also developed research programs for the promotion

and support of applied and fundamental research necessary as a backup 
for the eradication program.
 

Serious problems were identified in the early 1960's and during 
that decade progress slowed down, si that the Twentieth WHA considered 
it "necessary and timely to re-examl.-e t global strategy for malaria 
eradication." As a result of this reexamination, the Twenty-second WHA
 
in 1969 adopted a'revised strategy for malaria eradication.
 

C. Revised Strategy for Malaria Eradication (1969)
 

This 	strategy was based on the recognition of:
 

a) 	 the part played by socioeconomic, financial, administrative and
 
operational factors and the inadequacy of the basic health ser
vices in the failures of the programme;
 

b) 	 the need to justify eradication programmes on economic, as well
 
as health grounds, by demonstrating the reality of the rapid
 
and lasting advantages accruing from them.
 

The global eradication of malaria was reaffirmed as the long-term
goal, but it was recognized that the time and programme schedules as 
originally planned were, in some instancesunrealistic. NWvertheless,
in many of the latter cases malaria represented a very serious health 
problem and it was necessary to carry out control activities for the 
protection of the population. It was declared that all antimalaria pro
grammes should be considered as an integral part of the health sector of
 
the national socioeconomic development plans.
 

The strategy recognized four main groups of countries:
 

1. 	Countries with a malaria eradication programme with good
 
prospects of success, where efforts should be intensified to
 
complete eradication and to ensure the development of basic
 
health services, which will ensure the maintenance of the
 
achieved eradication.
 

2. 	Countries with less satisfactory malaria eradication pro
grammes, where a multidisciplinary review was recommended in 
order to identify the factors responsible for the lack of 
success, and where it should be ascertained whether eradication 
was feasible in the whole or in a part of the country. Appro
priate measures should be taken to rectify the defects and 
strengthen the programme when eradication was feasible. Ade
quate control measures should be designed and implemented where
 
eradication was unattainable due to technical or other
 
problems.
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As -no national programme could be considered independently 
from the situation in neighbouring countries, WHO was charged 
with defining, in collaboration with governments, the areas, on 
an intercountry basis, where eradication was not yet feasi
ble. It was also charged with assisting in the design of 
adequate control methodologies as interim measures. 

3. 	Countries with areas in maintenance phase, where all efforts 
should be made to prevent the re-establishment of the disease, 
by ensuring an appropriate epidemiological vigilance, inte. 
grated into the health services or, as a single purpose 
programme until the services were sufficiently developed to 
permit such integration.
 

4. 	Countries without eradication programme,, where multidiscipli
nary feasibility studies should be carried out and where the 
development of plans of operation should be coordinated within 
the socioeconomic framework in which they will have to 
operate. Control or eradication programmes should be designed 
and adapted to local conditions and resources. 

In areas where malaria is a major health hazard, malaria 
control should aim at reducing incidence both as a health 
measure and as a pre-requisite for economic development.
 

D. Evolution of the Malaria Situation During the Seventies
 

Progress towards the goal of malaria eradication continued to slow 
down during the decade. The strategy reviews that were recommended for
 
countries not making satisfactory progress revealed that many programmes
 
needed to be converted to malaria control. However, it was sometimes
 
not possible to ensure adequate guidance, technical support or adminis
trative adaptability to effect the necessary changes.
 

Malaria resurgences occurred in several countries in the middle of 
the decade, particularly in the South East Asia and European Regions
 
and, in the second half of the decade, in the Americas and the Western
 
Pacific Regions. The control of these resurgences was sought through
 
the mobilization of extraordinary resources for the implementation of 
traditional attack measures.
 

During the decade the problems of anopheline resistance to
 
insecticides, parasite resistance to drugs and anopheline behaviourial
 
avoidance of contact with insecticides increased in intensity and
 
extent.
 

The 	 increase in agricultural colonization, construction of large 
economic development projects such as hydroelectric dams, irrigation
 
schemes, highways, mining and oil prospecting, etc., in tropical areas
 
and the mobilization of large migrant labour forces, increased the risk
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of transmission in many areas, often under conditions not easily
 
amenable to control.
 

At the same time, the increase in the-costs of supplies and equip
ment and, even more, the costs of services and operations, led to a
 
continuous divergence between increasing programme costs and diminishing
 
returns.
 

At the beginning of the decade several countries had attempted

integrdtion of partially effective malaria eradication programmes into 
poorly developed basic helth services, leading to a furter deteriora
tion of the malaria situation and, in many cases, to a return to the 
vertical approach to malaria control.
 

E. Primary Health Care Strategy
 

Similar problems affected the programmes for the control of other 
diseases. It became evident that progress would not be possible unless
 
specific programmes were relieved of the operational costs of control 
activities which could be carried out by the developing general health 
infrastructure, by organized community participation and by inter
sectoral cooperation. The Thirtieth WHA in 1977 recognized this need 
and called for a concerted effort towards the objective of achieving an 
even distribution among the population of the available health 
resources, declaring that the main social target of governments ani WHO 
was the attainment by the year 2000 by all the people of the world of a 
level of health that will permit then to lead a socially productive 
life. 

The strategy of primary health care (PHC) was defined at the Alma 
Ata Conference and adopted by all countries and WHO.
 

F. Malaria Control Strategy 
In line with these developments, the Thirty-first WHA adopted a 

strategy cf malaria control aiming at least at the reduction of 
mortality and of the negative social and economic effects of the 
disease, the prevention or control of epidemics and the protection of 
malaria-free areas, with the ultimate objective of eradicating the 
disease whenever feasible. 

Country-specific programmes should be designed in the spirit of 
PHC, fully adapted to local conditions and resources. The whole 
spectrum of possible approaches to malaria control were classified into 
four main tactical variants according to different levels of feasible 
programmable targets and related programme complexity: 

1. Reduction/prevention of mortality due to malaria by administra
tion of antimalaria drugs to all those suffering from the 
disease;
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2. 	 V'eduction/prevention of specific mortality and reduction In 
morbidity by providing antimalaria Tru-9 toall those suffering 
TFm the disease and to those ,n higly vulnerable groups 
(children, labour aggregatione or cther population groups); 

3. 	 Prevention of mortality and reduction of morbidity and 
rrevalenceby adminTstration of antimalaria drugs (as for level
 

2) and by carrying out vector control measures; 

4. 	 Application of control neasures on a countrywide basis with the 
ultimate objective of eradicating the disease. 

Any 	 individual country may have areas where any of the above 
tactical variants can be implemented, provided adequate consideration is 
given to the ways in which the epidemiological interdependence among 
them may influence the output of the proposed activities. Equally, the 
various tactical variants may be taken as different stages of 
development of a programme. 

Antimalaria activities should be planned in adherence to the 
following principles:
 

o 	 The national will to control the disease should be clearly 
expressed through a governmental decision to support 
antimalaria activities on a long-term basis; 

o 	 Malaria control should be an integral part of the country 
health programme; 

o 	 The feasibility and practicability of reducing malaria to a 
level concordant with the set objectives should be 
demonstrated; 

o 	 The participation of the community should be a condition sine 
qua non and, since success will greatly depend on its membii'
 
understanding of the effects of the different methoes of
 
control, emphasis must be put on obtaining the commu.,,ty's 
appreciation of the importance of all these elemen'.; 

0 	 Wherever applicable, permanent measures for control of malaria
 
should be an integral part of relevant physildl (e.g. irriga
tion, drainage, highways) and economic development programms,
 
through the collaboration of the government ministries and
 
agencies concerned.
 

The selection of control methods should be made following what has
 
been defined as the epidemiological approach in its broadest sense, i.e.
 
taking the fullest possible consideration of the biological, ecological,
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social and economic determinants of the malaria problem and those fac
tors which may influence the applicability or effectiveness of indivi
dual control measures and their possible combinations.
 

The first two tactical variants may require only the use of anti
malarial drugs through PHC, for which adequate logistic support and
 
training should be developed, as well as a referral system to deal with
 
treatment failures and monitoring of drug-resistance.
 

Long-term control programmes aiming at the reduction of prevalence
 
should depend on a PHC system which is capable of dealing with the diag
nosis and treatment of disease, health education, organized community 
participation and of responding to abnormal situations. Under these
 
conditions, priority should be given to bio-environmental methods of
 
malaria vector source reduction, wherever they may usefully affect
 
malaria transmission as well as measures aiming at the interception of
 
man-vector contact. Jse of measures requiring regular application at
 
high levels of coverage, such as insecticides or mass drug administra
tion, should be reserved for control programmes with good prospects of 
achieving and maintaining interruption of transmission or for combating
malaria epidemics. 

In support of this strategy, it is essential to develop a solid 
research programme to search for new tools, evaluate their conditions of
 
applicability, improve the knowledge on malaria epidemiology and its
 
variability in space and time, and to improve the methods of programme
 
delivery and evaluation.
 

Both programme development and research, particularly field
 
research, requires a special effort in manpower development. Training

is required not only for malaria specialists but also for the provision
 
of an adequate cadre of health workers and a community well-versed in
 
their role in malaria control.
 

G. Recent Orientation
 

The considerable resurgence of malaria during the mid-seventies has
 
been largely controlled. This uccess has mainly been due to the
 
mobilization of extraordinary resources and the redeployment of
 
traditional control methods. Nevertheless, progress slowed down and,
 
since 1979, resurgences which occurred in some countries counterbalanced
 
the limited progress achieved in others.
 

The problem of Plasmodium falciparum resistance to common anti
malaria drugs has spre-during the last few years and has become par
ticularly alarming because of its extent into Africa. Collective chemo
prophylaxis without controlling malaria transmission poses the serious 
risk of intensifying and extending the resistance problem. This problem
 
considerably restricts the applicability of the second tactical variant
 
(see Section F-2, above).
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With 	the collaboration of the UNDP/World Bank/WHO Special Programme 
for Research and Training in Tropical Diseases (TDR) a programme for the
 
global monitoring of drug resistance has been developed, includ"ng the 
production of standard test kits and the training of national staff. 
However, its relevance to malaria control must be seen in perspective, 
and the degree of resistance and extent must be taken into account for 
the efficievit implementation of antimalaria action. Little progress has 
been made towards developing effective methods to prevent the develop
ment of drug resistance or limit its spread, although considerable 
knowledge isbeing accumulated on the mechamisms of drug resistance. 

The reorientation of antimalaria action at the country level for 
the application of the control strategy has started. Nevertheless, many 
difficulties have yet to be overcome which will require changes in 
attitudes of malaria specialists and public health personnel and a 
progressive understanding of the concept and implications of the
 
strategy of primary health care. A flexible and dynamic training 
programme should contribute to this development.
 

Three main types of situations must be distinguished in relation to
 
the development of malaria control through PHC.
 

1. 	Organized vertical antimalaria programmes which have generally 
remained separate from basic health services and have rarely 
been able to make significant contributions to the development 
of the general health infrastructure. Past failures at inte
gration of services, dismantling the ability to deal with 
nalaria before the development of an ability to deal adequately 
with health problems within primary health care, has led to 
some serious malaria outbreaks, forcing the return to vertical 
approaches and delaying the development of PHC in this area.
 

