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PROJECT AUTHORIZATION

Name of Country: Interregional Project Title: Vector Biology
and Control

Project No.: 936-5948

1. Pursuant to Section 104 of the Foreign Assistance Act of 1961,
as amended, I hereby authorize the '"Vector Biology and Control
Project," involving centrally funded planned obligations not to
exceed $19.88 million over a ten year period from tle date of
authorization, subject to the availability of funds in accordance
with the A.1.D. OYB/allotment process, to help in financing foreign
exchange and local currency costs for the project. The project may
also include such additional funding as may be mnede available for
this project by regional bureaus and A.I1.D. missions.

2. The project will improve the design, implementation, and
evaluation of vector control programs in less developed countries
(LDCs); increase LDC expertise in vector control; and improve LDC
access to information and new control technologies.

3. The agreement(s) which may be negotiated and executed by the
officer(s) to whom such authority is delegated in accordance with
A.I.D. regulations and Delegations of Authority shall be subject to
the tollowing terms and conditions, together with such other terms
and conditions as A.I.D. may deem appropriate.

5. Source and Origin of Commodities, Nationality of Services

a. Commodities financed by A.I.D. under the project shall have
their source and origin in the cooperating country* or the United
States except as A.I.D. may otherwise agree in writing. Except for
ocean shipping, the suppliers of commodities or services shall have
the cooperating country or the United States as their pluce of
nationality, except as A.I.D. may otnerwise agree in writing.

* Each country where research, training, technical, or other
assistance takes place under the project sh. .1 be deemed to be a
cooperating country for the purpose of permitting local cost
financing of goods or services tor the activity being conducted in
such country. Such activities may be undertaken in any country
included in A.I.D. Geographic Code 935.



b. The aggregate cost of all goods and services procured under each
subagreement in a cooperating country may not exceed $750,000.

c. Ocean shipping financed by A.I.D. under the project shall,
except as A.l.D. may otherwise agree in writing, be financed only on
flag vessels of the United States.
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ACTION MEMURANDUM FOR THE SENIOR ASSISTANT ADMINISTRATOR FOR
SCIENCE AND TECHNOLOGY

FROM: S&T/HP, James Sarn

SUBJECT: Vector Biology and Control, Project 936-5948

Action: To authorize a new ten-year project, Vector Biology and
Control (vY36-5948).

Discussic¢: 1In the past three years S&T/H has been urged to
develop & service-oriented, technical assistance project to
improve t.e aesign, implementation, modification, and evaluation
of developing country (LDC) vector control programs. The Vector
Biology and Control Project directly responds to perceived LDC
needs.

The control of the major endemic vector-borne diseases (malaria,
filariasis, schistosomiasis, etc.) has been based on a combined
assault involving chemotherapy, chemoprophylaxis, and vector
control. These efforts have been compromised respectively by
drug resistance, lack of compliance, and insecticide

resistance. The potential for new drugs and vaccines has opened
new horizons for treatment and disease prevention. Reduction in
the transmission of vector-borne diseases still depends, in
part, on integrated vector control used in combination with
chemoiherapy and chemoprophylaxis. However, new operational and
technical approaches must be pursued in the future to improve
the efficiency and cost-effectiveness of vector-borne disease
control.

To date, vector control programs have mainly used residual
insecticides to reduce vector populations. High costs and the
development of insecticide resistance have compromised the
efficacy of these interventions and have significantly reduced
the battery of etfective chemical control agents. Less than
perfect understanding of the biology/ecology of vectors has
restricted the implementation of more integrated, and more
efficient control strategies. This lack of understanding has
been due to a dearth of indigenous skilled manpower, the absence
of discrete empirical data on resistance and other factors which
influence transmission, and incomplete information on the impact
control etfforts bhave had on disease transmission. This project
will provide a means for rapid provision of technical assistance
to A.I.D.-supported vector control efforts to assist LDCs in the
monitoring, evaluation and modification of on-going control
programs, and in the design and implementation of new vector
control efforts.



The Vector Biology and Control Project will address LDC needs by
providing a ueans by which short-term technical assistance can
be obtained rapidly. This assistance, which includes technical,
training, and information transfer components will promote more
effective and cost-efficient vector control at both tne - duntry
and regional levels. The Project will utilize the servi.es of a
private sector contractor and subcontracted private sector
consultants and those of the Centers for Disease Control (CDC).

The project will focus on: 1) improving LDC understanding of the
ecology of vectors as it relates to disease transmission and
control; Z) assistance to regional training centers; 3)
experienced-based training of host country counterparts; 4)
applied 2perational, and entomological research; and, 5) the
developrent of an information center for vector control
activities. S4&T anticipates funding this project at
approximately $19.88 million over 1l0-years. In addition,
Regional Bureau and Mission funding of at least $6 million has
been pledged. Additional funding from Missions is anticipated
as innovative approaches and new techniques are field tested and
become available for wide-scale application.

A Congressional Notification has been prepared and is bpeing
cleared. Tnis project was approved by the Health Sector Council
on April 4, 1985.

Recommendation: That you sign the attached project
authorization.
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1. SUMMARY

The purpose of the Project is to improve the design,
implementation and evaluation of vector control programs in less
developed countries (LDCs), to increase LDC expertise in vector
control and to improve LDC access to information and new control
technologies.

Vector-borne diseases are caused by parasites that require
another organism to develop to a stage which is infective to
humans. These intermediate organisms can be mosquitoes, flies,
other insects, snails or small Crustaceans and they can transmit
(deliver) the parasite actively or passively. These diseases
include malaria, filariasis (including river blindness),
trypanosomiasis (sleeping sickness), schistosomiasis and guinea
worm. They account for significant mortality and morbidity
throughout the developing world, particularly for infants and
cnildren. Malaria infects over 225 million people worldwide and
is conservatively responsible for 2.5 million deaths annually,
one million occuring in Africa. Over 400 million people are
infected with filariasis, a set of diseases which cause
blindness (onchocerciasis) and swollen, debilitated limbs
(elephantiasis).

To date, control of the vector is the most suitable means of
limiting these diseases due to the lack of vaccines, safe and
effective drugs and, in the case of malaria, drug-resistant
parasites. However, vector control efforts have been costly in
terms of manpower and commodities and have Occasionally promoted
the development of insecticide-resistant vectors. Poor quality
control and indiscriminate use of chemical insecticides can
likewise have other negative environmental impacts, and reduce
the overall effectiveness of vector control programs.

This Project will address vector-borne diseases from an
ecological perspective and will seek to institutionalize a
biologically oriented approach to vector control as a means of
improving cost-effectiveness and efficiency. Past control
efforts have been primarily based on the large scale use of
indoor residual sprays. Although the impact of previous
programs has been significant, the efficiency in cost,
operational success, measurement of effect, and commodity
utilization is debatable. This Project will not ignore
established vector control methods, but rather complement them
through identification of new tools, testing of innovative
operational protocols, evaluation of new technologies which
could increase efficiency, and by providing training assistance
as necessary.



The Project will be managed by the S&T/Health Office and will
utilize the services of a contractor (to be selected by
competitive RFP), and the Centers tor Disease Control.

2. BACKGROUND

A.1.D. is making significant investments in biomedical research
designed to develop new technologies to combat vector-borne
aiseases. Less attention has been given to the de_ loyment and
adaptation of existing technologies to diagnose and combat these
diseases in the rield. In the past three years Regional Bureaus
nave urged S&T/Health to develop a service-oriented technical
assistance project to improve the design, management, and
evaluation of vector control programs. Tnis Project directly
responds to Regional Bureau and Mission needs.

There are approximately 44 A.I.D. funded projects which deal
with vector-borne diseases--principally malaria. Such
assistance includes support to regional training centers in Asia
and Latin America, and the CCCD Program, and the Onchocerciasis
Control Program in Africa. In addition, A.I.D. and other donors
are participating in many irrigation, river basin, and
construction projects which have the potential to create
environmental changes which exacerbate the transmission of
vector-borne diseases. It ig anticipated that the Project will
provide a valuable resource to Missions, REDSOs, ROCAP, and RBs
to modify and evaluate ongoing projects and contribute to the
more efficient design, implementation and evaluation of new
projects. Tne availability of skilled manpower in country will
also be increased through short-term Ta supplied to regional
training centers, and through counterpart-consultant,
on-the-job, experienced-based training.

One of the major flaws in vector control activities today is the
lack of valid field data and applied entomological,
epigemiological and operational research to govern the choice of
control methods, commodity utilization, mode of operations, and
assessment of impact. Much of the neglect for these aspects of
vector control activities has been due to an insufficient
mechanism for incorporating data collection, monitoring, and
evaluation systems into control efforts. Large malaria control
programs in India, Sri Lanka, Indonesia and Zanzibar have
experienced problems in insecticide resistance, management,
increased costs and less than perfect evaluation. Questions
concerning the elucidation of the biology of the vectors as it
relates to transmission have received cursory attention at

best. In each of these, and other programs, issues concerning
the development of resistance, quality control, impact on



transmission and disease prevalence, and manpower needs, among
others require greater attention. This Project will address
these specific needs through centrally-funded TA to Missions

upon request. The rationale for this assistance is based on the
need for improved vector control programs; the lack of

indigenous manpower to acerue information concerning project
impact; and the need for empirical evaluation of project success,

Tne Project is designed to provide TA to LDCs for the design,
implementation, evaluation and monitoring of vector-control
programs. Field work will include experienced-based-training.
The rationale has been derived from a conveyed need through the
regional bureaus and Missions which indicates a desire to
utilize tecnnical expertise in the field frequently. The
Project will provide centrally-funded expertise to assist in the
development ana implementation of more cost-effective and
operationally efficient vector control projects. Rationales for
control methodologies will be derived through investigation and
monitoring of the "bionomics" (biology, ecology, epidemiology,
sociology) of transmission, as an approach to more efficient and
effective programs. Through this mechanism, approaches to
vector-borne disease control can be specifically tailored to
local needs and problems and provide a means of flexible design
which will encourage variation in control metl:.. dologies based on
seasonal change, cultural activities and other "environmental"
factors which influence transmission.

In addition to the major component of technical assistance
geared to the improvement of vector control programs, the
Project will also respond to the need for skilled indigenous
manpower which has been expressed by the Regional Bureaus and
Missions. The Project will provide: 1) management and
technical support to Regional Training Secretariats and Research
Institutions; 2) technical assistance to regionally and
bilaterally supported training centers; 3) technical assistance
for the development of new regional or national training and/or
research institutions; and 4) experience-based training for host
country counterparts.

Another element of the Project will be the establishment of a
Washington-based Vector Control Information Center. This
center will be a mechanism by which LDCs can obtain regional and
global disease-specific information. It will catalogue
A.1.D.-supported vector-control activities to provide a means of
comparative analysis for national and regional vector control
activities. Regional Centers shall be sent all pertinent
informational materials archived in the Information Center. The
materiais will be updated annually and relevant regional
information dispatched as a routine service of the Project.
Specific information not routinely supplied to Regional Centers
will be dispatched upon request.



3. PROJECT DESCRIPTION

3.1 Goal, Purpose, Outputs, Inputs.

The goal of the Project is the improvement of the health status
of LDC populations tbrough a reduction of the incidence of
vector-porne aiseases. The Project purpose is the improvement
of new and/or existing LDC vector-borne disease control programs.

Tne end of project status would involve positive changes in
country strategies for vector control operations and better
utilization of commodities, improved patterns of investment for
control agents and their application, and an improved ability to
determine the need for, ang utilization of, new and innovative
control techniques and technologies. The Project will invest a
bigh priority in the pursuit of ''on the ground" activities to
improve and assess vector control programs. Operational
techniques will be pursued such as alternating the application
of insecticides, and the thorough training of control staff in
the application of control agents to maintain quality control.
New control agents will be evaluated and the cfficacy of these
agents determined in relation to local ecologies. Elucidation
of the ecology of vector species will be encouraged to identify
effective approaches to vector control. Information will be
made available at the country level, when appropriate, through
the Project's Information Center and/or Regional Centers linked
Lo the Project.Part and parcel of these endpoints would be an
increased cadre of skilled manpower, a standardized formula for
Project monitoring and evaluation, and, a well developed central
infrastructure with regional divisions for information
cataloguing and dissemination at the regional and inter-regional
levels. The Project combines applied field research, field
testing of new techniques, innovative operational protocols,
experience-based training of local staff in the application of
quality control of control agents, and a broad based data
collection, analysis and dissemination network.

Outputs would include country programs receiving assistance,
general strategies adopted; technologies, new control agents and
operational approaches identified ang proven effective for LDC
use; assistance to regional training centers; improved
information on prevalence, incidence and transmission of
vector-borne diseases (both qualitative and quantitative);
increased numbers of trained LDC personnel; and the
establishment of an information transfer center. Inputs would
include technical assistance to LDCs through private and
university-based consultants, and through a PASA with the CDC;
the field testing and evaluation of new and existing control
tools; locale-specific, baseline entomological and
epidemiological reserach; and training of personnel at, and
management assistance to, regional training centers.



3.2 Technical Assistance

Technical assistance will be available for all phases of project
design and development, including trouble-shooting,
modification, monitoring and evaluation. Quality control
assessments, operational assistance and technical training will
also be available.

