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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 

AGENCY FOR iNTERNATIONAL DEVELOPMENT 
WASI;,NGTON D C 20523 

PROJECT AUTHORIZATION
 

Name of Country: Ecuador
 

Name of Project: Malaria Control Project
 

r of Project: 518-0049
 

Number: 518-U-
062
 

1. Pursuant to Section 104 of the Foreign Assistance Act of 1961, 
as amended, I hereby authorize the Malaria Control project for 
Ecuador involving planned obligations of not to exceed Six Million 
Five Hundred Thousand United States Dollars (,6,500,000) in loan 
funds P"Loan") and Three Million United. States Dollars ($3,000,000) 
in grant. funds ("Grant") over a five (5) year period from the date 
of authorization, subject to the availability of funds in accordance 
with the A.T.D. 3YB/allotment process, to help in financing foreign 
exchange and local currency costs for the project. The planned life 
of the project is five (5) years from the date of initial obligation. 

2. The project ("Project") consists of assistance to Ecuador tc 
reduce morbidity and mortality caused by endemic diseases. The 
major purpose of the project is to control malaria nation-wide to a 
level where it is no longer a public health problem, and to develop 
institutional capacities to maintain that level of control. 

3. The Project Agreemen<:, which may be negotiated and executed by 
the officer to whom such authnrity is delegated in accordance with
A.I.D. reglations and Delegations of Authority, shall be subject to
 

the following essential terms and covenants and major conditions, 
together with such other terms and conditions as A.I.D. may deem 
appropr iate. 

a. Interest Rate and Terms of Repayment
 

The Government of Ecuador (GOE) shall repay the Loan to A.I.D.
 
in U.S. Dollars ..ithin twenty-five (25) years from the date of first
 
disbursement of the Loan, including a grace period of not to exceed
 
ten (10) years. The Government of Ecuador shall pay to A.I.D. in
 
U.S. Dollars interest from the date of first disbursement of the 
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Loan at the rate of (i) two percent (2%) per annum during the first
 
ten 	(10) years, and (ii) three percent (3%) per annum thereafter, on
 
the outstanding disbursed balance of the Loan and on any due and
 
unpaid interest accrued thereon.
 

b. 	 Source and Origin of Commodities, Nationality of Services
 
UEoan)
 

Commodities financed by A.I.D. under the Loan shall have their.
 
source and origin in Ecuador or in countries included in A.I.D.
 
Geographic Code 941, except as A.I.D. may otherwise agree in
 
writing. Except for ocean shipping, the suppliers of commodities or
 
services financed under the Loan shall have Ecuador or countries 
included in A.I.D. Geographic Code 941 as their place of 
nationality, except as A.I.D. may otherwise agree in writing. Ocean 
shipping financed by A.I.D. under the Loan shall be financed only on 
flac vessels of E;cuador or countries included in A.I.D. Geographic 
Code 941, except as TA.I.D. mav o'nerwise aqree in writing. 

c. Source and Orinin of Commodities, Nationality of Services 

7Grant ) 

Commodities financei by . I.D. under the Grant shall have their 
source and oriain in Ecuador or in the United States, except as 
A...I.D. may other-,-we"sc. acriree in wiring. Except for ocean shipping, 
the suppl.iers o' comnodties or services financed under the Grant 
shall 'nave Ecuador -)r tan ited States as their place of 
nationajiy, exceot as A.I.D. may otherwise agree in writing. Ocean 
shipoin financed by A.I.D. under the Grant shall be financed only 
on flac vessels of the United States, except as A.I,.D. may otherwise 
agree in writina. 

d. 	 Conition Preca.ent to Disbursement 

Prior to any clisburseme'nt, or to the issuance by A.I.D. of 
documentation rursuant to which disbursement may be made, the GOE 
will, except as A.I.D. 7ay otherwise agree in writing, cause the 
National Malaria Eradication and Vector Control Service ("SNEM") to 
recruit, identify and employ personnel for the positions of Chief of 
Ocerations an. Assistant Chief o" Operations in SNEM. 

e. 	 Special Covenants
 

The GOE shall covenant that, unless A.I.D. otherwise agrees in
 
writing, it will:
 

(1) cause SNEM to prepare, in form and substance 
satisfactory to A.I.D., by December I of each project year, 
beginning in -985, an annual plan detailing safety measures and 
procedures to be employed in the application of all insecticides 
used in the program. 
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(2) cause SNEM to prepare, in form and substance
 
satisfactory to A.I.D., by November 1 of each project year,
 
beginning in 1986, an annual program evaluation plan outlining
 
criteria and benchmarks for each program component to be assessed
 
during the annual program review.
 

(3) make every reasonable effort to ensure that each
 
participant trained overseas under this Project works in malaria
 
control activities in Ecuador for a period of not less than three
 
times the length of time of his or her training program.
 

(4) take appropriate safety measures for the use of
 
insecticides financed under this program, including the provision of 
safety equipment to insecticide handlers, training of handlers and
 
supervisory personnel in the risks associated with insecticides, 
and instruct on in proper procedures for safe handling.
 

(5) provide, or cause SNEEM to provide, to A.I.D., in form 
an, substance satisfactory to A.!.D., by December 1 of each project-
Year, beginning in 1985, a certifi.ed copy cf the approved SNE: 
budget for the following calendar year. 

f. Wai.vers
 

(1) Iand compression spray pumps ("Hudson sprayers") 
having an approximate value of $231,000 may be procured from a 
single source on a negotiated price basis. 

(2) The requirement that motor vehicles fina74ced by A.I.D 
have their source and origin in the United States is hereby waived 
in order to ermit the pr:ocurenent o aptroximately sixty (60) 
motorbikes, with displacement of 125cc, in an amount not to exceed 
$55,000, from countries :ncluded in A.7.D. Geographic Code 935. The 
provisions of Section 636(i) of the Foreign Assistance Act of 1961, 
as amended, are also hereby waived. 

(3) Pharmaceuticals having an approximate value of 
$100,000 may be Drocured from a single source on a negotiated price
 
basis.
 

http:certifi.ed
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(4) A source, origin and transportation waiver from A.I.D.
 
Geographic Code 941 to Code 899 is hereby approved in order to
 
permit procurement and shipment of pharmaceuticals for use in the
 
project.
 

g. Certification
 

I hereby certify that I have determined that exclusion of
 
procurement from Free World countries in A.I.D. Geographic Code 935
 
would seriously impede attainment of U.S. foreign policy objectives
 
and objectives of our foreign assistance program in Ecuador.
 

I/ 

Victor M. Rivera
 
Assistant Administrator
 

Bureau for Latin America and
 
the Caribbean
 

Date
 

Clearances:
GCi/LAC : RB Ieighanl-; i date ,($L 

LAC/DR:ILevy "!2-" date , 
LAC/DR: DJohnson - y"fdatei " 
LAC /SA: KJohnson 
SER/COM:P11agan " -.-, .- date______ 

GC/LAC:PGJohnson/gw 0053B/01/07/85
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GLOSSARY OF TERn4' 

Active Case Detection (ACD) is a part of surveillance activities in which 
malaria personnel actively search for malaria cases through the collection of 
blood slides and epidemio1.ogical iLnvestigat ions. 

Activated Passive Case Detection (APCD) is part of surveillance activities in 
which malaria personnel are assigned to health institutions and collect blood 
slides from patients attendirn the institution. Slides may be collected only 
from fever cases, from sptcific age groups or from all patients, depending on 
instructions provided to the personnel assigned. 

Annual Parasite Incidence (API) is the proportion of cases of malaria detected
 
on an annual basis in relation to the unit of population in which malaria
 
occurs.
 

Biological Control is a method of controlling mosquitoes using living
 
vertebrate or invertebrate predators, genetic control, or parasites.
 

Chemoprophylaxis is the use of drugs before infection with the aim of
 
preventing disease.
 

DIYT is the common abbreviation of the name Dichlorodiphenyl Trichloroethane, a 
chlorinated hydroca rl-)n type of -esidual insecticide. 

Endemicity is a term applied to malaria vhen there is a constant measurable
 
incidence in an area over a succession of years.
 

Epidemic is a term applied to malaria when the incidence of cases in an area 
rises rapidly and irarkedly above its usual level. 

Epidemiology in a broad sense is the study of the environmental, personal, and
 
other factors tnat determine the incidence of disease. 

enitrothion is an organophosphorus residual insecticide. 

Focal Spraying is residual insecticide house spraying around a malaria focus.
 

Incidence is the rumber of cases of disease occurring during a given time 
period in re]ation to the unit of population in which they occur. 

L[rvicide is a substance used to kill the aquatic larval stage of the malaria
 
iosquito by ingestion, contact, or respiratory blockage.
 

Malaria Control is an operation aimed ar reducing the prevalence of malaria to
 
a level at wlich it is no longer a major public health problem.
 

Malaria Control Program (INUP) refers to the national malaria control effort of 
the Covernment of Fcuador. 



Malaria Eradication is the ending of the transmission of malaria and the
 
elimination of the reservoir of infected persons in a time-limited campaign,

to the degree that when the effort comes to an end there is no resumption of
 
transmission.
 

Malaria Focus is a defined and circLunscribed locality situated in a currently

or formerly malarious area and containing continuous or intermittent malaria
 
transmission.
 

Malarioqenic Potential is the degree to which an area is conducive to malaria,

based on cumulative epidemiological colleted from each area regarding the
 
parasite Load, vector density, water-logging, climatic conditions, population
 
movetment, and other factors.
 

Malath'ion is an organophosphorus residual insecticide.
 

Malaria Parasite is a colloquial term for any of the protozoan organisms
 
causinq malaria infections. 

Parasite Rate is the percentage of persons showing malaria parasites by blood
 
smear examination. 

Passive Case Detection (PCD) is a part of the surveillance activity in which
 
the public health and medical services other than the regularly constituted
 
malaria service assist surveillance activities by the collection of blood
 
slides from persons requesting treatment. 

P. falciparuf Malaria is a severe type of malaria caused by Plasmodium
 
falciparum, a species of inala.,:ia parasite. 

Presumptive Treatment is initial drug treatment given to an expected malaria
 
case at the time when a blood sample is taken for examination.
 

Residual Insecticide is an insecticide which when suitably applied on a

surface, maintains for a considerable period of time its insecticidal activity

by either contact or Cumigative action.
 

Surveillance is that part of a malaria program aimed at discovery,

investigation, and elimination ofi 
continuing transmission and the prevention
 
and cure of infections.
 

Total Spray Coverage is the application of residual insecticide during one
 
spraying cycle to all sprayable surfaces in all sprayable houses within a
 
given operational area.
 

Ultra Low Volume (ULV) Spraying is a method of insecticide dispersion by

special air or ground equipment using very small amounts of finely dispersed

particles of insecticide.
 

Vector is an infected non-vertebrate host which serves as a vehicle for
 
transmission of a disease from infected man to uninfected man. 
A biological
 



vector is one in which cyclic development of the disease oroanism within the 
host is required [before the host can transmit to man the infective form of the 
agent of disease.
 

Vector in malaria is any species of Anopheline mosquito in which the malaria
 
parasite completes its sexual cycle within the host mosquito and which is thus
 
able to transmit the disease.
 

Vector Density (in the context of malaria) is the number of female Anopheline

mosquitoes in relation to the number of specified shelters or hosts or to a
 
given time period, specifying the method of collection.
 

Vector Susceptibility represents the resistance status of a species of
 
mosquito to the effects of insecticides.
 

Water Management as it relates to malaria control involves the reduction or
 
elimination of sources of mosquito breeding through filling, draining,
 
digging, changing water levels, flushing, canal trimming, and other
 
engineering methods.
 



I. PROJECT Sf-V24ARY AND REMMMEDAT IONS 

A. Pecomendations 

USAfD/Ecuador recomnmends aut-horization of a $6,500,000 Development
 
Loan and a $3,000,000 Development Grant for a Malaria Control Project for
 
Ecuador. The Loan would be repaid to the United States Government in U.S.
 
Dollars within twenty-five years from date of first loan disbursement,
 
including a grace period of not to exceed ten years, at a rate of interest of
 
2% during the grace period and 3% thereafter.
 

B. Borrower/Grantee
 

The Borrower/Grantee will be the Government of Ecuador, which, in
 
turn, will provide the funds to the National Malaria Eradication and Vector
 
Control Service (SNEM), a semi-autonomous agency of the GOE, on a 
non-reimbursable basis. 

C. Project Sulnary 

The purpose of this Project is to develop the institutional
 
capabilities of the SNEM in such a way as to bring the current malaria 
epidemic under control, reduce nation-wide malaria incidence, and maintain
 
control over incidence levels. The project will assist the GJE to implement a 
comprehensive program of malaria control. Incidence of malaria in 
1984--detected at about 80,000 cases bift estimated to be as much as five 
times that figure--is at an all-time high. While the predominant malaria 
parasite is Plasmodium vivax, which causes high morbidity but is not normally
 
fatal, the more dangerous P. falciparum is increasing alarmingly, both in 
cases identified and in percentage of total cases. 

The project is designed to enable SNEN to reverse the present trend
 
of increasing malaria incidence an6, thereaftez, to maintain long-term 
control. These objectives require an action program which will: (a) 
imnediately address the present epidemic; (b) investigate the problems of
 
parasite and vector resistance; (c) institute training of SNhI personnel in 
modern malaria control technology; (d) undertake operational research programs 
in the fields of malaria and other vector-borne diseases; and (e) build within 

SNHM the institutional capacity to deal with malaria on a sustaiaed basis 
after completion of the project. In the process, SNE1 will move from its 
present vertically organized program emphasizing total coverage house spraying 
and active case detection surveillance to an integrated program using a 
selective mix of vector control measures, improved surveillance, 
epidemiological stratification to determine the appropriate mix of control 
measures and a better use of the capacities of other elements in the Ministry 
of Health (MOH), Ministry of Defense and the private sector. Successful 
execution will depend on a number of variables, including vector resistance to 
DDT and the possible need to increase the use of the more expensive
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organophosphorus (OP) insecticides; epidemiologically accurate yet rapid
interpretation of surveillance data, enabling the proper choice of vector

control options; cooperation and participation of the staff of the 
PrimaryHealth Care service, of other elements in the MOH and the CDE, and of the

general public; reduction in the incidence of P. falciparum malaria;
collaboration of municipal authorities; mobilization of community resources;

and expanded use of feasible alternative control measures.
 

The project has five principal components under which assistance will 
be provided: 

1. Progrant Management: $1,365,000 of grant funding will be providedfor long and short term technical assistance to strengthen the SNIM malaria
control operation 
 in the areas of program management, epidemiology,
sur'eillance, drug sensitivityr insecticide resistance and evaluation. 

2. J2erational Research: $535,000 of grant funds will be utilizedto support operational research in a wide variety of fields, including vectorecology, inscticie testing, development elf computer-based analysis ofsurveillance data for constantlv updated stratification, exploration of
fruit'ul interventions in the cield of health education, and baseline
prevalence studies of other vectcr-borne diseases.
 

3. TraininI: $900,000 of gtant funds will finance long andshort-term traiining of SNI4 personnel in vector control field operations,epidemiology, entomology and acministy.ataive iranagement; short-term,
in-country training for evaluators and volunteer collaborators; and, training
of t -aine :s in health education. 

4. Evaludition: $200,000 of grant funds will finance the servicesI.S. malariologists not provided unde): the master technical assistance 
of 

contract to particip-ite in annial progren reviews and project evaluation
 
si muary reviews ­

5. Com.Tit Suport: $6,500,OGO of loan funds will financeinsecticides and insecticide-application equipment; essential transport;laboratory supplies, health eoucation and voluntary :olleborator training,equipmnent and supplies; office supplies and equipment; and antimalarial drugs. 

Total project inputs over the five-year period are calculated at$40,168,000, of which $29,948,000 consists of the actual and anticipated SNEMbudget. PAHD will provide $720,000 in technical services and training
opportunities, 
A.I.D. funds totalling $9,500,000 will finance the balance

(aoout 24% of total Project inputs). 

Counterpart costs under the Project will consist of unprogramnedincreases to the SNE14 budget attributable to the Project activities. 
The SNE4
budget for the life of the project will increase by $11,500,000 above the
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budget anticipated for approval withiout the Project. Thus, the GOE 
counterpart to the Project will be calculated only as that increase
 
attributable to the Project; not tie entire SN A budget.
 

The project technical feasibility analysis comprehensively reviews
 
the technical issues raised by e project, including the entire range of 
control measures, drug and parasite sensitivity testing, training and
 
research. The project design provides appropriate technical assistance and
 
training and includes an operational research component which will enable the
 
GOE to implement technically sound approaches to malaria control.
 

Possible administrative constraints affecting project imple-ntation
 
were analyzed. Problems related to SNE4's organizational location within the
 
MOH, personnel limitations, and Iogistics problems were analyzed. SNF4 has 
been found capable of administering the project and desireous of building
stronger links with the primary heaith care system. 
The project will
 
strengthen SNE4's ability to overcome previous administrative limitations
 
through training, TA and logistics support.
 

The economic analysis finds the project to be worthwile from an
 
economic standpoint. The project was submitted to three primary test of
 
value. The benefit-cost ratio is 2.93; project net present worth is $ 51.2
 
million; and the economit rate of return exceeds 50 percent.
 

The project financial analysis conside-ed the timing, composition and 
amount of inputs to be financed by USAID, W©E and other donors (PAM), as well 
as past SNIN performance in executing its budgets. Project inputs are shown 
to be appropriate, affordable and adequately financed over the LOP by both
 
USAID and CUE. SNP74 has demonstrazed the capability to fully execute its past
budgets and has obtained the highest level GOE pledge of adequate financial 
support to meet its com*itment. 

The social. soundness analysis addresses the ability of the project to 
distribute benefits equitably; the cultural diversity of the population in
 
malarious areas; and the social acceptance of malaria control methods to be 
used in the project. The project was found to be socially feasible in all 
three respects, but in addition builds in large support for sociological
studies, TA and educational programs to further address these concerns in the
 
future.
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II. PROJECT BACRGrOUND
 

A. Statement of the Problem
 

1. The Global Malaria Problem
 

With more than 1.8 billion people in the world living in areas at

malaria risk, it is obvious why malaria eradication or control should be the

goal of many developing countries, international organizations, and bilateral
 
donors including the U.S. 
 Although external assistance is fully

supportable--and has often been justified--on humanitarian and health grounds,

the economic consequences of uncontrolled malaria on development is always

very significant and is frequently an absolute inhibition to development.

Anti-malaria activities vary from vertical, free-standing programs organized

to attack the disease directly to limited curative efforts integrated within

th:e countr,,'s general health services. During the 1950's and 1960's, nearly

90 countries had national prograrLs to combat malaria. The long struggle to

contain this disease continues today in large areas of Asia, most of Tropical

Africa and in Latin America.
 

Malaria deserves particular and specific attention because of its

widespread prevalence in both temperate and tropical climates and its serious
impact on the social and economic developmernt of individuals and communities.
 
In terms of social imact, malaria can retard the mental and nutritional

development of infants and children, reduce school attendance, result in lost
 
workdays and lower industrial productivity for the labor force, cut food
production and shorten life expectancies. Malaria is itself a major cause of
 
morbidity, when combined with other diseases which are common in many

developing countries, malaria contributes to increased mortality rates.
 

The economic impact of malaria can be calculated in terms of lost

income to its victims, reduction in national and human productivity, and

expenditures to control and treat the disease. 
An important point is that the
malaria mosquito vector and parasite are becoming increasingly more resistant
 
to corrnonly used insecticides and anti-mr alaria drugs. 
As malaria spreads and
resistance increases, greater quantities of increasingly expensive commodities
 
are now required to combat the disease and to reduce it to levels where it is
 
neither a public health nor an economic problem.
 

Malaria is a complex disease caused by a parasite. Man is the
reservoir; the anopheline mosquito acts as the intermediary in spreading the

disease parasite from one person to another. 
The female mosquito ingests the

malaria parasite when biting an infected person. 
The malaria parasite

develops within the mosquito and approximately 10-15 days later is transmitted
 
to an uninfected non-immune person by the feeding mosquito. 
The parasite then
 
moves through the blood to the liver where it multiplies for 6-15 days,

whereupon malaria symptoms develop (fever, chills, etc.). 
 Those most

susceptible to the parasite are children under five, pregnant women and others
 
not native to malarious areas, with little oc no immunity.
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Nialaria transmission can be halted and/or reduced by interrupting 
contact betwee n infected perscns anxd the mosquito, between infected mosquitos
and non-iimoune -, rsons by the pCar-asite in manor i-natir or the mosquito.
Comprehensive -Jalaria control pr-ograms toxday uses a combination of measures
which are carefully planned and execuie, to reduce malaria. Until DDT and 
chloroquine became available in Wh Late 1940's, the only means to provide
widespread control of malaria ,,::s through meriasures which eliminated the
mosquito through P>er Tarnt so, o1 L&euction (drainage) nd water management, 
or through physical narriers whh protected man from the mosquito (e.g.
netting) . Anti-malaria drugs were available but were costly and difficult to 
administer due ro side effects. DDT applied on the walls of homes is still,
in most areas, the cheapest, safest aind most effective means to control the
disease rapidly. However, with the appeiarance of mosquito resistance to DDT, 
very largely due to extensive agricultural use, and parasite resistance to

drugs, in conbination with the relatively high cost of constant 
epidemioloqical vigilance and surveillance 
(to detect, treat, investigate and
classify each malaria case), antirarlaria programs have been reconsidering
their strategies and methods for contr;ol of this disease. 

Thus, although many countries and regions have successfully
eradicated ma1-ija or drmatical.y rduced alar[a-related morbidity and
mortality, the overall objective of controlling the disease world-wide has not 
been achieved. 