Malaria, therefore, may be considered as an increasing menace
 
to public health, not only by its direct damaging impact on the
 
health of the population but by the potential danger for exten
sive resurgence which may intefere with the orderly development
 
of a solid health infrastructure. Limited successes were ob
tained in the broadening of functions of the malaria services
 
to deal with a variety of problems which led, in some coun
tries, to the consolidation of combined health campaigns under 
a common vertical organization. New approaches aiming at a
 
redistrubtion of resources based on an improved epidemiologial
 
definition of the problem, at a decentralization of programme 
execution and at the progressive incorporation of antimalaria 
activities into the developing health care system, are 
beginning to show some success in a number of countries.
 

2. 	 A few programmes have developed, or are developing, systems of 
PHC to deal with malaria as a disease and to promote individual
 
and certain kinds of community preventive actiocas. Subsequent
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ly, or concurrently, attempts are being made to develop
 
resources for organized malaria control activities to deal with
 
special areas of high endemicity or epidemic potential. This
 
approach has its limitations since it presumes the capability

of developing Pn adequate basic health services organization.
 

3. Tropical Africa was excluded from the planned global malaria 
eradication programme of the sixties, as existing methodologies 
had not been shown to be applicable. Africa was, therefore, a 
field for research for suitable control or eradication 
methods. The new control strategy recognizes that the 
prevention of malaria mortality and reduction of suffering are 
feasible goals which could be achieved through PHC in Africa. 
Two of the main constraints observed are the shortage of anti
malarial drugs and the absence, or poor development of, logis
tic systems to ensure continuous availability of diagnostic and
 
treatment facilities.
 

Various experiences with the above three main types of situation 
will be analysed by a Study Group on Malaria Control as part of Primary
Health Care, which will be convened in November 1983. This group is 
expected to provide pragmatic policy guidance on what PHC services can 
do about controlling malaria and what existing malaria services can do
 
about PHC infrastructure development and under what circumstances. The
 
output of this Study Group is expected to be a major input to the Expert
 
Committee on Malaria which will meet in 1985.
 

As programme development is )aslcally dependent on local condr
tions, Regional Committees have formulated regional malaria control 
strategies to provide better guidance and support and to strengthen
cooperation through technical cooperation among developing countries 
(TCDC).
 

Teaaing requirements for the new control strategy are more
 
demanding than that needed for the application of the standardized
 
eradication methodology. Broader and higher degrees of competence are
 
needed at the planning and formative levels, while an adequate training

in malaria is needed by all the echelons of the PHC system and an 
adequate education in health is needed by the community.
 

WHO has established an interregional Secretariat for the
 
coordination of malaria training in Asia and the Pacific, set up with 
support from USAID, which became operational in 1982 and which, during
its first year of operation, has been engaged in determining training 
resources, collaborating with countries in defining their training needs 
and developing educational materials. The Secretariat aims at engaging
all training resources in a collaborative network which could 
effectively respond to the countries' needs. A training Seminar on 
E(lucational Technology took place in April 1983 and a modular training
manual is being developed. The Secretariat will collaborate with 
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training institL :ions in the organization of specific courses and
 
development of curricula. 

A similar coordinated programme is being developed in the Americas
 
where, following a review of resources and needs, a planning meeting was
 
held in September 1982 for the establishment of a collaborative network
 
and a coordinating mechanism.
 

The WHO Regional Office for Africa is also exploring resources and
 
needs, as well as the collaboration of institutions in developed coun
tries which may be incorporated ina similar programme.
 

Global coordination is being developed but itwill need strengthen
ing as more regional programmes are becoming operational.
 

Research promotion, coordination and support is being accomplished
 
with the collaboration and support of TOR. Research relevant to malaria
 
control is being supported by three specialized groups in malaria
 
research, i.e. immunology, chemotherapy and field research, as well as
 
the groups on epidemiology, socioeconomic research and biological con
trol of vectors. A very important role is being played by the 
institution strengthening component of the programme.
 

TDR-supported research in malaria has been particularly fruitful. 
In the field of new antimalarial drugs the main results have been the 
further development of mefloquine and the mefloquine-sulfadoxine
pyrimethamine combination and the coordintion and support of studies on
 
Qinghaosu. WHO evaluation and testing of new insecticides, primarily

aimed at new compounds for malaria control, is of vital importance. In
 
the field of immunology, considerable advances have been made towards 
the development of antimalarial vaccines and in applied field research 
in the global monitoring of drug resistance. 

WHO has also collaborated with countries, through the Regional
Offices and Headquarters, in the promotion, planning and evaluation of 
field studies aiming at problem identification and problem-solving in 
malaria control as well as in the epidemiological studies needed for the 
planning or evaluation of control activities. 

The Seventh General Programme of Work of WHO, covering the period
1984-1989, calls for the attainment of specific targets by national 
antimalaria programmes and for the development of WHO-supportive actions 
ir technical collaboration, trdining, research and the exchange and 
dissemination of technical and operational information. 
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AID MALARIA STRATEGY MEETING Annex 3
 
Columbia, Maryland 7-10 June 1983
 

COST OF ANTI-MALARIA CAMPAIGNS1
 

A. Introduction
 

Since 1955 the governments represented at the World Health Assem
blies directed the WHO to provide technical advice to implement a global
malaria eradication and to support the program through financial contri
butions for supplies and other essential services. The resources during 
the period 1955-1967 were provided by: (a)WHO from its regular budget
and from the Malaria Eradication Special Account; (b) the UN Expanded
Programme of Technical Assistance; (c) UNICEF; (d) The Pan American 
Health Organization; (d) U.S. Agency for International Development.
Most of the resources of the WHO Malaria Eradication Special Account 
(MESA) were supplied by the United States. Additionally AID (and its 
predecessors such as the Internatlanal Cooperation Administration pro
vided technical assistance, local cost support, training and funds for 
supplies and equipment on a bilateral basis. UNICEF also provided
supplies and equipment for malaria projects. According to Pampana, the 
first director of the WHO Malaria Eradication (1969)5 the international 
assistance to malaria eradication. totalled during the period 1957-1967 
the sum of nearly US$160 million, as indicated in Table I which does not 
include the direct AID contribution of US $ 407 million. 

1By: Professor L.J. Bruce-Chwatt, Wellcome Museum of Medical 

Science, London, England. 
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Table I 
International Assistance to Malaria Eradication
 

during 1957-1967 (after Pampana, 1969)
 

WHO/PAHO UNICEF Total
 

Year (in 1000 dollars) (in1000 dollars) (in 1000 dollars) 

1957 2,414 


1958 6,490 


1959 7,341 


1960 7,280 


1961 7,732 


1962 9,108 


1963 9,392 


1964 8,825 


1965 8,462 

1966 9,185 


1967 10,836 


Total 87,065 


7,526 


8,261 


8,801 


8,365 


5,480 


4,966 


5,411 


7,264 


5,749 


4,872 


4,987 


71,682 


92940
 

14,751
 

16,142
 

15,645
 

13,202
 

14,074
 

14,803
 

16,089
 

14,211
 

14,057
 

15,823
 

158,747
 

In 1959 the WHO attempted to produce an estimate of the regional

costs of malaria eradication basing its calculation on the average ex
penditure in each of the six WHO regions of !praying operation and sur
veillance activity, while assuming that the cost of the latter was 75% 
of sp.aying operations alone. The estimated annual average costs of 
spraying operations alone were shown in relation to the population to be 
protected in the malarious areas of each WHO region and the resulting
figJres per capita were given in a WHO report for 1959 (quoted by Pam
paria, 1969) as follows: 

African Region !JS$0.80 (0.30-1.28)
 
American Region bS$0.45
 
South-East Asia Region US$0.11 (0.10-0.20)
 
European Region US$0.20 (0.10-0.30)
 
Eastern Mediterranean Region US$0.20 (0.14-0.42)
 
Western Pacific Region US$0.18 (0.10-0.45)
 

Note: Figures in brackets represent the range
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B. More recent estimates of the cost of malaria.eradication
 
Taking into account the additional cost of surveillance activities
(for which the national governments are responsible) the conjuctural WHO
estimate of the cost of global malaria eradication in 1963 came to the
amount of US$1691 million. As admitted by Painpana (1969) this was certainly an underestimate, by at least $186 million, excluding the operations in Africa south of the Sahara, where by 1964 the difficulties oferadication had become fully ivident (WHO, 1969).
 
In 1969 the famous WHO report to the 22rd World Health Assemblystated in unambiguous terms the major obstacles to global malaria
eradication while pointing out that developing countries, which fortechnical, financial and other reasons are unable to reach the goal,will have to content themselves with malaria control.. ,
 
No specific or total figures for the cost of anti-malaria activities were given but the document indicdted that in 1968 the total annualsupport Gf external assistance to anti-malaria activities'was less thanUS$50 million of which over 
one half came from bilateral agreements,


especially those of AID (WHO, 1969).
 
The WHO overall figure for the cost of malaria eradication in 1963
was reassessed by Bruce-Chwatt (1978) in the following way, based
available documentation. Over 

on
 
the year 1957-1967 the WHO (including
PAHO) had spent on malaria eradication programs some $87 million (including the funds available under the technical assistance component of
the UN Development Program). During the 
same period UNICEF provided
total 
supplies to the value of $70 million. Assistance provided by AID
amounted during that decade 
to $225 million in dollar grants,. $218
million in grants from U.S.-owned local currency and $88 million frOm
low interest loans. 
 The expenses of national governments (at 4 times


the assistance of WHO and UNICEF) were estimated at $650 million. 
Thus
the total 
cost of the first eleven years of malaria eradication were of
the order of about $1400 million. However, during the following 8 years
from 1968 to 1976 the estimated annual WHO/PAHO expenditure on malaria
eradication and control was of the order of 
$10 million, while the
 average assistance of 
AID in grants and loans probably doubled that
figure. 
 In other words, during the period 1968-76 the total estimatedinternational assistance to malaria control 
nperations was of the order
of $250 million, while the countries concerned spent between three to
four times that amount to US$750-1000 million. 
 Thus the cumulative
expenditure on global malaria eradication and control over 20 years
1957-1976 was of the order of US$2400-2650 million. Two years earlier,,Jeffery had arrived at a somewhat more conservative estimate of US$2000. 
A 1978 report of the Director General to the .31st World HealthAssembly (A31/19) contained a substantial amount of information on the
cost of malaria control. Itincluded expenditure on insecticides, drugs
and transport, but stressed the great difficulty of estimating the cost
of application, evaluation, and maintenance which vary greatly from one
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country to another. It indicated that the worldwide inflation and the 
increased price of oil were the main factors. However, another impor
tant factor was the extension of resistance of mosquito vectors to DOT 
and the need to use other more expents'e insecticides with shorter
 
residual action. 

This report quoted the cost of one round of indoo, residual 
spraying with DDT (75% wdp.) of an area ith _1lion inhabitants as 
US$140,000. The comparable cost of ore round of malathion (50% wdp.) 
would be US$345,000. 