The technical assistance will provide LDCs with an additional
means of exploring alternative strategies to vector control. A
key factor within tnis Project is to provide LDC managers and
Government Officials with an objective assessment of control
options suited to the problems of a particular country. Part of
this assessment will include a priority rating of vector-borne
disease importance as necessary. Strategic advice and priority
assessments woula be made available upon request for both new
and ongoing projects. The disease potentials, possible control
methods and public healtn cost implications of irrigation, river
basin development and other large construction projects could
also be assessed through Project-supported technical assistance,

The strategy implications for vector control include the choice
of control agent(s), how they would be applied, priority areas
within a country, methods of monitoring effectiveness
(operationally and disease impact), frequency of control agent
application and types and duration of applied field research
required. By definition, strategy development and adoption is
based on experience. This Project will provide the Host
Government with a means to evaluate existing Strategies and to
adopt new Strategies as they are proven to be effective in local
settings. In some cases, the ongoing strategy may work well and
require only fine tuning; in other cases, more significant
modificatons may be necessary to enhance program efficacv and
improve cost-effectiveness. It is unrealistic to promote a
global strategy for vector control as evidenced by the extensive

methods applied in various ways to address specific ecological
situations in the field (Gerberg, 1984; Annex II).

It is impossible to state specifically how country strategies
towards vector control will be modified because Strategies will
vary with the vector-borne disease epidemiology/ecology, and the
existing operational infrastructure within each country.,
fowever, it is reasonable to State that technical assistance
will be rapidly available to assess host country strategies and
modify these strategies in the context of control programming
wnen and if determined necessary by the Host Government., Such
stategic options might inlcude alternating the types of residual
Sprays used, combining larviciding with residual sprays,
reducing breeding habit for vectors, use of biological control
agents, etc.



The technical assistance provided by the Project will be
innovative in its approach to vector control., Discrete
investigation of the functional parameters of transmission will
be the benchmark of the assistance provided. Supporting this

Control methods will be recommended only if they are known to be
effective and applied when, and where, they can achieve the
greatest impact. The efficient utilization cf specific
interventions will be pursued based on the knowledge of the
distribution of incriminated vectors in space and time, and
through a combination of interventions (if necessary). Efficacy
will be determined through the development of a standardized
monitoring system to track the effort on a country-specific
basis.

The Project will utilize the data accumulated on vector ecology
to improve the efficacy of vector control programs at the
country-specific level. The Project will also provide very
pragmatic operational assistance. Data collection in the field
and operational technical assistance are not seen as separate
functions, but rather as complementary by-products of each
intervention pursued by the Project. "As a part of the technical
assistance efforts, data will be collected and analyzed in the
following areas: 1) identification and field evaluation of new
technologies and new control agents; 2) operational field trials
related to quality control, frequency of commodity utilization,
recurrent costs, equipment and logistical needs, susceptibility
testing of insecticides, and training and manpower needs; 3)
baseline data on vector-borne disease transmission and
epidemiology (which could be used for, but not limited to,
vaccine trials and/or treatment campaigns); and, 4) analysis of
needs for furtner research applied to project design,
implementation and evaluaton. A further discussion of some of
the issues, technologies and control agents to be considered can
be found in Annex III.

The Project will also provide assistance to Regional and/or
National Research Institutes as a service to strengthen the
capability of indigenous institutions to pursue research in
vector-borne disease control. TA will be provided to such
institutions for defining and refining their research goals and
their manpower and technical needs. Management and grant
procurement assistance could also be provided as appropriate
through the Project. Collaborative links to U.S. institutions
and the WHO will be encouraged in order to establish a technical
continuun of research assistance to the requesting LDC
institutions. TA will also be made available to LDC
institutions for the utilization of new technologies and for the
empircal evaluation of new contol tools and methods in the field.



3.3 Training

The need rfor increased skilled manpower to design, implement and
evaluate vector control activities is well recognized by
developed angd ageveloping countries. The Project will support
training for LDC personnel through a number of activities.
Tnese include: consultant-counterpart experienced-based
training; technical management and financial assistance to
established and/or developing Regional Training Centers;
technical assistance to Regional and National Research
Institutes; cooperative organizational and fiscal support to
regional workshops and conferences dealing with vector-borne
disease issues; and, the establishment of a Washington-based
Vector Biology & Control Information Center. The Project will
Support traiaing activities directly through on-the-job,
experienced-based training. Other training will be in the form
of technical assistance to regional and/or national
Organizations and via information dissemination.

Technical support will be available to regional training centers
for tne development of core curricula, teaching, and
administrative assistance through the Project. 1In Latin
America, centers which are anticipated to utilize this TA are
the University of Panama Training Center in Panama City and the
CAREC in Trinidad. Additional assistance shall be provided upon
request to assist in the development of new training centers
such as the Sub-Andean Regional Vector-Borne Disease
Secretariate. Another major regional center expected to be
assistea by the VBC Project is the WHO Inter-Regional Malaria
Training Secretariate in Kuala Lumpur,

3.4 Vector biology and Control Information Center

Contractor Office in order to catalogue technical and training
literature on vector control methods and make them available to
A.1.D.-supported and/or Project-related training/research
institutions upon request. Tne Information Center will also
provide a means of tracking vector control activities in order
Lo promote a comparative analysis of inter- and intra-regional
vector control efforts. The consultant reports and proceedings
of the TAG meetings, workshops and conferences organized through
the Project will also be distributed to all Missions and
participating institutions as a routine service of the
Information Center. The Center's staff shall maintain a reprint
file of all published Teports on vector control activities



including WHO publications and monographs, and will also
maintain subscriptions to relevant scientific journals which
focus on tropical disease researc’; The Information Center will
have the capability to make use of computerized technical data
bases and be able to search these bases and provide specific
information to the field upon request. The provision of this
service will enable LDC and Mission planners to obtain a rapid
assessment of available information on technical topics, and
country- and/or regional-specific data. The Center will also
promote the development of guidelines for effective vector
control activities based on Project-related information and
experience. Regional Training Centers will be automatic
receipients of all pertineat information concerning vector
biology and control. The Project's Information Center will
annually update the informational materials. Adequate stores of
materials will be dispatched to all Regional Centers to promote
freedom of distribution to participating countries. The
informational materials will become the property of those
participating Regional Centers at the end of the Project. All
documents produced and/or obtained by the Contractor remaining
in Washington throughout the LOP shall become the property of
A.I1.D. at the end of the Contract.

3.5 VBC Relation to the Office of the Science Advisor (0SA)

The Project will complement efforts of the OSA by providing a
mechanism to field evaluate new technologies. It is anticipated
that the Project will encourage a close working relationship
between S&T/H and 0SA concerning issues of vector control. The
OSA has expressed support for this Project and has indicated it
will promote the utilization of vector control TA in the field.

4. 1MPLEMENTATION

4.1 AID Management

4,1.1. roject Manager

The Project will be managed by a staff Public Health
Advisor/Vector Biologist in the Office of Health/Communicable
Diseases Division. The Project Manager will provide general
technical guidance, policy and management direction, and
assistance in the determination of scope of activities to the
contractor and the participating institutions concerning all
services performed by them under the Project. The Project
Manager will serve as the principal coordination point for
interactions among the contractor, U.S.A.I.D. Missions and
Regional Bureaus, and the CDC. Field requests will be initially
reviewed by the Project Manager. The hest source for requested
TA will be subsequently determined through discussions with the
contractor and RB. If it is determined that CDC personnel are
best qualified to fulfill all or part of the TA request, the
Project Manager will exercise the PASA accordingly. The Project

Manager will serve as the approval point for all requests for
services provided under the Project.



4.1.2 Mission Participation

4.1.2a Mission Role in Project Activities

U.S.A.I.D. Mission Directors and their staff will be expected to
provide country level management guidance of Project activities
carried out in their countries by Project personnel (A.I.D./W,
contract, subcontract, PASA). No Project activity will take
place in an A.1.D.-assisted country without the approval of the
U.S.4.1.D. Mission Director. 1In the case of Mission-financed,
buy-in activities, field operations will conform to requesting
Mission procedures. Tne Project Manager and the Mission will
establisn vector control priority actions and training
interventions jointly. Mission management will include the
following:

A. Soliciting, reviewing, approving and submitting to
A.I.D./W requests from the host government for
technical assistance available under the Project.
Obtaining host country contribution or other forms of
commitment as appropriate. Programming Mission funds
when required.,

B. Providing political, economic, and social
country-specific guidance to Project personnel.

C. Establishing and maintaining coordination on Project
matters with the host government, N.G.0Os, and other
donors as appropriate.

D. Assisting Project personnel in establishing working
relationships with the proper host government officials
and selected counterparts.

k. Providing country clearances for Project personnel on
official visits to the country.

F Keeping the Chief of Mission informed on Project
progress, problems, and accomplishments. Arranging for
briefings of the country team by local personnel as
appropriate. '

G. Assuring maximum coordination at country level between
the Project ard other A.I.D. and Peace Corps projects
in the country.



4.1.2b. Mission and Regional Bureau Financing

Project-funded services are not intended to replace the project
design, implementation or evaluation functions of Missions,
contractors or host governments. 1In general, the Project will
tully finance assessments and other short-term assistance
involving project design, implementation, monitoring and
evaluation, and, the evaluation/introduction of new control
techniques or control agents. Longer term assistance, and
assistance which is partly or completely outside the scope of
this Project will pe accomodated on a cost-sharing basis.

4.1.3 Technical Advisory Group (TAG)

A Technical Advisory Group (TAG) will be established for the
Project in order to provide guidance on what type of assistance
snould be pursued throughout the LOP. The TAG will provide
technical and operational direction on Project activities and
recommend priority areas of effort. Members of the TAG will
include WHU and PAHU Regional Vector Centrol Representatives,
vector piologists from U.S. and overseas institutions, and the
a.1.D. Project Manager. Meetings will be held annually and a
report of each meeting will be provided by the Contractor to the
A.l.D. Project Manager. Copies of the TAG reports will also be
distributed to all TaG members, Regional Training Centers and
U.S.A.I.D. Mission Directors through the VBC Information Center.

It will be the task of the TAG to recommend priority technical
areas in vector control and applied entomological research, and
identify specific regional problems that could be addressed
through Project-funded technical assistance. An update of new
control tools, technologies and programs will be presented at
each meeting. The successes and shortcomings of ongoing A.I.D.
and non A.I.D. vector control activities will be discussed and
regional strategy issues shall be addressed as they relate to
Operational questions, training, and the utilization of new
control methodologies, tools and agents. The purpose of the TAG
is to provide A.I.D., and Contractor Project Managers, and
Missions with an up-to-date appreciation of priority needs in
vector control and directives based on these needs.

4.2 Contractor

The Primary Contractor will be responsible for the management of
its staff, including the identification and management of
technical consultants. The contractor must have demonstrable
management and technical skills in order to respond to requests
from the field rapidly and appropriately. It is estimated that



a staff of three tecinnical personnel will be required. These
are: an Adm‘aistracive Officer; a Technical Officer; and, a
Vector Biologist. Any member of the technical staff could
provide TA to a requesting Mission providing their skills are
commensurate with the request. A4 brief job description of each
is presentad below.

O Administrative Ufficer: Will be required to oversee
Che activities of the contractor from the
administrative standpoint. Will pe ultimately
responsible for semi-annual, annual, and TA report
preparation and distribution. Will be the senior
representative for the Contractor in all
Project-related activities. Should have five to ten
years of management experience in technical programs
and be cognizant of the issues associated with the
control of vector-borne diseases.

Should be an experiesnced vector biclogist with a strong
background in applied malariology. Should be
knowledgeable about all aspects of vector control
activities and be cognizant of new project and tool
development and their potential utilization in the
field. Shall be responsible for the technical
credibility of tne Project in relation to other A.1.D,
activities and non A.1.D.-supported vector control
projects.

0 Vector Biologist: Will be a mid level professional
witn academic credentials at the doctorate level.
Overseas experience in vector biology and/or control is
a requisite for this position. Will be the assistant
to the Technical Officer and provide technical
information throughout the Project. Will assume the
responsiblity for organizing all reports and will be in
charge of the technical aspects of the Information
Center.

4.3 Coordination and Implementation of Project Activities

4.3.1 Overview

Basic short-term services for the design, implementation,
modification and evaluation of vector control activities will be
available to Missions at no cost to Bureaus and Missions. Where
Missions or Bureaus fund specific activities, technical
assistance will be provided ber request and as necessary. The

Project will generally repond to emergency, unanticipated, or



"crisis" needs when the "crisis" threatens to exacerbate
vector-borne disease prevalence. However, S&T-funded project
services are not intended to replace routine project
implementation by U.S5.A.1I.D.s, their contractors, or host
government agencies, rather, they are intended to serve as
complementary activities. The Project will not station staff
overseas other than on temporary duty except under special
circumstances (i.e. staff to Regional Training Centers). At the
discretion of S&T/H, some longer-term monitoring activities may
be undertaken if co-funded by the requesting A.I.D. Bureau or
Mission througn a mutually agreed buy-in arrangement.

4.3.2 Procedures for Providing Technical Assistance (TA)

Procedures for providing technical assistance will be as follows:

1. SaT/H will contact each Bureau and each Mission not
less than once a year to determine their long-term and
short-term needs for technical assistance. S&T/H, in
concert with the Contractor, shall develop an "Annual
Work Plan'" with budgets and with contingeucy
provisions. Each quarter S&T/H, in concert with the
contractor, shall Systematically update the work plan
to accommodate requests which were not included in the
annual canvass for anticipated services. In Mission
buy-in situations development of the plan will include
direct Contractor travel and contact with Missions to
define scopes of work.

2. The Contractor shall maintain a roster of technical
personnel adequate to insure "quick responses' to
LDC/Mission requests relating to vector-borne disease
problems. These personnel could also be utilized to
respond to crises and emergency needs overseas,
particularly for disaster assistance when vector~borne
disease epidemics are anticipated. This roster shall
be '"preapproved" by the A.I.D. Project Manager and the
A.1.D. Contracts Officer and shall include key
personnel, other contractor and subcontractor staff,
CDC personnel, and consultants as required to insure
needed competence in technical disciplines and
languages. Preapproved personnel shall include vector
biologists, medical entomologists, insecticide experts,
disease ecologists, parasitologists, epidemiologists,
environmental engineers, arbovirologists, medical
antnropologists, health educators, logisticians, and
public health specialists.