Since the inception of tne world-wi)de malaria eradication effort
 
in 1955, 12 Western iPoisphere countr-es have si.:rceded in terminating the
 
transmission of fal1 . in within '1ei1,oeL.L, throughout most of the
 
hemisphere--espccia.1 in the and iopicai
. tropica. se nations--malaria 
continues to be the ji..jor cause of Aiocidity, a significarlt cause of
mortality, and o-ne o the greatest cerstraints to economic and social
development. L:twe0 1 and ine percen-age of malarial in:b 1982, infection 
the hemisphe:e amon6i iividuals tested quadrupe1. 

Ynor mii b. in L i. udei A ric is not evenly divided; seven 
countries, incl,:Jing a ua dor, accounte.d for 85.r% of 827,727 identified cases
in 1983, and five o thes (again, including iru.ror) account for 93.5% of the
290,035 confimed P. falciparum infections. Aditionally, Latin Aeica has
witnessed a rapid deve.opment of resistance to many insecticides on the part
of the mosqito vectoi-s which transmit tie disease. In South America,
falciparum mla .riaparasites are increasingly resistant to the leading 
therapeutic drug, chi.oro u ine. 

"-ost Countries in Latin America hav.J continued to seek the 
programi goal of country-wide eradication of malaria. Ot until 1983 was there 
a general agreement amo}ng the Directors of Malaria Services of the Americas on
the need to concentrate efforts and r(esources iLn areas where malaria is of 
critical ipL~rcance; to adapt conCroh tactics in each area to the
epidemiological situa,"ion and to uti i ze the capabilities of their Primary
Health Care services--in brief, to acopt strategy of malaria controla rather 
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than of malaria eradication. 
Ecuador is presently developing and

institutionalizing a malaria control activity adapting new and supplementary

control methodologies to Ecuadorean conditions. 

2. Malaria in Ecuador
 

a. General Overview: Approximately 60 percent of the total
surface of Ecuador lies in malarious areas. 
In a total population of 8.3
million (1983), 
5.42 million or 62 percent of the population are at r sk of
malaria. 
Malaria is found in 18 out of 20 provinc-s in the country. 
Malaria
control is the Number one health priority of the GDE.
 

b. Background: Ecuadorrs struggle against malaria began in the
late 1950's as a part of the world-wide malaria eradication program of theWorld -- alth Organization (W!-). T1he program activities were based primarilyon the use of residual insecticides and the use of anti-malaria drugs such as
chloroquine. The insecticide Dieldrin,first used, was applied in threeannual applications starting in 1957. During the 1957-1965 period withassistance from UNICEF, PAIJD and A.I.D. , virtually total coverage of theoperational areas of the country was achieve, with semi-annual applicationsof DET ano the establishment off a netwcrk of some 6,000 voluntary malaria

workers who provided treatment and coilected blood films. The 
net result ofthis effort was a dramatic reduction o1 malaria and the establishment of aneffective malaria organization, the E. rvicJo Nacional de Erradicaci6n de laMalaria y Control de Vectores (SNTEM). Unfortunately, in subsequent years,
delays in funding support were encountered; by 1969, malaria had risen to over

51,000 reported cases. r1he malaria situation was improved through residual
 spray applications and ren-iined relatively stable at around 10,000 until 1979,when a combination of factors, aciministrative, qeographical, epidemiolocalsocial, cause] the number of malaria c3..... to rise first gradually, then 

and 

dramatically.
 

The budget for malaria control has grown slowly while
inflation and salary levels have soared. 
As a result, salary costs have
gradually consumed the bulk of the budget; funds for insecticides, equipment,
training and research have fallen below minimal operational levels. At thesame time, mosquitos in some areas of northern Ecuador acquired detectableresistance to DDT, which is still the main control chemical used. 
 Due to the
shortage of funds and, specifically, the two-year-old foreign exchange crisis,
the malaria programn has not been able to purchase adequate supplies of new,
more expensive and more effective control chemicals nor 
to finance research on
 
measures of control.
 

Other trigger mechanisms--each reinforced by SNIIA's inabilityto provide even normal-year campaign supplies of insecticide, drugs andequipnent--include the atypical weather patterns and flooding which
accompanied the 1982-83 cyclical reversal of the dominant ocean current, and
the ever-quickening pace of population movement into Ecuador's economic
 
development areas.
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c. Present Situation. The current malaria epidemic, still,
centered on the nortcnern coast of Fzuador, is now spreading southward. The 
spread of the disease from the Provnce of Esmeraldas, where it was considered 
a local health problem in 1980, to the Provinces of Manabi, Pichincha, 
Cotopaxi, Wos Rios, and Guayas, as we11 as lkpo Province in the Oriente,
 
indicates a seriously deteriorating and dangerous situation which is rapidly

destroying past prcg9.a; achr, iecets.
 

A 19-year record o: re rted malaria cases is presented in Table 
II-1 to provide a raiid review of tihe past incidence of malaria and its 
present epidemic status, (It must be noted that Ecuador has had a relatively
low annual blood examination rate, anA that actual malar'a -ricidence is 
roughly five times the number of confirmed "cases" of malaria. This would 
indicate over 250,000 infections in 1983 and 400,000 in 1984, &;rong a 
population at malaria risk of 5.4 million--one of the world's most serious 
epi.demics.)
 

2. Critical Aspects of the valaria Problem
 

lhere are four key aspects of the malaria problem in Ecuador
 
which affect the capacity of the G vernment of Ecuador to exert a significant

effect on the disease. These major factors are geographic, socio-demographic,
 
technical and administrative.
 

The climate (temper:ature, humidity, rainfall patterns) and the 
difficult terrain are in large areas of the colrtrv ideally suited to both the 
widespread production of the mosquito V'ectol :uifd Lhe transmission of the 
malaria parasite. Natu.ral climatic disturbances such as the recent appearance
of "El Niho" affect rainfall patterns, and expand :ind extend natural breeding
sites. rffe rural popiilatlon lives in close contact with the malaria mosquito,
and without adequate control measnres the disease3 is easily transmitted. In 
the major epidenuc areas of Es;meraldas and Napo, the lack of roads and access 
to malaria areas makes malaria control difficult. It is necessary to plan and 
execute any malaria control effort carefully in order to overcome these 
geographic bar'riers. 

Socio-economic factors irclude such elements as population 
movements, low education levels, certain cultural practices and poor housing

conditions. These factors have a major impact on malaria epidemiology, and 
must be taken into, account in developing control methodologies suitable to 
Ecuadorean conditions. 

The tecinical epiderriological aspects include the 
inter-relationships of the malaria parasite, man and the mosquito. These 
relationships have been made more difficult in Ec.uador by the appearance of 
resistance in both the parasite and the vector mosquito. The major malaria 
parasites in Ecuador include P. falci.arum and P. vivax. The majority of the 
cases (70%) were P. vivax in 1983. However, P. falciparum, the most serious 
form of the disease and frequently fatal, especially to infants and children, 
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TABLE II-i 

SU4MARY OF REPORIED MALARIA INCIDENCE 

IN ECUADOR 1966-1984
 

YEAR MALARIA % INQGEASE ANNUAL % INFECT DNS
CASES OR REDUCTION PARASITE OF P. FALCIPARLT4 

FROM BASE FROM PREWIOUS INCIDENCE* 
YEAR (1966) YFAR 

1966 4,736 - 1.8 8.11967 10,765 127.3 
 127.3 3.8 
 8.9
1968 37,046 682.2 
 244.9 12.6 
 11.2
1969 50,933 975.5 
 37.5 16.8 
 8.3
1970 28,373 699.1 
 - 44.3 13.7

1971 9,233 95.0 - 67.3 4.2 

10.0 
9.8
1972 6,709 41.7 
 - 27.3 1.8 
 10.6
1973 6,810 43.8 
 1.5 1.8 
 14.6
1974 5,841 23.3 ­ 14.2 1.4 18.11975 6,555 38.4 12.2 2.1 18.61976 10,974 131.7 
 67.4 
 2.6 17.3
1977 11,275 138.1 3.0 2.8 23.1

1978 9,815 107.2 
 - 12.q 2.4 22.5
1979 8,207 73.2 
 - 16.8 
 1.7 32.3
1980 8,748 84.7 
 6.2 1.8 
 31.5
1981 12,745 169.1 46.0 2.6 26.91982 14,633 209.0 
 14.8 2.7 
 21.4
1983 51,606 989.7 
 250.6 10.1 
 32.0
1984** 79,194 1,572.2 53.5 14.6 21.6
 

* Annual Parasite Incidence (API) represents detected cases per 1,000 
population 

** Projected from January-September, 1984 actual data.
 

NOTE: Data obtained from Government of Ecuador ((DE), Servicio Nacional de
Erradicaci6n de la Malaria y Control de Vectores (SNEM).
 



-9­

is increasing. Ao ac co this difficulty, P. falciparum is becomirg resistant 
to normally applied anti-nialaria drugs. The primany mosquito vectorv of 
malaria are Anooheles aibimanus, n. tuci.acula and An. pseudopunLipennis. 
There are other secondat-y vectors, such as An. darlirgi and An. nufteztovari, 
but their role in malaria transmission in Ukuador has not been fully 
established,
 

SN1M reports indicate wide-spread Di-fJ resistance in An. 
punctimacula in many areas of the country, especially in the northern coastal 
areas. An. albimanus also appears to be losing susceptibility to DDT. All 
the confirmed malaria vectors are su&ceptible to both malathion and
 
fenitrothion. organophosphorus (O.P.) compounds (see Annex G for details). 
The epidemiological aspects of thse technical questions on the malaria 
control project are discussed .'n the project description and technical 
analysis portion of the ,roject Paper. 

The ad-ministrative consi erations which must be brought to bear 
on a range of technical and orx.;atioral activities require trained staff, 
informed and motivated leadership and a strengthening of the reporting and 
management systems. TIhe SNFM institution is established and has a past 
history of accomplislirnit when rovided sufficient materials and funding. 
However, field management and aCequate supervision remain areas for 
improvement. TI)ere is also a need to simplify and standardize reporting and 
to make thiese reports more quickly available to the decision makers. In a 
coiitrol effort, it is essential to be flexible, adaptive and responsive to
 
local problems in order to create a cost-effective organization. 
Administrative constr;aints whid face S.I'4 in.:lude among other items the 
shortage of foreign exchange, poor coordination with the existing health 
infrastructure and low staff morale (see TIechnical Annex H). 

Part II (Project Description) and Part IV (Project Specific 
Analysis) describe how the proposed oroject is designed to build upon the 
strengths of SND].m and to help resolve the variety of techuical, operational 
and administrative questions. USAID/Ecuador believes that while the problems 
and constraints are substantial, a sound and effective anti -malaria program is 
feasible and should be initiated through the implementation of this project. 

4. Imtortance of Other Vector Borne Diseases 

Besides alar-_a, four otier vector borne diseases that have been
 
studied in Ecuador are Lei .maniasis, onchocerciasis, Chagas' and yellow
 
fever. Basic investigation data shot; that they are significant in relation to 
the national health of Ecuador. Witdout doubt, there exist other vector borne 
diseases which at this time have not been discovered and studied (see Annex I, 
"Other Vector-Borne Diseases",. 

a. Onchcx.erciasis 

The major focus of onchocerciasis (river blindness) in 
Ecuador, discovered in 1980, is located in the Rio Santiago Basin in the
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prcvince of Esmeraldas. Here approximately 10,850 people are exposed to risk
 
of infection with 2,250--over 20% of the population known to be at
risk--already diagnosed as having onchocerciasis. Those who live in the
 
interior region of the river basin are the most affected. A 1982 study showed
that 51-85% of the population in this area, Rio Zapallo (100 kilometers up

river) to the headwaters, Rio Hualpi (270 kilometers up river) had the

disease. 
A repeat survey in the same area in 1984 showed a raw prevalence of

100%. 
 This increase of prevalence over a two year period is alarming. 
 Along

with this increased prevalence, the intensity of the disease has also grown.
 

A recent ophthalmological study of this same area showed that44.9% of those infected had sofie type of ocular pathology due to the disease.
Of these, 18.8% have permanent posterior eye lesions which lead to blindness.
This has very serious socio--economic consequences in that the resulting

blindness will reduce the efficiency of those primitive agricultural

communities to below survival 
level. The greatest incidence of the permanent

eye lesions is foUnd in the adult males who form the backbone of the labor
force. With blindness and possible shortened l ife they become a burden to
 
themselves and to the coMrUni-'y.
 

Another factW;- of co!icern is the d ssemination of the diseaseto other provinces. The vector has been shown to exist in all coastal and 
eastern junale areas up to an elevation of 1,000 meters. 
With the heavy and
 
constant migration of microfilarial-positive young people to other provinces

for reasons of employmnent, new foci have already been identified in three
other provinccs. This advance of the disease to other areas of the country

threatens to be a serious public health problem. 

With no nmss, safe or 
low-cost treatment available for this
disease, control of the vector is the only solution. Thus the transmission of
 
onchocerciasis in Ecuador needs to be addressed and dealt with in order to
prevent the serious consequences of a full-blown, long-term and wide-spread

chronic infection.
 

b. Leishmaniasis
 

Medical docwunntation of leismfaniasis in Ecuador indicates
that the disease has existed for centuries. [o,;ever, only since 1978 haverecords of reported incidence o the disease kept. recordseen These show
that the provinces most affected are the coastal and eastern jungle areas.
 
The provinces of Napo and Morona-Santiago in the Oriente and Esmeraldas,

Pichincha, Guayas and El Oro on the Coast have the highest incidence,

particularly in areas where the climate and ecology are favorable for the

endemicity of the disease. 
It is it,these areas that logging and agriculture
 
are main sources of employment.
 

The three different forms of leishmaniasis found in Ecuador

al! have serious health and social consequences to the patient. 
Patients
 
infected with the cutaneous ulcerated lesions due to Leishmania tropica, have
 
permanent scarring and are generally disfigured due to secondary bacterial
 



- 11 ­

infection that augmenLs tissue destruction. Parients livirig near rivers found 
to be infected will- iuishmnia naexzcana have lesions on the face and 
especially on the ears, where tL causes chronic ulcers. These ulcers may
persist as long as 20 years and cause total destruction of the external ear.
Patients in certain areas in the eastet-n jungle have micro-cutaneous lesions
caused by Leishnariia brazilieisis. T is injection produces gross facial
disfiguring and at times causes death. Intractable, [urgating ulcers break 
out on the tongue ond in thie buccal and nasal cavities, obstructing and
destroying them. aath may result from secondary infections after exhausting 
years of suffering.
 

The incidence and severity of ieishmaniasis in Ecuador has
risen in the last three years to the coint that it is threatening to become a
serious public health pr.oblem, Data show that t.he incidence has risen 100% in
the last two years alone. This increase has occorred for several reasons.
 
There has been a continuing absence in the country of the basic medication

needed for treatment so that present-(y many are experiencing the consequence

of untreated chronic infections, In any event., treamient costs would exceed

$100 equivalent per case. Also the density of the vector, the sand fly, has

risen in certain qeoraphical areas, explaining the increase in prevalence of 
disease. Given the high cost of medication and since the main single factor
influencing the extent of hurman eqposure to infection is the infective density
of the vector, the only practical solution to leishnaniasis is vector 
control. Thus studies to define the vector population, breeding sites, and 
transmission potential are of utmost importance. 

c. Chagas' Disease 

Cnagas' diseasi- is a serious public health problem in Latin
 
America. WHO estimfates that more than 15 million people are infected and 
 60

million exposed to the risk of infection. C-ardio-myopathy, an advanced

manifestation or Chagas' disease, Js tle ieading cause of cardiovascular death
in South America. Overall, in endeiic areas, it is the most important cause

of death among males ---tweer1 the ages of 25-44 years.
 

In iTu dor, there have been clinically confirmed as well as
fatal cases of Chagas' d]isease in the provinces of Guayas, Fsmeraldas and
Loja. In 1983, witi PAID assistance, SNIM begar: a pilot epidemiolxjical 
survey of the disease In the Province of Guayas to determine the entomological
identificatior and degree of infestation of the vector. Studies alsowere 
initiated to determine the morbidity of the disease based on serological data. 

Of the 316 comunities investigated for the presence of the 
vector, Triatoa dimidiata, 8 (2.5%) were found positive. However, only 0.75%
of the homes investigated were found infested by the vector. Of the vectors 
captured, 29.3% were positive for the parasite,. T. cruzi. Serological studies
 
showed that of 2,078 persons tested 2.5% had a positive inune response to
 
Chagas'.
 

Further studies are required to evaluate the geographical,
cultural and ecological status cf the eight communities positive for the 
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vector and to determine the house infestation rate in these areas. 
Studies
 
are needed to determine the incidence of vector and disease in the other

coastal provinces, as the ecological environments of the provinces are
conducive to the maintenance of the vector's blood-dependent cycle. Support
of this epidemiological work is critical in order that base-line data can be

obtained to determine if and what control program should be instituted.
 

d. Yellow Fever
 

Ecuador has both the urban and sylvatic types of yellow fever

infections. Urban yellow fever 
(epidemic yellow fever), transmitted

predominantly by Aedes aegypti, is onlocated the coastal areas of Ecuador.
Sylvatic or jungle yellow fever (epizootic and enzootic yellow fever), inwhich humans are accidental hosts, transmitted predominantly by Aedes
h ous, is located in the eastern Tairzonic regions. 

In the coastal regions of Ecuador, the vector Aedes aeqyptiwas eradicated in the 1960's. 
Because of the presence of the mosquito in
Colombia and it, possible dissemination to Ecuador, SNEM in 1974 initiated asurveillance program to control the re-infestation of the vector. In the last 
ten years, five re-infestations have been discovered in the province ofManabi. Appropriate measures were taken on each occasion to eradicate the
 
vector. No detected case of urban yello; fever has been reported in the

coastal region. However, continued surveillance is essential to the
 
prot-ction of this area.
 

In the eastern amazonic regions of Ecuador there has beensignificant incidence of sylvatic yellow fever. Confirmed cases have been
reported since 1975. In 1979 in the Province of Zamora Chinchipe, 21 deaths 
were reported due to yellow fever. 
 In 1983, in the Province of Morona

Santiago, 8 deaths due to the same virus were reported. From 1975 to 1983, 73 cases of sylvatic yellow fever have been detected in the Provinces of Napo,

Pastaza, Morona Santiago and Zamora Chinchipe. 

The metfhod chosen to combat this serious health problem hasbeen immunization against the disease. SNIM in cooperation with provincial
health officials has implemented a program of yellow fever vaccination for the
 
four provinces affected.
 

The maintenance and improveent of the existing SNEM program
in the eastern jungle is important, for this area is the source of Ecuador's

richest natural resources. 
The national economy is heavily dependent on the

exploration and exportation of petroleum of this area. 

The other potential public health problem posed by Aedes isdengue. It is important to note that although only one case of dengue has
been detected (in 1980) in the Province of Esmeraldas, the country is in 
constant danger of reintroduction of the disease. Epidemics of dengue arefrequent in the Caribbean and Pacific and there is continued travel between

Ecuador and the infected areas. 
With no known treatment, vector surveillance
 
and control offer the only solution.
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_ -B. Relation!hip to (-E -Dev,-lop ent Plans 

This pfoject is directly related to WE development programis in the 
fields of agriculture, irrigation, and health services. (DE has assigned to
 
malaria control its t-ighest priority in the field of health. The G0E request
for malaria control asstixtancu social importance oftessed the economic and 
malaria. In fact, every econoii-c activity in the malarious portion of Ecuador 
is affected directly or indirectly by this disease. The surge of malaria in 
Napo poses a serious threat to workers in the petroleum producing area. The
 
successful development of the Province of Esmeraldas relies on adequate
control of malaria. The entite province lies in the country's zone of 
intense, stable transmission of malaria. Fndemic malaria has spread to the
Provinces of Manabi, Los Rios, Guayas, Napo and others; these provinces will 
be subject to epidemic malaria unless and until adequate control measures are
 
in place.
 

Participation in malaria control is in many if not most countries 
considered an essential element in the responsibilities of the Primary Health 
Care (PHC) system. In Ecuado!-, as in other countries, the Primary Health Care 
system has yet to develop the capacity to play a major role in the malaria 
program as it is currently planned; yet it is fair to say that malaria control 
may constitute the most essential element in the development of the mDE's 
emerging PHC system. In a country facing malaria problems like those in 
Ecuador today, the creation of a PHC system which lacked a major malaria 
control coimponent would constitute a gross misunerstanding of the very 
concept of P1HC. 

This project is specifically designed to assist the GOE in the
 
development of the malaria control component of their PHC system, which aims 
at the global objective of "Health for All by the Year 2000". Without a 
viable malaria control activity in Bcuador, primary health care cannot meet 
public needs in a large portion of the country. (See also Section II-E-2. 
below). 

C. Andean Reqional- Activil-W 

Wihile this paper has identified the malaria problem in national 
terms, it is clearly an Adean regional problem, affecting all members of the 
Andean Pact. Ecuador particularly is affected by the border areas of Colombia 
and Peru, where malaria is also rampant, with little effective control 
activity underway. It is clear that a regional approach makes good technical
 
and economic sense, but international cooperation to address this situation
 
has thus far been absent. The current AID Malaria Project in Ecuador has,
however, served as a catalyst to initiate a regional effort, involving PAHO 
and the Andean Health Ministers, under the auspices of the sub-agreement for 
Health - "Hipolito UnanUme". 