Noguer (1978) drew attention to the WHO estimate in 1972 of the 
cost of malaria eradication operations in an area inhabited by a 
population of 1 million. These calculations were based on the price of 
one ton of DDT 75% wdp power at US$500; however, by 1977 this price 
increased to US$950 excluding shipping and insurance. The cost of DDT 
alone for t11e protection of the population at two spray rounds per year 
was US$147,000 in 1972 and rose to US$279,000 in 1977; this meant an 
increase fiom US$0.15 to US$0.28 per person per year. 

The ;-atios of increase in cost between 1972 and 1977 were 1:2 for
 
DDT and 1:8 for malathion. Thus if the degree of DOT resistance of
 
mosquitoes is so high that malathion should be used, the cost of this
 
insecticide a" 50% wdp four times a Year would be US$1,188,010 per 
annum. The overall cost of malaria control by DDT in an area #ith 1 
million population, which was estimated in 1972 at US$630,000, would be 
US$1.7 million in 1977, according to Noguer (1978) 

Although the costs of application of residual insecticides cannot 
be estimated with any degree of certainty, the WHO document indicated 
that the average ratio of such method of control is 30% for insecticides
 
(25%-50% range), 35% for labor and supervision (25%-50, range), 25% for
 
transport (10%-40% range) and 5%for equipment and contingencies (.%

7.5% range).
 

The estimated yearly global requirement of some main insecticides 
and drugs for the period 1978-1983 was also tentatively given in the WHO
 
report to the 31st World Health Assembly (of 1978) and quoted for the
 
period 1978-1983 approximate annual requirements as follows: DDT 30,000
 
tons, malathion 20,000 tons, fenitrothion 750 tons, propoxur 350 tons.
 

As for drugs, the requirements were: chloroquine 470,000 kg,
 
primaquine 4600 kg, quinine 4100 kg, pyrimethamine 24 kg, long acting 
sulfonamides 23,400 kg. Naturally the figures for requirements of
 
insecticides (and also some drugs) represent alternatives rather than 
combined application of specific compounds but the document gave no 
explanation how the projections were made.
 

Obviously, in areas of DDT resistance the change to malathion or to
 
other insecticides will be immediately reflected in the cost estimates,
 
since the price of malathion increased between 1972 and 1977 about 4
 
times faster than the price of DDT.
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When it comes to the cost of antimalarial drugs, some estimates 
were made by the WHO in 1977, when the average single dose treatment 
using 4.5 tablets of chloroqine (100 mg base per tablet) per person per
 
year would rpr-esent the expenditure (for a population of one million) 
of US$45,00U for the drug alone, or an annual cost per person of 
US$0.045. This was based on the mean dosage of 10 mg base per kg of 
body weight and on the cost of US$10 per 1000 tablets. 

The latest and probably most reliable estimate of costs of malaria 
control was prepared for the AID Manual on Malaria control in Primary
Health Cvre in Africa (Washington, 1982). Annex XIII of this manual is 
a step-by-step primer, designed to guide the non-expert through the 
severdl steps of calculating the costs of a malaria control program. It 
provides illustrative costings for programs of chemotherapy, of
 
chemoprophylaxis and of vector control through the use of a residual 
spray (malathion). Parallel calculations could of course be made for 
alternative insecticides, e.g., DDT, fenitrothion, propoxur, etc. The 
manual describes the process of cost calculation. 

For vector control using malathion the calculation is shown in 
Table 2. 

Chemotherapy and chemoprophylaxis are now the most important

component of malaria control within the orbit of primary health care. 
Estimates of cost of this method depend largely on the epidemiological
conditions of the relevant area. The most recent estimates were given
in the AID Manual on Malaria Control in Primary Health Care in Africa 
(Washington, 182) and are tabulated Table 3.
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Table 2
 

Cost of residual vector control by malation in tropical Africa for a population of I 1llion In a rural ares 

(AID. 1932)
 

Insecticide, Cost of 501 Requirement Cost of Spraylng equip- Transportation Other supplies Total 
fornulation and wdp per to. per insecticide "ent Including (lab. equipment) 
frequency of and average spraying per year spare parts and 
spraying at 2L sprayable round of plus reserve nozales Initirl Annual Initial Annual Initial Annual 
tochnIcal product surface per 200o000 and wastage coat ost cost cost cost cost 
per a house houses (recurring) rocu7rig approz spros 

Malathion 501 U$2500 200 metric US$500,00 750 sprayers at UJI$37000 US5260,000 UB$11000 USS2400 U8$ uS 
vdp. twice per 321 toes 2 2 - US$100 a 2,036.000 

° 
aasum each spray US$1, 00000 US$75.000 plus 13526,C 
round of 6 seeks US$25,000 
duratiom UB$3,000 

Mote: 

The astm of fuel. lubication and naigtenance have not been indicated in this table, since they vary greatly Is different 
cowAtrier and because the price is subject to fluctuation. A crude calculation based on probable cousumptiou shown 
thut the annual coat of these items would amount ot M-5ft of the annual coat of transportation. Salaries sad wages 
Of personel are not includedi 



Table 3 
Estimated costs of chemotherapy and chemoprophylaxis
 

for an African population of one million
 
of whom 25% are children (10-12 years)
 

Type and action of 
Uru9_ 


Chemotherapy of 

febrile attack 
Chloroquine at 600 

mg base single

dose for adults; 
half the dosE for 
children 


Chemoprophylaxis 

limited to preg-

nant women and 

children below the 
age of 5 years.

Chloroquine at 5 
mg base per kg of 

body weight. 


Population compo-
sition and other 
characterlstlcs 

Adults: 750,000 

of 60 kg body 
weight 

Children: 250,000
of an average 30 
kg body weight 
Fever attacks: 

adults 1/year; 
children 3/year 

Adults: 50,000 

(20%) Children 0-5 

yrs.: 150,000 

with an average 

body weight of 15 

kg. Frequency of 

prophylaxis: once 

a week throughout 

the year. 


Drug formulation 
and requrement s 

Tablets at 150 mg 

chloroqine base. 

750,000 x 4 
tablets = 
3,000,000 tablets 
for adults 
250,000 x 2 x 3 = 
1,500,000 tablets 
Total = 4.5 
million tablets
 

Tablets at 150 mg 

chloroquine 

base. Adults: 

50,000 x 2 tablets 
x 52 = 5,200,000 
tablets, 
Children: 150,000 
x 0.5 tablets A 52 
= 3,900,000 
tablets 

Estimated costs 

Tablets at $15 per
 
10000
 
4500 at $15.00 = 
$67,500
 
cost per person 
treated = $0.0675. 

5,200 + 3,900,000 
= 9,100,000 
tablets at $15 per
1000 = 136,500 
Cost per person
 
protected $0.6852.
 

Note: As the Manual points out, these estimates do not include the
 
cost o  hipping, customs duties (unless waived), storage, transport and
 
salaries, wages and other charges for the distribution of drugs. It is

likely that this will at least double the annual expenditure, but this
 
depends on the structure of the services of primary health care and on

the amount of support of community inthe form of voluntary workers. It

is obvious that the needs for personnel are substantially higher forchemoprophylaxis than for chemotherapy in which essentially static
health units are involved. 
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C. Costs of USAID involvement in malaria eradication and control
 

Over the past 30 years (1950-1981) AID has been involved in sup
porting malaria eradication and malaria control activities. According 
to the GAO report for 1982 (p. 14) the bilateral assistance to 76 
various projects in alved the cost of US$677.3 millions (of which 79.3% 
went to Asia, 14.3% to Latin America and the Caribbean, 4.4% to Africa, 
and about 2% to other projects). Assistance to multilateal projects
 
(these are contributions to WHO, PAHO, UNICEF and UNDP) amounted to
 
US$131 million. The total was US$808.3 million. Of this sum US$114.7
 
million were disbursed between 1950 and 1956, before the initiation by
 
the WHO of the malaria eradication programme. During that program 
(1957-1969) AID contributed US$407 million in adition to centrally
 
funded technical assistance (estimated at about US$100 million).
 

Thus it appears that if the conjectural sum of US$2,000,000,000 
spent globally on malaria eradication during that period is acceptable,
 
the AID's proportional assistance to it was of the order of 25%. How
ever, of the total estimated international assistance during that period
 
(about US$180 million) the USA contributed at least 55%-60%.
 

One should not ignore the fact that in addition to bilateral and 
multilateral US support of anti-malaria activities (which cumulated 
during the period 1950-1981 some US$808.3 million) the support to 
research and development was US$181.2 million. The latter contribution
 
is particularly important as it may produce some new compounds and
 
methods of malaria control at the time when the former insecticides and
 
drugs are of decreasing value, because of the resistance of the patho
gens and vectors of malaria.
 

D. Conclusion 

Despite an enormous effort, malaria eradication has not been 
achieved, although the work of the past 30 years has resulted in many 
positive achievements. The recent resurgence of the disease in Asia and 
elsewhere constitutes a setback, attributable in large measure to major 
reduction of anti-malaria operations despite continued presence of 
malaria transmission. Unless the world community recognizes the
 
importance and urgency of the problem, many of the gains made so far,
 
will be lost. It would be wrong and shortsighted to wait for new
 
weapons against malaria without attempting to stem the tide of malaria 
in developing countries. The new strategy of WHO consists in identi

1According to AID document DPE-1179-C-00-2013-0 the US assistance 
to malaria eradication during four years of 1958-1961 amounted to 
US$122.1 million. This is twice as much as US$59.7 million quoted in 
Table 1 for WHO/PAHO- and UNICEF-provided assistance during the same 
period. 
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fying the weaknesses and 
setbacks of the antimalaria programmes, co
ordinating all the various efforts, and promoting, organizing and

sustaining concerted action at 
 the international level. These

activities will be less fruitful unless all 
the countries strongly

support the effort, in order to bring about the success of the new 
approach. 

Problems of cost calculations as a test of feasibility of malaria
control in Africa have been well outlined in the AID Manual (1982) and 
are relevant to other developing countries of the 'tropical world. The 
paramount condition, before considering any external support for
assistance, is that such aid cannot be granted in the absence of a

national commitment to a goal-oriented, well planned, and cost-effective

plan of malaria control based on full community participation. 
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AID MALARIA STRATEGY MEETING 
 Annex 4
 
Columbia, Maryland 7-10 June 1983
 

CONSTRAINTS TO SUCCESSFUL ANTI-MALARIA PROGRAMS1
 

Various identified factors have impeded, and will continue to

impede progress in dealing with the problems of malaria. However, mere
identification of constraints is of little use unless something can be
done about them. Accordingly, these constraints are here listed in a 
sequence that indicates which factors may be averted or ameliorated by

good pre-program preparation, those which the program itself can
 
overcome, and those that represent the hard "facts of life" which

planners have to recognize and to which they have to accommodate In 
program proposals.
 

To restate: a properly designed malaria program proposal must:
 

o Identify the problems which the program is designed to 
overcome or ameliorate.
 

o Recognize and identify the appropriate role of each
 
participant in 'the program if program goals are to be 
attained; and
 

0 Take into account those factors which cannot rationally be

expected to change in the short run or be changed by the 
program itself. Such factors do not militate against

initiating a program. 
 By taking them into account, it is 
possible to avoid the establishment of unattainable goals,
comparison with which may cause even remarkable progress 
to be regarded as failure.
 

A. Principal Constraints
 

Among identified constraints to successful malaria control, the 
following ranked high. 