The roster shall be maintained on a current basis and
include names, addresses, telephone numbers,
qualifications, rates, experience, language
capabilities, availabilities, restrictions or
constraints on availability, etc. The roster shall be
maintained in the operations and information center.
The information shall be in a form suitable for search
and retrieval by automatic data processing equipment,
shall be compatible with A.I.D. Form No. 1420-17, and
shall be accessible to the A.I.D. Project Manager. The
consultants proposed by the contractor shall be
included in the roster and the contractor should
anticipate periodic expansion of the roster at & rate
of 50 per year in addition to the original cadre.

Consultant agreements shall stipulate due dates,
requirements for draft reviews, copies to Missions,
translations, and specific details for specific
consultancies. The contractor shall be responsible for
follow-up evaluations of each consultant task.
Evaluations shall be available to the A.I.D. Project
Manager.

Requests for such technical assistance may be received
directly by the contractor or may be generated by
A.I1.D./W or U.S.A.I.D. Missions. The contractor may
also call to the A.I.D. Project Manager's attention
needs for technical assistance which emerge during
project development, implementation assistance, and
evaluation activities. No technical assistance will be
authorized without the prior written approval of the
A.1.D. Project Manager. In the case of Mission buy-in
activities, after A.I.D./W approval, operational
approval of in-country activities will rest with the
Mission.

To accomplish each technical assistance task, the
contractor will, in consultation with the A.I.D.
Project Manager, Regional Bureau, Mission and
requesting organization as appropriate: define the
purpose, scope, and scheduling of technical services
needed; the type of personnel and special skills
required; and any special conditions relative to the
task assignment such as briefing/debriefing, in-country
logistical support, and, particular working conditions
or schedules.



5. The contractor will then: nominate and arrange for the
appointment of core staff and/or consultant advisors;
obtain Mission and Bureau clearance through the Project
Manager; plan ang implement orientation and briefing of
technical advisors as needed; prepare and monitor
travel Schedules; arrange debriefings as needed; ensure
that reports are prepared and submitted on schedule;
negotiate level of effort and pay consultant fees,
travel, and other expenses; edit, reproduce,
distribute, and catalogue final reports; and evaluate
tne performance of the technical advisors,

6. Significant changes in the approved workplan must be
approved by the SaT/H/VBC Project Manager and
coordinated with the requestor.

7. The contractor will not have authority to commit

Project resources. 3uch authority rests solely with
the S&T/H/VBC Project Manager or designee.

8. All domestic and international travel supported under
this Project must be cleared in advance by the Project
Manager. Travel to A.1.D.-assisted countries must be
approved in advance by the relevant Bureau and Mission.

4.3.3 Role of S&T/H/VBC

The Project is Agency-wide and is designed to respond to
requests for assistance in vector-borne disease control support
services coming in from any Bureau and its Missions. S&T/H/VBC

tecnnical assistance services within the Agency. No
pre-allocation of S&T/H funds will be made to any one Bureau,
Uffice, or Mission. All Offices, Bureaus, and Missions will
nave the opportunity to have their requests for services
addressed. Although no formal ranking system for requests is
Proposed, all requests must meet the tests of need, relevance,
and cost-effectiveness. The size of the request, source of
funds, and equitable distribution between requestors, may be
factors in shaping responses.

For each overseas activity (or domestic activity exceeding
$1,000 in estimated cost), the contractor will be required to
submit a schedule of resources to be used, and to provide
curricula vitae for all personnel proposed to the Project
Manager. The Project Manager, will in turn verify acceptability
of team members to Bureaus and Missions involved and provide
recommendations to the M/SER/COM/COD Contract Office as
appropriate (an approval list of subcontractors and consultants
will be maintained to facilitate rapid response).



Upon approval by the A.I.D. Project Manager of the scope,
budget, team composition, and schedule proposed by the
contractor, either in the work plan or separately, the
contractor will coordinate directly with the relevant Mission(s)
or Bureau(s) in working out the myriad of coordination details
involved.

SaT/Health will provide at least one full time direct-hire
Public Health Advisor/Vector Biologist to coordinate and manage
tbe Project for A.I.D. Other S&T/H/CDD staff will De available,
d4s needed, on a part-time basis to backstop the Project

Manager. Experience indicates that such assistance” is needed to
plan, coordinate, and provide technical input and backstopping
for this type of Project which must be coordinated with other
A.1.D. projects in similar or related fields (e.g., malaria, and
diarrhea diseases, and health services),

4.3.4 Estimates of Quantifiable Services

Estimates of quantifiable services through FY 94 are based on
Projected A.I.D. activities in relevant sectors and subsectors,
discussions with other Bureaus and with Missions, and our
assessment of unmet needs. Approximately 100 person-months per
year of vector-borne disease control-related technical
assistance is anticipated. Experience in similar A.I.D.
Projects (WASH II, PRITECH) indicates that approximately 70
percent is for '"general" technical assistance, 15 to 20 percent
for training assistance, 10 to 15 percent for technology
transfer assistance, and 10 to 15 percent for information
services. O(bviously many of the activities to be undertaken are
relevant to more than one category. However, person-months is
the primary measure of level of effort. Estimate of
person-months and other services are as follows.

1. Thirty-six person-months per year of
technical-professional contractor core manpower for
management and coordination of A.I.D./W and U.S.A.I.D.
consultancies, direct services, and operation of the
operations and information center arc anticipated.

2. It is estimated that 60 person-months per year will be
utilized for non-technical support staff in the
contractor office.

3. Approximately 12 person-months (one full time
librarian) per year for information services, including
special studies, information gathering, literature
research to support subject syntheses and
bibliographies, and for dissemination of information



materials on vector biology and control to Missions,
Bureaus, et. al. is anticipated. Estimated demand 1is
50U information requests per year and approximately
1000 documents dispatched per year.

4. Approximately 10U person-months per year will be
utilized for technical services overseas including
assistance for design, implementation, evaluation,
product testing, and training.

5. Approximately $25,000 per year of commodities and
equipment for field activities, training, and a new
proauct evaluation is expected to be spent.

6. It is also anticipated that the Project would support,
through the contractor, a few longitudinal applied
entomological field trials to provide baseline
information on vector biology and disease as a
precursor to national vector control efforts if
requested.

4.3.5 Development, Management and Implementation of Project
Activities

4.3.5a General Approach

Overviews will be prepared through TA in the requesting country
to summarize available knowledge and identify priority issues,
The contractor shall draw upon published literature and
information obtained from technical consultations to derive a
needs assessment for a particular country. The Project will
provide technical assistance to: 1) assist in project design; 2)
identify indigenous technical personnel and institutions capable
of assuming responsibility for long-term control, research and
training activities; 3) monitor and evaluate control programs
and applied research efforts; and, 4) prepare technical reports
and disseminate results of intervention activities.

The steps involved in developing, managing and implementing
Project activities will follow the same general pattern whether
these are for project design and strategy development, applied
field research and/or training. These steps include: assessing
current knowledge and needs; identifying capable collaborators,
institutions, and consultants; obtaining necessary clearances
and approvals; agesigning, funding, monitoring and evaluating
Projects; and analyzing, writing up and disseminating results.
A more detailed explanation of these steps is provided below.



4.3.5b Project Design and Strategy Development

Effective project design depends on an indepth understanding of
the proolem. The Project will provide TA to assess the
availability and validity of information concerning a specific
vector porne aisease problem as appropriate. Questions
concerning cost, manpower needs, behavioral factors which
influence disease and the ecology of transmissions will be
addressed as a Pre-design activity. In cases where sufficient
information exists, project design assistance will be provided
as needed. Strategy determinants are a complex group of factors
which inrluence now, when, what and where interventions should
be implemented. The utilization of new control tools can be
realizea if found to increase project efficacy and efficiency.
Unce proven in the field, tne options for promoting new tool use
and operational modifications can be submitted for approval to
the host country. However, the decision to adopt new strategies
in vector control activities will rest with the host
governments. The Project will provide TA only to examine the
opportunity for modifications of Strategic approaches to
vector-porne disease control, and assist LDCs in implementing
strategy decisions as appropriate.

4.3.5c  Applied Field Research

The Project will provide TA to identify research needs as they
relate to ongoing projects and/or the development of new
projects. Available scientific information will be reviewed and
gaps in knowledge will be explored as requested by the host
government. The Project will promote the need for comprehensive
field data in order to achieve more efficient and effective
vector-borne disease control. The pursuit of applied field
research activities will be contingent upon host country
requests. The Project will provide TA to meet practical
research needs as requested and assist in the modification of
existing projects and/or the design of new projects as
appropriate. The Project will also provide a mechanism to
support workshops to define applied research and training needs
at the regional levels.

4.3.5d Training

Training needs will be assessed through invitation of Project
technical consultants. Visits to regional training centers and
national vector control units will provide indices of regional
and country training needs. The degree to which a lack of
skilled personnel has impeded vector control efforts on g
country-specific pbasis will be determined and appropriate



training assistance will be made available through the Project
as per requests. The magnitude of training assistance will be
contingent upon the availability of LOP funds and the status of

Regional Bureau and Mission buy-ins.



5.

'_l
C O NO U O e

L.
12.
13.
14.

15.

Timetable

Proposed Project Implementation Plan

Project Period 60 months
(FY "85 - FY '89)

Action

Approval of PP and Authorization
approval of FIO/T for 1985 funds

S&T Notifies Missions of New PP
Congressional Notification

PIO/T to SER/CM

RFP Announced in CBD

Receipt of Proposals

Completion of Technical Review
Selection of Competitive Range By SER/CM
Initiation of Negotiation by SER/CM
Selection of Contractor

Signing of Contract

Initiation of Contractor Services

SaT/H Advise Missions of Project Award
and disseminates information on types of
technical assistance available
Uperations of VBC begin: Contractor
establishes Office-Preliminary Develop-
ment of Annual Work Plan

Approved of PIO/T Funds 1986

First Meeting of TAG

Finalization of Annual Work Plan

Receipt of Mission Requests
Semi-annual Contractor Report

Update of Annual Work Plan
Annual Contractor Report

Approval for PIO/T Funds 1987
Second TAG Meeting

Date

April 1985
April 1985
April 1985
April 1985
April 1985
April 1985
21 May 1985

15 June 1985
21 June 1985
21 June 1985
28 June 1985
1 July 1985

8 July 1985

(SR, NV, NV, s

8 July 1985

19 July 1985

30 July 1985

29 August 1985
September

October 1985
19 January

1 February
30 March 1986

30 July 1986
25 August 1986



Regional Workshop Latin America
Regional Workshop Asia
Semi-annual Contractor Report
Annual Contractor Report

Project Evaluation

Approval for PIO/T Funds for 1988
Third TAG Meeting

Semi-annual Contractor Report
Regional Workshop Africa

Fourth TA Meeting

Semi-annual Contracctor Report
Approval for PIO/T Funds for 1989
Project Evaluation ,

End of First 5-Year Funding Period
Fifth TAG Meeting

October 1986
January 1987
January 1987
March 1987
July 1987
July 1987
August 1987
December 1987
January 1988
August 1988
July 1988
July 1988
December 1988
March 1989
April 1989



6. Budget

The Project will operate over a 10 year period with $19.88 million
from S&T funds and a minimum of $6 million from Mission/Regional
Bureau funds for a total of approximately $26 million. Additional
Mission funds are anticipated as new techniques are field-tested
and become available for wide-scale application.The project will
provide approximately 100 berson-months of field technical
Services per year from three sources: 1) contractor staff; 2)
consultants secured by the contractor; and, 3) CDC staff,
Contractor staff will include three technical professionals and a
small logistics ang support unit,

The limited commodity budget of the Project is intended for the
purchase of small quantities of new control agents and tools for
field testing purposes. The project will not finance commodities
on an operational scale, eéxcept on a buy-in basis utilizing
Mission or Regional Bureau funds.

Contractor technical services costs incorporate an inflation
factor of approximately 4,5%. Contingency costs are included at
approximately 7.5% over the 1life of the Project.

7 Reports

The contractor shall submit reports as follows:

a) interim activity reports (submitted six months after contract
signing and then at twelve month intervals)
shall briefly indicate ongoing activities and progress and
Sérve as updates to the Annual Report.

b) annual reports (submitted twelve months after contract signing
and then at twelve month intervals)
shall include, but not be limited to, a description of
activities, summary of results, accomplishments, problems and
anticipated activities for the following year.

Both interim and annual reports shall be submitted to the A.1.D,
Project Manager in six copies.

c) all financial reporting, vouchers for Payment and reporting of
expenditures shall conform to standard A.I.D. regulations and
pProcedures.

8 Evaluation

The project will be closely monitored by the A.I.D. Project
Manager and the staff of the Office of Health. There will be
annual management reviews. Interim evaluations are planned in the
third and seventh years. Major evaluations are planned at the _
mid-point and conclusion of the Project. The mid-point evaluation
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snall be utilized as a basis for deciding project ¢continuation,
The interim and major <valuation will use A.1.D. staff and outside
experts to assess project organization and development; project
Management; project output; research; information transfer;
training activities; technical assistance activities; and
recommendations for project improvements and future activites,

Y. Conditions and Covenants

by the officer(s) to whom such authority is delegated, in

1u. Kecommended Environmental Tnreshold Decision

Vector control activities do not present a threat to the
environment of any country when the application of insecticides
and habitat modification are properly managed. The VBC project
will use only small amount of test commodities. However, when
recommending interventions for large scale, long term efforts
which include resiaual sprays, larvicides, source reduction, etc;
the project shall stress the need for quality control monitoring
of insecticide application and pre-implementation consideration of
the effects of any environmental modification activities.

Since the project will adhere to quality control procedures, it
will not directly threaten the environment of LDCs. The
development ¢! detailed training plans for the use of chemical
agents will be part of the responsibility of any technical

potential for adverse environmental impacts. We recommend a
negative environmental threshhold decision.