As a first step a small regional meeting of SNIN Directors and VBD 
scientists is planned for Lima in late November 1984. The purpose will be to 
review current malaria epidemriological data in each country, identify the 
constraints to effective pr ji:am implementation and propose the outline of an 
Andean Regional. Project for consideration of the Coordinating Committee of the 
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"Hipolito Unanume" Agreement (HUACC). PAHO will organize and staff this
 
meeting, USAID/Ecuador will finance two representatives from SNIM and the
 
research community. Informal inquiries made to USAIDs in La Paz and Lima
 
elicited positive response for support. PA}D and USAID also hope to secure 
Venezuelan and Colombian participation.
 

The HUACC should then present this Project idea as an agenda item for 
the Andean Ministers of Health-UA meeting scheduled for December in Lima. If
 
there is a political decision to support such a Project, the detailed project
 
proposal would be developed with a financing plan for presentation at the
 
subsequent HUA Minister's meeting six to nine months later. As far as Ecuador
 
is concerned, there is a clear indication of support from top MOH officials.
 
It would seem reasonable to anticipate cooperative efforts in sharing of
 
epidemiological information on border areas, joint research projects on vector
 
ard parasite resistance, and multi-country participation in training courses
 
held in the region.
 

Given the uncertainty of the kind and scope of Andean regional
 
activity that will ultimately be defined at the December meeting and
 
subsequently, no project funds are specifically budgeted for this Activity,
 
but minor reprogramming of project funds during Project Year Two may be
 
considered, to the extent that it would advance the objectives of the Ecuador
 
malaria control program.
 

D. Relationship to Country Development Strategy Staement (CDSS) 

The most recent CDSS for USAID/Ecuador states that focus will 
continue on the overall objectives of expanding food production, increasing 
employment generation and incomes, -and improving human productivity and 
well-bei~g. ~Maria contrl directly relates to two of these stated major 
objectives. First! expanded food production will be mainly accomplished 
through increased irrigation. The design and u:se of these facilities will 
determine whet-er a malariogenic environment is created, supporting the rise 
of Ecuador's malaria-carrying mosqu.-to which prefers clean, pooled water. 
There are numerous examples in Latin America of irrigation systems which, 
through poor design or improper usage, have created serious malaria 
epidemics. Second, the relationship of adequate malaria control to both human 
productivity and human well beinq has been adequately documented since the 
early 1900's. 

USAID/Ecuador's CDSS specifically identifies malaria as a major and
 
priority health problem:
 

Malaria is an increasingly serious problem in coastal areas. Severe
 
flooding throughout the Coast in 1982-83 has contributed to a
 
resurgence of this disease. The total number of diagnosed cases
 
increased by 350 percent in 1983 over 1982. In addition, there are
 
growing signs of resurgence of other vector borne and parasite
 
diseases including yellow fever, leishmaniasis, and onchocerciasis
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which can be expected to become increasingly serious problems during 
the CDSS period."
 

The malaria effort is also directly linked to the USAID strategy to 
help mitigate the damage to the prcductive base and to social infrastructure 
caused by the 1983 flooding. The rapid rise of malaria resulting from this 
flooding is demonstrated by exar-nation of Table II-1; the nLumber of detected 
cases in 1984 is the highest since Fiuador has maintained records. Over a 
fifth of detected cases are Plasxiodium falciparum, a virulent species of 
malaria which causes high infant and child mortality. The CDSS states that
 
USAID recognizes the growing malaria problem and the needs of the OE's
 
Malaria Program to strengthen its institutional capabilities and existing
 
infrastructure.
 

E. Relationship to A.I.D. Strategy
 

1. A.I.D. Health Sector Strategy
 

A.I.D. 's health sector guidelines!I/ outline a series of
 
strategies to achieve A.I.D. goals in the broad fieldof public health and
 
specifically, in the field of primary health care. The degLee of coincidence
 
between these PHC strategies and those which underlie this project is striking:
 

a. 'ib Lnprove and expand the coverage of services through the 
transfer and further develooment of selected, cost-effective technologies, in 
direct response to country needs and resource cons traints, by assessing: 

i. Epidemiology -- the causation, nature, magnitude and 
severity of the problem. 

ii. Technology -- availability of appropriate diagnostic, 
prevention and treatment technologies to address these 
problems. 

iii. 	Economics -- investjment and recurrent cost requirements
 
of the services.
 

iv. 	Feasibility -- the political, managerial, social, 
infrastructural and administrative feasibility of 
propo~sed interventions. 

A.I.D. health sector guidelines specifically address the
 
malaria issue:
 

"Where malaria constitutes a major public health problem,
 
A.I.D. will assist countries in the planning and management of a locally
 
appropriate mix of control methods including vector control, chemotherapy and
 
chemoprophylaxis and integration of malaria control activities with other
 
primary health care services.
 

_i A.I.D. Sector Strategy: Health, May 1984. Pages 2-4
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2. A.I.D. Malaria Policy
 

The A.I.D. policy paper on malaria, issued inJuly 1984, pays
particular attention to the role of the Primary Health Care (PHC) system in
malaria control. The paper observes that: 
 "From a strategic standpoint, and
depending on the extent and severity of the malaria problem and the extent and
capacity of the PHC system, A.I.D. may support malaria control selectively
within the PHC program, but may also support malaria control per se in
selected areas of the country when justified by malaria's impact ondevelopmental activities or by catastrophic malaria incidence./
 

'Where the PHC system is weak, overburdening of inadequately
prepared and supported PHC workers with additional malaria control tasks can
be expected to lead not only to further weakening of PHC services, but also to
ineffective malaria control activities.!_/
 

"EZconomy of execution demands that all malaria programs make the
maximum use of existing (and potential) PHC systems, consistent with the
capacity of such systems to carry out their assigned roles"..2/
 

3. Malaria Strategy for Latin Ame.rica and the Caribbean3/
 

The proposed program in Ecuador is also fully consistent with the
recently adopted malaria strategy for Latin America and the Caribbean. This
document observes the tenacity with which the countries of the Western
Hemisphere have preserved the goal of eradication of malaria even as the
nearly vertical recent Lise in the malaria incidence --and nowhere faster than
in Ecuador-- provides evidence that the real problem is not mere failure to
pursue the chosen strategy of anti-malaria effort. 
 In fact, the nations of
the region have been pursuinq a strategy which was in many countries,
progranmed for failure. 
Clearly, they are a decade late in reaching the
conclusions which emerged from the Fourth Meeting of the Directors of the
Malaria Services of the Americas, convened in Brasiiia in July 1983. 
These
conclusions, well expressed in the address to the group by the Director of
Ecuador's SNEM, may be briefly suimiarized: in place of time-limited malaria
eradication, it is
now necessary to recognize the need for a program tailored
to the epidemiological zones into which each program must be stratified,
pursued at an affordable pace, to bring malaria incidence down to a level
where it does not constitute a 
public health problem. The conversion will be
neither quick nor easy, and will require assistance.
 

AID Policy Paper: Malaria, July 1984, Page 10
 
2/ Idem, page 14
 
3/ Malaria Strategy for Latin America and the Caribbean, February 1984
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The NMa]laria Strategy for Latin America and the Caribbean also 
takes a strong stand on an a(dditiona], concern of the project under 
consideration: vector-norne diseases (VBD) other than malaria. The strategy
statement notes that while malaria continues to present the major obstacle to 
socio-economic developinenL, particularly in the rural areas, other VBD also 
pose significant public health aLfreaus in Latin America and the Caribbean. 
Dengue-hemorraghic fever, yellow fever, onchocerciasis, American 
trypanosofniasis and leishmaniasis rank high on the list. The factors which 
have frustrated control of malaria are also important to the transmission and 
control of other WED: increasing nmibers of development projects, together
with demographic imbalance; mobilization of labor in colonization and 
agriculture; new settlements ad migration due to socio-economic and political 
pressures; weak health infrastructure; limited utilization of general health 
services and community particifxition. Moreover, the dispersion of Aedes 
aegypti represents a continuous threat of urbanization of yellow fever and the 
appearance of dengue-hemorraghic fever epidemics., 

The identification of vulnerable sites for effective intervention
 
in the dynamics of transmission is a gap in VBD control. For the endemic 
countries it will be iroossible to cope wita- the challenge that VBD is placing
if they are not helped to create or strengthen their own capabilities. 

F. Relationshi2 of Project to Other Public and Private Sector Proqrams 

At present, malaria and vector control are left largely to SNEM. 
Other ME institutions, including the Ceneral flealth Service (Primary Health 
Care) of Mad limit thei.- effort:; to taking blood samples and providing initial 
drug treatnent to syMptormatic patients who appear. With this Project, AID and 
SNEM, with full encourageinznt of the ODE, expect to work much more fully with 
the network of MOE health centers --nd hospitals, as well as coimnunity health 
workers (promoters) where these operate in malarious areas. As SNal now is 
organizationally under tihe Director General's Office rather than (as in the 
past) under the coastal subsecretariat of the MOH, this programn coordination 
will be facilitated. 

The Ecuadozean ivxmed R-,rces have nearly 40 health clinics providing
health and family planning services, currently receiving AID support in Family
Planning. Tfherse clinics are often located in remote tropical areas where 
malaria is ramcpant--e.g., Esmeraldas and Napo Provinces--and could readily
include malaria chemtotherapy among their services. 

In addition, conversations are underway between SN I, the Ecuadorean 
Armed Forces and U.S. South Comand on how to initiate a civic-action program
which might be, among other things, directed at malaria. In the past, SNEM 
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has supplied military bases with chloroquine and done spraying, but there has
 
been little if any reciprocal action from the Armed Forces. Under the 
stimulus of this project and the combined MJE-U.S. interest in military civic 
action, it is expected that spray brigades of army recruits can be trained and 
deployed in and around military bases, especially in border areas (see Annex
 
N).
 

Source reduction through drainage efforts could be undertaken by the
 
Ecuadorean Army Corps of Engineers, which collaborated effectively with U.S.
 
efforts in Guayaquil to drain flooded slum areas during coastal flooding in

1983. Training in treatment of tropical diseases, including malaria, becan 

provided to militdry personnel jointly with SN04 or through South Command
 
programs in Panama.
 

Within the private sector, SNR4 collaborates with various private

missionary groups, both Protestant and Catholic, both in the Oriente and in
Esmeraldas. Mission hospitals and clinics provide treatment, take blood 
samples and provide data to EITI. An interesting joint effort between SNEv 
and the Foster Parents Plan health project in Guayaquil has just begun under

which Plan health promoters are being trained to provide presumptive treatment 
to clinically diagno ied nialaria cases, rake blood slides and refer them to
 
SNEM facilities for interpretation.
 

Texaco, in consortium with the national oil company CEPE, operates
the extensive oil drilling op'erations throughout Napo Province, in areas with 
high incidence of malaria. Durirg the -priodof project paper preparation,
discussions were held with Texaco on poss;ible joint operations for malaria
 
control with STM. There appejr to be !e'varal possible joint efforts which 
could develop during the project. lor example, Texaco might provide
identification materials to volunte:er co'LaLrators and participate in public
information/education campaigns, and undertake spraying in its installations.
 
Texaco is already donating the diesel oil used for larviciding in the vicinity

of its operating area. 

G. Other Donor Activities
 

To date, other donor activities in the field of malaria control have 
been limited to those of PAH?. PA11l has projected a minimum contribution of
$720,000 to the malaria control activity over the five-year LOP. PAHD draws 
on this budget during the course of the year to provide, on an as needed 
basis, long-term technical advisors, fellowship_, short-tern consultants, and 
support for in-country seminars and workshops. PAHO also supplies kits for 
testing susceptibility of vectors.
 

In addition to the full-time services of a PAHD malariologist, SNIM 
has been able to rely on the part-time (in practice, far more than half-time) 
presence of PAMO's Regional Advisor. This is expected to produce a bonus in 
developing mutually supporting efforts with neighboring Peru, which also 
relies on the services of PAl-D's Regional Advisor. 
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III. PROJECT DESCRIPI iON 

A. Rationale and Pou<tparjoses 

T 
increasing 

combat the spread 
incidence, and to 

of malaria, to reverse the 
_r,.cain long-turm control, 

pr
an 

esent trend of 
action program is 

required which will (a) innediatel.y address the epidemic; (b) investigate the 
problems of parasite and mosquito resistance; (c) institute training in modern 
malaria technology; (d)undertake operation research programs in the field of
 
malaria and other vector-bornc diseases; and (e)build institutional capacity
 
to deal with malaria on a sustained basis after completion of the project. 

SNHI-4 has major needs for personnel trained in alternative and more
 
cost-effective control methodo].,cixes. The transter of new malaria control 
technology is required if Ecuador is to provide efficient and cost-effective
 
health services to its people. The -&equirements for iaported commodities to 
combat and overcome Lhe present malaria epidemic and to institutionalize a 
sound anti-malaria effort in the country cannot 5e met by the present foreign

exchange resources of the countr. Thne proposed project is directly designed 
to meet these needs. 

Tne goal of this project >s zo assist the (oE to reduce morbidity and
 
mortality caused by endemic diseases. The major purpose of the project is
 
initially to bring the current malaria epidemic under control; 
to control 
malaria nation-wide to a level where it is ne ] Ir a public health problem
and to develop insti tut ional (capacitie.s to maint in that [Level of control. 
Secondary but important purposes are (1) to redUCe and virtually eliminate 
indigenous P. lcarcii, malariai, bn (2) to investiqate the extent of and to 
design control activities aimd at otiner vector-', orne diseases, especially
those diseases linked uo Ae. aeg'[*Pti. Indicators of the achievement of the 
project purposes by the End-of-Pioject are: 

1. By 1987, to control the present epidemnic of malaria, 

2. By 1989, to reduce viLaria incidence to an annual parasite 
incidence of 1.6 cases/i000 or less, 

3. By 1989, to reJuce P. f.lciparum malar1ia to a point where it 
represents no than percent of the total yearly caseloadmore 10 of malaria. 

The project's inputs, outputs and vital linkages in support of the 
goal and purposes are more fully detailed in the Logical- Framework (Annex A) 

The Servicio N,-cional de Err:adicaci6n de la Malaria y Control de 
Vectores (SN-11) is the primary implementing agency of the Ecuador Government 
for malaria control as well as conurol of other vector-borne disease such as 
yellow fever, onchocerciasis (river blindness) , leishananiasis and Chagas
disease. SNEM is estanlished by ln,, to carry out anti-malaria and other 
vector-borne disease control. activities. The project will assist SNI}N to 
undertake a seur~d malaria control istechnologically effort which both 
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cost-effective and productive. This assistance will take the form of support
 
of operational research, training and educational activities; provision of
 
technical assistance and comnodity import support; and evaluation.
 

SNEZ4 will prepare and submit an annual Plan of Action which details
 
its projected operational, technical and administrative activities for the
 
forthcoming year. The Plan of Action will include budget and staff 
requirements, required procurement and procurement schedules, operational 
plans, training requiremrrnts, operational research proposals for applied field 
studies, plannirqj and evaluation timecharts and administrative actions. The 
Plan of Action must receive Wxtn PAIWi and A.I.D. approval prior to 
disbursement of project funds. 

B. Fnd-of--Project Status 

In addition to the mu1jor end-of-project indicators presented earlier
 
in this section, the project will achieve a wide variety of specific
 
accorm..,lishments. Tiese specific end-of-project indicators are provided in the 
Logicail Fraamework in Annex A. 

The project is structured to make possible measurable achievements 
which include (1) a technologically correct and cost effective insecticide 
application through intra-domiciliary spraying, larvicidirj and Ultra Low 
Volume (ULV) ope: rations; (2) an improved epidemiological reporting system 
which will lead to focus-specific control measures; (3) increased community 
participation in anti-malaria measures; (4) improved and more productive 
cooperation with the primary health care system and, as possible, with other 
Ministries and organizations of the MOE and of the private sector; (5) 
developwnnt of national vector-borne disease research capacity; and (6) 
accomplishment of large segment!s of tsraiuig, :substantially strengtheninq SNIM 
as an institution. 

It is also anticipated that SNM will have increased and more 
effective coordination with ct.er govern=,ent sectors and agencies to minimize 
the Fotentially disastrous effect of ':rzan-made" malaria which frequently 
results from construction undertaken du.ring agricultural irrigation, 
settlement and other development projec.:ts which create malariogenic 
conditions. T2nis will bc important i.r peri-urhan areas in some cities as 
population movements into these areas take place. 

C. Project Requirements 

To attain these goals, ME has requestead and USAID/Ecuador has agreed 
to give consideration to a program of major assistance to SNE4. SNE4's 1981 
budget is $3.68 million equivalent. SNE.M has proposed a five-year program, in 
the course of which its budget would expand by 24% in the first year, and in 
suceeding years to 136%, 170%, 175% and 209%, respectively, of the 1984 base 
year. SNEM's malaria budget proposal for the five-year LOP is approximately
 
$30 million equivalent, of which about S31.5 million represents an increase
 
over what SNE-M's budget would be without the project. The increase will
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finance gradu.iL salary increases, over LOP (at the rate projected for MOH 
employees)--63%; end inc:eases in cftract services-89%; supplies and 
materials-89%; capital equipmexnt-50%; and yellow fever vaccination-50%. 
SNIN's projected five-yeaf budgec, by year and object class. See Annex H, 
Table H-5. These goals are, initially To bring under control the imjor 
resurgence in malaria in FEcuador, buc t-hen, over the life of the project, to 

.
redefine the policy of MOk with rcspyect to malaria, to build in SNEIV the 
institutional capacity to cope with malaria on a sustained basis and to 
appraise the problems irnherent in SNi1M's other area of responsibility, 
vector-borne diseases other than malaria. 

Eased upon a careful examination of SNIUI's long-range plans, 

USAID/Ecuador proposes to suppoLt S[iP]vi's endeavor in the following ways: 

1. To support the cap.tal needs of this five-year project, and, in 
particular, to control the present epidemic, reverse the trend of rising
malaria incidence and imaintain long-zenit control, a dollar-repayable loan in 
the amount of $6.5 million, to be used to update SN]31's vehicle fleet ($1.5
million) and to finance insecticides and application equipment ($3.173
million) , chedotherapeutic drugs (3400,000) , and other supplies and equipment 
($580,000). The balance of the loan ($347,000) covers a 10% provision for
 
inflation and a 5% contingency allowance.
 

2. rmb institute training in modern malaria technology , explore the 
problems of malaria parasite ann1 vector resistance, undertake operational 
research programs in the fields of malaria and other vector-borne diseases, 
and to create in SNTF the institutionaul capacity to deal with malaria on a 
sustained basis after completion of tne project, a grant in the amount of $3.0 
million, to be used to finance, over the five-year life of project:
 

a. Long and short-term, cechnical assistance ($1,365,000). 

b. A major training program, covering SNEM training needs at all 
levels ($900,000) . 

c. A programn of operationial research designed to sharpen program 
focus, improve program execution, increase the effectiveness of health 
education efforts ($535,000).
 

Of the $3.0 million in grant funds, approximately $2.6 
million will finance the costs of a five-year contract with an American firm 
or institution capable of providing, through its own. staff or through 
subcontracts, the necessary long and short-term technical assistance to SNEM; 
of making arranjemeits for essential external ttaining and critically 
important inter- al training; and of guiding the operational research effort. 
The prime contractor7 will also acrari.ne subcontracts with local Ecuadorean 
firms and educauional institutions in such areas of operational research 
activity as health ecdccation, maximization of comunity participation and 
prevalence studies of W-D other thai malaria. 'iheMission has identified 
Fcuadorean institutions of hiche: dacation, p1rivate organizations and 
qualified individuals known he in and capable of performing theic interested 
kinds of or-ational reseaih, identified above. 

http:acrari.ne
http:gradu.iL
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Approximately $200,000 will be used to finance a PASA
 
covering insecticide testing at CDC; an in-country training course in drug
 
sensitivity testing at the outset of the project; epidemiological studies to
 
define the strategy of malaria stratification and to develop the concept of
 
computer-based data analysis for stratification; and a two-year vector ecology
 
study emphasizing integrated control of the vectors of malaria and other VBD. 

d. A.I.D. participation in a regularly scheduled cooperative 
program evalation effort over the life of the project (3200,000). 

(Details on each comlpnent in this proposed effort, both grant and 

loan-funded, are set forth in Section V, A.I.D. Financial Plan.)
 

D. Project Strategy and Expected Achievements 

This project will support and strenqthen various activities of the 
program of the Servicio Nacional de Erradicac1.6n de la malaria y Control de 
Vectores (SNEM) over a five-year period. The project strategy is primarily 
directed at firmly establishing an epidemiolragical and operational system 
which is responsive and effective in reportin-j the levels of malaria and
 
implement:ing the necessary levels of operational interventions to overcome the 
epidemic malaria problems. The project will support operational research and 
training to try innovative, alternative and cost-effective control
 
methodologies and to adapt these practices to Ecuador's field conditions. In 
addition, the project will endeavor to make fuller use of all available
 
elements in Ecuador's health structure, public and private, down to the 
coiwunity level. The existing program requires substantial cormodity support 
over the 1985-1989 period (1)to control the epidemic situation; (2) to
 
institutionalize adequate control throughout the country; and (3) to develop 
operational research and training capabilities. It is also planned to bring
 
malaria to a level where (under SNLEA direction and supervision) some if not 
all malaria and other vector borne disease control activities can be assumed 
by the general health services. When epidemic malaria is reduced, SNEM will 
be ready to utilize considerable technical transfer in the field of malaria 
and vector control. 'he proposed program is designed to assist them to move 
ahead to establish cost-effective and responslve malaria and vector control.
 