'Adapted from The Bureau for Africa's Manual on Malaria Control in
 
Primary Health Care in Africa, December, 1980. Although this ist of
 
constraints is drawn from experience in tropical Africa, their applica
tion is in virtually every respect world-wide.
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1. Failure to establish baseline data; to stratify the area 
to be served according to the levels of malaria endemicity
 
and the patterns of excessive mortality (to determine the
 
tactical variant(s) to be used); to anticipate management,
 
logistic, manpower and financial requirements; to provide
 
for regular evaluation of results attained; and to replan
 
the program on the basis of evaluation results.
 

2. 	Inadequate knowledge of cost-effectiveness of control
 
measures.
 

3. 	 Assignment of anti-malaria responsibilities to a health 
infrastructure inadequately prepared to assume the burden.
 

4. 	Shortages of both trained manpower and essential training
 
capacity; inadequate training facilities at all levels.
 

5. 	Poor administrative, managerial and general services 
support, including coordination of and cooperation among 
all malaria and related control efforts, agencies and 
institutions. 

6. 	Structural inadequacy of the anti-malaria effort at the 
center. A central malaria service within the Ministry of 
Health is an absolute need to support the "front line" 
elements of the PHC system. 

7. 	 Difficulty of access to malarious areas. 

8. 	Limited resources to cope with the many problems faced (of
 
which malaria is only one). 

9. 	Inflation of all costs in the face of declining per capita
 
resource availability throughout much of Africa.
 

Of these nine key constraints to program success, the first 
three can be averted or contained by proper initial preparation
 
and planning; the second three are in fact part of the problem
 
to be overcome; and the final three are the hard facts of life
 
that must be recognized and taken into account in setting 
program goals -- including such goals as the assumption by the 
host government of all costs beyond the period of external
 
support.
 

B. The Role of External Assistance
 

Of the above-listed constraints (some applicable to one or more
 
national entities; some to all), a number emerge as of particular 
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interest to sources of external assistance. Recognizing that donor
 
nations and other sources of external assistance will normally

concentrate their efforts in areas in which they have a natural
 
competitive advantage, it appears that the following list of
"constraints" may be amelioratad in greater or lesser degree by the
 
efforts of one or more of the sources of external assistance.
 

1. Planning. For those countries where anti-malaria efforts
 
are non-existent, poorly conceived and executed, or being

expanded, assistance in the very formulation of a plan will
 
frequently be the most appropriate form of initial external
 
assistance.
 

2. Operational Research. Both at the outset and subse
quently, as program execution progresses, operational research
 
is a valid and essential part of any anti-malaria program. Its
 
purpose is to solve problems, to make better use of available
 
means or to improve available means of dealing with a problem;

it may be the device through which a program is formulated or
 
its efficacy demonstrated. As such, to the extent that it lies
 
beyond the capacity of the country to implement, it warrants
 
external support, technical or financial.
 

3. Basic Research. While some of the developing countries
 
possess basic research capacity, and their use of it (inappro
priate cases) may warrant external support, in the main the
 
problems of basic research should continue to be met through

the efforts of external sources of assistance. The need for
 
such sources to support basic research is clear cut.
 

4. Training While expert opinion is unanimous in the view
 
that training should take place as close as possible to the
 
site where the training will be put to use, most developing

nations acknowledge that, with few exceptions, they lack the
 
capacity for in-country training of the planners, the
 
evaluators, the managers and the administrators, the trainers
 
of operational level personnel the high-level technical and 
professional personnel, and the skilled manpower essential to a
 
successful logistics supply system.
 

No area of activity commiends itself more firmly for exter
nal assistance.
 

5. Resource Availability. The criteria to be met by coun
tries seeking external assistance include a long-tern country
commitment to support the anti-malaria program beyond the 
termination of external assistance. This is not to suggest
that external assistance be given only to those countries which 
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demonstrate that they can go it alone. Help is needed to 
initiate an anti-malaria program, and the generally noted con
straint of limited resources and cost inflation points clearly
 
to a key area of external assistance: the financing of
 
imported Commodities, and the provision of essential technical
 
assistance. Appropriate fields of assistance include:
 

a. Provision of expertise (short-term and long-term), 
particularly highly specialized professionals (engineers 
with public health background, parasitologists, entomolo
gists, irrigation experts, anthropologists) as well as 
skilled management. 

b. Essent'al supplies. (depending on the tactical 
variant chosen and the intervention methods selected, this
 
form of assistance could include drugs, insecticides,
 
spray equipment, larvicides, etc.)
 

c. Transport
 

d. Support of ancillary but malaria- related activity 
such as
 

1. Health education
 
2. Mass media and public promotion
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AID MALARIA STRATEGY MEETING 
 Annex 5
 
Columbia, Maryland 7-10 June 1983
 

ANTI-MALARIA METHODOLOGIES: THE TACTICAL VARIANTS
 

The Seventeenth Report of the WHO Expert Committee on Malaria (WHO,
Geneva, 1979: Technical 
Report Series 640) defines a malaria control
 program as an organized effort to institute, carry out and evaluate such
anti-malaria measures as are appropriate to the prevailing epidemiolocal and socio-economic conditions, 
in order to achieve the greatest

possible improvement in the health situation of a population subjected

to the burden of this disease or exposed to the risk of its resurgence.


The purpose of such a program is 
to reduce the impact of malaria on
the population to the lowest possible level. The control 
measures

selected should be economical 
 and the methods of operation and
 
evaluation must be chosen in relation to the set objectives.


The following sequence of goals and associated anti-malariamethodologies, referred to in the Expert Committee Report as tacticalvariants, encompasses the major posssibilities of malaria controT.

1. Tactical Variant No. 1 

Goal: Reduction and prevention of mortality due to malaria.
 

This represents the most elementary form of a malaria control 
program. 
For such a program, 'he only practical measure is the
administration of curative doses of an effective schizonticidal

drug. For the patient, it will 
shorten the duration of each

episode of malaria 
fever, reduce absenteeism from school and
work, and, in areas where Plasmodium falciparum is prevalent,

contribute to an improvement in general health.
 

2. Tactical Variant No. 2
 

Goal: 
 Reduction and prevention of mortality and morbidity.
 

In this variant, it is necessary not only to provide effective
 
anti-malarial drugs in sufficient quantities 
for the early

treatment of malaria
acute cases, but also to pay special
attention to certain selected groups (e.g., 
infants and young

children, nursing and expectant mothers, high-priority members

of the labor force, etc.). This special attention takes the
 
form of chemoprophylaxis to prevent malaria.
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3. Tactical Variant No. 3
 

Goal: Reduction of prevalence and endemicity of malaria.
 

Tactical Varients Nos. 1 and 2 are limited "holding operations" 
which can reduce alaria-related mortality and morbidity but 
which have relatively little impact on malaria prevalence and 
endemicity. Tactical Variant No. 3 requires additional
 

" measures designed to reduce malaria prevalence. Measures to be
 
taken will be selected on the basis of the epidemiological and
 
environmental situation, fund availability and administrative
 
capacity. They include (in addition to chemotherapy and
 
chemoprophylaxis) such vector control measures as the reduction
 
of mosquito breeding habitats, careful selection of building 
sites, destruction of adult mosquitoes by residual spraying or
 
space spraying- of insecticides, and destruction of mosquito
 
larvae through the use of chemical or biological larvicides.
 
These measures may and usually will vary, not only from country
 
to county, but also among ecological and epidemiological
 
settings within a country. Such a program need not be nation
wide in its application; it may be carried out in areas where 
technical feasibility exists, while Tactical Variant Nos. 1 and 
2 are being conducted elsewhere in the country. 

4. Tactical Variant No. 4
 

Goal: Countrywide malaria control, aiming at the ultimate 
objective of eradication. 

This variant requires a long-term malaria control program with
 
specific time targets for attaining the interim objectives 
described under Variants 1,2 and 3, and leading ultimately to 
eradication. 
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1
 
CHEMOTHERAPY OF MALARIA


I. INTRODUCTION
 

Long before the advent of synthetic antimalarials, quinine was
 

widely used for therapeutic purposes and to a limited extent also for
 

the prophylaxis of malaria. In the suppression (prophylaxis) of malaria
 

quinine was largely replaced in the 1930's by mepacrin and this in turn
 

after the Second World War by the 4-aminoquinolines. Chloroquine and
 

amodiaquine, the most important 4-aminoquinolines, also replaced quinine
 

to a large extent in the area of malaria treatment.
 

Since the 1950s antimalarial drugs have been used on a very large
 

scale in the general population for therapeutic purposes, namely pre

sumptive and radical treatment in the context of surveillance. Since
 

the attack measures in the malaria eradiction programmes were generally
 

based on the interruption of malaria transmission through vector con

trol, the antimalarial drugs in these programmes had a good measure of
 

protection against the development of parasite resistance. However, in
 

areas where exophilic or insecticide-resistant vectors were responsible
 

for malaria transmission, drugs were increasingly used. These were also
 

the circumstances in which drug resistance occurred. Spread of the
 

resistant parasite isolates was the most rapid where malaria trans
mission was most intensive.
 

Chloroquine resistance of Plasmodium falciparum occurred first, and
 

almost simulataneously, in Colombia and Thailand in 1960 and since then
 

it has spread to wide areas of South America and Asia east of New
 

Delhi. Sulfonamides and pyrimethamine were used as alternative thera

peutic and prophylactic drugs. However, resistance to these combina

tions appeared in the late 1970s and a shift to quinine and tetracycline
 

as alternative drugs of the last line became necessary.
 

In the meantime, research in the area of chemotherapy of malaria
 

has made some progress and it can be expected that mefloquine will soon
 

become available as a drug for the treatment of multiresistant falci

parum malaria. Other candidate compounds have been identified and are
 

lby: Dr. W.H. Wernsdorfer, Chief Medical Officer, Research and
 

Technical Intelligence, Malaria Action Programme, World Health
 
Organization.
 



already in a phase of preclinical or early clinical development. How
ever, the development of new drugs being an expensive and time consuming
 
undertaking, the drugs which are in hand need to be protected against
 
the development of resistance.
 

The balance of this document provides an overview of the available
 
antimalarial drugs, of advanced 
new candidate compounds, of operational

drug administration in malaria control and of resistance against anti
malarial drugs.
 

II AVAILABLE ANTIMALAOTAL DRUGS
 

Most of the available antimalarial drugs are blood schizonto
cides. Primaquine continues to be the only radically cuiative 
tissue
 
schizontocide against Plasmodium vivax and also the only effective
 
gametocytocidal drug against P. falciparum.
 

A. 4-aminoguinolines
 

Chloroquine and amodiaquine are the most important representa
tives of this group. They act as blood schizontocides against all
 
four human pathogenic Plasmodium species. In P. vivax, P. ovale and
 
P. malariae they also possess gametocytocidal action. However, they
 
have no tissue schizontocidal and sporontocidal action. Their half
life is much longer than originally thought, namely over one week.
 