Annex I: Logical Framework
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PROJECT DESIGN SUMMARY
LOGICAL FRAMEWORK

NARRATIVE SUMRARY

Proagram or Sactor Gosl The broadsr ehjertive to
which this project conts ‘butes:

To inprove the health status of LNC
populations exposed to vector-bhorne
diseases

Moasures of Goal Achievrinent-

Reduction ol acute and chironic
vector-horne disease prevalence,
decreased morbidity and mortality,
improvement in health status

2 Contve| (8¢

| _OWECTIVELY VERIFIABLE iNGIcATORS ™

squg)

‘M@M@E@ﬁﬁﬁﬁﬁ"m*

Vital statistics compiled by host
countries, entomnlnqic/epidnmin]nqic
data compiled through initiated vectar
control programs, end of project
reports by USAIDs

Life of Projecy:

From r\:i‘ls_ _tfY_ _1_3
Totsf U).S. Tunding ‘1‘ _ﬂ_._-
Date Prepared: _" ‘_‘gs_ —_——

I\SSUMPTIQNS
Assumptions for achieving goal targmty:

Thal effective vectar-borne disease
control Lechnologies are insteumental
in reducing parasite burden and
improving health status

Project Purposo;

and cost
ctor-borne disease

lo create or improve effective
-efficient LDC ve
control programs

Conditions that will indicate purpose has boen
achieved: £nd of project status,

approaches Lo vector control
coSt-eTfectivo/envirnnmcntnIly
sound use of commodif -g

LDC personned in key .ositions
comparability of vector control
programs

nevw lools tested and adopted

b,

a. positive change in Lhc strategic

AID/U, Mission and contractor
and evaluations

reports

-I\numpilom for achieving puvpute:

L. Ml USAIDs encourage selective
vecltor control programs
technical project nanagement,
available

3. new techniques and stratiqgies
intrease program efficacy
indigenous personnel utilize
skills effoctively

7.

1.

Outputy:
a. development of new desi
b. increased skills of Lonc
control staff
utilization of new control tools
growth or regional training centers
and research inslitutes
dissemination of stale-of-the-art
information on control activities

gn strategics
vector

??”Hﬁ?éﬁc?gt?hient of technical
assistance

100-200 LDC staff recipient of
assistance

10-15 new control tonls field
tested

expansion of 4-6 exisling and/on
new training centers, TA tn 10-
15 research institutes

e. information Lo 30-40 institution

1. Contraclor records
2. ND/M and Mission r
evaluations

and reports
eports and

) Astumptions for schieving outpats

1. TA skills required will be
availabhle in U.S. and other
countries

- Counterpart manpower available
in LDCs

nputs: -

a. contracter management services

b. provision of a broad spectrum

of assistance

development of information center
pnrticipnnt~training in assistance
publication/distribution of reportsj
meelings, workshops, scientific
publicalions

standardized protocol for
control activities

tracking

Implementation Target {Type and Quantity) ( $000s )

1. Contractor Tech Service 16500
2. CDC PASA 1000
3. Evaluation 160
K. Commodities 245
5. Meetings/Workshops 475
6. Contingency 1500

TOTAL 19880

1. Contractor accounting records
2. Annual Project Hanager reviews

"Assumptions for providing inputs:
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LOGICAL FRAMEWORK FOR VECTOR

BIOLOUGY AND CONTROL PROJECT




A.

Narrative Summary

l.

2.

3.

Goal:

Purpose:

Outputs:

Inputs:

To improve the health status of LDC
populations exposed to vector-borne diseases.

To create or improve effective and
cost-efficient LDC vector-borne disease
control programs.

a. development of new design strategies and
methodologies

b. increased levels of skills of LDC
professionals and staff involved in
vector-borne disease control

C. wutilizetion of new and/or improved
control technologies, methods, and tools

d. growth of regional training centers and
research institutes

e. dissemination of state-of-the-art
information and recent data on vector
control activities worldwide

f. reduced incidence of vector-borne
diseases

a. contractor management services

b. provision of a broad spectrum of
technical assistance

c. development of a vector control
information center

d. participant-training in all categories
of technical assistance

€. publication and/or distribution of all
consultant reports; proceedings of
meetings and workshops; and recent
scientific publications on tropical
disease research to all project
participants.

f. development of standardized protocol for
designing, monitoring ana evaluating
vector control activities



B.

Objectively Verifiable Indicators

l.

2.

£~

Measures of Achievement: reduction of acute and chronic

vector-borne disease prevalence, decreased
morbidity and mortality, improvement in
health status

End of Project Status

a.

b.

positive change in LDC strategic approaches to
vector control

cost-effective and environmentally sound use of
commodities

LDC personnel skilled in state-of-the-art techniques
in key positions managing vector control activities
regional and global comparabiiity of vector control
programs through the use of standardized protocols
in AlD-assisted activities

new techniques, technologies, and/or control agents
field tested and adopted in LDC programs

Magnitude of Outputs

a.

40-50 LDC programs recipient of technical assistance
and implementing improved strategies for vector
control

100-200 LDC professionals and staff recipient of
project technical training assistance

10-15 new control tools, agents, and/or methods
field tested

expansion of 2-3 existing regional training centers,
assistance in the development of 2-3 new training
centers, technical assistance to 10-15 research
institutes

periodic distribution of state-of-the-art vector
control information to 30-40 LDC health institutions

Implementation Target:

SV LN

($000's U.S.)

Contractor Technical Services 16,500
CDC PASA 1,000
Evaluation 160
Commodities 245
Regional Meetings/Conferences 475
Contingency 1,500

TOTAL 19,880



C. MEANS OF VERIFICATION

1. Program Goal

Vital statistics compiled by host countries,
entomologic/epidemiologic data compiled by initiated
vector control programs, end of project reports by
USAIDs.

2. Project Purpose

AID/W, Mission, and contractor reports and
evaluations

3. Outpi:s

1. Contractor records and reports

2. AID/W and Mission reports and evaluations
4. Inputs

L. Contractor accounting records

2. Annual project manager reviews



IMPORTANT ASSUMPTIONS

1. Assumptions for Acbieving Goal Targets

l. That effective vector-borne disease control
technologies are instrumental in reducing parasite
burden and improving health status.

2. Assumptions for Achieving Purposes

1. MOHs/USAIDs encourage initiaing/enhancing
selective vector control programs via field
requests

2. Technical project management available and
effective

3. New techniques and strategies can increase the
efficacy of vector control programs

4. Indigenous personnel will utilize their new
skills effectively

3. Assumptions for Achieving Outputs

l. Skills required will be available in the U.S.
and/or other countries

2. Counterpart manpower available in LDCs.
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THE UNITED STATES INVOLVEMENT IN
OVERSEAS MALARIA PROGRAMS

EDGAR A. SMITH??
Center for Public Health Research, Universitv of South Carolina, McClellanville, SC 29458

Historically speaking, the United
States’ interest in malaria overseas could
be said to have begun with the building of
the Parama Canal. Then in the late 1930’
came the first foreign assistance to
malaria programs through the Institute
for Inter-American Affairs which ear-

! Formerly, Office of Health, Agency for
International Development, Washington, DC
20523.

?Presented at Worid-Wide Medical En-
tomoiogy 2nd Vacior Control Seminar, 3Sth
annual AMCA meeting, Sacramento, CA.
April 19, 19382,

marked some several million dollars. spe-
cifically for the control of malaria, In the
19405 the Rockefeiler Foundation was
extremely active and successful in dem-
onstrations of malaria control in various
places, but notablv in Brazil, where they
eradicated the iniroduced vecior of
malaria, Anopheles zombine. Later thev at-
tempted to eradicate the vecior in Sar-
dinia. Although this atempt was not suc-
cessful in eradicating the mosquito, it
certainly ied the way for eradication of
malaria in many places with methods
which have been used ever since. 8v the
late 1940's and the 2arly 1950's the United
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States Government through its foreign
aid program was giving direct bilateral
assistance to a number of countries for
their malaria programs.

This world-wide program peaked in
the mid-1960's with U.S. forergn aid pro-
grams providing _some 70 malaria_ad-
visors overseus and an average of abou.
50 million dollars a vear to 37 countries.
From 1950 to the present, AID (Agency
for International Development) and its
predecessor agencies contributed close o
one billion dollars in the support of over-
seas malaria programs. Nearly 700 mil-
lion of it went to some 36 countries in
direct bilateral agreements and to the
mululateral agencies, such as World
Health Organizaton. Pan American
Health Organization, United Nations
International Childrens’ Emergency
Fund, and the United Nations Deveiop-
ment Program. These agencies then dis-
tributed funds to some 90 countries, in-
cluding nearly all of the countries of the
world with malaria programs. By the
late 1960’s assistance bv AlD was sub-
stantially reduced. This was in part, be-
cause of the highlv successful malaria
programs which had drustically reduced
malaria througnout a large part of the
countrv to where it was no longer consid-
ered a serious public health problem, but
also because of AID hudger reductions
which resulted 1n_monev goiny to other

in Zanzibar. In the Americas, AID is as-
sisting the program in Haiti, and also in
Honduras where malaria control is a part
of the health sector assistance program.

OTHER U.S. AGENCIES

The CDC (Centers for Disease Control)
have personnel invoived in malaria re-
search and training in Guatemala, in
Haiti, in Kenva. in Zaire, and in Malaysia.
Personnel from The National Institutes
of Health are monitoring malaria re-
search in Egvpt.

The U.S. Army has personne! con-
ducting malaria research in Thailand
with the Armed Forces Research Institute
of Medicul Sciences and also in Brazil.

The LU.S. Navy has personne! involved
in research on malaria in the Philippines
and [ndonesia.

THE NEED FOR CONTINUED US.
EXPERTISE

In view of the current situation in
which control of malar:a, through the use
of residual insecticides and antimalarial
drugs, is becoming more difficult every
vear with additional species of mosquitoes
hecoming resistant to insecticides and
with _drug resistant_malaria_spreading,
comprehensive vector control using all

priority programs. In a number of coun-
irtes where AlD assistance was termi-
nated. the countries themselves then di-
verted their funds to other prograins.
Conseguently, within a period of 5 190 3
vears. malaria had returned to the poimt
where agiain a crash program was rve-
auired and AlID assistance was resumed
in order to protect otnher development
programs. The current status of U .S. as-
sistance to overseas malaria programs can
be summed up rather brieflv. The
Agency for [nternutional Development is
curreatly involved in assistance to malaria
programs in [ndonesia, Thailand. Nepal.
India, and Sri Lanka. In Africa a demon-
stration project is just being completed in
Zaire and a new control project is ttarting

availahie methods in an integrated ap-
proach _ts becoming more importunt. In
some countries, vector control is the onlv
hope for reducing the amount of malaria.
Although the need to make use of all
available methods of malaria control has
been recognized for a number of vears,
stiil verv_few countries are actually con-
ducting programs in which thev are
making proper use of a varietv of vector-

control methods, such as source reduc-
tion, larviciding, space spraving and
nological control. Although some coun-

tries have committed themselves tosuch a
orogram, manv of them are sull not using
*hese methods or are usine thea: improp-

erlv. The reason is easv to see. Most ot the

senior personnel directing malaria pro-
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grams throughout the world were trained
in one or another of ihe malarta eradica-
tion training centers, where they learned
residual spraving and drug treatment.
Although they were exposed to the fact
that there are other methods, they really
did not learn how to use them. It is for
this reason that WHO, PAHO, and AID~
hiave concerned themselves in recent
vears with the need for training in the
field of malaria that would emphusize the
use ef all available methods. As a result of
this concern, there has now been estab-
lished in Kuala Lumpur, Malavsia a
WHO training secretariat on malaria and
other vector-borne diseases, which is at-
tempting to coordinuate and assist national
training programs with this conversion to
the us2 of all available methods of malaria
control. Also, the Pan American Health
Organization has already sent fact-
finding teams to the Latin American
countries to determine the training needs
in the field of malaria and vector-borne
diseases and survey the resources avail-
able for meeting those needs. A seminar
will be conducted by PAHO Jduring Sep-
tember 1932 directed owards developing
a training plan for the Americas in this
field of malaria and vector-borne dis-
euses.

Through the local mosquito control
programs the state heulth departments,
the universities, and through federal
agencies, the U.S. has a fuvored position
in_this matter of expertise on vurious
inethods of vector control. There ure
many experts who ure in a good position
10 provide the develoning countries with
the kind of information thev need to
make better use ot the available methods
of vector control that are alreadv in use
throuvhout the U.S. Fortunateiv at the
present time, there 1s considerable inter-
et in this field. The \gency for Interna-
tional Development huas recently (April
13-16, 1982) sponsored u workshop on
Comprehensive Vecior Control through
the U.S. Department of Agriculture’s lab-
oratory in Gainesville, Florida in which
priorities were estuablished for research to
iinprove current methads or develop new

methods of vector control. The National
Acaderay of Sciences, ulso with AID
funding, is planning a workshop on
training requirements and career op-
portunities in vector biology and control.
However, in spite of the obvious need
and the apparent interest in dhing
something about immproving vector con-
wrol activities, there appears to he no plan,
no mechanisin, by which the U.S. exper-
tise can be put to work on behalf of devel-
opinyg countries. The AID Yor some veurs
now has been in the position of beiny
asked 1o do more with less. At the peuk of
the antimalaria effort in the nid-1960%,
AlID provided 71) mualaria experts in the
fieid und annuailv expended between 30
and 100 million dollars in support ot an-
timalaria progrums. This agency is now
reduced to the level of exuctiv 2 malaria
advisors (one in Washington and one in
the field) plus 53 country maluria
project-monitors in the field on contruct.
The World Heulth Organization also, due
in part to budyet constraints. but also as a
matter of policy, has reduced its maluria
advisors from the peak number of several
hundred down o less than 100. Theoret-
callv, this should not make any dif-
ference. After uall, over the puast thirty
veuars, both AID and WHO have spon-
sored hundreds, of waming fellowships
for senior personne! in national malaria
programs. Unfortunateiv, these people
are not necessarilv stitl available. Manyv of
them hiuve moved on to seaior positions
of responsibility in their Ministries of
Health und have heen replaced by junior
individuals, who have not hud udequate
training.  An  adequute seniQr
malariologist professionul course has not
heen avatlubie on u regular basis since
1973 when the Nationu! Eradication
Tramning Center in Manila was closed.
There are 3 nviopriey areas of need in
the worldwide mualaria program today.
First, und most important, 1s the joh-
oviented (ruinine eof the senior pe-sornel
from malaria and other vector-harne dis-
exwse programy. Good progress is heing
made in mez=unyg this need through the
training secreturiat in Kuala Lumpur,
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Malavsia established by WHO with assis-
tance from AID and CDC, through the
integrated contro! course in Turkey re-
ferred to by Mr. Rafatgjah in another pres-
enzation, through the malariology course
organized by WHO in Rome, Palermo
and Turkev and through the plans
underwav by PAHO for developmentofa
training program in malaria and other
vector-horne diseuses for the Americas.