The need for rapid control of the epidemic situation is directly
 
related to the institutional aspects of this strategy. If epidemic malaria is 
allowed to continue, then the program will be forced by social and political 
pressure to carry out the widespread spraying effort which has proved 
prohibitively expensive in both domestic and foreign exchange costs. Such an 
effort would frustrate present stratification plans; strengthen the widespread 
feeling within the (OE that malaria is SNE-i's responsibility; and cause the 
program to revert to continued totally vertical activity, focussed on large 
scale operations rather than an epidemiologically based strategy and 
integration with the general health services.
 

http:Erradicac1.6n
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E. Detailed Project ictivic:v D=2scription 

1. Malaria Control Fieli O1]erations Improvement 

SNI4's major field operations activities include (1) preventive
 
measures such as house sprayinq of resicual insecticide, source reduction
 
(environmental modification) ti ceduce mosquito production potential,
larviciding and ULV applications against the vector mosquito and (2)the
surveillance and epidemiology activities which include treatment, blood slides 
collection, and conduct of a variety of epidemiological services including

investigation and reporting. 

There are certain basic facts that can be made in considering

Life of Project (10P) improvements in field operation:
 

* The resources availtole to SNIM will not allow a total
 
coverage progrm and epidemiology will play an increasingly important role in

selecting operational sites for application of technologically sound control
 
methodology.
 

. The methodology selected in a given operational site will be 
a function of, at a minimum, the vector, the epidemiology, the climatic 
conditions, the ecology, the accessibility of the site, the technological

capabilities of the staff and the resources available. 
Consequently, its

possible components may be pI:E icted in advance, but the precise mix of 
components is not predictable. 
This is, in fact, the essence of stratified
 
malaria control.
 

* The country (and SNZ'4) will have to accept the fact that a
certain amount of malaria morbidity will continue to occur over LOP but that 
mortality from malaria is to be considered unacceptable. 

I Thej.e are a nuntN-r of control riothodologies available to SNE7I
for use in selected areas. The control methodologies which are available to 
SNFM are discussed below. 

a. In tradomicilia ra ying 

SNEMl plans to use a combination of insecticides in its
residual spraying operations during die 1985-1989 period. These insecticides
include Dlxii, maiathion and fenitrothion. The insecticide of choice for a 
given area will be based on vector susceptibility, malaria morbidity data,
cost and toxicity of the insecticide. The spraying program is planned for a

2.78% annual increase in house targets to provide sufficient insecticide (see
Annex G) for 1935-1989. In all cases, health safeguacds will be built into
the storage, handlingK, transporting, application and disposal operations for 
all insecticides used. 
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The operational spray program for the first year will
 
concentrate on control of the epidemic along the northern coastal areas. 
The
 
1985 plan (see Table III-1) has scheduled (a) fenitrothion, 40% wdp for 48,000 
houses four times during the year and (b) DDT, 75% wdp for 261,000 houses 
twice a year.i/ All insecticides are being applied at 2 grins. (actual
insecticide) per square meter. It is planned to use malathion in selected 
areas during CY 1986-1989 at 2 grins. (AI) per square meters. All other areas 
requiring residual spray interventions will be treated with DDT at 2 grms.
(AI)/square meter in two cycles. Attention is being given to other dosage 
rates through applied field research activities with the objective of testing

the effectiveness of lower dosages of applicatLon, especially with malathion
 
and fenitrothion.
 

Careful entomnologic and epidemiological evaluations are 
planned to monitor the effect of spraying on malaria transmission. SNEM
 
wractices with regard to safety precautions to protect both spraymen and
 
faAilies in sprayed houses have been judged sa. isfactory and will be
 
maintained. 

Project plans call for entomological evaluation of all
 
insecticides, with major attention given to vector susceptibility and
 
insecticide effectiveness. Susceptibility testl will be carried out in any
 
area where spray operations are being introduced and will be repeated as
 
epidemiological evidence indicates need.
 

Selective, epidemiologically determined intradomiciliary
sprayirn] (spraying the interior walls o dwellings) is by all odds the most
 
effective (and most cost-effective) mechanism available to SN1N for the rapid
control of the present run-aw-iy epidemic. Total A.1.). project inputs into 
this phase of program activity, exclusive of specific technical assistance and 
training in insecticide testing and resi-stance determination, include 
approximately $3.5 million in c:,rganophoshoi.-us (O.P.) insecticides and 
application equipment, about half in the first two years of the project.
 
Another $2.9 million equivalent will be provided from its budget by SNEM,

which will purchase all of the DUE to be used. This concentration of 54% of 
A.I.D. 's total loan-financed input and over 45% of total project costs for 
supplies and equipment represents a joint investment in reducing the 
epidemic's extent and intensity to the point where the presently required

massive spray operation and foreign exchanege outlay can be reduced to an 
epidemiologically determined control operation in those areas where malaria 
transmission continues (Ibci) and from which it can spread if not 
controlled--with lower over-all costs and a lower foreign exchange component, 
in keeping with the ability of GDE to sustain a control effort beyond the LOP. 

SNEM: Propuesta de un Plan Operativo para el Control de la
 
Malaria, 1985 - 1990, page 28
 

I 
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TABLE III-1 

The 1985 work plan, by houses per zone and by insecticide of choice as well as 

in total, is as follows: 

NIMBER OF HOUSES TO BE MVNREM 

ZONE!/ DDT FENITROTHION TOTAL 

Zone I 
Sto. Domingo 

26,000 - 26,000 

Zone II 
Oriente 

25,000 - 25,000 

Zone III 114,000 - 114,000 
Central 

Zone IV 3,000 - 3,000
 
Loja 

Zone V 46,000 - 46,000 
Los Rios 

Zone VI 47,000 - 47,000 
Manabi 

Zone VII - 48,000 48,000 
Esmeraldas 

TOTAL 261,000 48,000 309,000
 

Note: All applications are made at 2 grm/sq. meter
 

i_/ For map of SNEM zones, see Annex H 
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b. Mosquito Larval Control 

The control of mosquito larval populations of the vector
 
mosquito will be carried out at selected localities and urban areas each 
week. In selected spray areas of SNI's operational Zones III, VI, and VII 
(see Annex H, Figure H-3) approximately 1000 hectares of area will be covered 
weekly. In selected surveillance areas of nones III and VI approximately 200 
hectares will be covered weekly.
 

The larvicide being applied in the SNDIP program is diesel oil
 
which is to be supplied over the life of project by MDE resources. 

Larviciding is particularily useful in urban and peri-urban 
areas during periods of the year when there is scanty rainfall, and where 
permanent breeding is limited to specific and accessible sites. Larval 
control can be cost-effective in areas of population concentration, but this 
method has to be carefully evaluated in rural situations. There is some 
possibility that communities themselves may be able to carry on some larval
 
ccntrol activ:ities in their iimdiate areas. 

Newer larvicides and larvicidal methods are now available or
 
are in the process of develonent for mosquito control use. Larvicides which 
may be available include monolayer films, synthetic pyrethroids and Bacillus 
thuringiensis (BTI-14) or B. Sphaericus. These newer larvicides could be real 
candidates for applied field research studies in Euador. Apart from possible 
small-scale purchase of such commodities for field testing, A.I.D. inputs into 
larval control will be limited to technical assistance and support of
 
operational research.
 

Whatever larvicides are used, baseline studies together with 
a continuing entomologic evaluation are to be used to provide timely
 
epidemiological evaluation of their effectiveness.
 

c. Piulticiding through ULV applications 

SNIN has proosed to use limited Ultra-Low-Volume (ULV) spray
 
applications in its urban programs in the spray areas of Zones VII, VI, IV, 
and III, and, as need is evidenced, in the surveillance areas, as well. The
 
principal value of ULV is the rapid control of epidemic occurrences of fever
 
cases in relatively densely populated urban and peri-urban areas, especially
 
when vector densities increase after a heavy rainfall. ULV applications will
 
be used sparingly.
 

While the most cost-effective insecticides used in ULV
 
applications are organophosphorus (O.P.) compounds such as malathion, their
 
use may increase the risk of selection for resistant vector strains.
 
Resistance to one kind of insecticide is quite generally reflected in
 
resistance to other insecticides in the sarme chemical family. Thus, the use
 
of O.P. insecticides inULV application may increase the risk of
 
cross-resistance in the mosquito vector to the O.P. insecticides used in the
 
residual spray operations.
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A portion of the loan-financed funding for procurement of 
insecticide application euipment ($119,000) will be applied to the purchase
 
of equipment for ULV spray applications. 

d. Source Reduction (hYnviionmental n4dification) 

Source ueductio-, wiJodoloqy such as filling and draining 
mosquito breeding sites has ,ben ca:ried out in mosquito control programs 
since the early 1900's. This mechod can be a supplementary measure in 
Ecuador's anti-malaria activities. By reducing mosquito breeding sites the 
risk of transmission can be reduced. Such methcds can be best used in areas 
which are densely populated, out tiey can also help in other situations where 
proper canalization will result in reduced micosquito breeding. On a small 
scale, this methodology is freqi.ently suitable for action programs carried out 
by the communities therselves, ulsirg their own resources with only limited 
outside technical assistance. SNIP< is already supporting source reduction 
activities in a few areas of the co:inry, supplying technical assistance to 
municipal organizations which do th)e work, e.g. in Esmeraldas. 

SN.i' does not itself possess any heavry equipment for such 
work, nor is provision made for such equipx.ent in present SNEIA planning, but 
it may be possible to contract secific jobs of source reduction with other 
GmE organizations -- e.g. to the Minisury of Public Works or the Army Corps of 
Engineers. Such activity would Oe of assistance to the country's malaria
 
control effort. The SNIV staffing pattern lists both civil and sanitary
 
engineering positions.
 

The prevention of "man-made nalaria"--malaria having its foci in 
vector breeding sites created by poorly designed or executed development 
construction--will require SNIM continously to identify and, by working with 
other ME agencies, correct or- prevent situations which provide new or 
expanded mosquito breed-ng sites. Agricultural irrigation systems are a 
particular threat to increasing rhe-lariogenic condition of a locality. 
Fcuadorean military groups may be interested in such activities and be willing 
to work with SNEhI on such projects. Conversations have been held between U.S. 
military personnel and senior oLficials in the Ecuadorean Armed Forces on 
possible civic action programs chat could include source reduction activities 
as well as other aspects of malaria control (see Annex N). 

No UAI.ViD assistance in support of source reduction activities is 

planned, apart from technical assistance. 

e. Bioloical Control 

Biological controls are natural enemies of the mosquito, 
usually at its larval stage, which iray be introduced into the environment to 
reduce mosquito densities and theretfore the likelihood of malaria
 
transmission. SNI}A has used ano w.ll continue to use larvivorous fish in its 
program, primarily as a suppleiranitary :ather than as an independent control 
mechanism. The use of such fish ancd other biological control methodologies is 
gaining renewed interest woul-wide. Tob date, however, biological controls 
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other than larvivorous fish have had little use in operating malaria control
 
programs. It is an area for additional operational research which might be
 
carried out by SNEM. Apart from possible support of such operational
 
research, no USAID funding of biological control is contemplated.
 

f. Chemotherapy
 

As stated earlier, SNEM is responsible for field surveillance
 
which includes treatment, reporting, investigation and evaluation of the
 
disease and its control through use of anti-malaria drugs. 

The primary SNUII4 chemotherapy distribution system is composed 
of SNEM-associated voluntary collaborators. There are approximately 6,000 of 
these volunteers; they are repxorted as bing available to treat cases and take 
blood slides. The project rec(jnizes the importance of this group in reducing
 
the parasite load in the community and in providing clinical relief to the 
individual patient. It is necessary to assure that all malarious areas of the
 
country are covered and to see to it that such posts are within a reasonable
 
distance from every resident. It may be determined that some posts could be 
eliminated as others are established. Key factors in the maintenance of such 
a system are regular and effective supervision, timely re-supply of required 
materials and encouragement to the Volunteer. Project plans include support
 
of annual training experiences for the malaria volunteers. It may be possible 
in some situations to expand the role of these volunteers to include 
surveillance--at least reporting--of the prevalence of other vector-borne 
diseases.
 

The extent to which SNEM relies on its voluntary collaborator 

network underscores the importance of maintaining a high level of morale 
within the network. This implies inore training (which is specifically 
programmed), better supervision and more regular replenishment of supplies, 
faster return of the results of blood slide examinations, and recognition. 
Over the LOP, some $300,000 in loan funds will be used to finance health 
education and voluntary collaborator trainig and supplies, including such 
incentives as diplomas, equipTent kits, house plaques, etc. The major USAID 
direct input into chemotherapy, however, is S400,000 in drug purchases, 
together with technical advisory and training services on drug sensitivity and 
drug resistance testing. 

Distribution of chemotherapeutic drugs is a normal function 
of the Primary Health Care system in many countries. As this Project Paper is 
being drafted, the health promotores of Ecuador's PHC have just been 
authorized to administer chloroquine. 

Mass drug administration (MDA) in areas of high malaria 
transmission and high malariogenic potential may prove useful; in fact, the 
MDA technique has been used by SNaI from time to time over the past decade. 
Under such a system, the individual is given a single dose of chloroquine or 
chloroquine-primaquine. Such mass treatments may be repeated. Mass drug 
treatment is used only when it is epidemiologically justified, either to lower 
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the mortality arid moroid1ity of malaria in an epidemic outbreak or to prevent 
outbreaks resulting from environminntal changes due to severe storms, abnormal 
amounts of rainfall or unusual movexe-nts of eople. Mass drug administration 
applied prior to the outset of seasonal malaria can reduce transmission 
temporarily, but has not been a very successful method of long-term reductionof transmission on a major scale. Carefui epidemiological assessment is 

necessary not only for: the init.iu-.tion of such a method, but to evaluate its 
impact after it has been given. 

2. Malaria qurveillance System
 

Malaria case detection in Ecuador has conformed to the standard
 
surveillance methods utilized in other malaria programs in the Americas. 
These detection methods derive from the strategies of malaria eradication, and 
may be of limited efficiency when malaria progredfms have either restricted 
resources or program objectives other than eradication.
 

During the period 1:J82-84, the surveillance of malaria cases in
 
Ecuador has been taxed ,evond its ca')acities. it is probable that the network
 
of voluntary collaborators (VC) who collected blood slides from all fever
 
cases, administered presurqpcive treatment and, upon notification of a positive 
malaria infection, provided curative (Ladical) treatment, functioned
 
adequately during the 1970's when malaria transmission was at low levels. 
With the resurgence of transmission, however, several glaring problems have
 
been noted by SNEM staff: 

a. Supervisory staff have been insutficient, leading to 
inadequate collection, supervision and validation of Passive Case Detection
 
(PC) data. It is clear that PCD surveillance has not been able to keep 
abreast of population expansion.
 

b. Laboratory services are even more heavily over-taxed. Great 
backlogs of referred blood slides have accumulated; in the areas of highest 
transmission, Esmeraldas and Napo, the vast majority of probable malaria 
infections are being treated without blood slides being taken, since health 
providers know that laboratory diagnosis is impyossible. Data are not 
comparable from year to year or between geographical areas. 

c. The standard procedure of cross-checking of laboratory 
proficency, in which central laboratories check all parasite-positive and 10% 
of negative slides cead by periijheral laboratories, no longer functions in 
Ecuador. Consequently, the accuracy of the limited microscopic operations 
cannot be ascertained. 

The 1982-84 record of surveillance shows a marked increase in all 
parameters, and most impressively in the reporcted P. falciparum infections. 
There is no doubt that F.uador is currently experiencing a major resurgence of 
malaria, and most importantly, of P. falciparum infections. This resurgence 
is occurriog in all malarious areas, data suggest that northern coastal areas 
and Napo have the irost intense problems, yet with the deficits in case 
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detection, geographical variations in malaria transmission intensity have not
 
been clearly identified. Such determinations may be made by parasitological
 
and serological surveys. In addition, the use of malariometric surveys in
 
specific areas may be used to determine the effectiveness of SNFM's control
 
interventions.
 

Attention during the LOP will be paid to evaluating the 
proficiency of the current laboratories and their location. Central 
laboratories need to be strengthened and their function of cross-check of 
peripheral laboratories emphasized, to confirm the accuracy of parasitological
 
data. Above all, laboratories must be so placed as to facilitate maximum
 
access to VC posts which submit blood smears, and to assure the shortest
 
turn-around time between slide submission and the returned diagnosis.
 

Training or refresher training in the basic tasks for malaria 
surveillance and in newer methods of control has been deficient in recent 
years. Field staff, particularly at the supervisory level, need continued 
upgrading of their technical knowledge and administrative skills to be 
maximally effective. Great priority will be given to systematic training of 
malaria staff at all levels in the AmD-supported project--both didactic, 
formal training and intensive, in-country field experiences. 

Rapid and accurate interpretation of the epidemiological data 
produced by the surveillance system lies at the heart of the whole concept of 
stratification--the matching of a mix of malaria control options to the 
epidemiological variables in different locations. The proposed program 
provides both capital assistance and technical support to this important 
program element: loan-financed laboratory equipment and supplies ($160,000),
 
plus grant-financed short-term consultations in epidemiology and epidemiology 
reporting arid support for operational research to define a strategy of 
stratification and to develop a program of computer-based data analysis for
 
stratification. Related to these program elements are two-day (in-country) 
training courses for 5,000 voluntary ccllaborators. 

See also Annex G, Supplementary Technical Information, for fuller 
description of the SNEM malaria surveillance system; Section V, Financial
 
Plan, for detailed coverage of A.I.D.-supported loan-financed laboratory
 
supplies and equipment and grant-funded technical assistance, operational 
research and training program elements which support improvement of SNI4's 
surveillance system.
 

3. Institutional Strenthenin of SNE 

Many of the project inputs will contribute directly or indirectly 
to strengthening SNEM. In particular, both long and short term T.A., 
training, research and vehicle acquisitions will help to fortify SNEM. 

The provision of an experienced senior malaria advisor working 
within SNM during the LOP will make a significant impact in the agency's 
approach and practices in vector control. rhe advisor, together with PAHD's 
long term resident advisor, can help SN)34 move from its traditional dependence 
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on mass houschold sp3 ayir] to a more selective, flexihle approach based in 
epidemiological analysis in] st:i ::icnt ion of rvi6larious areas with varying
tactical approaches. Coq.olementi rj these advisocs will be short-term 
specialists to provide guidance on spcific problem areas impeding SNh]A 
performance, as identified by the lon...erm advisoC. 

Training actzi-tiLi:sI w complement the TA. Public health 
training will be prnvided; at least . five individuals will receive MPH training
in Mexico. in addition a subsrantial volume of short-term training in vector 
control, surveillance, epidemiology and manageamnt will provide in-country,

in-service experience to upwards of 300 SNU1 employees, exclusive of 2-day 
courses for 5,000 voluntary collaborators. The output of this major training
effort will be a vastly strengthened SNEM, both technically and
 
administrativelv. 

The large scale opecaio:a] research program will also contribute 
to building up SNE4's capacity to add:ass the problems of malaria and other 
vector-borne diseases over tdhe Long zun. SNSVI epidemiologists, entomologists 
and field supervisors will learn much about research u~thods, field research
techniques and how to analyze data and reach practical solutions as they work 
with expert research consultants. In effect there should be major training
and technology transfer spin-oflf -Cro:i this investigation. 

On a different plane, SNIiV1's ability to function is circumscribed 
by its logistics system and its aility to maintain that system. The SNHM 
vehicle fleet is on its last: legss its nfintenance crews have performed
wonders in keeping relics from the i9t0 s on rhe road, but at a cost in
down-time and repair expense which is unacceptable. The project will expend
$1.5 million of the A.I.D. loan funds for over 115 trucks, jeep-type vehicles 
and cars, plus boats and motors, to reolace SNIN's obsolete transport system
and to improve it., AS is the case witl insecticides and insecticide 
application equiient, purchase of transport equipirent is heavily
c,,ncentrated--84%---in the first cwo oroject years. In this connection, at the
time of arrival of the new vehicles, a three-week course in hands-on 
maintenance tra:Lning will be supplied by the award winning supplier--necessary 
since SNEM mechanics are unfamiliar with knerican-made vehicles less than a 
decade old.
 

The least tangible, yet in the final analysis perhaps the most 
valuable contribution to SN1I4's institutional strengthening may take the form 
of improved morale from top to bottom. Given the priority which ME is 
placing on malaria control, the significant infusion of new resources, and 
five years of assured CW3E funding of salaries, it is reasonable to anticipate
institutional enthusiasm from employees who have in the past been left without 
the tools to do their job. 

4. Community .esource Mobilization 

SNI has recognized the necessity of coordination with 
cormmunities, other governmental and non-governmental agencies, municipalities
 
and the private sector to support its malaria control activities. This is
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particularly important since most of the public does not fully understand
 
SNEM's malaria control objectives and the ways in which their participation
 
can accelerate achieving these objectives. Malaria is exacerbated by

community ignorance of the disease, inproperly planned "development" 
activities aid popular confusion of malaria vector with nuisance mosquitoes.
 
The first step is to develop an educational strategy which increases awareness
 
of malaria control objectives, provides the necessary information about
 
malaria as a preventable disease and targets messages and educational
 
activities for specific key groups. 

To strengthen SNEM's capacity to mobilize existing ccmmunity 
resource will require the strengtheninq of its health education section and 
the expansion of the use of effective health education and community 
involvement techniques at eaclh point of interface between SNWM and potential 
collaborating groups. 

Included in the retraining of SNFM staff at all levels, discussed 
eisewhere in this paper, will be skill development aimed at assisting SNZA 
staff in identifying local lea1ders and motivating them and the public to 
participate more fully in th2 ',rogram. SNEM s community mobilization strategy
has two elements--community education anid community action. Community 
education is ained at increasing utilization of the VC and PHC workers for 
rapid treatment of fever and i:.ncreasing community awareness of other self-help 
(individual or community) measures to reduce the risk of malaria, e.g. rapid
 
treatjent of fever cases, reduction in mosquito 1breeding sites, avoidance of 
mosquitoes, etc. Community education activities will encompass a range of 
carefully planned activities from radio spots and public health professional
 
education to group meetings with community leaders in highly malarious foci,

large employers, local church officials, educators, municipal leaders and 
local representatives of Ministries of Aariculture, Public Works and Health.
 