These drugs are widely used for the treatment of all forms of
 
malaria and also for suppression. However, drug resistance of P.
 
falciparum has seriously limited the usefulness of these drugs,

especially of chloroquine, in wide areas of eastern Asia, the
 
western Pacific and South America. Chloroquine is the cheapest
antimalarial drug, the cost of one radical treatment (adult dose)
representing US $ 0.10 - 0.12. Amodiaquine is apparently slightly 
more active than chloroquine and may have an advantage in areas with 
incipient or low-grade chloroquine resistance of P. falciparum.
However, this drug is significantly more expensive than chloroquine. 

B. Dihydrofolate reductase inhibitors
 

Dihydropteroate synthetase inhibitors
 

1. Pyrimethamine
 

This compound has a marked blood schizontocidal effect in
 
all human pathogenic Plasmodium species. It also has a causal 
Frophylactic and sporontocidal activity. The drug has a half
life of approximately one week. It has been widely used for 
the suppression of malaria and in conjunction with the presump
tive treatment of malaria as a sporontocide. However, both P. 
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falciparum and P. vivax have in large areas of the world
 
acquired resistance to pyrimethamine. The effect of pyrimetha
mine is potentiated by sulfonamides, and moderately pyrimetha
mine-resistant P. falciparum generally responds therapeutically
 
(with radical cure) to a combination of sulfonamides and pyri
methamine. However, this is less evident in P. vivax. The use
 
of pyrimethamine alone for prophylaxis is considered obsolete.
 

2. Proguanil
 

This drug like pyrilmthamine is also a dihydrefolate
 
reductase inhibitor. It hat; a moderate blood schizontocidal
 
action but a very pronounced causal prophylactic and sporon
tocidal activity. It has been widely employed for the suppres
sion of malaria, requirig daily administration as its half
life is quite short. Proguanil has not been widely used for
 
the Lreatment of malaria. Cross resistance of P. falciparum
 
and P. vivax to pyrimethamine and proguanil has been reported,
 
but it has not yet been substantiated whether such cross resis
tance extends also to the causal prophylactic activity of
 
proguanil. Appropriate studies are indicated.
 

3. Sulfonamides
 

Sulfonamides are dihydropteroate synthetase inhibitors and
 
are comparatively weak antimalarial drugs when used alone.
 
However, they are potentiators of the activity of dihydrofolate
 
reductase inhibitors such as pyrimethamine. Although sul
fonamides with a short half-life act also as potentiators, the
 
use of long acting sulfonamides is preferable so as to match
 
the half-life of pyrimethamine. Thus sulfadoxine has been
 
generally selected as the most suitable partner for combination
 
with pyrimethamine. The formulation of sulfadoxine and
 
pyrimethamine is now available under the trade name of
 
Fansidar. This meeicament is used as an alternative drug for
 
the treatment of chloroquine-resistant falciparum malaria. One
 
radically curative dose (1500 mg sulfadozine + 75 mg
 
pyrimethamine) costs US $ 0.25 - 0.30. There is no indication
 
for the use of this combination in the treatment of vivax ma
laria as P. vivax still generally responds to chloroquine. The
 
prophylactic use of Fansidar is discouraged since this may
 
entail the promotion of drug resistance in P. falciparum.
 



4. Sulfones
 

Sulfones are also dihydropteroate synthetase inhibitors.
 
However, most of these compounds have a short half-life and
 
thus the combination of dapsone and pyrimethamine (Maloprim) is

considered to be inadequately matched. Maloprim was developed

for malaria prophylaxis and not for the treatment of malaria.
 

C. Quinine 

This drug is the oldest antimalarial available. As a potent

and fast acting blood schizontocidal drug, it has retained its place

in the treatment of highly acute and complicated malaria. Recently

the drug has become very important again as the last line medicament
 
for the treatment of multi-resistant P. falciparum. In this
 
connection it is usually given 
in association with -:etracycline

since quinine alone will not always lead to radical cure, especially

if quinine is adminstered for less 
than seven days. Quinine has a
 
very short half-life. When it was 
used as a suppresive medicament
 
it had to be administered on a daily basis. This and 
its bitter
 
taste have discouraged its wider application for suppression and the

drug has largely stayed limited to therapeutic use. It is
 
relatively expensive.
 

D. Primaquine
 

Primaquine is an 8-aminoquinoline. It has tissue schizonto
cidal activity against 
P. vivax and P. ovale and gametocytocidal

activity against P. falciparum. It 
is being used for the radical
 
treatment 
of vivax and ovale malaria (14-day course) and as a
 
gametocytocidal drug 
(single dose) in association with a blood
 
schizoncocide for radical curative treatment of P. falciparum.
 

Doses and treatment schedules of the above mentioned drugs are
 
show, in Table 1.
 

III NEW CANDIDATE ANTIMALARIAL COMPOUNDS
 

A. Mefloquine
 

This drug, a 4-quinoline methanol, was developed by the Walter
 
Reed Army Institute of Research. Clinical studies 
were conducted
 
under the auspices of the World Health Organization (UNDP/World

Bank/WHO Spec'al Programme for Research and Training in Tropical

Diseases 
si Malaria Action Programme) and industry. The drug is 
expected to be registered by the end of 1983 as the monocompound;
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however, for its use in endemic areab a combination with sulfadoxine
 
and pyrimethamine is being developed, the registration of which may
 
be foreseen for the end of 1984. Mefloquine is a potent blood
 
schizontocidal drug. It has a long half-life of 20-30 days. It can
 
be used both for the treatment and the suppression of malaria.
 
However, experts suggest that its use in endemic countries should be
 
restricted to radical curative treatment.
 

B. Qinghaosu (artemisinine) and its derivatives
 

Quinghaosu, a sesquiterpene lactone and active principle of
 
Artemisia annua, was isolated by Chinese scientists and found 
effective in the treatment of chloroquine-resistant falciparum 
malaria, using daily doses of 0.3 - 0.4 g in oil suspension 
administered intramuscularly (i.m.) for three days. The drug is 
insoluble in water, but is is absorbed when given orally, although 
it is apparently inactivated for the most part as a result of a 
first pass effect. Thus, oral doses of 1.5 - 2.0 g per day for 
three days are required for obtaining the efficacy of the daily i.m. 
administration of 0.3 - 0.4 g. 

Subsequently, derivatives were prepared from artemisinine
 
extracted from plants. Some of these analogues were found to be
 
more active than artem.'sinine. Two were selected for further
 
development, i.e. artemether and artesunate. The former is soluble
 
in vegetable oils, the latter is soluble in water and can be
 
administered by the intravenous (i.v.) route. Artemether has been
 
used as an i.m. injection (once daily 0.2 g artermether for three
 
days), artesunate as an i.v. injection or drip (0.2 g on the first
 
day, 0.1 g each on the second and third day). The clinical effect,
 
i.e. disappearance of fever and parasitemia, was more rapid with
 
artesunate, which proved to act significantly faster than quinine.
 
However, recrudescences (of the RI type) were more frequent after
 
artesunate as compared to artemether and artemisinine.
 

Artemisinine and its derivatives have an extremely short half
life and were generally well tolerated at the indicated dose
 
levels. However, a transitory bone marrow depression, and
 
fetotoxicity in animal models indicate the possibility of side
effects which deserve further study. These phenomena may be related
 
to oxidative damage which seems to be also the mechanism of the
 
antimalarial activity of this group of drugs.
 

Although clinical studies in China of artemisinine, artemether
 
and artesunante (which have included up to now over 2,000 casee of
 
vivax and falciparum, with among the latter a substantial number of
 
patients with cerebral malaria) may suggest that this group of drugs
 
is in a very advanced state of development, the available preclini
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cal data do not yet comply with internationally accepted standards
 
required for the performance of clinical trials.
 

WHO's Chemotherapy of Malaria group (CHEKAL), in collaboration
 
with Chinese scientists, is actively promoting the development of
 
artemether and especially artesunate since these drugs hold consi
derable promise for the treatment of highly acute and complicated
 
forms of falciparum malaria, especially infections with chloroquine
resistant P. falciparum. Current efforts are directed towards 
the
 
the development 
of direct drug assay methods, the completion of
 
preclinical toxicological studies, and the investigation 
of the
 
mechanism of action, with a view to accelerating the clinical
 
development of this drug.
 

C. Halofantrine
 

This drug, a 9-phenanthrenemethanol, was developed by the
 
Walter Reed Army Institute of Research, and is now undergoing

clinical trials under the auspices of an industrial firm. The drug

has been investigated in the classical way, through rodent and
 
simian malaria screens and toxicological studies in various animal
 
models. Observations in volunteers confirmed the blood schizonto
cidal activity of the compound which was well tolerated in single

doses of up to 750 mg and in of 420 mg each
three doses in one
 
day. Longer administration at this dose level was associated with
 
epigastric pain, but 250 mg every six hours for three days was well
 
tolerated and uniformly curative against P. falciarum in 
all
 
cases. The action of halofantrine is independent of chloroquine

resistance. The medicament was considered as 
a replacement drug for
 
mefloquine with which it appeared to share cross resistance, but
 
recent investigations suggest that the sensitivity to mefloquine is
 
independent from that to halofantrine. The present clinical trials
 
aim at determining optimum doses and regimens for a one day

treatment. Single doe treatment, even 
at relatively high doses,
 
was associated with recrudescences, whereas one day treatment with
 
divided doses (e.g. 
250 mg every six hours) was radically curative
 
in all cases.
 

D. Pyronaridine
 

This hydroxyanilino-benzo-naphthyridine derivative been
has 

synthesized in and found be very
China was to a active blood
 
schizontocidal drug. Although the antimalarial activity in 
simian
 
models (P. inui, P. cynmolgi and P. knowlesi) appeared to be less
 
than in rodent models, its effect in human falciparum malaria is
 
encouraging and obviously independent of resistance 
 against

chloroquine. The drug was well tolerated in a variety of animal
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models; the chemotherapeutic index is quite high. There is no
 
evidence of teratogenicity, but induction of mutations was seen in
 
the Salmonella/microsome system with strain TA 1537. The rate of
 
fetal absorption was increased under pyronaridine.
 

More than 1,000 patients with vivax and falc9 A.rum malaria,
 
including a substantial number of cases of cerebral malaria, were
 
treated with pyronaridine in China, using oral administration (6
 
mg/kg body weight twice on the first day, and once each on the
 
second and third days), i.m. administrtion (two doses of 3 mg/kg
 
body weight at six-hour interval) or i.v. drip (total doses 6 mg/kg
 
body weight). The recrudence rate was highest (8.8%) in the
 
patients having received oral treatment and lowest (0%) in those
 
treated with i.v. drips. In the absence of bioavailability studies
 
after oral and i.v. administration (first pass effect?), it is
 
difficult to explain the different efficacy with the various
 
regimens.
 

Recent observations suggest that pyronaridine and some of its
 
analogues possess a causal prophylactic activity in rodent models
 
which is superior to that of primaquine.
 

Pyronaridine and its analogues hold considerable promise, but
 
there is need for completing the preclinical studies and for
 
investigating the pharmacokinetics of these compounds -- also with a
 
view of developing suitable galenic formulations -- before expanding
 
clinical trials.
 