There is considerable scope for a con-
tribution of U.3. expertise to this pro-
gram. Individual specialists will be

needed for preparaticn of training aids
and for actual teachine. Another way in
which U.S. expertise can serve this train-
ing program, is through individual or
traveling seminar types of observation
tours, usuallv sponsored bv WHO or
AID. I am sure that manv of vou have
had foreign visitors or groups of visitors
come to see vour programs. This has all
too often been on an ad hoc, last minute,
hit or miss basis. The American Mosquito
Control Association is in an exceilent po-
sition to assist this effort by surveying its
members for their interest in hosting s:.n
visits and coordinating such observation
tours of vector controi and research ac-
tivities in the field of an organized basis.
" The second area of need is for the pro-

and innovative proposal, which if im-
plemented, could go a long way towards
solving this problem. In an address to the
National Association of State Universities
and Land Grant Colleges on Novemnber
10, 1981, he proposed that AID and Uni-
versities work together to establish a core
of jointy utilized AlID/University, career
professionals, who would remajn em-
plovees of the University, but AID would
reimburse the University for costs associ-
ated with their assignment with AID. On
completing an overseas tour for AlD, they
would then be in a reserve siatus and
would be availabie and on call for short-
term assignments at AID expense. When
and if this proposal is acted upon, it couid
make a siart towards a solution of this
problem. Similar proposals have been
made in the past but have never gone
bevond the talking stage. In the mean-
time, AID and WHO find that in order to
field teams with xnowledge and experi-
ence, they must drag “old duffers” jjke
myself out of retirement. The average
age of a 5 person maiaria team, that fol-
lowed the road to Zanzibar for AlID 2
vears ago, was 65,

The third area of need is in the field of
research. In order to convert malaria
eradication prourams to malaria control

vision of specialists 10 work overseas with

2rograms, uulizing all available methods

malaria or vector-borne disease programs

in_an integrated approach, the individual

on a regular basis. 2 or more vears. or for

countries are finding that thev must or-

short term ussignments of 2 weeks 10 9

ganize and conduct applied Geld research

months. to eviiuate on-going programs
Or_to_ussist in developing plans for new
programs. The supplv of malariclogists,
medical entomologists, or engineers with
actual field experience in malaria or vec-
tor control programs has dwindled to :he
vanishing point. World War I, MCWA
(Malaria Control in War Areasj, or even
AID “retreads” are just no longer avaii-
able in reliable numbers. For those fresh
out of school who are interested, we are
back in the situation where vou cannot
obtain a job because vou do not have ex-
perience und vou cannot get experience
because vou cannot get a job. The ad-
ministrator of AID, Mr. Peter McPher-
son, has recently made an imaginacive

projects :n which thev test each of the
supplementary_or_alternative methods
Augainst each af their vecior species. Miny
of the deveioning countries need advice,
training, and assistance in developing
such a research orogram. In general, the
trend in recent vears has been for the
funding agencies to provide the money
directly to the developing country in-
stitutions. [t is then up to them to muke
their own arrangements for external
technical assistance and/or collaboration.
Here again is an area where U.S, experi-
£oce could be used 10 good advantage on
behalf of the deveioping countries. How.
gver, there i a need for a central clecring
house of information as to the availability
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of specialized expertise in the field of
vector-horne disease research. Again the
American Mosquito Control Association
could serve a very useful purpose bv or-
ganizing and coordinaging such an effort,
which would be a logical outgrowth of the
Directory of Vector Control Specialists
recently developed (1982) by Eugene
Gerberg and the AMCA World Wide
Commitiee.

PROSPECTS FOR THE FUTURE

The prospect for anv expansion of LS.
involvement in malaria programs in the
future does not appear verv bright at the
present time. The trend for some vears in
AID financing of malaria programs has
been towards multi-donor funding, with
2 or more donor countries sharing costs
of funding of malaria as a part of a pri-
marv heaith care program. | would pre-
dict that these trends will continue.

During the past severai vears, malaria
programs have been funded by the World
Bank, by UNDP, by the United Kingdom,

bv The Netherlands, by Japan, and by
the Scandinavian countries.

There is some prospect of renewed
interesi by AID which might lead to a
greater invoivement in malaria programs.
The GAOQ (General Accounting Office)
has recently issued (1982) an audit report
on world-wide malaria programs in which
thev call attention to the increasing seri-
ousness of the malaria problem world-
wide, and recommend to the AID that
thev reexamine their strategv for control
of malaria. I am sure we wil’ all follow the
results of that recommendation with a
great deal of interest.
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GLOBAL MALARIA CONTROL STRATEGY FOR THE FUTURE!

Eugene J. Gerberg?

ARSTRACT: Malaria is =he leading dezerrent to developrment of kuman ané natural
resources. Malaria eradjcation Programs have given way to malaria control programs.
Maximum use should be made of existing and potential primary health carce systems
in the operation s5f malaria concrol programs, based on any of the four tactical

variants. Malaria =zontrol 2rograms must have the full commitment of cthe country,
must be fipanciallv, administravively, and technically feasible, and should have
loni~-term planzing., Zompiese baseline data should be acguired ip order *o evaluate .

e effectiveness of she Srogram.  Adequate training and exnanded resea-ch acstivities
are reguired.
Lre reauired.

Malaria ccntinuss tp bSe =he leading deterrent +¢ develooment of human and ratural
resources in vast areas cf the world., I+ is the leading disease in tems of mortality of
merdidity. The number of reportad cases !(not including Africa) reached 7.8 million in 1380,
This may be a small sfoportion ¢f the actual total nmoer of cases. As a Eirect result of the
adverse impacs of the disesase, countries with serious malaria problems cannct becane
2conericzlly viasia.

Since the earlv 195G's the Unized States has provided oves $1,000,000,000 in bilateral

assistancs o suppors anti-malaria programs, in moniributicons o the malaria effgores of the
World Heal:th Crg nizacion, and :in suppert of research, incluwding the Cevelomrent of mosguito
control mezhccology, epidemiological ra rch, improved insecticides and appiication eciipment,
malaria vaccines, and anti-melaria drugs.
The 1nizial results of these programs were dramatically Successiul, resulting in
eradication of the ¢isease in many countries, and striking reductions in malaria-related
rortalitv and morbidicy i: virtually every country where programs wers initiated,
daforwunately, <he Siccesses of the early years of the programs oould nct be maincained
evarywhere. In some countriss Talaria resurged with alarming rapidity when anti-malaria
efforts slackened. 2y 1965, WHC raluctantly concluded thas dowsver desirable the eradication
cf malaria migh: be 25 an tltimate goal, it was ncot feasible in many ccuntries, due o
financial and zechnical corstraints. The alternative was malaria contrel,

Malaria eradizazicn programs were desigred with a limited duration. Malaria oconrro}
programs have no preciciasie ard, ™e oblective of rhe eradication program was the anding of
Lransmission and elimination of infective caszs, all o be done within a given <ire frame. The
odjectives cf a conssol Frecrat is wo reduce the prevalence of malaria to a level where it ig
20 longer a major public heal=h problam, ‘Mus, there is no cime limiz, as the problem is
diministed buz not eliminarad,

Perhaps thera were addizisnal r2ascrs Zor the failu-e oF the eradication programs., The
re undeuntedly high and wera orovided, at isast initially, oy the

firnancial axpenditures we
develcped countrias, The ~2szar developad countries #2re in 0 position to zear “he costs., In
those countries whers success seemed o have ba2en attained, she reaction was o raduce the
program {and its costs! and maintain survaillance. The versical malaria crganizaticn was
dispersad within the sasic neaith service and, as a resulz, the technical expertiss to maintain
the survaillance was divarsad, Poer surveillance allowed an axplosive increase of malaria
morbidity, Another rpertant factor was tha rapid rise of insecticide and dnug resistance, the
lncreasing costs of insecticidas, zlus the cressure of savironmental grous to curtail “he use
£ effective insecticides, Inadequate planning, poer administration and poor training
contributad tc tha downfall =f the malaria eradicacion bregram.  Thus, eradication is

In 1975, the 3Cth world Jealth Assembly daclared <has Se world's social zoal should ce
"heaith for all oy zhe y2ar 2000," In 1978, a joint wHC,UNICSE Teeting in Alma-Azza endorsed
the view tha“ the Provision of primarv heals=h =ara (PEC) o the mass of the world's Peoplz
should be sean as the tighest internarional sriority in the health sectsr and asraad that the

PHC approach is the @2y 9 atzaining zhe geal of healsh fer all. These meetings have had and
will continue 5 have 2 srefound effact upon malaria programs.  Prigary Health Care is defin
4s assential health cars based on practizal, scientifically acceptable methods, and made

accessible to individuals and families in the Sarmnicy through their full particigation., It

is a health delivery systar oo wha Periphery. It is the first level of contact of individuals,
the family, and Sorruni Ty with tae nztional health Sysiam,

1 : . . s _— . - : = . -
Presented at the 1Sth irneal —onlerente of the Scoisty of Vecwor Eologists, San Diego Stata
University, San Tisgo, 3, Decamber 13,, 12383,

Zznsec: Control 5 Researsh, Inc., 133C Dillon Hzigh*s Ave., Ealiimore, MD 21228, USA.
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In 19739, the 17th repors of the WO Bopert Committes on Malaria defined a malaria centrol
program as an organized efisre to instituts, czrrv out, and evaluate such anti-malaris mezsurss
as are appropriate to the prevailing epilaniclogical and sociceconanic conditiens ir order to
achieve the grearest possible improvament in the health situa*ion cof a population subiectad to
the burlen of this diseasa or expesed <o the risk of its resurcence.

The purpose of such a program is to reduce <he impact of malaria an the populiticn o the
lowest possible level. The control measures should be econamical and the me‘hods of operation
and evaluaticn must be chosen in relation to the set objectives. T= comittee then descrited
four tactica! variants encampassing the major pessibilities of malaria centrol.

Tactical variant 1: The goal is reduction and prevention of mortalitv due to malaria.
The program consists of the alministraticn of carative doses of an effective schizonticidal
drug. Basically this method is "“death control.®

Tactical variant 2: The goal is reduction of prevention of mortalitv and morbidicy.
The program censists of providing anti-malaria drugs not only o acute cases, but also
chemoprophylaxis tec certain selected growps (e.g., infants and young children, nursing and
expectant mothers, Righ-pricritv members of a later forze, exc.).

Tactical variant 2: ‘The gl is reduction ¢f prevalence and endemicizy of malaria. In
contrast w tactical variants 1 and 2, which are "nolding operations," this program is designed
to reduce malaria prevalence and endemicis - Meagures to be taken would He seiastad on the
Basis of the epidemiological and Yector ecolocical situation, availabilitwv o furds, and
technical acdministrative capabilities, It would inciude, in addition o chenotherapy and
chemopropaylaxis, ali avaliabie =aad wsaful methods of vestor control.  These Teasures, of
£ourss, maw vary from country to countiv ané would o carrisd ouz, not Lecessiol v nationwids,
byt in areas where cochnical feasioli iy SX_STS. Uthlxr variants may o8 Use] iF OtheT marIcs of
the country while technical variant 3 i3 : 1ng

Tactical wvariant 4: The goal :
cbjective oI eradicaticn. This variar
specific time targets for attaining “he inze
and leading ultimately o malaria eradicacicn.

Based cn thesa WHO mancdates, malaria scrsrol orograms will use con
variants; and, i possible, =he maiaria program wisl se incorporatad i

vatTywice malaria ocontrol, aiming at the wtimate
reguiras a long~tarm malaria cent-ol program with
im oblectives descrized undar variantcs L, 2, and 3

2 of the Zour tactical
00 _the primary nealth

re svstenm,
The determination of a strategy f{cor a malaria control program may reflect the viewpoin: of
whether the strategist is a donor Sountry or is the donee, The following strategy would be
that of a conor country:

l. The country raguesting assistance must racocnize and camit itself %o the long-
tarm conirol of its malaria proolem. Without such a cami‘ment, no amount of
external support and no plan of Speration, however well conceived, can assurs
long~term success in controlling malaria.

2. A plan for malaria control must be appraised on the basis of its technical
feasibility and the country's administrative capacity and long-tarm financial
responsibility. The scope of the program should not excexd the capabilities of

the country to sustain the activity if external assistance were to be terminated.
3. Maximum uase should be made of existing and potential THC Systems ccocnsistent with
the capacity of such systems to carry out their assigned roles. In some
countries, the PHC system, scpported by a mandatory core of malaria expertise
within the Ministry of Health, may be the only vehicle for malaria contrsl.