Beyond enhancing awareness of malaria and its transmissionr, treatment and 
prevention, such meetings will be aimed at increased community action. 
Community support can take many forms from cash contributions to in-kind
 
support of volunteers and use of local buildings and equipment. The nature of
 
the local malaria problem will determine the type of community assistance 
which is required. In some areas drainage of mosquito breeding sites is
 
indicated; in others the use of larvivorous fish and cleaning of drainage 
canals will help reduce the mosquito population. It is anticipated that when
 
communities are more aware of the local problem and its effect on their 
health, they will be more active in seekinq solutions. When SNO4 control 
interventions such as household spraying are launched, the target community 
leaders will be involved to facilitate complete coverage.
 

Community mobilization in municipalities is more complex,

impersonal and difficult than in the villages. The problem in these towns is 
complicated by diffuse responsibility for urban services and lack of 
communication among service agencies. In addition, urbanization which
 
concentrates poorer immigrants on the least suitable land, often poorly 
drained and without municipal services, tends to exacerbate existing mosquito
problems. There is preliminary evidence that one of Ecuador's principal 
vectors, An. albimanus, may be adapting its breeding behavior to polluted 
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urban standing waterc (it norsrLly pators clean streams, ditches and rice 
fields) If occurs, a in will beths fa.1i.L onl-oi, particularly Guayaquil, 

far more difficult arnd the cost ,- mi-aria as disease greater as the
a more
 
productive urban population is affected.
 

ThOe SNO1,i strategY tor u:.:<-:: conunity action involves a number of 
institutional contacts, all o- i should be informed and involved. These 
contacts include but are not l.mited to the municipality, neighborhood 
association and leaders, p ivote doctors anai meccal laboratories, major 
employers, GDE service agencies such as Public Works, health centers,
 
hospitals and PV,)s.
 

The problem i s co'mplcated iby the general association of malaria 
with all mosqitos. Urbanites tend to want fm-jsquito control. which, while a 
desirable comfort goal, has little to do with malaria control Politically,
mosquito control is very attractive. However, funding for mosquito control 
must be found apart from the limited ialaria control budget. Possibilities 
for financing mosuito control activities include a spxecial. tax on tourists or 
hotels, member ievi.es by neighqzrh>d groups, coi-tunrcial and business 
associations. Cr-e iey issue in mosiusto control is the economic trade-off 
between the highly visible fog:Lng activities and the less visible 
larvicidirng. Fogging and space spraying (adLitJci:.ng) are expensive and,
while useful in knocking-j down anofx~eline popuLaLions during epidemics or at 
the onset of a malaria surge, do not provide a lasting solution to the 
problem. In contrast, oroperly designed drainage can provide permanent relief 
from the mosquito nuisance. thus, We need for be(tter understanding at the 
municipal level of malacia as contras0ted wic O;" r iosquito problems isclear. Unless Local commun ities and unicipalities assume responsibility for 
mosquito control, SNINI resources for the battle against malaria will be 
diverted. 

The imiportance oil mobilization of community support cannot be 
over-emphasized. Malaria rapidly identified and treated can be controlled. 
Intradomiciliary spraying by SN X in highly infected areas is designed to 
reduce transmision. Ulcimate maintenance of control will depend in 
appreciable amount on the communities and -heir active efforts to identify and 
obtain treatment for every suspected case while reducing potential exposure to 
the anopheles mosquito. SN-M, health education activities will create 
awareness of the oroblem and its solutions. Eidemiologic surveillance will 
provide information on how well SNhM and the communities are doing in 
controlling malaria. The voluntary collaborator will play a large and active 
role at the local. level in ensuring rapid treatrant of suspected malaria. The 
interaction between the VC and the coitMunity and ways to improve the program 
is part of 'Urie operational researcn planned under this project. 

Greater use of comLsuniyCv outreach and notivation techniques will 
include greater efforts to cooreinate with muncipalities to mobilize local 
resources for mosquito control and source reduction. 

http:adLitJci:.ng
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Important as conunity resource mobilization has shown itself to
be, however, it is and must continue to be the responsibility of SNI4, the MOH
and other elements in the GOE. A.I.D. 's program inputs are in the form oftechnical assistance, training 

this project, growing inportance 

and operational research into the maximization 
of community resource mobilization. 

5. Control of Other Vector-Borne Diseases 

While the current. malaria epidemic is the priority concern of 
of other: vector borne diseases will alsoreceive attention, principally through operational research concentrated inthe latter half of the project period. TBseLine epidemiological andentomological surveys will be conducted on the vector borne diseases of majorirTiortance - leishMoniasis, onchocerciasis, chagas', and diseases associatedwith aedes aegypti. Given their similar geographical distribution withmalaria, similarities of vect'j:s, and the fact that SNF4 is responsible forall these vector borne diseases, the project will seek to provide informationon their magnitude, effective control measures, and possibilities for efforts
aimed at simultaneously addressing these diseases within the malaria control 

program. 

a. Leishmaniasis 

Although the geographical distribution of leishmaniasis in
Ecuador coincides with the malaria-infested areas, very little is known as to
its transmission. Efforts will, be made in this project to include basicepidemio-entomological studies of leishmouiasis as a part of SNEM'sactivities. 
 The project provides specific external training in vector-borne

diseases (including leishmaniasis) for tie initiation of base lineinvestigation in designated areas of Ecuador. In addition, the project
provides $30,000 for operational research: basic prevalence studies, parasite
identification, and vector ecology studies, with emphasis on integrated
control of the vectors of malaria and other 1MD. 
Although project inputs are
limited during the LOP, they are considered essential to the development by
GOE, at a later date, of a soundly based control effort. 

b. Onchocerciasis (River Blindness) 

With the constant migration of microfilarial positive persons
from the major onchocercal focus on Rio Cayapas, province of Esmeraldas, toadjacent provinces, and with the recent immigration of migrant agricultural

workers to the onchocercal focus, there is a potential danger that the diseasewill explode to all parts of Ecuador. Though the geographical distribution of
the vector (simulium) is known, the project will provide specific training in
vector-borne disease--including black fly taxonomy and its disease
transmission methodology and potential. Thereafter, SNO4 will providespecific information concerning the transmission potential of onchocerciasis

by the identified vector(s) in designated areas. 
T1he project will also
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provide for consultation of a vec(tor specialist and supported operational 
research ($90,000) to ensure adeCjUate technology for this base-line study. 
This information is necessary for the planning of any future surveillance or 
control program. 

c. Chagas' Disear.-

Investigation to determine the prevalence of Triatomas
 
(vector of the disease) infected by the parasite T. cruzi in Ecuador is 
already a part of SNLM's activities. Serological studies (with PAHO 
assistance) to determine the level of human infection by T. cruzi and its 
relationship to the infected vectors are in progress. The project supports 
this program by providing the means for proper instLumentation of the SNEM's 
laboratories so that modern technology can be used in this investigation. 
Provision is also given for the acciisition by SNH'4 of adequately trained 
technical. personel, so that tn nccessary investigative testing can be done 
accurately. In addition, the prcJecc will provide opportunity for SNhM 
personnel to observe and evaluate an endemic focus of Chagas' in Brazil. The 
information draw, from this observation and the experiences of the Brazilian 
project will serve as guidelines in the planning of a future Chagas' control 
program in Ecuador based on the locally acquired epidemiology data. Funding 
in the project for support of b)asic prevalence studies and regional study 
tours totals $26,000.
 

d. Aedes aegypti - vector of Uxnj and Yellow-fever 

Ec.uador successfully eradicate<] Aedes aegypti in the 1960s,
 
but was unable to sustain the interruption of vector reproduction. The
 
surveillance of Aedes aegypti in Ecuador has been the responsibility of SNEM
 
since 1974. With the presence of the mosquito in Colombia and its possible
 
dissemination to 7nuador, the program is of major importance to the country. 
In the years 1974-1978, five - of the were detected and.re-infestations vector 
eradication proc,.edures were carriad out in each case to avoid a serious 
epidemic. The project will. fLurhe- impi-ove SNDA''s surveillance program by 
providing means of acquiring reiLaceCemlnt for worn-out transport, equipment and 
the necessary insecticide to copmocat any detected re-infestation. In addition,
 
opportunity will be given for the SNI personnel to observe and evaluate the 
control programs of dengue in Pueruo Rico and Panama. The acquired 
information will be of great value to the improvement of the present 
surveillance program in Ecuador. 

A.I.D. 's inputs into these programs are all in the form of 
grant-funded training in the control of vector-borne diseases, operational 
research to establish baseline prevalence data and to measure disease impact, 
and a two-year vector ecology study emphasizing integrated control. of malaria 
and other VBD. The program does not contemplate A.I.D. support of active 
programs to control VBD other Lan malaria. 
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IV. Project-Specific Analyses 

A. Technical Feasibility
 

This project is designed to incorporate a wide variety of malaria 
control measures which will enhance SNDI's operational impact and efficiency. 
While malaria control is far more technically complex than malaria 
eradication, the basic methodologies of malaria control are similar to those 
used in eradication programs. The difference is in how these methods are used 
to direct and evaluate operations. This project emphasizes increased data 
analysis to guide operational decisions on the part of the SNEM Director and 
his senior staff and to provide the basis for implementation of alternative 
control measures. Program operations will rely on (1) continual 
stratification of the malaria program, using a range of epidemiologic, 
entomologic and other data and (2) the application of a variety of control 
measures, as dictated by the stratification and the resources available. The 
discussion below describes the technical and o[-krational feasibility of 
applying the various malaria control techniques and methodologies in the 
Ecuador malaria program. 

1. Stratification of Malarious Areas
 

A critical epidemiologic issue for malaria control is the setting
 

of priorities for operations. The important factors determining priority are
 

data on the intensity and seasonality of transmission, measurements of 
mosquito vector density and inoculation rates, and estimates of the potential
 
for intervention (e.g., insecticide and drug resistance, human population 
variables such as migration and accessibility) , and measurements of the public 
health impact of malaria (e.g., estimates of mortality). Obviously, an 
epidemiologic data base is required for stratification, and sufficient data 
are not presently available in Ecuador.
 

Using available malaria case reports, the SNO4 program has 
identified areas of high priority, based upon estimates of 1983 incidence to 

malaria. (Informe Anual del Departamento de Epidmiologia, 1983, page 6). 
The areas of highest priority constitute 26% of t.ie malarious areas of 
Ecuador, yet the cantones identified are in several different Provinces and 

considerable additional epidemiologic study will be required to better 
stratify the malarious areas. 

The Ecuador malaria control organization (SNEM) understands and
 

endorses the stratification concept and has demonstrated this understanding in
 
preparing the new Plan of Operations. SNEM is committed to stratification and
 
to annual re-stratification over LOP to improve program quality and impact, 
with expanded and improved data collection on entomologic, ecologic, 
climatologic, anthropologic and sociologic factors. With the planned 
strengthening of SNEM personnel, management procedures and epidemiological 
systems through planned technical assistance and training, the project will 
provide technically feasible and cost effective assistance to SNEM and the 
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GOE. In order to insure proqre3s in the program's development, an evaluation
 

of the stratification effort is pinned in FY 1986, approximately eighteen 

months after the initiation of the project. This evaluation will provide 

guidance for course corrections in program directions and will assist SNF!4 in 

future planning,
 

2. Surveillance System 

Some aspects of classic malaria eradication surveillance
 

procedures are both inflexible and impractical in the context of the stated
 
to contain the current resurgence of
objectives of the current project: 


malaria transmission; and to cieveiop within the MXE health services an
 
infrastructure with the capacicy to set priorities for long-term malaria 
control. Malaria surveillance s-,ouild be based on the objectives of the 

program. Multiple, complelm:ntcry cata nases will be required. Considering 
the acute need to define and deal wiza an epidemic situation, available data 

and spx)t surveys will be required co set priorities, and data available 
outside the SNFI network should be actively sought. For the long-term 
stratification and pfogcan assessment of malaria, a thorough reevaluation of
 

epidemiologic activities is necessary. 

SMM has basically two sources of surveillance data - Active Case 

Detection (ACD) and Passive Case De tection (PCD) which includes Activated 

Passive Care Derection (APQI)) and zhe Voluntary Collaborators (VC). In
 

addition, slides taken during epidemiological investigations assist in
 

defining the malaria problem.
 

ACD is beingj used only in very focal situations and is being 

phased out; the project will not focus on this area of activity. In the light 

of present massive case loads, it makes good technical sense to scale down and 

redirect this work. 

Passive Case DetecLion (PCD) carried out by ME health 
institutions outside SNFA is very limited and SNFI derives little assistance
 

from this area of surveillance. The project will be carrying out efforts to
 

improve the relationships between the SNH'4 and these institutions. Training
 

experiences, joint conferences and more joint health education activities are
 

planned to integrate malaria and veccor--borne disease control within the
 

health structure.
 

Activated Passive Case Detection (APCD) describes the situation
 

where a SNLN employee is assigned to a health institution to take blood slides
 

from patients attendinTg the institution for service. The Project will
 

evaluate the usefulness of this system in the context of the epidemiological
 

needs of the program.
 

The Voluntary C-llaborator (VC) network is a major asset to
 

malaria surveillance and therapy acuivities in Ecuador, and it is the
 

principal health servit-e whichn nas ceen extended to the community level. The 

VC network dep-ends on close smpervision, a reliable system of providing 
,
supplies of mazerials an" .1 iiecations, anu prompt collection of blood slides
 

and return of laboratory >,sults.
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SNE14 has experienced serious problems with each of these 
activities. Consideration should be given to identification and establishment 
of sentinel VC posts from which blood slides would be collected and 
supervision would be concentrated to assure a superior surveillance function. 
In addition, a number of established VC posts could be converted to medication 
centers, where blood slides would not be collected, but presumptive or 
curative theraoy would be available. This conversion would make therapy more 
available, an essential elew:nt to controlling morbidity and mortality during 
the current resurgence of transmission. Furthermore, "sentinel" parasite 
surveillance should provide thoroughly adequate data for identifying areas of 
priority, while also decreasing the work load of available laboratories. 
Malaria is an illness recognized by most rural Fcuadoreans, and medication 
data without parasitoloqic confirmation can be used for program evaluation. 
The project will stress the improvement of epidemiology through provision of 
technical assistance, traininc; and operational research. 

Attention during the tOP will be paid to evaluating the 
proficiency of current laboratories and their location. Central laboratories 
need to be strengthened ax their function of cross-check of peripheral 
laboratories emphasized in oi: ';er to have a rm-chanism to confirm the accuracy 
of parasitologic data. Consideration is to be given to placing laboratories
 
at mid-points between population centers, ,it'i maximal access to VC posts 
designated to collect blood rryars. 

For the long-term development of surveillance activities, 
emphasis must be placed on utilization of data derived from sources outside 
SNEM. PIC programs, including promotores and fixed health facilities, will be 
strengthened, and coordination in aaria diagnosis and therapy among all (ME 
health activities will he crucial. Wilaria surveillance should not remain a 
responsibility solely of SNM..
 

The designation of "Attack", "Consolidation", still applied by 
SNEM to the various areas of program activity, are outmoded in a malaria 
control effort. The operational areas could be designated simply as spraying 
oc surveillance. 

3. Chemotherapy 

There are three instances when malaria drug tK.rapy is indicated
 
and will be provided. 'The first and most important in teLms of both 
generating local data on malaria cases and treating suspected cases is drug 
chemotherapy provided by the approximateiy 6000 VCs attached to the SNEM 
organization and any cooperating public health facilities. Treatment with 
chloroquine is provided to all fever cases arriving at the VC post.
 
Primaquine is only administered by SND4 erployees after determining that the 
case is positive. Since all fevers are presumed to be malaria, the drug 
treatment is termed a presumptive treatment. Because of the special malaria 
risk to children under five and pregnant women, they are provided with an 
additional appropriate dosage of chloroquine adequate to ensure a rapid
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reduction or elimination of the malaria parasites; this more comprehensive 
drug regimen is termed radical tretnent. In adition to these two specific 
drug regimens provided by the health post:n and SN11 employees, SNIiN may 
organize a Mass Drug Administration (t,,cjA) in carefully delimited special 
circumstances to reduce talaria tran&[ilsion in areas (foci) where there has 
been continued high trans io ci where spraying is not planned. In MDA 
all, or as nearly as possible ali, residents of oln area are provided with 
drugs. 

The distribution and use of anti-malaria drugs in the VC system 
is technically sound and feasible. Chlor(xuine, the drug of choice, is cheap, 
effective and has few side effects. Chloroquine is used to suppress symptois; 
primaquine (administered only by SNIN1 personnel) reduces the possibility of 
transmission as it acts on the gametocyte forms of the malaria parasite. For 
this reason the preferable regimen would include primaquine for all. fever 
cases, with particular care taken in -rovidi ng the appropriate treatment to 
children under five and pregnant woman.
 

However, any effect:rLve use of large-scale drug distribution 
requires carefu], planning and e:.ecution. Iill coverage of malarious areas 
with anti-malaria drugs in selected areas will be based on malaria rates, 
accessibility and cost conside.:tions in relation to other less expensive 
measures. This is a rational and sound approach because of the threat of
 
parasite resistance to chloroquine. Careful, frequent and continuing 
evaluations of drug effectiveness and parasite sensit.vity to the drugs are 
planned. For these evaluations, SNK4I will assign well-trained personnel for 
evaluation and sensitivity testing in all areas where drug distribution is 
used. Additional training of personnel for drug sensitivity testing is part 
of the projec. E!xternaL technical assistance will be used to develop and 
monitor a rational evaluation program, for operational research on alternative 
drugs, drug combinations and methods of distribution, and for a thorough
 
reevaluation of total antimalaria drug use in the country, i.e. by public and 
private health facilities. The projected use of focal mass drug distribution 
and the conduct of essential field rsearch is technically sound and is 
feasible within the constraints ,o,.e. The technical assistance required is 
available and is incorporated into the project design. 

4. Evaluation of P. faic-iarui Drug Sns itivity 

The available, though very limited data confirm that chloroquine
 
resistant strains of P. falciparum are present in Ecuador. The priority issue
 
facing malaria control is not the systematic docurmntation of the exact 
geographic prevalence of chloroquine resistance. Priority should be placed on 
determining the objectives of drug distribution in the overall malaria control 
strategy. Thie current strategy of radical cure of all infections is not 
functional, since the coverage of the SN.h program is low and antimalaria 
drugs are in short supply. 

In large se<ments of ,:alarious areas of Ecuador, and 
unfortunately in some areas with the most intense transmission, radical cure 
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of malaria infections is not feasible. The logistic barriers are similar to 
those encountered in some rural areas of Africa. A drug regimen is required
 
which will assuredly, dramatically reduce parasite density in the patient,
 
alleviate clinical illness and can be administered in a limited number of
 
doses. In poorly accessible areas of Esmeraldas or the Oriente, radical cure
 
of P. vivax with 14 days of primaquine is not realistic at this time. Asking
 
patients to return or programming the health system to return to the patient
 
with "radical" therapy is equally impractical in some areas. If single-dose 
therapy is to be advocated, then it must be determined what drug(s) are to be 
used, considering that the regimen should be effective against both P. vivax 
and P. falciparumn. 

In areas of Ecuador where Patient access is greater, longer 
periods of therapy may be practical, if the manpower and financial investment 
to achieve radical cure is a program priority.
 

Quite apparently, the vast majority of malaria therapy occurs 
outside of SNIY programs- If this assumption is correct, it is critical to 
determine what therapy is actually occurring, using which drugs and at what 
dosages. If Fansidar or othio- alternative d]rugs are widely available and 
used, a ME strategy based upon the use of other, less desirable drugs may 
have limited chances of success. 

To define the efficacy of potential malaria therapy regimens in
 
Ecuador, emphasis should be on the response of infected individuals to therapy 
with the potentially available drugs. Collection of such data should stress 
the use of available technologies by national staff, and the development of a 
drug surveillance mechanism which can be incorporated into ongoing malaria 
surveillance activities.
 

In this context, in vivo testing for drug response is the basic
 
procedure to be utilized, with very limited in vitro testing to answer 
specific questions. Protocols have been developed and successfully
 
implemented in AID-sponsored programs in Haiti and Africa, with CDC technical 
support, using simplified 7-day in vivo assessment for response to 
chloroquine, amodiaquine and Fansidar. Data generated by this in vivo
 
approach is less precise than more prolonged in vivo or more technically
 
sophisticated in vitro tests. Nonetheless, they can be collected quickly and
 
can provide the basis for drug therapy recormndations, e.g., for defining the
 
optimal "presumptive" therapy regimen.
 