E. Candidates Among Already Registered Drugs
 

Besides the registered antimalarial drugs, there exists a
 
variety of antibiotics, antifungal and cytostatic agents, which
 
deserve attention as potential antimalarial compounds, especially as
 
alternative drugs for the treatment of multi-drug resistant
 
malaria. The best example for this group are the tetracyclines
 
which are already being employed in this context, in association
 
with quinine. Similarly, clindamycin has a potent if slow
 
antimalarial effect, but certain side-effects and its high cost
 
preclude its wider use; this drug may therefore be considered as a
 
standby medicament. Although as yet less explored, cyclosporin A
 
and actinomycin D may prove to be useful in this context.
 
Erythromycin deserves special consideration as it has been shown to
 
possess antimalarial activity of its own and to potentiate the
 
activity of chloroquine in chloroquine-resistant malaria parasites
 
to a point at which the curative activity of normal dose levels is
 
re-established. This and other potentiating synergisms are worth
 

further investiSation; especially sulfonamides seem to emerge as
 
potentiating agents for a variety of standard antimalarial drugs, an
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observation which may have also practical application in the form
ulation and use of antimalarials.
 

A long-forgotten observation on the specific pharmacokinetics

of amodiaquine and chloroquine is now of direct interest. If both
 
compounds are given together the blood levels of both drugs 
are
 
higher than with the monodrugs, and there is also some indication of
 
synergism. Together with the emerging realization that cross
resistance within the 4-aminoquinolines is a heterogenuous pheno
menon, this may lead to an improved and more rational use of this
 
group of compounds.
 

Another question related to antifols has not yet been resolved:
 
although pyrimethamine and proguanil have certainly lost their blood
 
schizontocidal activity against P. falciparum and P. vivax in large
 
parts of the world, it is not known whether proguanil has also lost
 
its causal prophylactic action against P. falciparum. Unconfirmed
 
reports indicate that this is not the case; 
this is clearly a field
 
for investigation.
 

Recent studies seem to indicate that quinidine, an optical

isomer of quinine normally used as an antiarrythmic drug, is a more
 
active anti-malarial agent than quinine. Again, this is area
an 

meriting further exploration.
 

IV. METHODS OF DRUG ADMINISTRATION IN MALARIA CONTROL
 

There are several ways of using antimalarial drugs in the control
 
of malaria. They were, and still are, widely employed, often hap
hazardly, and today only radical treatment can be taken as a generally
 
acceptable principle.
 

A. Radical treatment
 

For radical treatment, antimalarial drugs are given with the
 
objective of achieving complete cure of the malarious infection. In
 
falciparum malaria this is in principle obtained through the
 
administration of an effective blood schizontocidal drug. 
 In areas
 
with low or medium degrees of transmission, primaquine may be added
 
as a single dose treatment for the elimination of gametocytes. In
 
vivax malaria as well as ovale malaria, elimination of latent
 
exoerythrocytic forms (hypnozoites) Is required. This is achieved
 
by a course of primaquine (see Table I). When radical treatment is
 
used effectively, is risk of selecting
there little resistant
 
parasites. However, to ascertain the efficacy of the drug it is

essential to follow up the patient. Radical treatment is today the
 
preferred method of drug administration. If well conducted and
 
properly controlled it can also be administered for mass treatment
 
in compact foci. In areas with a high malaria endemicity, chloro
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quine or amodiquine used at a dose of 10 mg/kg body weight was
 
recommended up to now as a radically curative drug, presuming that
 
the immunity of the patients would complement the drug effect.
 
However, in the light of present day knowledge on the selection and
 
spread of drug-resistant P. falciparum, this procedure can no longer
 
be universally recommended.
 

B. Presumptive treatment
 

This is a method of drug administration which had its Justifi
cation in malaria eradication programmes sensu stricto. In these
 
programmes doses of 10 mg chloroquine or amodiaquine/kg body weight
 
would be used for the treatment of fever cases on the presumption
 
that these might be malaria infections. Before the administration
 
of the presumptive treatment a blood slide would be taken and would
 
presumably be examined within the next few days. If the case was
 
positive, radical treatment would be given within 7 days from the
 
first blood sampling. Howeververy few malaria eradication pro
grammes have adhered to that schedule and delays between blood
 
sampling and diagnosis were often substantially longer thea 7
 
days. Thus, presumptive treatment was in many cases equivalent to
 
inadequate treatment and conducive to the selection of drug
resistant P. falciparum. Presumptive treatment has no place in
 
malaria control programmes. Even in malaria eradication programmes,
 
it should be restricted to conditions where delays between initial
 
blood sampling and diagnosis are kept safely below 7 days.
 

C. Mass drug administration
 

This is the technical term for any mass administration of
 
antimalarial drugs whether as a single round or in the form of
 
repeated administration. It has been applied in several malaria
 
eradication programmes as a single round right at the beginning of 
the attack phase in order to drastically lower the malaria reservoir 
and thus a.lso to reduce residual malaria transmission. Later on 
mass drug adminstration was increasingly used in arenas where 
insecticide resistance or exophilic behavior of malaria vectors had 
made malaria control difficult. Thus, mass drug administration has 
been employed in the place of vector control meaaures and therefore 
in the presence of unabated malaria transmission. In this way it 
exerts considerable selection pressure and is conducive to the 
occurrence and the spread of drug-resistant ?. falciparum. Unless 
it is carried out in the form of mass radical treatment with the
 
necessary diagnostic and therapeutic follow up and unless it is
 
conducted under the umbrella of highly effective measures against
 
the transmission- of malaria, there is no place for mass drug
 
administration in a malaria control or eradication programme.
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D. Suppression (prophylaxis)
 

Drug prophylaxis except for 
groups under special risk has
 
rarely been practised within the framework of malaria eradication or
 
control programmes. 
 However, in more affluent countries drug

prophylaxis has been widely practised 
in the private sector,

especially in areas where measures directed against the transmission
 
of malaria were not sufficiently effective. Malaria prophylaxis has
 
also been advocated for holo-endemic and hyper-endemic areas as a
 
means of reducing infant mortality in the absence of effective
 
vector control measures. There are clear indications now that this
 
use of drugs increases selection pressure and promotes the 
occurr
ence and the spread of drug-resistant P. falciparum. Moreover, it

has been asserted that the building up of 
immunity is hampered as
 
long as the drug prophylaxis remains effective. 
 Mass drug prophy
laxis cannot anymore be recommended since it quickly invalidates the
 
drugs at our disposal. Thus, more reliance needs to 
be placed on

radical treatment. However, 
there are limited indications for
 
prophylaxis also areas
in with highly endemic malaria. These

exceptions concern pregnant women during the second third
and 

trimester of pregnancy and non-immune temporary visitors to such
 
areas.
 

V DRUG RESISTANCE
 

Resistance of human plasmodia to modern synthetic antimalarials was

observed soon after these drugs had 
become widely used. Although

pyrimethamine and proguanil resistance 
was first reported in the early

1950s, this did not present 
 a serious challenge to antimalaria
 
programmes while malaria parasites continued to be highly susceptible to
4-aminoquinolines, especially to and which
chloroquine amodiaquine,

could be used for both malaria treatment and suppression.
 

Resistance of P. falciparum to 4-aminoquinolines was reported from

Asia and South America in the early 1960s, but the extensive and regular
 
use of effective residual 
insecticides kept chloroquine-resistant P.
falciparum down to 
a few small and rather isolated foci. However, over
 
the last 10 years, a drastic reduction in the use of residual insecti
cides because of financial and technical difficulties has led to the
 
spread of malaria. Thus, chloroquine-resistant strains of P. falciparum

are now found in many areas where the prevalence of the disease had been
 
greatly reduced and where chemotherapeutic measures had consequently

become the main and often the only measures of malaria control.
 

Autochthonous infections with chloroquine-resistant P. falciparum

have since been reported from 23 American and Asian countries, and from
 
six countries in East Africa.
 

In some countries, resistance has become 
so widespread and intense
 
that existing drug regimens have had to 
be changed and chloroquine has
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been replaced by far more expensive alternative drugs. Moreover,
 
resistance to the second line, alternative drug combination of sulfa
doxine and pyrimethamine has occurred and is spreading rapidly in
 
eastern Asia and South America, necessitating the use of quinine and
 
tetracycline as last line drugs. These events, and the slow progress in
 
the develoment of new antimalarials, emphasize the importance of the
 
rational use of existing drugs and the deployment of efficient measures
 
against drug-resistant malaria.
 

A. Factors responsible for the occurrence of drug resistance
 

The development of resistance to antimalarial drugs has so far
 
always been associated with either the use of these compounds or the
 
deployment of agents with a nontarget action on malaria parasites,
 
in areas with ongoing malaria transmission. This is suggestive of a
 
selective mechanism. The speed with which resistance occurred to
 
individual drugs is obviously related to their specific character
istics and to the mode and the intensity of use, but also to the
 
degree of control of malaria transmission in the area concerned.
 

1. Mechanism of resistance
 

None of the available antimalarial drugs is known to
 
induce mutations in the malaria parasite. However, spontaneous
 
mutation with regard to drug sensitivity has been shown t
 
occur in rodent plasmodia with a frequency of approximately 10
 
an observation which may also be applicable to P. falciparum.
 
Differences in the sensitivity levels between individual
 
mutations tend to be relatively small with 4-aminoquinolines,
 
but quite marked with dihydrofolate reductase (DHFR)
 
inhibitors. In nature, without drug pressure, these mutants
 
will not be specifically selected. However, under drug
 
pressure such a selection will take place if the less sensitive
 
parts of the parasite population are allowed to survive the
 
drug concentrations to which they are exposed. If the
 
surviving parasites are not numerous, specific immunity may
 
eliminate them in persons with prior substantial malaria
 
experience, but in nonimmunes they are likely to reproduce,
 
giving rise to R responses. This explains the sentinel
 
phenomenon of drug resistance among nonimmune travellers to
 
East Africa in the early 1980s at a time when thre was little
 
sign of in vivo drug resistance among the local population.
 

Chloroquine-resistant P. falciparum has obviously a
 
biological advantage inasmuch as its viability in vitro and its
 
growth rates are higher than those of the sensitive parasites,
 
and it is known that originally quite sensitive cultures have
 
turned resistant in the course of several years, even in the
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absence of drug pressure. However, in the interpretation of
 
this phenomenon it should be. borne in mind that there is little
 
or no immune control of the parasites in the in vitro culture.
 

2. Drug characteristics
 

High-jump mutations (e.g. 
resistance to DHFR inhibitors)
 
are 
selected faster than low-jump mutations. A higher number
 
of serial selections is required for the latter in order to
 
arrive at a level of therapeutic refractoriness. This explains

why pyrimethamine resistance occurred more than
much rapidly 

chloroquine resistancc.
 

Pharmacokinetic factors also play a role in the selection
 
process, together with the intensity of malaria transmission.
 
Drugs with a short half-life may select only with regard to the
 
already existing malaria infection if this is inadequately
 
treated, but they do not select in a new infection. In
 
contrast, antimalarials with a long half-life, i.e. prolonged
 
periods of subcritical levels following the therapeutic phase,

will lead to selection among parasite populations arriving

during the time when subcritical levels prevail. The
 
dimensions of such a selection will depend on 
the intensity of
 
malaria transmission. Drug prophylaxis and underdosed 
treat
ment act, in principle, in the same way. The relative rarity
 
of quinine resistance may be explained by the short half-life
 
of this drug and its very limited use for prophylaxis.
 