The plan should descrite *he malaria nroblem, the prooosed course or coursss ¢ action and
she_anticigated results, Te pilan should provide:

® 1. rata on the geographical area in which the program will be conductad, the
population affacted, and thae spacific population and age groups targeted for
attention.

@® 2. A baseline of epidemiological data which describes the axisting problem in
quantitative terms %o enable subsaquent avaluation of accamplishment under the
program.

@ 3. A baselire of entamwlogical data which identifiss *he mosyuito vecter or wecters,
breeding si:es, f2eding habits, and related biolegical data. Resiszance
insecticidas should b2 determined and field test camarison of usage wdar local

[ 'y

oconditicns shculd be undertskan ta Zetaermine the most cust-effectiva insacticice,

o . Description of plans for Supervisiag, monitoring, avaluating, and providing
essencial specialized support o workers at “he pariphery.
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® s . life-of-project projection cf requirements in terms cf manpower, monay,
equipment and supplies, defining in terms of guantity and quality the resources
0 be provided by the host govermment and those expected from external sources.

® 6. Logisctic and transportation requiraments of the project, including descriptions
of equipment needed, methcds of procurament, warehousing, distribution, stock
control, reorder levels, <., ard as approcriate, provisicn for equipment and
venicle maintenance.

| 7. Training requirements and a plan defining who requires traizning, where, when, and
by wham.

® 8. The relationship of the malaria control program to other activities of the
Ministry of Health. Me*hods of assuring coordination with and the zull support
of other elements in the Ministry of Health and wity other ministries and
agencies (including the private sector) concerned with activities affecting
malaria in the country.

@® 9. The social and econcriic impact of the preposed program.

Strategies as well as the tzcrics of anti-malaria programs have <o be flexible and changed
@8 necessarv to take advantace orf tecinological advances, or changes in the REblts, or
susceptibility of the vec-ors of parasites o cont-ol agents or practices, Research ang
raining are essential for anv successiul vector control Drogram. Puture strategies are golng
£0 have to include tne vse of malacia vaccines, oew lmmunolocical technicues, sacelllts masping
technigues, new asproachas to resigual house soraving, persomal protection rethods, the usa of
biorational p2sticides, and hopefully a nosc of cther new inproved methols. The shortage of
trained personnel wiin malaria ercertiss will requirs extensive tralning, both academicallv as
well as in the fiaid. Az or. Baul Russ2ll stated in 1963, "There Goos not appear o have been
a logical or practical ratio Detwean the $500,000, 000 spent trying to eradicate malaria and the
$25,000,C00 spent %o find out how to & this zost 2ffectively and econamicaily. "
In summary, the futi-e globa’ Strateqy Zor malaria control will recuire:

@® 1. A definite comitment, political as well as financial.

® 2. Camlete prior planning, including Tenizoring and evaluation.
@® 3. The maximum esfigciert use of drugs, pesticides, and other vector contral
methcedology.

@ 4. 1rdequate training.

@ s. continued and expanded research activities on immunological techniques,
diagnostic methods, and vector control.

Malaria programs in the Fast have nct always had the necessary leadership, dedication,
technical capabilities, ard firancial resources. If we are to be successful in the futurs,
malaria programs will have to become eZficient operations, taking advantace of all new '
technological advances.
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PROBLEMS OF VECTCR-BORNE DISEASES AND
IRRIGATION PROJECTS
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Abstract—I[n many tropical countries. increasing use 15 being mace of irrigation 1o grow more foed for
the worid's 2xpanding populatian. but as well 15 onnrging benefits irrigation also causes problems. The
prolif¢ration of stanging water rrovides 2UMzrous haditats for snail iniermediate hosts of SSNIStosomIas:s

and moscu:lo vesiors 3¢ disedsas sUSn 13 malsna and dianasis. Thus, whne INLANON schemes can he

SUCCESSiUl 10 =roviCing More [0og they may ne accompanied by increases in vector-horne arseases [n some

schemes reszttlement of people crautes overcrowdmng and. slum ccnditions whish

deterioratior. 1n
cholera. typacid and vanous dysenienes.

-

Elicient vestor costral sunnaries t

can cesult in a

general health and nvgene, facilitating the spreac of water reiated Jdiseases such as

» e neeoie, 15 n2edag (o

feduce the undesiruble eSucts of irazation.

Rey Boras: Fiiarizsis, insecticiaes, rrgation. maiaria, mosquiices, schistosomiasts. snays

INTRODLCTION

This paper was presented in June {982 at the inter-
nationai meeting on “Pareeption and Manag=ment of
Pests and Pestizices™ in Nairobr Kenva ang oriefly
reviews some of tae heaith problems so often encoun-
tered with rrigation Drojects,

PEOPLE AND FOOD

Agriculture probably hegan some 12,000 vears ago
when man began coilecung 2 f2w seeds and growing
plants around whers ae lived and shelterad, and
was not iong before man s:aried changing his envi-
ronment 1o swit his :mmediaie needs. Within recen
decades man's effect on the environment has been
much graater and his activilies 1a onea olace may have
worldwide repercussions For examplz. there is zon-
sidzradle concern that the destruction of vast areas of
rain forest i South America. Malaysia and Central
Africa not oriv dasirovs valuzble habitats and re-
sources. but muay =ven afest world climate. It has
been esumated taat at prasent 30 hy of trepical rain
forest are desiroyed Svery munut2 and this rate s
acceierating  Anothier worldwide problem concerns
pesticides. These zre nrocuced and used mainly in the
northern areas of the world, but pestcide rasidues
occur almos: werldwide,

What conceras ecologis's and hinking peopiz is
the exponential rate cof the changes thar man is
making 1o his environment. and this s due 1o one
phenom2non—rthe logaritsmic Lrowin rate of the
human population: 12.000 vears 290 there were
protably about 10 miltion S2opig, but by 1980 werid
populution was about 2129 million. and conservative
sstimnates forecast that it wili be about 7000 mullion
by the year 2000. Now :he iMPOTtANt point is that
more than 90°, of this increase wili he takiny place
in the devzioping countries. Mors people means mora

food. and zlthough at prasent the weond prodacss
sufficient food for svervone. ths problem s that it 13
not evenly distributed. In ceveloped countrizs large
ssctions of the community are averrad and people are
trying o lose weight. while in the developing :oun-
tries larze numbers of pzopls have insuficent food.
In 1974 the World Food Conierence pleaged that by
1980 “ro child should go to hed hungry™ which was
cleariy ridicuiously overoptimisiic. In (979, the Inte--
national Year of the Chuid. an =stimazed |- million
cmldren under 4 vears died of fungsr A similar over
ambrtious and unreaiisi.c ¢laim of the Worid ricalth
Crzanization. is that therz 4ill be “=eaith for all =
the vear 20007, Returning to the problem of fezding
the worid. radistribution of food on a large scale s
unlikely 1o happen. 5o there must be increasad food
productvity. and this mainly in the developing world.
One way of incraasing food production s irrigation.
We will now focus attenuon on this strategy and
some of the problems 1 can crause.

IRRIGATION: SOME GENERAL
CONSIDERATIONS

About 30°, of the world's land surface s classified
s arid and about 147, of the worid's preseat pepu-
i2ton. Le. somz 600 million pedple strive 1o maka a
fiving in this inhospitable savironment Irmgation
provides a means of growing crops in such harsh
anvironments. Isceel, by necessity, nas vers 2ficient

irtigatton pelicies which allow agriculturs to b2 ex-
tendad to {arge arid and semi-and lands wnare
formeriv it did not exist. [rrigation, howevar. can also

improve productivity in arsas whers agricufture is
aot alrsady practised. In 1973 about 223 million ha
ot land were under irrigation. comprising 2bout 13,
of available arable land, hut this is 2xpecied o rise

3 million ha by (990 Although the lust few

o 273
decades hav: seen 1 proiiferation of irsigation
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schemes. irrigation (s not new, it was practics ¢ by the
cgyptians in the \'iie deita some <000 _\-:.:r: 2g0,
enadiing EZvpi to become the cersal vow! of mucn of
Eu .ﬂpe

A vanety ol crops cun be irrigated such as cotton,

ugar, vegeladies, cereals. groundnuis, citrus and
tes, but the most cor“mon‘\ irngated <rop is rice

Irrication brings manv mroblems. [t 15 2. pensive in
ol =2nergy and otner 1nputs {e.g. ferulizers,

I

~
4]

pesticides) and requires considerable

management o pravent soil degrada

vapor

increaszd sahinity and ‘.lkalmm Laks Nubie in
Egypt for instance hes an annual 2 ration loss of
=300 mm which resu!ts 1n concentriting saits in the
soti. More then 70°, o the 20 mithon na of irrigated
iand o Egvpi, Iren and Paxestan are arTec::d Sy
saiinizaton znd water-logzinz. In Madhve Pradesh
:n northern [ndia. the Tawa irngation prosect has
created 2z Uwet Cesert” The sofl s waier-oggad.

C z2ting o 10-rolé increase <rop prod-
100 25 was axpeeiag, oroduclion s in fac
S PMOr i tnzaton. \1 a0y IrIigulion schemes are

-~ R

.c;. purth
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warge-scale irrigation schemes dras-
ucally ajter the =nvironment. For 2xampiz, hare s
usuaily 2 dux of peopie and this may lead to
overcrowdis ny and sium settlements 2nd issosiate
Seaith probiems. The com®ination of DOOT nounr.g.
fack of n\g‘ ne and larze aumbers of crops in the
deids and in storage can subsia anually incraase ro-
Jents, \\hrch 2part from being pests per se¢ <an
nardbour plague. leptospirosis and varous rickettsial
infections (Seith. 13972). The creauon of large 2x-
2anses of perennial water orovice :d=zl habiats for
QUALS ang semitaguatic hirds. som: of which mas oe

IMDOrtant 1n the cvcle of 'ranimission o! zoonolic
arhoviral diseases 1Beran, ($81. Simpson. 15-0).

Mors tmnortantiy,
incr2ased aumbers
schistosomiasts (Jordan, 1972 Smutn. 1972). and
mosguito vesiors of malana. 3larmasis and arbo-
viruses Someumes simuliid niackdy vecrars of on-
€aoverciasis hecornd 2slahiishad tnirngation canals,
which 2s wall us constituting a health nsk 'n some
areas of Afnica and Latin America. can cause 2 severs
Jiny nuisaace. Some of tha vector-borne diseass
protlems that can commonly 2rise on rrigation
projects arz discussed beiow.

permanent water l=ads to zreatly

IRRIGATION AND VECTOR-BORNE DISEASES

Schistosomiasis

iated with ireisation, es-

31080mM1as:s. \'ohn

rn:towmns'\ hut
200 milion nuve

.l.ll"n peopla nre

The major diseass assoc
neciaily 22 and cotian. s sch:
ALOWS NOw MAn\ D2ODi= have s
gstiraie 1n 19790 was that nrn'-u

the diseass.

gxpesad w in2 n scuor narmn. 19750,
snani intermediate hosis orz2d in :rr'gfai: ﬁeld> and
more importantiy in th2 irrigation driches and canals

atar T'nirt:. vears 2£0 the
osorasis in Gezira . Sudan,
ut daspite grauath !mprmed
the prevajence of

suppl} ing them with w
pravaience rata of schist
was only about 20°,. &

housing and 'nygxene schis-

o snan :ntermadiate Aosis of

tosomiasis in the massive Gezira irrigation scheme is
aow 2ver 307 and more than $0Y, in men and sct ool
n..:]rc'l—-;\ " 1: 800.000 pecpie are infecied Why?
Fenwick {personal communication. 1932) belioves
that intersiication of cropoing is an important fac-
.or Trus s because greater pruduum.\ ningss on
eping the irrigation canals lled with water for long
pcnod> wiich in turn has resulted 1n more weeds and
large 1ncreases in snail populations. On the Mwea-
Tz bere irrigation scheme in Kenya. 60°, of the chil-
dren are now infected, whereas in 19)6 before the
>_heme started no cases of schistosomiasis ware
recorded ‘Hignton. 1974 Tessdaie. 1962). In cen-
trast, good collaborztion between ihe National Irsi-
2ation Board of Kenya and the Minisiry of Hea'th
nas managsd to keep snaiis out of the Ahero nes
project in western Kenva. In Tanzasia a surves in
1972 ravealed that $+", of sugar-cane cuttars and
irrigation werkers nud scmwhomlmh In Egvpl,

2 noand arsus previousiy rehisd on annuai
doeding of tne Niie valle} and this temporary in-
undztion did no: perrmit the permanent 2stablish-
ements of aquztil snails. Now. howewver, perannial
irmganon has rescited 1n ths schistosomizsis rate
nsing {from 5 10 307, in iness arass: about hal! ihe
people of Egypt now have scrustoruass (Chernin,
19780 Mater. 1975 [n Tanzania. Sturrock 11963)
tournd that efective. but not particularly modern.