Before final decisions are made on the major procurement of
 
antimalarial drugs for the proposed project, an in vivo survey of 4-6 sites in
 
the malarious areas of Ecuador should be conducted. Such a survey could be
 
conducted in two months, and the results could contribute greatly to a
 
rational decision on therapy (and, of course, on long-term project drug 
procurement). A protocol, as utilized in Africa, has been made available by
 
CDC to SNEM's epidemiological personnel. 
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5. Intradoiiciliary Sp-iy ing 

There has been mure exrience in Ecuador with residual 
intradomiciliary spraying than with .4ny other malaria control intervention. 
Such operations have, in the past, been ceasonably well planned, organized and 
implemented when ade:uate I,:n:>.rng was available. While evaluation of results 
has not always been complete or performaed on a timely basis, good evaluation 
is within the capabilities of the programn. Residual spraying is to be used 
selectively in the project witn fenitrothion, malathion and DDT as the 
insecticides of choice. Pn-cent field studies in Ecuador have demonstrated 
that intradomiciliary spraying with these insecticides is suitable tor malaria 
control in Ecuador. The susceptioiiity tests for fenitrothion and malathion 
indicate all known vectors are sua:eptible. In areas of DYP application, the 
vectors have been determined to be susceptible to these insecticides. The use 
of this control measure is considered technically sound and feasible, provided 
that: 

a. The behavior pattern of the vector will be such that 
intradomiciliarv insecticide residues will interfere to a significant degree 
with the transmission of malaria; 

b. Safe application and handling practices are employed with the 

insecticide so that there are no significant problems of pesticide toxicity to 

program personnel nor to Lecipient populations, as determined by carefully 
organized and effectiwe imonitoring3; ard, 

c. 'ilTere is frequent--preferably monthly--entomoIogic evaluation 

of the efficacy of the spraying and of the sensitivity of anopheline 
populations to the insecticide. 

Thie determination and assurance of these qualifications are 

within the technical and administrative capabilities of the SNEI3I4 organization, 

but will require additional staff training, institution of operational 

research to develop alternative approaches and materials, and increased
 

professional supervision. The project is designed to meet these requirements
 

and to insure that a continually improved and epidemiologically sound spray 

operation is being implemented. SN114 will carefully monitor the mosquito 
population to identify the emergence of resistance to the insecticide in the 

vector or any significant alteration in its behavior patterns. The planned 

SNE4 mechanism for this monitoring is considered technically sound and should 

detect early changes in vector behavior or response to insecticides. This 

SNE4 mechanism is being strengthened by the addition of both technical 
assistance and trainiry-3 (see Section V, Financial Plan). 

C ]e of the priority operational research efforts the Project will
 

support is a series of trials of alternative insecticides and their usefulness
 

for acceptable control. Demonstration of the efficacy of new insecticides 
would permit SqN to develop operational alternatives. (perational research 
is essential to determir:e behavior patterns of the anoipeline mosquito vectors 
in the variety of ecol.v.gic .ituations throughout Ecuador and to determine any 

emerging or expanding paO .rns of mosquito resistance to fenitrothion and 
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DDT. Such research can be conducted by SNIN, with the assistance of A.I.D. 's 
contract senior advisor and PAD advisors, and short term technical
 
assistance. The project has specifically scheduled both training and
 
technical assistance in mosquito resistance evaluation.
 

6. Larviciding
 

This method is appropriate for and is in fact used in Ecuador in
 
uLban, sub-urban and other selected situations to achieve reduction in vector
 
malaria mosquito populations. Only petrole products are being presently
 
considered for this purpose, avoiding the use of insecticides which might
 
induce resistance in the anopheline populations and negate the effectiveness
 
of these compounds for use in intradomiciliary spraying. Provided this
 
principle is followed, and that each larviciding project is evaluated for
 
effectiveness, the measure is considered sound and feasible for application by 
SN!31. Most of the larviciding to date has been done in Guayaquil and
 
Esmeraldas, but there are plans to carry out such activities in Milagro,
 
Machala, Santa Rosa, Pasaje, Portoviejo, Chone, Bahia, and San Lorenzo. The 
conduct and evaluation of operational field studies on the effectiveness of
 
various larvicidal methods ar- within thle capacity of SNTEM from both a 
technical and managerial point of view. 

In the larvicidinq for Aedes aegypti, the product Abate is used.
 
Abate is considered the insecticide of choice [or reasons of both safety and 
cost-e ffect iveness.
 

7. Area Spraying (Adulticides) 

The use of Ultra Low Volume (ULV) and fogging applications for 
control of adult vector mosquitos is sound and feasible if used specifically 
for control of focal problems, if suitable insecticides are used, and if the
 
application equipment used is correctly adjusted and operated. ULV activities
 
have been carried out in Milagro, Guayaquil, Machala, Pasaje, Salinas, Playas,
 
Santa Rosa, Manta, San Lorenzo, La Lib2rtad and El Triunfo. However,
 
entomological evaluations have been minimal and much more needs to be done in
 
ULV evaluation. This technique is used for rapid reduction of vector
 
densities; there is a need for retraining of personnel in the correct use of
 
the method. The project includes technical assistance and training in ULV
 
spray operations as well as loan-financed procurement of ULV application
 
equipment. Conducted as planned, this malaria control intervention can be
 
selectively applied on a technically sound basis.
 

8. Source Reduction
 

Source reduction (environmental modification) methods are 
considered technically sound contributors to malaria control, particularly as 
they provide for a permanent reduction in mosquito breeding sources. The 
feasibility of inclusion of these measures in the malaria program demands 
specific efforts by the program to identify, assess and correct situations
 
which are suitable for this type of intervention. SNEM has in the past
 
carried out such work with the municipalities of Esmeraldas, Machala and La
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Libertad, but in each case, accivicy has stopped when the specific joint 
project was completed. With increased training and retraining of personnel as 
planned during the project, it may be feasible to expand source reduction 
activities. The project plans to enccurage coaancnity participation in minor 
source reduction actions; and to app;roach the Ministry of Defense for 
assistance in this type of act:lvfty. Source reduction is technically sound
 
provided that SNWM personnel guide and give supervision to such efforts. 

9. Biological Control. 

A nLuaber of biolcxjical control methodologies are being tested 
world-wide; they include the uss of bacteria, viruses, and nematodes. 
Geneticists are also atteptir to discover mechanisms for the control of 
mosquito reproduction. However, this project has no present plans to make
 
operational application of any bio.x:ical control except larvivorous fish and
 
possibly 92I. The use of larvivorcus fish appears to be an inexpensive, 
effective, and potentially community-based measure for reduction of mosquito
populations in permanent breeding areas and rice paddies. It is a sound, 
time-tested measure and further exploitation of the method is feasible for 
SNFM. SNU4 has had considerable experience in this rrethodology in the past.
Work has been done with Poecilia reticulatus in Esmeraldas, Portoviejo and San 
Lorenzo--with mixed success, however. Additional fish breeding facilities, 
methods of distribution, and field studies evaluatirj the effectiveness in a 
variety of habitats are needed and will be considered in this project. It is 
considered feasible for SNIN to iwileriant such biological control met]hods.
Field research in additional biological methodolcgies is being considered 
within the project. SNP14 is capable of doing these studies but will require 
limited technical assistance and training in planning and evaluating
 
biological contcol activities. 

10. Urban Malaria Transmission 

Guayaquil, the most populous urban area in Ecuador, is located in 
u cuaLal area of high malaria transmission potential, with a high density of
 
Anopheles breeding sites. The economic forces which have led to migration 
from other areas to Guayaquil have intensified the potential for urban malaria 
transmission. in 1983, 1031 malaria infections were documented in Guayaquil, 
a more than 4-fold increase from previous years. Actual infections were no 
doubt far more prevalent.
 

Traditionally, urban areas have not been included in SNI4 program 
areas. In view of the huge population at risk, the Guayaquil malaria control 
effort should be included in plans for malaria control. Urban malaria control 
may involve special ethods, including attacks on mosquito breeding sites, and 
may therefore require special technical resources and personnel. The project 
makes provision for technical assistance and training support for urban
 
malaria control measures (see Section V, Financial Plan). 
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ii. Other Vector-borne Diseases
 

The project will provide $206,000 in grant-funded support to
 
technical assistance, training and operational research dealing with other
 
vector-borne diseases in Ecuador (see Section V, Financial Plan). There are
 
no plans to prepare and implement large-scale field operations for these 
diseases under this project. Other vector-borne diseases in Ecuador include 
leishmaniasis, onchocerciasis, yellow fever/dengue and Chagas' disease. The 
SNP4 has already initiated a modest activity in surveillance of Aedes aegypti, 
the vector of yellow fever and dengue. The project's training, operational 
research and technical efforts are being made to establish, in coordination 
with PAM1 and possibly other donors, a baseline of data and a cadre of trained 
personnel in this field for future program activity. This approach to 
developing baseline and training personnel for future program development is 
considered sound and scientifically correct. 

12. Training 

SNI 4 provides a variety of formal pre-service or in-service 
training experiences within Ecuador for its senior and mid-level staff. The
 
spray operation field personnel are given in-service refresher training after
 
each spray cycle. A portion of the in-service training is done on a ad-hoc
 
basis at Zone Supervisor conferences or at similar meetings. The development
 
of an organized, focussed effective training effort is a high priority
 
activity in the project as this work area is in need of strengthening and
 
expansion.
 

Under the A.I.D.-financed master techn1.cal assistance contract,
 
the project plans to put approximately $900,000 into training 
support--approximately 30% of the grant funds beincj sought for the project.
 
The training assistance is ai:ed primarily at developing malaria control
 
skills, but training experiences are also being scheduled for other
 
vector-borne diseases. The project plans to train up to 20 senior staff in 
vector borne diseases, the training to include basic vector disease knowledge,
 
alternative control methodologies and operational research skills. In order
 
to develop more awareness of the possibilities of vector-borne diseases in the
 
general health services, five (OE/SNFi officers will be given an opportunity
 
to obtain master's degree training in Public Health (MPH). Thirty-one
 
observation tours within the Latin-American Region and the U.S. are scheduled
 
to allow a more hands-on approach to required training. Special courses in
 
entomology and epidemiology are being proposed along with four training
 
experiences in various aspects of administration. In-country training in the 
detection of chloroquine-resistant malaria vectors is schectuled early in the
 
project and will be continued over the LOP. Particular weight is attached to
 
the need to provide augmented in-country training for the 6,000 Voluntary
 
Collaborators.
 

The training provided by the project is considered directly in
 
accord with SNEA's needs and is directly in support of both SNEM's and the
 
Project's objectives. The training schedule proposed by the project are
 
ambitous, but realistic over LOP.
 



- 45 ­

13. Hlealth_D:ucation 

Health education, designed to increase the understanding,
 
cooperation, and participation of the people in the program at the coimnunity 
level, is as important as the technical operations of vector control, case 
finding, and treatrnL. Pqecau ,e it is relatively difficult to measure results 

in this area, health education is often neglected in malaria programs around 
the world; Ecuador has heen no exception. SNEM leadership, at the center and 
in the zones, recognizes the importance of health education and is attempting 
to strergthen that component of t-he program. As integration of malaria into 
the general health services proceeds, malaria education must become an 
important element of the overall health education program for both SNM4 and 
general health service employees.
 

SNM iutilizes a va;'ienV of educational techniques such as 
participation in village organizations, as wel.l as direct contact by malaria 
field workers to comiunicate program objectives, procedures, and schedules to 
the community. SNI feels that these:Lforts have succeeded in creating 
villager acceptance, and to some extent understanding of the program. An 
intensive, systematic effort is to be u-ndertaken during the project to study 
and change villagers' attitudes and practices through operational research, 
training of village volunteers and working with key conunity and government 
leaders, and applying innovative mass media techniques modeled after
 
successful experiernces elsewhere. 

SN§MVWis handicapped by a shortagc of trained health educators 
assigned to the program. Te program is keyed to the concept that all SNEM 
employees should be health educators and that such activities are a part of
 
every employee's job.
 

In the past, SNRA has managed to make significant progress in 
reducing malaria incidence with only marginal health education activities. 
Progress in reducing the present epidemic malaria situation, maintaining low 
levels, and finally eliminating malaria as a public health problem will 
require a greater health education effort than in the past.
 

For that reason, this project will provide the services of
 
short-term consultants specializing in health education to improve in-country
 
training, funds for operational research to study community knowledge,
 
attitudes and practices in relation to malaria; and will support development
 
of health education materials, including mass media (radio) campaigns. The
 
plans to carry out this health education activity are modest, but will result
 
in a considerable improvement in the management or health education functions
 
within SNWM and increase conunity awareness of the program over the LOP. 

14. Operational Research
 

Operational research, as opposed to basic research, constitutes
 
those activities which are conducted to identify control problems, to
 
determine operational priorities, or to define problem solution or effective
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interventions. 
Operational research does not include epidemiologic

surveillance and evaluation of operations. 
All operational research should be

designed to generate knowledge and experience, on the basis of which control
 
programs can be designed, conducted and/or improved. Over the LOP,
grant-funded A.I.D. assistance will finance $535,000 in operational research
under the master technical assistance contract (or subcontracts) and under
PA.SA auspices. See Section V, Financial Plan, for a detailed listing ofoperational research proposals over the five years of the project. 
The list

of proposals set forth in Section V does not exhaust the list of priority 
issues.
 

15. Long-Term Sustainability and Imtpat 

If successfully executed, the project will have assisted SNEM to
 move substantially forward in its transition from a vertically organized

program emphasizing total-coverage house-spraying and active case detection

surveillance meth ds to an integrated program utilizing a selective mix ofvector control measures better active and passiveand a balance between case
detection and treatment iethcds, for malaria, and also for other vector-borne
diseases. Progressive reduction of malaria transmission by vector control anddrug treatment for humans is expected to reduce the geographical area to be
actively controlled, thereby _:educing the administrative and financial costs

of the program. Successful execution will depend on a number of key
variables, including vector resistance to the OP and chlorinated hydrocarbon

insecticides; epideniiologically 
 accurate direction of spray operations;
cooperation and participation of the general public and general health

services staff; reduction in the incidence of P. faLciparum malaria,
especially in Esmeraldas; collaboration of imunicipal authorities; and expanded 
use of feasible alternative controi measures which are the result of

operational research, increased training and technical assistance inputs. 

An important impact from the standpoint of government
administration will be significant savings from the reduced requirement toimport large quantities of expensive insecticides. A continued requirement of
roughly $1 million in foreign exchange annually would appear to well within
GOE capacity to support. The long-term impact on social and economic
developmenr will be substantial in terms of reduced morbidity (and infant 
mortality) and increased productivity.
 

The sustainability of the program is the more probable in view of
the outcome of ODE's USAID-assisted effort to increase tax and import duty

collections. Relying on efficiency of collection rather than rate increases,

the effort is meeting with notable success which bodes well for ODE's future
 
r venue generation.
 

The likelihood that the project can become self-sustaining on thebasis of fee collection from beneficiaries is negligible. 'Ihe concept of
charging a fee for residential spraying is clearly visionary; that the rural
householder would pay a fee for the privilege of having his household upset

two or four times annually is not worth considering, even if the householder
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fully understooa tje concer of prvaive services. The converse 
would assuredly bc the rin,.e te . would reject the application to 
his home of residual spraying, defeating the enire control effort. 

The possibility of c-argingy a fee for chemotherapy has also been 
considered and rejected as ,u3 Thericccoie. announced policy of the present 
GOE to provide free drug t atmat of all kinds to pregnant women and small 
children iakes t-he p--obmm of charging, all remaining recipients a fee an 
administrative mare's nest; the very collection of the fee and accounting for 
tablet. that sell foL the equivElee of 3 cents each would cost more than the 
value of the drugs ann in any eVn., the value of drugs to be supplied under 
the program over its five-year c,,.orse represents a[-)ut 1%of p-ogr~an costs. 

16. SuraTkv 

The project is judced to be techniIally feasible and sound. The 
project design provides appropriate and sufficient technical assistance and 
training and includes an operational research coi-ponent which will enable the 
ME to implei rnt technically sound approaches to malaria control. 

B. Administrative Feasihilitv Sriar, 

To the extent that activities unde.r Lhis project represent a 
continuation of the kind of concrol efforts which have characterized SNDM's 
historic pattern of oSNrat:Loro-, i-i to administer suchS has th.e ca:Lacity 
activities wiith d:.oatcn. While the two-year recurd of sharply rising malaria 
incidence is attributable in parC to serious io.xiiny which hamipered access to 
malarious areas and simultaneously augmented the malariogenic potential of 
these areas, it is egually true that Ecuador's economic crisis crippled SNFM 
at the very time when the need was greatest. intradomiciliary spraying was 
terminated because SN]hI lacked the funds to pur-chase imported insecticides. 

This is not to ,3ay that SNELM, is at this time ideally ecuipped to 
carry out the full prograim outlined in this document. In fact, the project is 
specificaLly de.signed to address SNIv''s shortcomings. SNIN has major needs 
for training in control methcoologies which provide alternatives to widespread 
intradomiciliary insecticide spraying and which are more cost-effective. 
SNEM management- ha.- proved receptive to these concepts, and has parcicipated 
in the plaring of the training--management training included--which is 
detailed in Section V, Financial Plan. To restate, the project will address 
those areas of weakness which have prevented SNi,4 from carrying out the kind 
of program which SNdE,'s top leadership has recognized as necessary to 
long--term, cost-effective malaria control. 

SN!LN s historical role has been that of a completely vertical 
operation, divorced from the b.lance oi thie Ministry of Health, assigned 
responsith liLy for all thiine mel..,--and, recently, for other vector-borne 
diseases. The degree of divorco :rcm die other elements of MOH has been such 
that MOH hospitals have normal. L,' insisted that SNIVI personnel take over 
malaria cases; conversely, FV.:.,aorean official. malaria statistics ignore all 
malaria cases not confirm, , b/ SN-O examination of blood smears, 
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This separation from the balance of the MOH had its inception in the 
old, jointly financed Servicio de Malaria created during the days of the U.S. 
Technical Cooperation Administration. The Servicio operated under its own 
rules, independent of both Ecuadorean and U.S. procurement, salary and 
management practices. its personnelThat were considered step-children by the 
MOH when the Servicio de Malaria was finally turned over to ODE is hardly to 
be wondered at.
 

The still-rudimeitary PHC system has had neither the training nor the
drugs to provide even presumptive treatment to symptomatic malaria victims 
(although this aspect of the problem appears to be in process of resolution as
this project paper is being drafted). Moreover, the recent reorganization of 
the MOEX,removing SNIJN from ti-e Coastal Subsecretariat jurisdiction and 
placing the organization directly under the G,_neral Subsecretariat for Health 
should facilitate SNYv1's ability to administer the project and secure the 
vital cooperation from and coordination with other elements in the MOH.
 

It is abundantly clear that SNEI's urnderstaffed and underemployed

Ftlucation unit (within an otherwise well-staffed E idemiology Department)

requires immediate attention--an issue to wh'ch the AID-financed contract
 
Malaria 
Advisor will have to address himsclf° 

More critical is the present weakness in the central Field Operations

Division; the positions of Chief and Assistant Chief are now vacant. 
The
 
Operations Chief is in fact designated as Deputy Director of SNEM4. 
 There can
 
be no delay in filling this p.osition. 

SNEM's present headquarters facilities.--and, to the extent observed,
those at the zone level--are at least adequate; and SNEV1 has already offered 
to provide office space for the A]I-supplied contract malaria advisor. 
Warehousing space at central and zonal levels appears to be adequate, but may

in some cases be substandard at the :ector level.
 

SNIN's capacity for keeping its vehicle fleet in operation is very

good indeed. 
In a country which turns a new car into an item to be surplused

in three to five years, SNE}v1 is still operating vehicles dating back to the
 
1960's. But, however comrmendable the effort, the cost in repairs and 
down-time is clearly excessive, anid incompatible with the requirements of this
 
project. For this reason, $1,500,000 in AID loan funds are budgeted for
 
substantial augmentation of SNFM's transportation. The acquisition of a
 
modern vehicle fleet poses the maintenance operation with a problem: lack of
 
experience on any vehicle less than ten years old or of American origin. 
This
 
fact has been taken into consideration; on-site training in the maintenance of 
the vehicles to be procured under this project will be a required element in 
the call for bids. 

An area of critical importance to the success of this project is that
 
of labor peace. SNEM is perhaps unique among the world's malaria control
 
operations in that some 98% of SNEM's staff--including even first-line
 
supervisors--owe their job security to the C6digo de Trabajo, or Labor Code,

rather than to the Ley de Servicio Civil. Not only the field spraymen, but 
also their supervisors, and indeed the entire staff below the top professional 
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level, have opted for the security of a long-term union contract rather than 
that provided by cazet-t-ed civil se-vice status. Neqotiations are now in train 
for a new lanor agreeIfr:fnt-oincidentally? for five years--which could result 
in restrictive agreeienl':f; im}-dion ad:uinistfative flexibility in assigning new 
tasks or personnel traiisfers. -her e :_s also the possibility of augmented 
labor costs, which wu.i'., rQcui,-- an cquivalent increase in ME inputs to the 
project. 

The fact that a large portion of the training proposed under this 
contract will go to 1-remlOers of this unpredictable entity whose loyalties lie 
with the union rather than their emoloying organization is not necessarily a 
cause for alarn; the market for their acquired skills will in any event be 
SNEIM. 

C. Project .corionic Anal.yis Surrmary 

This economic analysis aJraises the malaria control project in terws 
of whether it is wo .tnwhile fJom an economic stand point. 

.he of this project are 2.93 times its costs.h5e,,ef]it. to Ecuador 
Available alternative f,6thodolocies of ,malaria control that could possibly 
produce comarable benefits would ioe far more expensive, and methodologies to 
produce comparable benefits at lower costs are not yet available. The project 
is therefore consiie.ed cost-effective. 

Benefits vs. Costs 

The estiiates set forth below (and detailed in Annex K) are based on 
projections of cases of malaria, on presumptive and radical drug treatment 
costs, on hospitalization costs, and on income losses, with and without the 
project. As such they represent the best judgement of the malaria specialists 
consulted and are indicative of orders of magnitude; they do not pretend to 
precision. liowever, the implicit rate of return on investment and the 
benefit-cost ratio are obviously high. 