3. Selection pressure
 

Selection pressure is a function of the survival of para
sites exposed to concentrations of the drug which selectively
 
eliminate the more sensitive members of the parasite popula
tion. The selected survivors, i.e. parasites with a reduced
 
sensitivity, will be the only ones allowed to reproduce and, in
 
a particular area, largely sensitive populations will gradually

be replaced by resistant ones if drug pressure is intensive
 
enough.
 

From recent observations in Thailand it is known that
 
field isolates of drug-resistant P. falciparum consist of a
 
mixture of individuals with very different degrees of drug sen
sitivity; the specific sensitivity level is being maintained
 
stable after cloning. Other studies indicate that the sensi
tivity level of P. falciparum populations is significantly

rtduced after unsuccessful treatment with specific drugs. This
 
is a clear indication of selection through inadequate treat
ment, be it because the drug dose was inadequate, or the chosen
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drug inappropriate. This factor is controllable through
 
correct choice and therapeutic administration of drugs, in
 
keeping with the results of monitoring for drug sensitivity.
 
However, drug pressure emanating from subcritical drug levels
 
associated with the haphazard and prophylactic use of
 
antimalarials in the presence of ongoing malaria transmission
 
is largely uncontrollable as long as these drugs are freely 
available. 

Another source of drug pressure stems from medicaments 
which have a non-target impact on malaria parasites such as
 
DHFR and dihydropteroate synthetase (DHPS) inhibitors used for
 
the treatment of bacterial infections, e.g. co-trimoxazole.
 
This may render P. falciparum resistant to sulfadoxine/pyri
methamine and account for reports of primary refractoriness to
 
this combination in areas where it has not been used before.
 

4. Absence of measures directed against malaria transmission
 

Malaria transmission is a conditio sine qua non for the
 
spread of drug resistance, whether this occurs as a result of
 
inadequate therapeutic use of of a prophylactic deployment of
 
the medicaments. The more intensive the transmission and
 
selection pressure, the faster does resistance spread and its
 
degree increase. These conditions are most marked in areas
 
where drugs were or are being used as a means of controlling
 
malaria in the absence of measures directed against the
 
transmission of the disease, for instance in areas with exophi
lic or insecticide-resistaut vectors (e.g. parts of eastern
 
Asia and South America). The experience in Shirati, Tanzania,
 
has clearly shown that mass prophylaxis with chloroquine in
 
young children, in the absence of measures directed against
 
malaria transmission, is very rapidly reducing drug sensitivi
ty, i.e. from full sensitivity to low grade resistance within
 
2-2 1/2 years. However, in the case of Shirati, it must be
 
borine in mind that malaria transmission in the area is very
 
intensive and that the large majority of the total local para
site population is being exposed to drug pressure in the course
 
of malaria drug prophylaxis in children under 6 years of age.
 

B. Distribution of drug resistant malaria (1 January 1983)
 

Quinine-resistant isolates of P. falciparum were first
 
encountered at the beginning of this century, in Brazil. Sporadic
 
cases of quinine resistance, although rarely substantiated, contin
ued to be reported from various countries until widespread use of
 
this drug was superseded by modern synthetic antimalarials. While
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mepacrine was in use, resistance of P. falciparum 
to this drug was
 
reported only once, in Papua, New Guinea.
 

Resistance of P. falciparum to DHFR inhibitors usually appears
 
shortly after starting their use in mass drug distribution schemes,
 
once considerable drug pressure has built up. Parasites resistant
 
to one type of DHFR inhibitor are often resistant to others. It was
 
demonstrated in East Africa that resistant strains were spreading

rapidly in areas adjacent to the operational zones, and gradually
 
mixing with the sensitive strains. Today, foci of falciparum
 
malaria resistant to DHFR inhibitors are scattered in most areas
 
where the disease is endemic. Their distribution is patchy and
 
their exact location is often unknown, since systematic monitoring
 
was not attempted at the time when 4-aminoquinolines were the drugs
 
of choice and their efficacy was not threatened by the occurrence of
 
resistance. 
 So far, DHFR and DHPS inhibitors are the only drugs to
 
which resistance has been reported in human plasmodia other than P.
 
falciparum.
 

The present distribution of chloroquine-resistant P. falciparum
 
is shown in Fig. 1.
 

The relative prevalence of chloroquine-resistant infections c.nd
 
the degree of resistance are still on the increase in all affecte!
 
areas. This process is more pronounced in countries of South-East
 
Asia and Africa than in South America where the level of resistance
 
is usually lower. With the exception of a few areas in Brazil and
 
Venezuela, the proportion of resistant cases is still moderate in
 
South America, and RI responses constitute the majority of all
 
resistant cases. However, in the Lao People's Democractic Republic,
 
Thailand, and Viet Nam, RII and RIlE responses are more frequent and
 
the majority of falciparum cases are resistant to 4-aminoquino
lines. 
 These are also the areas where resistance to sulfadoxine and
 
pyrimethamine is increasing most rapidly, although failures of this
 
combination have also been confirmed in America
South and East
 
Africa.
 

C. Monitoring of drug sensitivity
 

1. Methods
 

Sensitivity to blood schizontocidal drugs can be assessed
 
by in vivo and in vitro methods. These have practical
 
limitations, but the evaluation of sensitivity is feasible for
 
the main drugs used by applying one or both techniques.
 

In the in 
vivo methods a standard radical cure treatment
 
is given and the response of the plasmodial infection is as
sessed over 
a period of seven days when using the WHO Standard
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Field Test, or preferably over 28 days with the WHO Extended
 
Field Test.
 

The Standard Field Test permits a quick observation of the
 
occurrence of RII and RIII responses, but the Extended Field
 
Test is required to differentiate between S and RI responses.
 
The results of the in vivo tests may be influenced by the
 
immune status of the patients and this should be taken into
 
consideration when conducting this type of test in areas with
 
high malaria endemicity.
 

In vitro tests permit, in principle, an objective
 
measurement of the sensitivity of P. falciparum to all
 
directly-acting blood schizontocidal drugs. There are three
 
major in vitro field test systems: the macro-technique and the
 
microtechnique in short-term culture.
 

The macrotechnique is suitable for use with 4-aminoquino
lines and mefloquine and is carried out with blood obtained
 
through venipuncture. After defibrination, aliquots of 1 ml of
 
blood are added to vials containing glucose alone (controls) or
 
glucose and different concentrations of the drug. The vials
 
are incubated for 24-28 hours at 38.50C and thick films are
 
made from the contents of each vial. A1fter straining with
 
saline Giemsa, schizont counts are made on all slides and
 
growth inhibition in the drug vials is calculated in relation 
to the control readings. Full inhibition of schizont matura
tion at a concentration of 1 nmol of chloroquine per ml (1 x
 

-
10 6 mol/litre) indicates chloroquine sensitivity; schizont
 
growth at 1.5 nmol of chloroquine per ml indicates resis
tance. The in vitro test results do not permit definite 
conclusions regarding the degree of resistance, but schizont 

-6
 
maturation at 1.5 nmol chloroquine per ml (2.5 x 10


mol/litre) is usually a sign of RII or RIII resistance.
 

The microtechnique employs the same growth medium as the
 
continuous culture and can be used for sensitivity tests with
 
4-aminoquinolines, mefloquine, and quinine. The test is
 
performed on 8 cm x 12 cm flat-bottom, plastic tissue-culture
 
plates containing samples of different drug concentrations and
 
controls. Blood is taken by mcans of a heparinized or EDTA
treated capillary and suspended in reconstituted growth
 
medium. Aliquots of 50 pi of the suspension are added to the
 
test wells; the plate is placed in a candle jar and after
 
lighting the candle and closing the jar, the jar is placed in
 
an incubator. Alternatively, a sealed candle water bath can be
 
used. After incubation at 37.50C for 24-26 hours the plates
 
are taken out and the supernatant removed from the individual
 
wells. Thick films are prepared from the erythrocyte sediment,
 
stained and read for schizont maturation, the findings in the
 
drug wells being expressed on the basis of the controls. In
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terpretation of the results is 
similar to that in the macro
technique, the results being expressed in pmol of drug
 
per pl of blood.
 

A comparison of the macrotechnique showed nearly identical

base values and regression coefficients. The microtechnique
 
will eventually replace the macrotechnique since it has certain
 
advantages, such 
as the need for a smaller volume of blood,

which can be obt&ined from a fingerprick instead of venipunc
ture, and a generally higher success rate. Moreover, the

application of the technique does 
not depend on the availa
bility of particular growth stages of trophozoites, nor is it
 
limited by a particular parasite density.
 

2. Global programme of monitoring
 

As drug resistance of malaria parasites is a problem of
 
current or potential concern to all malarious countries and to
 
those exposed to the importation of malaria cases, WHO has
 
developed a global monitoring programme. Planning and
 
execution are coordinated at regional level, usually through

the regional Advisory Committees on Medical Research and the
 
WHO regional offices. The programme was first iplemented in
 
1977 in the South-East Asia Region. It is i.ow also 
well
 
advanced in 
the Western Pacific Region, and is in its early
 
stages in the Region of the Americas as well as in the African

and Eastern Mediterranean Regions. Research activities are
 
carried out by the malaria services and collaborating insti
tutes in the countries concerned. Global coordination is
 
effected through the Scientific Working Groups on Applied Field
 
Research and on Chemotherapy of Malaria and their secretariats,
 
as the programme has components of both field and basic
 
research.
 

The results 
 obtained are collated and evaluated at
 
country, regional, and 
global levels. Data on baseline
 
assessment and monitoring of parasite sensitivity are published
 
once a year in the Weekly Epidemiological Record. Other
 
results are circulated in the form of WHO documents 
or
 
published in WHO serial publications.
 

The global programme has the following objectives in
 
relation to falciparum malaria:
 

Assessment of the current geographical distribution,

prevalence, and degree of resistance to 4-aminoquinolines.
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Monitoring of sensitivity levels to the spread, relative
 
prevalence, and degree of resistance to 4-aminoquino
lines., with 7he aim of facilitating the implementation of
 
operational countermeasures.
 

Assessment of sensitivity to currently used drugs other
 
than 4-aminoquinolines and to. candidate antimalarial
 
compounds in order to determine their clinical and
 
operational usefulness and baseline data.
 

Methodological research on the detertaination of drug
 

sensivity.
 

- Studies on the epidemiology of drug-resistant malaria. 

Elaboration of guidelines on the clinical management of
 
malaria resistant to 4-aminoquinolines.
 

Development of operational measures for limiting the
 

spread and eliminating foci of drug-resistant malaria.
 

While al. of these objectives apply to the global pro
gramme, individual countries have selected specific sets of
 
objectives and a schedule of implementation which are relevant
 
to the local epidemiological situatiou.
 

In view of the importance of P. vivax in many parts of the
 
world, studies related to vivax malaria are being conducted in
 
some cou&' ies. However, large-scale testing of drug suscepti
bility is envisaged only at a later stage of the programme,
 
after improvement of methods, and after major progress has been
 
made in the priority area of drur-resistant alciparum malaria.
 