husbandry as pracn:.: by the Balucns prevente
iIs becomung estabiished in their rice felds.
whereas they .nvadeu more grandiose nearbv irmi-
gation projects ceveloped with international and
nationai furds lor settlement farmers growing a
variety of crops.
Theoreucally, sch: 51030 miasis can D2 pravented
simply Dy peopl 3volcing contact with water likely
10 contain infective snas. In practice it is very
dificult, as well as .easonabie. 10 stop people
wasning or swimming :n infected waters. Moreover.
because of nigh temperaiures and other difficulties it
15 tmpossidle 10 persuude peopiz who habitually come
into coatact with infected water. such as farmers and
labourers, to wear protective ziothing. The trans-
mission cvcle couid aiso be brokzn by improviny
nvgizne education and persuading people 1o use
lalrmes and not to urinate or delecate in waler
{Jenkins, 1979). But. in manv irngaticn settlaments
latrines are broken anc there is httle privacy. so
peapie continue 1o defecate in the falds | hava seen
aumerous notice boards sited aiong canals telling
people to use latrines. but these serve littlz purpose if,
25 1s often the casz, the intznded audieacs of farmers
and labourers cannot read. Clearly, measuring human
contact with water is critical to the epidemiology of
schistosomiasts, bui there have bean very few worth-
while investigations into this
Host snails have a restricted iolarance to water
e2d and can survive ang breed onlv if the water
dow is less than 0.3m 32C, 30 an oDVIous controi
method 15 to ensurs 3 relatvely fast dow of water
through :roigauon canals. This usuaily requires them
10 be lined with conerete and maintamned fres of
vagetaticn and sliz. But we all know that rthese
objectives are rarely acreved on irrigauon schemes.
and because of 1.2". costs many. 1 1ot most. irn-
Zation canais are mud-lined and t.":‘>° very rapidly silt
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ORGCANISATION MONDIALE OF Li SANTE INGLISH ONLY

CRITERIA AND MEANING OF T
THE SUSCEPTISILITY OR RS

E
3

TS FOR DETERMINING
STANCE OF INSECTS

The detectiorn and measuresment of insecticide resistance in any insect by standardized
methods depends upon compzrison with a strain of normal susceptibility, tested under similar
condicions. Preferably the susceptible strain should be one collected prior to the use of
insecticides and rearad in their absence. If this is not available, it may be necessary to
compare resuits obtained wizh specimens from treated and untreated areas; cr even merely to
note serial changes in :ime after imsecticide use for a number of years.

the susceptible strair, the soundest methods are those in
ividually dosed with known quantities of poison (as in
. However, iandividual dosing iavoives technical .
1 uch as mosquitos. Therefore, _in most test methods the
e "0 dose themselves by forced conract with treated paper for a scandard rime.

o
(3]
1%

Zetizes been ‘ound necessary to use different durations of exposurs to a
ntration as the basis of dosing rather than exposure to papers with different
fcr a standard tige. IZ it is assumed tha: the dose acquired by the

t0 exposure time, the use of time zs a measure 2% dosage is quite
s iz the following paragraphs are relevans, excep: that "time"

re interchangeable with "concentrarion" and "LT50" with "LC30".  There is
evidence that this assumotion is justified for organochlorine, crganopnospnorus, and
carbamate insecticides, with several species of mosquitos. Therefore, iz apoears justified
to zelv on tice as z mezhod of dosage, ar least for the detection of resistance, nrovided
that excessivelv long fe.c., over & q0Urs) or extremelv short (e.g., less than 15§ ninutes)
Q¥pOsures are avoided.

u
— 3

gar
t =

The following cautionary remarks apply %o all types of resistance tes<:

{a) XNo species under marural conditions is invariable ia its response; the haseline
. , < = - == —— = = A B B
f2ries with zanv Sactors, such as season of the vear, condition of nutritionm, period Since

a dblood meal, s:zazs of asg develooment, ané age. The ¢opdirions nrevailing during a rest,
£:.2. temperature lizh: intenmsitv, or any other factor influencing the activity of the test
insects will aiso affecs the results,

(b) Populaticns subject to control measures, or any other selectionm process, often give
response iines differing not only in poesition but also in snhape from the charactaristic
straight regression line relating dose and kill gziven by a susceptible populztion when
plocced on logarithmic-probabilicy paper. Frequently the curve shows =marked bending towards
2igher doses abeve a cer-ain zorcality (see Fig. 1). This effec= is due to the presence. of
3 proporticn of resistant individuals in the popuiation of insects sested. If the
Froportion coatinues o inzrease the resuiting line becomes horizonral and remains so up to

Aanex of Twenty-second Repor: of the WHO Zxpert Cemmiztee on Insecticides-Resistance of
Vectors and Raservoirs cf digease te Pesticides, Tech.Rep.Ser. 585 (1978) '

The issue of this document does nat constitute Ce cocument ne consiitue 03s une publication
fortaai publication. It shouid no! he reviewed, Il ne coit fairs I'objet d'aucun compie rendu ou
abstracted or qucted withaut the agreement of résumé ni d'aucune citation sans "autorisaticn de
the Werid Health Organizatior. Authors alone I'Organisation Monciale de 'a Sarte. Les opinions
are responsidie ‘or views expressed in signed exorimées cans les articles SiGNEs n'angagent

articiag oA fatien A tmiien




FIG. 1. SAMPLE ReGRessIoN Lines FOR SUSCEPTIBILITY (a),
FOR SEASCNAL FLUZTLUATIDY ga FOR VIGOUR TOLERANCE (8),
AND FOR PARTIAL RESISTANCE {C) iN THE TEST PoPuLATION
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the highest dose used, it is obvious rhar only a portion of the total population can he
killed by tie Procedure and the survivors are resistant.

Changes in the Tegression line due to incipient resistance are thus most likely =0 be
evident ac high dose levels, as will be evident from an inspection of the figure,

Consequently, ir is in this range that evidence of incipient resistancs should he sought,
rather than ip a change in the LC.__. Accordingly, it ig recommended thar rspular zcnitoring

30

tests for earlv detecrion of tesiStance, should nike use of a diagnestic dose (or
concentration) that has a very high probability of killing all susceptible insects. On this
0asls, the percentage ol survivors is sveh 3 test 1s a measure of the proportion of resistant
individuals in the Populaticn sampled, It is therefore unsound to grade resul:s according
tO percentage survival as "susceptible", "incarmediaca", or "resistant"., The category
"intermediare" Seems to have no legical definition and attempts to rationalize i: lead o
ambiguitias. Thus it can be interpreted as indicating either the existence of a small
Proportion of resisctapt individuals or the existence of a resistance mechanisa giving only a
low degree of protection. In facs, an "intermediate" result may often occur bacause of the
survival of some Susceptible individuals as a result of abnorral environm.atal conditions

Or an abnormal Physiological state (e.z., izpending hibernation); alternatively, or in
addition, iz could he due to the choice of too low a monitoring dose. Accordingiy if the
result has not been confirmed by further investigation, a low percentage of survival could

be categerized as "indetermizare".

Prinicples urderlying Zizgnostic dosages and their confimmation

The firs: sroblem 15 ro decide on the dose level "expected" to kill all susceptible
insecrs, The original baseline Cests on the susceptible scraip can be piotted on
—=hseces,
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~cgarithmic-probability paper (or statisticzally cale ed) so tha: the doses 2xpected to
ccuce varicus levels of kill can ba estim ed. ‘Uniortunately, on theoretical grounds, it is

B
ssible to estimate an "LCig". As a vorking approximation, the WKO Expert Cormitree on

-

11
ct

imze
insecticides in 1975 adopted as a criterion, double the lowest concentration that had killed
2ll irsects in the experiments used to delineate the baseline for a susceptible strain. This

criterion is likely to work well with a test that gives a steep regression line for susceptible
opulaticns. It is evident, however, that no indicatior of the probability of chance inclu-
ion of a norral type can be estimated from any dose level, without informatrion on the slope

f the regression line. Therefore, it is sounder ro choose the discriminating level by a
mortality probability.

I the discriminating dose is chosen or the basis of the dose corresponding to 99.97%
xill, thers is 0,001% probadbility of a mormal insect surviving, so that in a batch of 100,
there is 0.17 chance. One would expect one survivor in each 10 tests, but for a single
survivor in repeated tests, the chance markedly declines, 02.1%, 0.01%Z, 0.001Z, e:c. There~
fore, persisten: sucvivers in successive tests are fairly good proof of true resistance.

There may not of course be sufficient numbers of insects to carry out such repeated tests
h adequate numbers. Other equally valid methods of verification are, however, available.
it is possible to retain the survivors from a diagmostic exposure, breed from them and
T

5

t

s
t

theit progeny, the presence of :rue heritable resistance will be indicated by an
ezsed percentage survival z: the cdiagnostic level,

28
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Diagnostic doses and concentrations for mosquitos

where carefullyv measured baseline dava on Xnown susceptible colozies of important species
have pesn obtaineg 1a coliaporatiag laboratories, the field worLxer may be spared tha troucle
Of derermining :tnese Zor himsei: (im addition CO the time and expense necessary lor
preparing the range of dizferem: conceatrations required for this purpose). Furthermore,
1t is often difficult for the field worker co be certain of obtainiag a normally susceptible
strain ia the field, since insecticide use (often in agriculture) has induced more or less
Tesistance in 2any species.

A aumber of useful data for adult and larval mosquitos, body lice, bedbugs znd fleas
have been determined and are set out ia Tables 1, 2, and 3.

Further remarks on rhe iatrespre:ation of results of Tesistance rests

(a) 1In cases where the g2netic basis of iaheritance has been determined and where it has
been shown to depend on a single major factor, certainm higher diagnostic doses (known as
diseriminz=i~z doses or concentrations) Tay bSe used to distinguish certain genotypes. This
tyPe of test is usually oos: applicable t2 dialdrin resistance, which is usually ipheritad by
a partially dominanc factor, as it faecilitates the separation of heterozygous individuals
from homozvgous resistant or susceptihle ones, Thus, in partially dominant dieldrin
resistance in adult anophaline @osquitos, a discriminating comcentration of 45 dieldrin for
2 hours will kill heterozygous but not homozygeus individuals.

(5)  “hen resistance has beer detected with certainty, it is highly desirabls to
determine its degree and also the cross-resistance spectrum, It is really possible to do
this only with a straip thar 1s virtually homezygous for resisraace, so that field specinans
usually need 5 be maintained in the laboratory and further selez-ed. 4s this may present
difficnlties and is certaialy time comsuming, some investigators have made preliminary
assessdeals on the basis of field samples. This is often done on the basis of estimated
LC., levels; but tais is really justified only i the strains concerned are homogemaous as
regards resistance {whizh is seldom the case). To determine an LC.. for a mixture of
susceptidle and resiscan: insects is as unsound as estimating an LCY. for a mixture of louse~-
flies and =mosquitos. ~evertheless, it is ofcen useful for gaining”an approximate idea of
Ccross-resistance from fieid specimens, and this should be done cn the basis of a high level of
kill (e.z., LCg5) rather than the LC30°


http:determi.ne

Table 1. Tentative ciagncs:ic dosages for aguit mosguitos

Anoohe:iires Culex quinquelasciatus

insectic:oe - .

Concentra- Sxpcsure Concentra- Exposure

iton time tion time
poT 4% 1n 4% 4h
Oieidrin 0.4% 1nt 4% 1h
Malathion 5% 1n 3% 1h
Fentrothion 1% 2n 1% 2n
Propoxur 2.1% th Q1% 2n
Chlorpnoxim 4% 1n -— —_
Permetnnn 0.25% 1R 0.25% an?
Decamethrin 0.025% “n 0.028% 1m0

*Sucent for 4. sacharov.
SExcosure tudes nad ftat ¥o that MOIQUIICE wNICh 8re RNOCRIC dOwn reman . contac: wilh tne
28207 CuUrngG (he arire ime spect 8d.

Taole 2. Tentztive diagnostic acsz2ges for la-val mesguitos (mg/l)

insecliciae Anopheiines Culax quingue- Aedes 2e7yoN
fasziatuy

ooT 2.5 -_— 0.05

Drelann 0.1 - o

Maisthion J3.125 10 1.0
Fenitrotmon 01238 €.128 c.c6
Fentnicn a2.0% .08 e.05
Temesros 238 jalivir] ey }
Chiorcyritos 0.02% M c.o

Tacle 3. Tentative ciagnostic dosages 'or ice, bechugs and tleas

Body hce Beabugs Fieas ;Xenoosylla
cheopis)

Irsecicige

Concen- Exposure  Concen- Zxposure Concen-  Exposure

‘ration time tration hma ‘ration time
olong d°% . LN} 4% 5a 1%, 12
Dieianin 0.1% 149 0.8% 24 0.2% 13
Propoxur 08s% 10n 0.8 14 0.1% 5h
Fenchiorpros &% 10n 1%’ Sn 3% Sh
Maiatron Unaer revision 5%, 16n unaer revision
Fenitrothion 1% 3n 1% 3n 15, 250
Trncorpnon ‘o 2.5n 1% 5n 1% 125h

*Provimonai.



Annex III: Technical Review of Project Activities

Field Data Collection
Analysis of Research Needs

Iaentification and Field Evaluation of Insecticide Resistance,
New Control Agents and New Technologies

a. Insecticide Resistance Studies/Evaluation of New
Chemical Control Agents

Monomolecular Surface films (MSF) (Mosquito Larvicide)
Biological Control Agents

Biochemical Techniques

Genelic Probes
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Operational Research (OR)

baseline Field Research



1. Field Data Collection

Field data collection represents a significant component of the
Project which can be diviced into four major categorieg: 1)
analysis of research needs as they apply to project design,
implementation and evaluation; 2) identification and field
evaluation of new technologies and new control agents; 3)
operational research as it relates to quality control, training
and manpower needs, frequency of commodity utilization and
recurrent costs, equipment/logistical needs, and, Ssuseptibility
testing of insecticides; 4) baseline information on vector-borne
disease transmission and epidemiology which could be utilized for
vaccine trials and/or treatment campaigns (examples would include
efficacy trials for a malaria vaccine or a treatment program for
scnistosomiasis).

It is anticipated that some of the work will invelve longitudinal
efforts airectly linked to a control program in order to establish
a data base by which program activities can be monitored and
modified as necessary. A small number of proposals will be
considered providing they have: demonstrable LDC significance;
nost country support at the Ministerial level; strong in-country
institutional links; and a significanton-the- job training
component. All studies supported by the Project must have applied
value in terms of improving the efficiency of vector control
activities.