WitnouL the propoised t,'-aria program, malaria cases from 1985 to 1989 
would be expyected to reach over 5.8 million. With the program, the aggregate 
number woul:d *heabout 260,000 and by the end of the project, the case load of 
perhaps 15,000 would be sufficiently low that malaria would not constitute a 
serious public health problem. The net value of benefits from the program 
(avoided treatrcent costs and wages not foregone) in the order of $126 million 
are more than tr'ipie the costs ($40.2 million) . The per capita cost of the 
project (among the population at malaria risk) is about $1.64 per year over 
LOP; the project cost per case of malaria avoided is about $7.20. No ether 
available anti-malari-a m!ethodology approaches this measure of 
cost-e ffect iveness. 

In addition to economical.z.! quantifiable benefits, the project will 
produce a NIi Ler oL benefits, economic and social, to which no monetary value 
can be assigned: 

http:consiie.ed
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1. 
Suppor. to GO)E etforts to colonize the thinly populated provinces 
of the Oriente.
 

2. Increase in the amount of produce harvested.
 

3. Fpansion in agricultural acreage in what are now perennially 
malarious areas.
 

4. Strenjthening the generalof health delivery system. 

5. Decrease in the i rcidence of other diseases (since malaria is 
frequently the n.oc(lusor o: othor diseases). 

Sensitivity analyses to test the effects the project's Economicon 

Rate of Return 'EPIN) 
 of possi;ie cost overruns and benefit shortfalls
demonstrate that miscalculatJ-)ns of either factor by as much as 50%, or of
both factors by as much as 40A, would still leave the project with an MR of
 
over 50 percent.
 

D. Financial Analysis 

rThis project provides assistance to support the GOE Malaria Control
 
Program. 
As shown in Table 1-V-2, the entire program over the next five years 
is estimated to cost 340,168,000. 

The SN]I budget over the period is the equivalent of
$ 2 9 , 9 48,000--excluding whatever amount may still budgetedbe for malaria 
chemotherapy provided by the health promotores (who have only very recently
been accorded the right to provide drug treatment to clinically diagnosed

victims of malaria). With the exception of the foreign exchange required to
 
purchase DDT --
$2,898,000 equivalent of the $7,661,000 equivalent which SNEM

has budgeted for supplies and equipment --- all costs to be supported by the 
GE are local costs. 

The pledge of one other donor is known at this time: 
 PAHJ, which

will continue to provide the services of one resident advisor, and the
 
part-time services of a regional advisor 
(who is also resident in Ecuador).

PAHO also supports the costs of a limited number of training courses. PAHD's 
contribution over the period will be S720,000 equivalent.
 

The A.I.D. project inuts will include $3,000,000 in grant-funded

services, and $6,500,000 in loan-funde2 commodities, for a total of

$9,500,000, all in foreign exchange costs. 
This represents approximately

23.6% of the total costs of the entire program over the next five years.

Thus, the A.I.D. inputs will support and thereby make effective a GDE malaria
 
control budget over three times as great.
 

The three tables on the following pages summarize project costs

by fiscal years and funding source; project costs by expense category, source
 
and kind of funding; and A.I.D. funding by expense category, divided between
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grant and loan funds, by fiscal year and in total. Project costs are defined 
as subobligations or binding commitments such as PIOs, purchase orders or
 
contracts.
 

Wit:h respect to loan-f undeci cormiodity purchases, inflation has 
been estimated at 10% annually. A contingency factor of 5% has been applied 
to all commodity costs. For grant-funded items of expenditure, less subject 
to inflation than commodity purchases, the inflation factor is built into the
 
estimated expenditures.
 

Sucres, where shown, are expressed as dollar equivalents at the
 
exchange rate of U.S. $1.00 = 100 sucres.
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TABLE No. IV-1 

SUMMARY OF PROJECT ()STS / BY EXPENSE 
CATECRY AND FUND SOURCE
 

($000 and $000 equivalent)
 

Expense Category Life of Project Funding 
AID (DF/ PAre 

Grant Loan 

l.rTechnical Assistance
 
a. Short term $ 355 
b. Long term 1,010 - - 500 

Subtotal 1,365 
 - - 500 

2.Training
 
a. In-country 449 -­
b. External 
 460 --
 100
 

Subtotal 
 900 ­

3.Operational Research 535 ­

4.Evaluation 
 200 ­

5.Commodities 
a. Transport - 1,500 ­ -
b. Sprayers,ULV,etc. - 350 ­
c. Insecticides - 2,823 2,89a-/
d. Training/ - 300
 

Research Equip.
 
e. Drugs ­ 400
 
f. Office Supp./Equip. - 120 ­
g. Other ­ 160 
 - 120
 

Subtotal 
 - 5,653 2,898 120
 



- 53 -

Expense Category Lifez of Project Funding
 
DE 2 /  
AID PAHD 

Grant Loan
 

6.Other Costs
 
a. Salaries - - 20,758 ­
b. Contract services - - 1,191 ­
c. Supplies, materials - - 4,763-/ ­
d. Capital equipment - - 130 
 -

e. Other 3/ 
 _ - 208_4/ -

Subtotal 
 - 27,050 

TOTAL 3,000 5,653 29,948 720
 

Inflation (10%)/ - 565 ­ _
 

Contingency (5%) - 282 ­ _ 

GAND TOTAL 3,000 6,500 29,948 720
 

1/ AID dollar costs are defined as anticipated subobligations or firm 
commitments of fundin,:. 

2_/ Expressed indollar equivalents at exchange rate of US $1.00 = 100 
sucres. 

3/ Of $7,661,000 equivalent for operating supplies and materials, 
$2,898,000 equivalent covers L-v program's extensive requirements for 
DDTr, all of which are to be met by GOE. This is a foreign exchange cost. 

4/ Of which $198,000 equivalent is for vaccination campaigns against 

vector-borne diseases other than malaria.
 

5/ Inflation factor is already built into grant-funded items of expenditure.
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TABLE No. IV-2 

SUMMARY OF PROJECT CDSTS 1/ BY
 
FISCAL YEAR AND FUNDING SOURCE
 

(in $000 or equivalent) 

U.S. Fiscal Year
Funding Source 

1985 1986 1987 
 1988 1989 TOTAL
 

AID Grant Funds 350 555 625 710 760 3,000 

AID Loan Funds 2,260 1,590 
 955 1,040 655 6,500
 

GOE 2/ 4,550 5,000 6,250 6,433 7,715 
 29,948 

PAHO 112 126 142 160 180 720
 

TOTAL 7,272 7,271 7,972 8,343 
 9,310 40,168
 

1/ A.I.D. dollar costs are defined as anticipated subobligations or 
comitments of funding. 

2/ Expressed in dollar equivalents at exchange rate of US$1.00 = 100 sucres 
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TABLE No. IV-3
 

SUMiMARY OF AID FUNDING BY EXPENSE CATEGORY AND FIS(C1AL YEAR 

Expense Category 1985 1986 1987 1988 1989 TOTAL 

Grant Loan Grant Loan Grant Loan Grant Loan Grant Loan Grant Loan 

1. TechK -al Assistance 
a. S oi.t-term 
b. Long-term 
Subtotal 

97 
128 
225 

-
-
-

45 
215 
260 

-
-
-

33 
227 
260 

-
-
-

102 
218 
320 

-

-

-

78 
222 
300 

-
-
-

355 
1,010 
1,365 

-

-

-

2. Training
a. In-country 
b. External 
Subtotal 

5 
60 
65 

-
-
-

80 
115 
195 

-
-
-

90 
105 
195 

-
-
-

110 
85 
195 

-
-
-

155 
95 

250 

-
-
-

440 
460 
900 

-

-

-

3. Operational Research 60 - 50 - 120 - 145 - 160 - 535 
4. Evaluation 

- 50 - 50 - 50 - 50 - 200 

5. Commodities 
a. Transport 
b. Spray equipment 
c. O.P. Insecticides 
d. Training/Research Eq. 
e. Drugs 
f. Office Supp./Bq. 
g. Lab. Supplies 
Subtotal 

-
-
-
-
-
-
-
-

800 
200 
754 
-

100 
50 
60 

1,964 

-
-
-
-
-
-
-
-

460 
50 

623 
75 

100 
50 
25 

1,383 

-
-
-
-
-
-
-
-

-
50 

571 
75 

100 
10 
25 

831 

-
-
-
-
-
-
-
-

150 
25 

570 
75 
50 
10 
25 
905 

-
-
-
-
-
-
-
-

90 
25 

305 
75 
50 
-

25 
570 

-
-
-
-
-
-
-
-

1,500 
350 

2,823 
300 
400 
120 
160 

5,653 
Inflation and Contingency - 296 - 207 - 124 - 135 - 85 - 847 

GRAND TOTAL 350 2,260 555 1,590 625 955 710 1,040 760 655 3,000 6,500 
LOAN - 2,260 - 1,590 - 955 - 1,040 - 655 - 6,500 
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E. Social Soundness Analysis 

This analysis is keyed to three basic factors:
 

1. The ability of the program to distribute benefits equitably;
 

2. The range of cultural diversity in Ecuador; 

3. The social acceptance of the techniques used in malaria control. 

The program will provide direct and immediate benefits to all
 
i7-:';itants of the coastal provinces of the country and in the more densely
 
populated areas of Napo, in the form of vector control measures, case
 
detection and treatnent--designed to reach all affected persons in these areas 
in order to interrupt malaria transmission. Because spraying is conducted on
 
a house-to-house basis, the program reaches a segment of the population missed 
by many social sector programs; in fact, the malaria spray team is often the 
first representative of the central government seen by many rural
 
citizens--other than the military or the tax office.
 

In the four provinces of the eastern amazonic region, services will, 
by reasons of geography, almost total lack of communications and
 
cost-efficiency, be limited in most areas to treatment of clinically diagnosed
malaria cases by the voluntary collaborators with very limited focal spraying 
in the main population centers. The effect of such an effort is to prevent 
malaria-caused death and to limit the duration of illness, although its impact 
on disease incidence is minimal. 

The Primary Health Care system, hitherto vertically compartmentalized
from the malaria control service, is only now being accorded the right to 
dispense chemotherapeutic drugs (specifically, chloroquine); PHC's system of 
1,200 health promotores will be added to the more than 6,000 voluntary 
collaborators serving under the malaria program as such. 

The health education programs which form an important element in the 
project will enable these remote communities to understand control measures,
 
to take steps to improve malaria care and to reduce local sources of malaria
 
infection.
 

Thus, the program will benefit the entire malarious portion of the 
country, with benefits concentrated in rural areas. It will reduce 
malaria-related mortality and morbidity--to the population at large, but in 
particular, to pregnant women and to small children, upon whom the burden of 
malaria mortality falls most heavily. 

The regional and cultural diversity to be found in Ecuador--and, in
 
particular, in rural Ecuador--have been taken into account in program design
 
as well as program administration. The belief in many elements of Ecuadorean
 
society that certain diseases are evidence of supernatural displeasure does
 
not appear to apply to malaria; and while there may be a less than full
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understandinKI of the cause of .- a:laj there is ene:al acceptance that it is 
curable by "western" zas againsa cA.adit.o-ai) i dical treatme~nt. Medical 
missionaries in coasral areas awcil. as in the Oriente report full acceptanceby local heaiers and witch doctc s 0E d uf treatment of malaria--inc.uding, in 
particular, their ow infection 'iaea apoears to he no conflict with local 
belief; to the contra v <vost so-2 dlug r:elief from the symptoms of 
malaria---although tho Cfci'e of curative drug may not be the best. 

?dditionally, SN I's zonal structure lends itself to local
 
acceptance. Spray crews, surveillance workers and supervisors are all
 
recruited from rhe areas wher-, they work, and hence understand local customs.
 

Y'he most serious souiai constraint confronting the program may be 
reluctance by v.]iagers to aiiow their nouses to be sprayed. In the earlier 
period of malaria eradication, acceptance of household sprayirog was high.
This was due, at least rinpart, to t2? ability of the insecticide to destroy
pests, especiaLLy cockroaches and iea.ugs. The connection between malaria and
spraying was frcequently not understood by the populace. When insect 
resistance to 1. increased and insects remaired after spraying, people's
enthusiasm for i ciay1ng declined. Ouner factors which contribute to 
resistance to sprayi:nq hclude: the odor of sor insecticides; the 
interruption or social and religious Lvents. general nuisance; wall. 
discoloration; and the belief that the insecticide is dangerous. 

Related to the social icceo-ance o: hcushald spraying is the place

malaria holds health bee Cf
in t:i s'te.- People perceive malaria to be a 
serious thre, they will be aptaU)o take stekps to work with the malaria 
control prai:;t. In somte -rea s aa is viewed as just such a threat while 
in others, it is not. Even n: rt iaria is a se.ious concern of the 
population, the', max' not ass& .ia malaria wit-h mosquitoes. The health 
education component of the prcm is irntended to pronote community
understandi.-], cooperationr r tion, and will place greater emphasisa "ci 
on efforts to infonii seople a!xxt th cause of ma:aria and how the program's
activities wil]l elifiinare the a-lsease. 

Nevertheless, a continc-in9 Zeview of social, acceptance during the 
implementation of the new project Is essential.. Along with the annual program
evaluatLons, special1 studies are planned to exapm.ine problems as they may
arise, but, more pai icularly, to optimize the results of the health education 
component of the program and to bring about a qcreater measure of cojmiunity
self-help effort in controlligj malaria. Such stuclies will investigate the 
reasons for social resistance and possible courses of remedial action. The 
SNEM has in the past shown itself to be sensitive to the social requirements
of the population and has undertaken educational efforts through the village
social and political structure to avoid potential problems. These efforts
will be augmented under the proposed p-oject at the field level as well as in 
the planned !:Iaining courses. P-ese it SNMH staffing indicates that outside 
assistance, parcicular>' in the fie of coimunications techniques using mass 
media, will be needed ifor the researcn function. 

The identficatior) :neficiaries and the project's benefit 
incidence show that t::;e majoi: l.imiting factor will he the extent of the 
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program's operation. The program itself does not restrict participation on
the basis of education, income, occupation, age, or sex. Rather, any person
with a fever has the ability to become a direct beneficiary.
 

Given the social setting and the current plan, the malaria control
 
program appears socially sound. 
The major problem area remains household
 
spraying. Social acceptance to spraying exists and will continue, but the
 
enthusiasm among the householders has abated as DDT has lost the effectiveness
 
as a killer of household pests which won household spraying its initial
 
acceptance. Still effective in killing malaria vectors which rest on sprayed

interior surfaces, DDT remains the spray material of choice in most parts of
 
Ecuador, in view of its cost advantages over any alternative insecticide.
 
This is especially the case since official objections to the use of DDT, based
 
on a misconception of its risks when used solely as a residual insecticide for
 
public health purposes, have now been withdrawn. Fenitrothion spray,

introduced two years ago into the province of Esmeraldas, retains its
 
acceptability, despite the inconvenience of four spray cycles annually (vs.

only two for DUE). Subsequent introduction of malathion, effective at least
 
during LOP against household pests as well as the anopheline vector of
 
malaria, may for that reason raise no additional problems of acceptance,
 
despite considerations of odor.
 

If a malaria irnunization inoculation were available, many of the
 
social acceptance issues would be reduced since inoculations are generally

well received. The only reasonable approach to the problem of social
 
resistance is constant monitoring of the situation; research of resistance
 
instances; and a program flexible enough 
 to incorporate research findings. 

F. Environmental Concerns
 

The IEE has been approved with a negative determination by the LAC 
Environmental Officer. An Initial Environmental Examination (IEE) is provided 
as Annex M. The insecticides to be used in the Ecuador Malaria Control 
Program are those commonly used in other malaria programs around the world. 
Numerous environmental studies and assessments have already been undertaken 
for these chlorinated hydrocarbons and organo'hosphorus insecticides, and all 
have concluded that these compounds have a favorable risk-benefit impact on
 
the environment. In view of these studies and the fact that Ecuador has not 
experienced any health problems in its spray operations due to the safeguards
built into the program of monitoring cholinesterase levels in personnel,

adequate supervision, regular and refresher training, and proper storage and
 
distribution practices, the Mission has concluded that no further
 
environmental analysis is required and recommends a negative determination.
 
If new chemical, biological, or physical malaria control methodologies are
 
introduced into the program after the approval of this project, the
 
environmental impact will be reviewed, and, if necessary, environmental
 
studies or assessments will be carried out. 

At the PID review for this project in AID/W, the Environmental 
Officer asked for a clarification on the effect of the proposed spray 
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operation on the shellfish industry. The three medical officers on the PP 
Team who went to the coastal art-as where such shellfish are present, made a 
special point of inquiring as to the effect of the program on this industry. 
Both Government and private enterprise parties were asked about this 
question. The answer was that no prol-lems had been encountered to date on 
this question and that it was £o:eseen that no problem would arise in the 
future if SNE4's operational program is executed as planned. (See Annex 0 for
 
report on field trip by Col. Ignacio Hernandez, US Medical Corps, attached to
 
U.S. Embassy, Quito).
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V. A.I.D. FINANCIAL PLAN
 

The A.I.D. inputs into the proposed malaria control project will include 
$3,000,000 in grant-funded services and $6,500,000 in loan-funded commodities
for a total of $9,500,000, all in foreign exchange costs. Initial funding is
 
to be authorized in P1-1985. 
The A.I.D. grant will help finance long and
 
short-term technical assistance ($1,365,000); in-country and external training

($900,000); operational research ($535,000) and evaluation ($200,000). 
 The

A.I.D. loan will finance transport ($1,500,000); insecticides ($2,823,000);
 
spray equipment ($350,000), anti-malaria drugs ($400,000); and miscellneous
 
supplies and equipment ($580.000) . 'Thebalance of the A.I.D. loan covers a

10% provision for LOP inflatio and a 5%continjency allowance.
 

AI) inputs represent approximately 23.6% of the total costs of the 
program over the next five years. 
Apa t from $720,000 in technical services

and training to be contributed by PAIl), 
 the balance of the project, includingall local costs, is provided y COE--$29,948,000 ecluivalent, or about 74.5%of
the S40,168,000 total cost of The project. 

A.I.D. funds are allocated heavily in the first two years of the project,
and in pa-ticular, the first year, FY-1985. During FY-1985, A.I.D. willprovide $2,610,000---$350,000 in grant-fundeda total of technical assistance,
training and operational research, and $2,260,000 in loan-financed 
comolities, principal among which are transport equirxtent ($800,000),

insecticides (,754,000) , equi.;7ient
and cray (P200,000). 

This is, in fact, the mini.mum necessary to initiate this project,
consistent with the short and long-term technical assistance, the tranining
and the planned operational research planned. Replacement vehicles and 
supplies needed for field activities are scheduled to arrive as early as

possible in 1985-- after the arrival of A.I.D. 's long-term malaria advisor.

The skyrocketing malaria incidence figures make it imperative that field
 
operations be initiated without. delay. 

In subsequent years, planned activities in each year reflect supply
requirements and fund availabilities to achieve project goals. In I-he second
project year, it is planned to "rocure most of the balance of vehicles

required for the field op*erations, withl smaller quantities in the fourth and
fifth years. Insecticides will be procured atc approximately level rates in
project years two, three and four, tae.ecrinq off in the final year. Drug
procurement, starting at $100,000 'er year, will taper off to $50,000 in each
of the last two years as malaria incidence and transmission is expected to 
decline.
 

Throughout project implemeIntation adequate funding is required to monitor

insecticide and drug effectiveness throughout the country; to provide the wide 
range of training and operational research guidance needed to convert SNUI4 to 
an organization capable of epidemiologically focused malaria control; and to 
assist in project evaluation at appointed tinrrs. 
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The following tables (V-I Lnd V-2) spell out, year by year and item by 
item, the elemeNts of proposed A.I.D. grarit and loan funding. Subtables V-1, 
a-d provide for eachi year the s>)ecific co-tad provisions for technical 
assistance, operational researci, trair,iq and evaluation. 

Subtables V-2, a--e annual costed requirementssunum3r. .: , for 
organophosphorus insecticides, Itemized initial transport requirements and 
initial 1985 requirements for spray equipnent.
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TABLE V-I 

A. SUMARY OF PROPOSED A. I.D. 
(U.S. $000) 

GRANT FUNDING 

I. 

II. 

III. 

IV. 

Technical Assistance 

Operational Research 

Training 

Evaluation 

FY1985 

225 

60 

65 

-

FY1986 

260 

50 

195 

50 

FY1987 

260 

120 

195 

50 

FY1988 

320 

145 

195 

50 

FY1989 

300 

160 

250 

50 

TOTAL 

1,365 

535 

900 

200 

350 555 625 710 760 3,000 
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SUMMARY OF TECHtNICAL ASSISTANCE, FY 1985-89 

FY 1985 


a. 	Master contract
 
1. Senior 'tcnnical advisor (salary 

allowances, costs) 6 mo. 
2. 	 Bilirgual secretary (6 mo.) driver 

(6 o.) , books, supp es, equiipent 
3. Purchase of vehicle; local travel 

4. 	 aie RT, to US and retuirn and per diem 

for consultation at ATD/! and (DfC 
5. Short term consultants 

a. Insecticide resiscance, 2 mo. 
b. Training consultant, T ;aO. 
c. 	 EpidemoloYist for study of 

surveillance sysuem, 1.5 mo. 
d. 	cDciologist for knowicdge-attitude­

practice (KAP) assessment, 1 mo. 


b. 	PASA
 
1. 	Drug sensitivity, I mo. 

2. 	Testing of insecticide at CDC 


rpTAly GOSqrp Y 1985. 

FY 1986 

a. 	Master contract
 
1. 	Senior Technical Advisor (salary, 

allowance, costs, R&R) 
2. 	Staff, office supplies, ecuipm. 