D. Protection against drug resistance
 

The above mentioned factors (see section V-A) responsible for
 
the occurrence and the spread of drug resistance should be a guide
 
to developing the principles for the extension of the usefulness of
 
the drugs in hand and for the protection of new medicaments. The
 
major approaches must be seen in the restricted, yet most effective
 
use, of the antimalarials, in the mint.aiziag of drug pressure and in
 
the curbing of malaria transmission.
 

I. Correct use of drugs
 

Antimalarials should as a general rule not be used for
 
malaria control as -an alternative to effective measures
 
directed against transmission.
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Antimalarials should, on a general basis, only be employed

for the radical treatment of malaria, using adequate 
dose
 
regimens whose continued efficacy being monitored the
is on 

basis of drug sensitivity tests.
 

Antimalarials should, generally, not be used for mass drug

administration and large-scale suppression (prophylaxis). This
 
does not preclude the administration of conducted
well mass
 
radical treatment in specific, limited 
areas; similarly,

nonimmunes staying for limited durations in endemic areas may

be 
protected through drug prophylaxis. Drug prophylaxis may

also be given to pregnant women during the secor. and third
 
trimester of pregnancy.
 

In areas with intensive malaria transmission it will be
 
more appropriate to bring facilities 
for the rapid diagnosis

and treatment of malaria the reach of
into the population in
 
need rather than to promote the suppressive use of drugs which
 
may quickly invalidate the drug in question and ultimately be
 
detrimental to the population.
 

Wherever possible, the use of drugs with nontarget effects
 
on 
malaria parasites should be restricted if suitable alterna
tive drugs without such nontarget effects are available for the
 
treatment of the appropriatc conditions.
 

2. Measures against malaria transmission
 

The intensity of malaria transmission determines the
spread of resistant parasites. It is therefore evident that
 
effective measures directed against 
malaria transmission are
 
the best safeguard against the spread of resistance, while
 
minimizing the 
druw pressure is the best means of preventing
 
the occurrence of resistance.
 

Vector control and the reduction of man/vector contact
 
(and where feasible, also favoring the increase 
 of

animal/vector contact over man/vector contact) are the most
 
appropriate means of curbing transmission since their action is
 
totally independent for that of drugs.
 

However, drugs should also play a 
role in restricting

transmission, first and 
foremost in the radically zurntive
 
treatment of malaria. In order 
to avoid transmission for an
 
unsuccessfully treated infection (which has necessarily arrived
 
at a lesser drug sensitivity level as a result of 
 the
 
treatment), the case must be 
 followed up and retreated
 
effectively if there has been a recrudescence. This highlights

the need for continuous monitoring of drug sensitivity in order
 
to determine the continued efficacy of specific drug regimens.
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Primaquine is a potent gpetocytocidal drug for P.
 
falciparum. However, its routine use in this context, in
 
association with radical curat.ve blood schizontocidal
 
treatment, will be meaningful only if the cases are followed up
 
adequately and recrudescences excluded, since a recurring
 
infection would shed gameto'cytes again, belonging to a arasite
 
population of lesser drug sensitivity.
 

3. Limitntion of the sale of drugs
 

Only under exceptional circumstances will it be possible
 
to bring already registered and commercially available drugs
 
under full government control which would be necessary to
 
enforce measures towards minimizing drug pressure. Moreover,
 
government services in some countries, especially in teopical
 
Africa, are not yet in a position to ensure an adequate health
 
care of the population. However, in countries with well
 
developed and efficient curative and preventive health systems
 
covering the whole population, it will be quite feasible to
 
ititroduce compulsory prescription for the sa].! of antimalarial
 
drugs and thus to establish an element of control, the impact
 
of which will depend on the comprehension and the cooperation
 
of the medical profession.
 

The conditions are different with regard to new drugs if 
governments, industry and the World Health Organization jointly 
arrive at an understanding which safeguards the rational use of 
these new medicaments and protects them against resistance. In 
the approach of chis problem, WHO is guided by the recommen
dations of the meeting on drug resistant malaria, Kuala Lumpur, 
10-15 August 1981, which indicate that "any new antimalarial 
drugs that become available in the future for the treatment of 
multiple-resistant falciparum malaria, e.g. mefloquine, should 
be used only under the auspices of the National Health 
Authorities, and if necessary, legislation should be provided 
to control the importation and distribution to the public of 
such compounds.."
 

It is clear that the implementation of this recommendation
 
requires determination on the part of governments and under
standing on the part of industry. With regard to mefloquine,
 
recent negotiations between WHO and a producer indicate the
 
feasibility of limiting the distribution of this new drug in
 
keeping with the above mentioned recommendation, on the
 
condition that government authorities and other future
 
producers will adhere to it as well. Since the marketing of
 
drugs can be controlled through the exercise of their sovereign
 
rights by the governments concerned, it is up to Zhe latter,
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also in their proper interest, to ensure compliance with the
 
recommendation.
 

In the negotiations between WHO and 
industry it was also
highlighted that the availability of mefloquine - even under 
government auspices  should remain limited to countries where
 
the chloroquine resistance of P. falciparuin is a problem.
 

4. Suitable drug formulations
 

It has been shown in laboratory models that the develop
ment of mefloquine resistance 
can be significantly delayed if
 
this drug is given together with sulfadoxine and pyrimetha
mine. Apart 
from this effect, mefloquine and sulfadoxine/

pyrimethamine proved to 
 have at least additive action and
 
recent observations are 
strongly suggestive of potentiation.

Preliminary clinical findings appear to point in the 
same
 
direction.
 

In order to delay the onset of inefloquine resistance it
 
has therefore been envisaged to 
use this drug genierally only in

(a fixed) association with 
sulfadoxine and pyriinethamine.

Nevertheless, mefloquine alone would be 
available for the
 
treatment of p~regnant 
women and persons with hypersensitivity
 
to sulfonamides.
 

While methods of delaying drug resistance and of obtaining

synergism have been investigated with mefloquine, this has not
 
been the 
case as yet to any significant extent with other

available antimalarial drugs. Recent 
studies with 4-amino
quinolines and DHPS inhibitors and earlier 
observations on

erythromycin and chloroquine 
indicate that investigations in
 
this field may be conducive to 
improving and rationalizing the
 
use of existing antimalarials.. 
 This is quite independent from
 
the essential preclinical and clinical development of new
 
antimalarials which must necessarily go through all stages with
 
the monocompounds (except for pure potentiators lit 
the clinical
 
phase) before a clinical exploration of suitable co-abinations
 
can be considered. On the other hand, 
highly effective,

radically curative monodrugs 
with a very short half-life may

not require a combination partner at all since they exert very
 
little selection pressure.
 

5. Monitoring drug response
 

The selection of drugs and regimens for routLne treatment
 
should be based on the continuous monitoring of the malaria
 
parasite's response. In in tests carried
vivo and vitro 
 out
 
within the framework of 
the national monitoring activities are
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an indispensible requirement for the general orientation of
 
drug use and the timely implementation of essential
 
modifications imposed by changing drug sensivity. However, it
 
should not be forgotten that the reliable post-treatment
 
follow-up of each individual :ase is an additional ard very
 
sensitive monitoring device tnd one which, through the prompt
 
administration of alternative medication in the case of
 
failure, will reduce the spread of drug resistance.
 

VI. OUTLOOK
 

Drug resistance poses operational and material problems and the ill
 
effects of an over-liberal use of antimalarials have in most of the
 
affected countries quickly outweighed the ecoromy made from reducing
 
effective measures directed against,malaria transmission. It is evident
 
that there is a limit to going from one alternative drug to another.
 
This emphasizes the need for protecting the still effective and new
 
drugs through their rational and effective use for radical treatment,
 
the utmost reduction of selection pressure, and the reduction of malaria
 
transmission. These considerations have a bearing on the future
 
policies of drug use and will change some of the traditional concepts of
 
antimalaria strategies in countries with intensive malaria
 
transmission. However, it will be better to recognize and to face up to
 
this challenge than to jeopardize the lives of millions of people whose
 
survival is inter alia dependent on the availability of effective
 
antimalarial drugs.
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TAAL IA 

IERAMUTIC Of1 ANTINAIAIIALS 

plasmadium Area Drus Dose of drug (base where applicable) 
Day 0 Day I Day 2 Days 3-6 Days 7-16 

halcipan/"A! Cbloroquine seasitive Chloroquine 10 malk8 followed 5 walksSkm S 
o six hours later 

-

Asodiaquine by S eilbg 

Oaloroquine resietant SulfadoeLne 25 Nng - _ 
a"dWyriuethanine 1.25 g _ _ -

Nultireaietmat Quinine UCL 3 2 10 M&A4 3 a 10 alkg 3 10 Wajlks 3 a W m0lkg -
and
 

Tetracycline 4 6 alks 6 gwals$ 4 6 Walks 4 X 6mgk& 

or 

Nefloquina 12.5 - 16at/ks  - -

or
 

lMefloquLse 12.3 es/kg  - -
plus


Sulftadoxiom 25 waft - - -
plus


Pyrirthaslne 1.25 ng/kg  - -
hlarian Chloroquias 10 as/k 10 &g/kg 5 mg/kg S ansk 

or 
Amad iaquine 

iva--
sCloroquine 10 ms/kg 10 aslk 5 m/kgSsand orOvals aodiaqu1ne 

riesquie * 0.25 eg/kg 0.25 mg/hg 

-Is highly cut* and complicated cases of falcipruemalaria it will be indfcataddihydr-hloride 10u/kI in isotonic 
to comenct treatment with an i.v..drip of quinimealine or glucose (10 atfluid/kg) over 1-4 hours according o severity. Repeat at 8-12 hourly
intervals until oral standard treatment 
is possible.
 

n- end.-mic areas with ongoing malaria transmissio It is recommended to give a standard 
 single dose of primaquine (0.75 walks) one day
after cumpletion of bloisd schizontocidat treatment (patients of 4 years only). 

- n acte case of vivax mlaria it is indicated to follow the first dos* of 10 mg/k s after six hours by a dose of S mg/kg and to giveS m.krx each sa days I and 2. 

-- It in children -C years. 



TABLE I 

SUPrRESSIVE USE OF ANTIHALARIAL DRUCS 

Plasmodium Area Drug Dose (base if applicable) Regimen Remarks 

Falciparum Chloroquine sensitive Chloroquine 

or 
Amodiaquine 

5 mg/kg one a week (repeat 
first dose on 
second day) 

Chloroquine resistant Sulfadoxina 

plus 
Pyrimethamine 

10 mg/kg 

0.4 mg/kg 

Once a week 

Multiresistant Mefloquine 4 mg/kg Once a week 

or 

Nefloquine 
plus 

Sulfadoxine 

plus 
Pyrimethamine 

4 mg/kg 

8 mg/kg 

0.4 mg/kg 

Once a week 

Viv&% 
Ovale 

Malaria* 

Chloroquine 
or 

Amodiaquine 

5 mg/kg Once a week (repeat 
first dose on 

seconj ':7) 

Mefloquine protects also 
against vivax malariae C4 

* Not recoamended as a la7ge scale routine measure in areas with intensive malaria transmission. 



Fig. 1 Distribution of chloroquine resistant Plasmodium faleiparu
 
(status of February 1983)
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