2. Analysis of Research Needs

A prudent approach to vector control activities includes an
understanding of the parameters which support vector-borne disease
transmission. It is critically important to know whether vectors
are susceptible to various insecticides, where vectors bite and
rest, where and when they breed, what people within a community
are most heavily infected and at greatest risk, which vectors are
responsible {or transmission, where the most severe problems exist
within a country, and what impacts can be expected from specific
interventions. Ideally, each of these questions should be
answered prior to the design phase of a control program. However,
these investigations are time consuming, cost money and require
relatively sophisticated technical and operational protocols. Too
often they are disregarded as being too costly, redundant and
esoterZc. Unfortunately, the lack of these data has compromised
the efficacy of past control efforts. The VBC Project will
provide TA to address the above-mentioned issues upon request in
order to contribute to the better design of new programs and
enhance the efficacy of existing ones.



KResearch needs will vary within and between countries and
diseases. Data on diseases of interest may exist and be highly
valid, information may exist and not be valid, and very little
knowledge may exist at all. The purpose of an analysis of needs
is to determine what reliable information is available in a
country on the target discase and what information needs to be
Obtained to achieve a sound design and implementation for control,

For example, malaria data is abundant in Latin America due to
national malaria control units (SNEMS), however, in Africa, less
is known about the vector and disease due tc the vast distribution
of the parasite and genetically distinct subpopulations of the
vector. In Asia much is known about malaria, but insecticide and
drug resistance is common and inadequate perceptions of the scope
of these problems have seriously compromised control efforts
particularly in the consolidation and maintenance phases. The
pPresumption that data are valid ang research has been adequate is
ill-afforded today given the high cost of insecticides and
treatment. It is critically important that we understand which
methoas will work and proceed with confidence in the validity of
measurement of impact throughout the life of a project. To assume
we know all we need to know and "get on with the job" is a premis
that could nave grave consequences in the next decade. We must be
sure we know what to do and now to do it,

Today our defenses against malaria and other vector-borne diseases
are waning. Twenty-five years ago we spoke of eradication with
confidence, toaay we modesily and more bumbly pursue control.
Integrated approaches to vector-borne disease control need to be
realized, however, the ecological aspects of disease transmission
must be identified and characterized in order to determine which
approaches will be used, how they will be integrated, and how
their impact will be evaluated in relation to disease prevalence.
Such an approach will be more costly in the short-term, but more
cost-effective over the longer-term.

what new information (if any) needs to be obtained prior to
project design and/or implementation. The Project will also
provide TA to develop a surveillance system for a proposed project
in order to monitor inputs and measure outputs. Such a system
could be linked to established control units such as the SNEMs or
be an independent, program-specific system which would require
more frequent technical guidance. In either case, the Project
would provide a mechanism to provide technical personnel to the
field to assess research needs, recommend feasible approaches,
monitor program impact and assist in the development of a data
collection system.



3. Identification and Field Evaluation of Insecticide
Resistance, New Control aAgents and New Technologies

The state-of-the-art techniques in chemistry, biochemistry and
molecular biology have opened up new horizons for many aspects of
applied science. Naturally occuring chemicals can be
synthetically produced, exquisitely specific and highly sensitive
diagnostic probes can pe developed, and effective vaccines can be
extracted from cellular material through genetic engineering.
Much of the technology available today can be applied to
vector-borne diseases to elucidate the factors that influence
transmission, promote more efficient and safe control, allay the
development of resistance, and facilitate the field work required
to assess program efficacy. The Project will promote the field
testing and evaluation of new control agents and technologies as a
means of improving the efficacy and efficiency of control
programs. A number of new tools exist today, and in the future,
these will be refined and new ones will be developed. New
techniques and technologies will not solve the problems of
vector-borne disease alone, rather, they will be utilized to
complement classical approaches and enhance program efficacy. The
Project will provide TA to assess how new tools can be
incorporated into new or existing control programs and to train
personnel in their utility and application if they are proven to
be eftective and contribute to Project success.

3a. Insecticide Resistance Studies/Evaluation of New Chemical
Control Agents

Probably the most Pressing problem facing the control of
vector-borne diseases is the development of resistance to
insecticides and the lack of highly effective, yet inexpensive
chemical control agents. The Project will provide TA via a CDC
PASA and through contractor-identified consultants to evaluate
target vector resistance in the field and monitor the profile of
insecticide resistance throughout program LOPs. Insecticides of
choice will be evaluateq in terms of environmental safety,
efficacy and cost. All resistance trials will be conducted in
concurrence with WHO guidelines. Laboratory studies in country
and on site trials will be conducted as necessary. Throughout the
tenure of TA, local personnel will be trained to maintain
resistance tests in adherance to g pre-determined operational
protocol. Backup compounds will be evaluated concurrently with
the insecticide(s) of choice as deemed appropriate. The field
evaluations will be conducted for residual indoor sprays,
larvicides (applied to water sources), and outdoor, ultra low
volume (ULV) sprays. Safety testing and operational management
questions will also be addressed.



institution. CDC personnel would also be tasked to consult
longitudinal trials of ney agents. The advantage of this
component of the Project is that it wiil provide LDCs with
information on the potential use of new chemical agents in their

3b. Monomolecular Sur face Films (MSF) (Mosquito Larvicide)

Monomolecular films have been used in the U.S. for many years and
in some LDCs. MSFs float on the water surface and deprive
mosquito larvae of oxygen. Their efficacy is high under
controlled conditions and promising results have been obtained in
the field. Disadvantages include relatively high cost and a need
for frequent application. However, new slow release techniques
are being developed and a reasonable potential for selective
utilization as an additional control tool exists. Since the
mechanism of killing is more mechanical tran biological, the
probability for the development ofresistance is reduced. Such a
tool could augment a control program if the local ecology is
appropriate in terms of mosquito breeding sites (household
containers, small ponds, etc.). The Project will provide TA to
evaluate the utility of MSFs upon request.

3c. Biological Control Agents

Biological control agents can also play a role in vector control
programs. Like MSFs, the local environment will dictate their
potential utilization. Bacteria, fungi, protozoa, viruses, worms,
fish and invertebrate Predators represent biocontrol agents.
Genetic manipulation represents another facet of biological
control. The most promising biological control agent today is a
bacterium, which when injested by a mosquito or balck fly larvae
produces a toxin which kills the organism. Bacillus
thuringengiensis, variant israelensis (Bti) 1is presently being
evaluated under laboratory and field conditions. The use of this
agent and other agents could be assessed on a program-specific
basis through the Project.




3d. Biochemical Techniques

New breakthroughs in bio- and immunochemistry have revolutionized
the prospects for diagnosis and treatment of disease. The methods
utilized in medicine are also being applied to other areas of
science, incluaing medicalentomology. There are two prominent
technologies which may have direct application in vector control
programs in the next five years, these are: enzyme-linked
immunosorbent assays (ELISAs); and polyacrylamide gel
electrophoresis (PAGE). ELISAs show great promise for the
diagnosis of a parasite within a vector, or infection in a human
host. They have the potential to be extremely sensitive (able to
pick up low infections) and exquisitely specific. Kits are being
developed which could be used in the field by local workers. Such
a tool would enable us to track the success of a vector control
program through prospective estimates of transmission rates in the
vector and prevalence rates in the human host, PAGE technology
can be utilized to separate vectors at the species complex (i.e.
biochemical/genetic, re: enzyme) level. This type of knowledge
can provide «n understanding of what vectors are transmitting the
disease, where, and when they are transmitting. Genetically
different vectors, even of the same species, may exhibit different
behaviors or have different ecological niches (i.e. indoor biting,
outdoor biting, large pool breeding, home container breeding). 1If
these nuances of their biology are known, control strategies can
be modified to attack the most important members of a species
complex and thus promote more efficient control. The potential
contribution of these (and other biochemical techniques) remains
conjecture, however, when appropriate, the Project would provide a
mechanism to evalutate existing biochemical tools under field
conditions.

3e. Genetic Probes

Genetic probes rely on cleaving the genetic material (DNA, RNA) of
an organism, and binding it to a marker. This process enables us
to identify organisms, whether they be parasites or vectors with
the highest specificity. As with the PAGE and ELISA techniques,
genetic probes can greatly improve our ability to separate vector
species and diagnose infectivity. Although still in the
development stage, probes have the potential to be used in the
field as stable colorometric tests. When available these probes
could be evaluated through the Project.

4. Operational Research (OR)

The Project will provide technical assistance for operational
research (OR) as required. OR represents a functional assessment -
of program activities and can provide information in manpower and



training needs, quality control of commodity use, equipment and
transportation requirements, and socio-behavioral factors which
influence program efficiency in the field. Operational research

logistical requirements. The OR provided by the Project will
Provide a mechanism to evaluate the operating costs of a program
and modify procedures when necessary. Well designed OR can
provide important practical information for all aspects of vector
control. The OR provided by the Project will have the option to
be longitudinal in nature in that TA could be provided to track
operational success throughout the LOP of programs and recommend

The responsibility for promoting and 1mplement@ng operational

Contractor. Published material on OR shall be maintained in the
Information Center and be available for distribution upon request.

5. Baseline Field Research

The VBC Project will provide a small opportunity for the support
of longitudinal research activitites in applied medical
entomology. It is anticipated that baseline entomological
research will be required within the next five years to define the
parameters of vector-borne disease transmission as they relate to
centrol programs and/or vaccine interventions. The Project will
also respond actively to proposals which promote strong
collavoration between LDC and US-based institutions. Although the
baseline field research component is a small activity within the
Project, it is felt that some longitudinal efforts should be
supported to strengthen indigenous institutions and LDC
scientists, and provide a possible contribution to A.I.D.'s effort
in the development of a malaria vaccine.



Annex IV: Partial List of A.I.D. Funded Health Projects

which would be eligible for TA from the Vector
Biology and Control Project




AFRICA ASIA

COUNTRY PA0JE TITLE BES END couniAy PROJE  TLILE REG END
Banin 6730379 Onchocerciasis Control Phase 11 74 85 Burwa 4820013 Strgthng. Primary HIth. Care SVC DE 86 00
Burundi 6380621 Combatting Childhood Communicable Diseases 85 88 India 860492 Riomedical Support for Health Services 85 a7
C.African Repub, 6780421 Combatting Childhood Communicable Diseases 84 o8 Irdjoresia 4370237 Malaria Contiol w75
Carsrean 6330408 Health Constraints to Rural Production 83 87 Indonesia 4370273 Health Training Research and Development 78 85
Congo 6380421 Combatting Childhood Communicable Disease 84 g8 Indoresia 4370333 Cemprehensive Health Improvement Progran 81 £2
Gazhia 3311918 Mass Media and Health Practices 78 8% Indonesia 4970326 Timor Malaria Control 8t Ao
Grana 6410088 Commenity Health Tean Support. 79 86 Nepal 3670115 Malaria Control 15 80
Ghana 6380379 Onchocerciasis Control Phase 11 74 85 Nepal 3670135 Integrated Ruraj Health/FP Services E0 87
Guinea 6330421 Combatting Childhood Comaunicable Diseases 85 g9 Pakistan 3710472 Malaria Control [I 82 85
Ivory Coast 6380393 Onchocerciasis Control Phase 1] 7% 85 Philippires 4920206 Biomedical Research 8 87
Lesotho 6380421 Combatting Childhood Communicable Disrase 84 86 Regicnal 4380243 Interreg.Malaria Training Secret. (PISS) 8]
Liberia 6380421 Combatting Childhood Communicable Disease 83 87 Sri Lanka 3830043 Malaria Control 84 85
Malawi 6380421 Conbatting Childhond Coraunicable Disease 84 88 Sri Lanka 3830088 Hater Supply and Sanitation Sector 8 89
Mali 6780393 Onchocerciasis Control Phase I1 7% 85 Thailand 4330205 kalaria and Vector Control 7 1
Mauritania 6820230 RHS:River Valley Hith,Control 85 88
Niger 6380373 Onchocerciasis Control Phase [] % 85
Regional 6380408 Health Corstraints to Rural Production a1 87
Regional 6980421 Coubatting Childhood Comaunicable disease 78 87
Regional 6320480 Health Training Centers in fifrica 86 %
Rwanda 6380421 Combatting Childhond Coazunicable Diseases 84 89
SHL REG 6230966 Onchocerciasis Control 85 90 LATIN AMERICA
Sudan 6380408 Health Corstraints to Rural Production 81 a7
Swazilard 6450087 Rural Water-Borne Disease Control 79 83
Swaziland 6450220 Rural Health Developeent 85 63 COUNTRY PROJY  TITLE BEG END
Svazilang 6580421 Coabatting Childhood Communicable Disease 84 88
Tanzania €2101F3 lanzibar Malaria Control 81 81 Belize 5050018 [rcreased Product. Through Better Health 85 68
Tego 6380393 Onchocerciasis Control Phase 11 7% 85 Dens. Republic 3170153 Health Systems Management 84 85
Tego 6380421 Coabatting Childhood Coemunicable Disease 83 87 E.Carib. Reg. 5380027 Epidesiological Surveillance & Training 79 83
W (Burkina Faso) 6360373 Onchocerciasis Control Phase il 7% 85 Ecuador 5180047 Malaria Prevention and Control 85 o7
laire 6600058 Endesic and Cossunicable Disease Control 76 78 Haiti 210091 Rural Health Delivery Systew 7385
Laire 6380421 Combatting Childhood Comeunicable Disease 82 87 Haiti 10143 Managesent of Malaria 82 8
Haiti 5210188 Expanded Malaria Contro} 8 9%
Honduras 5220153 Health Sector I 80 87
NEAR EAST Regional 5980632 Technology Devlp.and Transfer in Health 84 @8
COUNTRY PROJY  TITLE BEG 810
Egypt 2630015 Strengthening Rural Health Delivery Systems 76 84

Regional 380163 Epid. & Control of Arthrop.-Borne Diseases B8] 83
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