3. 	 Local travel, vehicle maintenance 
4. 	 Consultants 

a. Operational specialist 
b. Training consultant 
c. Epidei]logist 
d. Sociolociist 

TOTAL 	 CODSIS FY 1986 

Cost
 

$100,000
 

9,000 
16,000
 

3,000 

30,000
 
15,000
 

25,000
 

15,000
 
213,000
 

10,000
 
2,000
 

12,000 
225,000 

190,000 
20,000
 
5,000
 

7,500
 
15,000 
15,000
 
7,500
 

260,000 
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FY 1987 

a. 	 Master contract 
1. Senior technical advisor (salary,
 

allowances, costs, H) 
 $200,000

2. Staff, office supplies equipment 	 22,000 
3. Local travel, vehicle maintenance 	 5,000 
5. Consultants
 

a. Drug sensitivity/operations spec. 	 15,000

b. Training consultant 	 8,000 
c. Sociologist (KAP) local 	 5,000 

6. Attendance at international conference
 
for Senior Technical Advisor 	 3,000 

258,000 

b. 	 PASA 
1. Testing of insecticide at CDC 	 2,000 

2,000 

TOTAL COSTS FY 1987 260,000 

FY 1988 

a. 	Master contract
 
1. 	 Senior technical advisor (Salary,


allowance, costs, R&R 190,000
 
2. Staff, office supplies, equipment 	 20,000
 
3. Local travel, vehicle maintenance 	 5,000
 
4. Attendance at international conference
 

for Senior Technical Advisor 
 3,000
 
5. Consultants
 

a. Training consultant 	 30,000 
b. Epidemologist/i ntomologist 	 15,000 
c. Other Vector-Born Disease 

Specialist 
 30,000
 
d. Operational specialist 
 15,000
 
e. Sociologist (KAP)-local 10,000
 

318,000
 

b. 	 PASA 
1. Testing of insecticide at CDC 	 2,000 

2,000 

TOTAL ODSTS FY 1988 320,000 
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FY 1989 

a. 	Master contract
 
1. 	 Senior Technical 10visor (Salary, 

allowances, costs) '190,000 
2. Staff, office supplies, equipment
 

severance pay 
3. Local travel, vehicle maintenance 

4. Consultants
 

a. Drug resistance, insecticide
 
resistance 


b. Trainirx consultant 
c. Operational specialist

d. Other VBD specialist 

b. 	 PASA 
1. Testing of insecticides at CDC 

TOTAL OSIS FY 1989 

Total costs, Technical Assistance, LOP 
Long Term 1,010,000 
Short Term 355,000
 

27,000 
5,000 

15,000 
30,000 
15,000 
15,000 

297,000 

3,000 

3,000 

300,000 

$1,365,000 
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2. OPERATIONAL RESEARCH PROPOSALS, FY 1985-89 

Activity Mechanism Est. Cost 

FY 1985 

a. Master contract
 
1. Drug sensitivity testing Contractor's 
 $ 30,000
and evaluation of laboratory staff or sub­
diagnostic services 
 contract
 

2. Baseline KAP surveys con-
 Local (possibly 15,000
cerning malaria in priority university) contract 
transmission areas; drug 
 or, possibly,SNEM/
 
usage, including use and 
 MOH Health Education
 
effectivenes3 of native 
 mechanism
 
drugs
 

3. Baseline prevalence Local contract 
 15,000

studies of transmission and 
 and establishment

disease inqxict of of research center
 
onchocerciasis, Rio Cayapa 
 on north coast
 
area
 

TOTAL FY 1985 
 $ 60,000 

FY 1986
 

a. Master contract 
1. Vector ecology study 
 Pilot studies 
 $ 20,000

insecticide testing 
 performed by SNIM
 

and/or contract with
 
local institution
 

2. Extended KAP survey in 
 Fxtend local 
 10,000

remainder of country to 
 contractor used
 
assist in formulating 
 in FY 1985
 
health education modules
 

b. PASA
 
1. Epidemology studies to 
 CDC 
 20,000

define strategy of stratifi­
cation; survey to develop
 
computer-based data analysis
 
for stratification
 

TOTAL FY 1986 
 $ 50,000 
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FY 1987 

a. Master contract 
1. Vector assestment; 
insecticide usage a: dif~e!ent 
application densities 

Contractor's 
staff of sub­
contract 

$ 30,000 

2. Sociological study to 
define and evaluate inter­
ventions in the field of 
health education 

Local contract 20,000 

3. Study of potential for 
implementation of elements 
of malaria control within 
national health service system 

Local contract 15,000 

4. Onchocerciasis research; 
studies of prevalence; socio-
economic factors and their 
impact on disease transmission, 
Rio Santiago Pasin 

Three year 
contract (at an 
estinm'ted $25,000 
per year) with 
local institution 

25,000 

B. PASA 
1. E'oidemology,/strati.fication 
of malarious areas; continued 
developnent of computer-based 
analysis 

Three year 
PASA (at $20,000 
per year) to work 
with SNE4; contract 
with local firm or 
institution (at
$10,000 per year) 
to work on computer 
program 

30,000 

TOTAL FY 1987 $ 120,000 
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FY 1988 

a. Master contract 
1. Studies of urban malaria Local two-year 15,000 

contract at 
$15,000 per year 

2. Study of health education 
system to define the most 
effective interventions 
for vector-borne diseases 

Local contract 
(with possibly 
PASA association) 

15,000 

3. Onchocerciasis research Second year of 
loal contract 

25,000 

4. Leishmaniasis research: 
Basic prevalence studies, 
determination of types of 
parasites found in coastal 
and amazonic regions 

Two-year contract 
at $15,000 per 
year with local 
institution 

15,000 

5. Chagas disease research: 
Basic prevalence studies 

Two year 
contract at 
$10,000 per year, 
with local insti­

10,000 

tutions 

b. PASA 
1. Epidemology/stratification 
PASA 

Second year of 
mixed PASA/local 

30,000 

contract 

2. Vector ecology studies 
with emphasis on integrated 
control of vectors of Tnalaria 
leishmaniasis, chagas disease, 
onchocerciasis 

Two year PASA 
at $35,000 per 
year 

35,000 

TOTAL FY 1988 $ 145,000 
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FY 1989 

a. Master contract
 
1. Urban malaria study 	 Final year of $ 15,000
 

local two year
 
contract
 

2. Health education study 	 Local contract 30,000
 

3. Onchocerciasis research: Final year of 25,000
 
Completion of baseline local three-year

studies to define control contract
 
strategies
 

4. Leislhmaniasis research: Final year of 15,000
 
vectoral study; determination local two year
 
of breedir cycle contract
 

5. Chagas'disease research: 	 Final year of 10,000
 
vectoral study; determination local two year
 
of breeding cycle contract
 

b. PASA 
1. Epidemiology/stratification 	 Final year of 30,000
 
PASA 	 mixed PASA/local
 

contract
 

2. Vector ecology study: 	 Final year of 35,000
 
integrated control of vectors 	 two year PASA 
of malaria, leishmaniasis, 
Chagas disease and onchocerciasis 

TOTAL FY 1988 	 $ 160,000
 

Total costs: Operational research LOP 535,000
 
Master contract 355,000
 
PASA 180,000
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3. 	 SLM1MARY OF TRAINING/RETRAINING PRO0OSALS (GRANT)
 

PROJECT FIELD OPERATIONS FIELD OPERATIONS 
ACTIVITY VECTOR CIDNTROL SURV. EPIDFMIOLOGY 

FY 	 1985 
1. 6-wk.course at USC 1. Malaria Course 


5 participants at Mexico 

cost:$16,000 1 participant 


cost: $6,400 


2.Field Observation 	 2. Training in Drug
 
in Region-3 wks. sensitivity (in­
3 participants vivo, in-vitro)
 
cost: $15,000 3 participants
 

cost: $4,000 +
 
equipment, con­
sultation costs
 
in-country for 3
 
weeks for $3,700
 
TOTAL -$8,000
 

FY 	1985 training costs 

Costs of administration 	under Master Contract 

TOTAL FY 1985 COSTS 

FY 	1986 
1. 6-wk course at USC 1. Epi. short course 

5 participants at Mexico 
cost: $17,000 	 3 participants 


cost:$7,000 


2. 	 Field observations 2. MPH-Mexico 
in Region-3 wks. 1 participant 
3 participants cost: $20,000
 
cost: $15,000
 
(Guatemala, Mexico)
 

3.Observation of 
 3. Six month course
 
mosquito abatement 	 in Entomology 
districts-US-2 wks 	 (Panama/Brazil) 
3 participants 	 2 participants
 
cost: $6,000 	 cost: $20,000 

ADMINISTRATIVE
 
MANAGEMENT
 

1. Three week train­
ing course in hands­
on vehicle mainte­
nance - Contract with 
successful bidder of 
project vehicles 
(in-country), Sept.
 
1985. Cost: $4,600
 

$50,000
 
15,000 

65,000 

1. 	 Short course at 
school of PH (Finance) 
1 participant
 
cost: $5,000
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PROJECT FIELD OPERATIONS FIELD OPERATIONS ADMINISTRATIVE 
ACTIVITY VECIOR (IDNTROL SURV. EPIDEMIOIDGY MANAGEMENT 

4. 	 2-10 day courses in 
country for sector 
chiefs in Fatomology 
and Eiderniology 
40 participants 
(contract) 
cost: $60,000
 

FY 1986 Training Costs 150,000
 
Cost of Ad]ministration under Master Contract 	 45,000 

TOTAL FY 1986 (OST1S 	 195,000 

FY 	 1987 
1. 6-wk course at 1. 3-1 week courses
 

USC for training of
 
5 participants trainers for Evalua­
cost: $18,000 tion Auxiliaries
 

40 participants
 
(contract to Univ.) 
Cost: $25,000
 

2. 	 Field observation 2. MPH -Mxico
 
in region--3 wks. 2 participants
 
3 participants cost: $40,000
 
cost: $16,000
 
(Guatemala, Mexico)
 

3. 	 Field observation 3. 20-2 day courses 
at US Mosquito for voluntatry
 
abatement collaborators
 
districts -2 wks. 1,000 participants
 
3 participants oo)st: $44,000
 
cost: $7,000
 

FY 1987 Training costs 150,000 
Costs of P]ministration under Master Contract 45,000 

IOTAL FY 1987 TRAINING (T3S'IS 
195,000
 

FY 	1.988
 
1. 	6-wk course at 1. 40-2 day courses,
 

USC 	 Voluntary Collab­
5 participants orators - 2,000
 
cost: $20,000 participants (zone)
 

Cost: $85,000
 

2. 	 Field Coservation 2. NIPH Mexico
 
in Region. - 3 wks. 1 participant
 
3 participants cost: $20,000
 
cost. '15.000 
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PROJECT FIELD OPERATIONS FIELD OPERATIONS ADMINISTRATIVE 
ACTIVITY VECIOR CONIROL SURV. EPIDEMIOlOGY MANAGEMENT 

3. Two week study 
tour to Puerto
 
Rico on Dengue
 
Surveillance, CDC.
 
5 participants
 
cost: $10,000
 

FY 1988 Total 
 $150,000

Costs of Administration under Master Contract 
 45,000
 

TOTAL FY 1988 O(SIS 195,000 

FY 1989 

1. 2-Refresher 1. 40-2 day courses 1. Short course
 
Training courses for voi.collab. in Health
 
in-country in 2000 participants Education 
Vector Control (zone) Mexico or Vene­
for Zone cost: $85,000 zuela. 
Supervisors and 
 2 participants
 
Sector Chiefs. 
 cost: $10,000
 
5 days
 
50 participants
 
Contract with 
Univ./CDC
 
Cost: $20,000
 

2. Two week study tour 2. MPH -Mexico 2. Funds for
 
to Puerto Rico 1 participant national di­
for Dengue Surveil- cost: $20,000 rector to at­
lance, CDC 
 tend Inter­
5 participants 
 national Con­
cost: $10,000 
 ference.
 

cost: $5,000
 

3. Two week study 3. Study tour for 
tour to Brazil or National Direct-

Venezuela. Chagas or/and Epidemio-

Disease and other logist - 3 weeks
 
Vector Borne Dis. 2 participants
 
2 participants cost: $15,000
 
cost: $6,000
 

4. Study tour for
 
laboratory chiefs 
for new technology
 
3 weeks
 
2 participants
 
cost: $9,000
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PROJECT 
ACTIVITY 

FIELD OPIRATIONS 
VECTOR GOh1YROL 

FIELD OPERATIONS 
SURV. EPIDEMIOlDY 

ADMINISTRATIVE 
MANAGEMENT 

5. 2- Training 
Courses in-country 
on other vector 
borne diseases for 
zone chiefs sector 
personnel. 5 days 
participants - 40 
Contract with 

Oniv./CIC 
cost: $20,000 

FY 1989 Training Costs 
Costs of A6.inistration u-der Master Contract 

$200,000 
50,000 

TOTAL FY 1989 Costs 250,000 

Training Costs, WP 
Costs of Administration under Master Contract 

700,000 
200,000 

Total Training Costs 900,000 



- 74 ­

4. Evaluation
 

An annual program review will be carried out by SNEM with the assistance
 
of representatives of the various donors. All evaluations will be coordinated
 
with the Mission's evaluation officer. The US. consultants provided for this
 
review will be grant funded; their services will not be covered by the grant

funded master technical services/operational research/training contract. 
These evaluations will take place for approximately three weeks during the 
July-August or tle February-March period. The first such formative evaluation 
will be held in 1986 during July-August period. Grant funding proposals
include $50,000 to cover travel, per diem and consultant salaries for each of 
the last four years of the project. There are two Project Evaluation Summary
(PES) reviews scheduled for the project.
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TABLE V-2
 

B. 	 SUMMARY OF PROFOSED A.I.D. LOAN FUNDING
 
(U.S. $000)
 

FY1985 FY1986 FY1987 FY1988 FY1989 TOTAL 

I. Inseo!34,FL *., 754 623 571 570 305 2,823 

II. Transport 800 460 - 150 90 1,500 

III. Spray Equipment 200 50 50 25 25 350 

IV. Laboratory Supplies 69 25 25 25 25 160 

V. Health Education 
and Volunteer 
Collaborator 
Training/supplies 

75 75 75 75 300 

VI. Anti-Malaria Drugs 100 100 100 50 50 400 

VII. Office Supplies/ 
Equipment 

50 50 10 10 - 120 

SUB-TIOTAL 1,964 1,383 831 905 570 5,653 

INFLATION (10%) 197 138 83 90 57 565 

OJDNTFGENCY (5%) 99 69 41 45 28 282 

GRAND TrAL 2,260 1,590 955 1,040 655 6,500 

LOAN 2,260 1,590 955 1,040 655 6,500 

* 	 Cost of O.P. insecticides/Kg: Malathion -$2.50 (86), $2.75 (87), $3.00 (88), 

$3.30 (89) 
Fenitrothion-$$5.00 (85), CIF Ecuador. 

1/ Costs of insecticide per year are for 2nd cycle of the year indicated 
and 1st cycle of following year, to allow for procurement pipeline. 

2/ Other commodities include 15% shipping. 

http:Fenitrothion-$$5.00
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EWJADOR 

MALARIA PROGRAM 

1. SIUMMARY OF ARRIVAL SCHEDULES FOR 

O.P. INSECTICIDES OVER LIFE OF PROJECT 

QJANTITIY IN KILOS
YEAR MOXNTH FENITHION, 40% MALATHION, 50% 

1985 April 96,700
 
September 108,000 

1986 April 108,000 
September 111,000 

1987 April 
 111,000
 
September 80,000 

1988 April 
 80,000
 
September 50,000 

1989 April 50,000 
September 84,000 

1/ Data Source - SNEM 



- 77 -

ECUADOR
 

MATaRTA PROGRAM 

SINMARY OF PROJE<OZifr COSTS OF ORGANOPHOSPHORUS 

Year No. of houses 
to be sprayed 

with Fenitrothicn 
(Tdice/year) 

1985 48,379 
1986 
1987 
1988 
1989 

T OTAL 

INSECPICIDES 

No. of houses 

to be sprayed 

with Malathion 
(4 times/year 

60,014 

60,694 

44,387 

51,069 3/ 


PROCURED UNDER PROJECT 

Quantity of insecticides Price Cost per

(Kg.) CIF Year
 

Fenitrcthion 
40% 


96,_ j_/ 


Malathion 
50% ($US/Kg.) 

($ U.S.) 
($ U.S.) 

216,050 
222,098 
160,000 
184,000 

$5.00 
2.50 
2.75 
3.00 
3.30 

$483,790 Y 
540,125 
610,770 
480,000 
607,200 .2-/ 

2,721,885 

i/ 	 Fenitrothion in the amount of 100,000 Kg. is itcluded in the program funded under theEcuador Emergency Fund. Should this amount fail to arrive, an equivalent amount 
would be required under Malaria Project Assistance.
 

2/ 	In 1989, additional support is provided for the focal spraying of 25,000 houses in
 
1990.
 

_/ In 1988, the nunber of nouses to be sprayed is reduced to approximately 70%, and in
1989 	to approxiinatiy 40% of the originated number. 
 However, see Footnote 2.
 

4/ 	 Data Source - SNF4 
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EJADOR 

MALARIA ODNTROL PROGRAM
 

ESIMAT ION OF TRANSPORT REQUIRENIS
 

FOR FY-1985 PROCUREMENT
 

TRANSPORT NO. OF 
DESCRIPTION UN ITS 

Truck, 5 Ton, 2 WD 2 

Pick-up, 1/2 Ton, 4 WD 30 

Jeep, CJ-7, 4 WD 10 

Station Wagon, 4 WD 4 

Motorcycles, 125 cc 60 

Outboard motor, 40 HP 34 

Outboard motor, 25 HP 25 

Boat, alum., 16 ft. 30 


UNIT VALUE TOTAL OST
 
IN US$ (US$)
 

22,500 45,000
 
11,000 330,000
 
11,000 110,000
 
12,000 48,000
 

900 54,000
 
1,500 51,000
 
1,200 30,000
 
1,000 30,000
 

698,000
 
15% shipping 	 102,000
 

800,000
 

Note: 	 All vehicles have gasoline engines,
 
6 cylinders, color forest green
 
15" wheels, standard width rims
 
4 speed stick shift with compound low gear
 
6 ply tires (not 6 ply rating tires) with tubes
 
Outboard motors should have sealed, waterproof electronic ignition or
 
should not have solid-state ignition.
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4. 	 ESTIMATION OF TRANSPORT REQUIRZMENT FOR FY-1986
 

TRANSPORT NO. OF UNIT VALUE TOTAL COST 
DESCRIPTION UNITS IN US$ (US$) 

Spare parts, vehicle tools Misc. 110,000
 
Pick-ups, 4 WD 7 14,000 98,000
 
Station Wagon, 4 WD (or
 
equivalent 1 15,000 15,000 

Jeep, CJ-7, 4 WD 7 14,000 98,000 
Boat, alum., 16 ft 20 1,000 20,000 
Outboard motors, 25 HP 25 1,400 35,000 
Outboard motors, 40 HP 15 1,600 24,000 

400,000 
15% shipping 60,000 

460,000 

$ Cost 	 460,000
 

Note: 	 All vehicles gasoline operated,
 
color forest green, stick shift
 
15" wheels, standard width rims 
4 speed stick shift with compound low gear
 
6 ply tires (not 6 ply rating tires)
 
All tires with tubes 
Outboard motors should have sealed, waterproof electronic ignition or
 

should not hve solid-state ignition.
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5. ESTIMTES OF SPRAYING EQUIPMENT FOR FY-1985 PROCUREMT
 

DESCPJPTION 
NO. OF 
UNITS 

ODST PER 
UNIT TOTAL 

1. Pump, hand compression, 

3 gallon, Hudson X-per 
marked for 10 liters 

400 $80.00 $32,000 

2. ULV, Londonaire type 

truck-mounted 
8 8,000.00 64,000 

3. Microgen, portable 15 400.00 6,000 

4. Sprayer, Hudson X-pert 
spare parts, 6,000 nozzle 
tips, 8002 HSS. misc. NA 49,000 

5. Helmets, wide-brim, light 
metal or plastic. 

500 20.00 10,000 

6. Gloves, rubber 

Heavy duty, 12" 
1,000 pr. 5.00 5,000 

7. Mask, paper, disposable 32,000 

15% shipping 

.25 8,000 
174,000 

26,000 
200,000 
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VI. PROJEC' IX2LEMENTAT ION 

A. Host Country Arrangements 

The Project Pgreeifant will be signed by the Minister of Finance, the 
Minister of Health (MOH) , and tPe Director of SNEhv. Resources will be 

.- - as-o -~egtion of authority-Lh .w $N'--7W 
for Project implenentation for the Director of SNE14 will be provided in the 
Project Agreement. One exception will be procurenents requiring ME-provided
 
foreign exchang.e which by law must be undertaken by MOH (a central government 
entity) on behalf of SN14. This arrangement will only be applicable to the 
purchase of counterpart-financed pesticides. 

B. A.I.D. Arrangements
 

Project management responsibility will rest with the Mission's Office 
of Health and Population (0/LIP), which wi.ll be assisted by the Controller's 
Office, the Pxecutive Office and the Office of Development & Resources. A 
Senior Malaria Advisor with at least five years of operational experience in 
malaria control will De provided under a master contract with a qualified 
American firm or institution (see below). He will serve as technical advisor 
to SNKIM over the LOP, ard will be located in SNSEM's Guayaquil headquarters. 
The contract malaria specialist will serve as project liaison officer with
 
day-to-day contact with SN 1i. He will work closely with the PAr-D advisor(s) 
and with long and short-term consultants to insure that the Project is 
implemented in a timely manner. He will also work closely with the 1SAID O/HP 
to insure complemntary implercentation and close coordination with other 
Mission assisted health activities.
 

i. Disbursement Procedures 

Most of the A.I.D.-provided funds, grant and loan, will be used 
for procuremt of goods and services requiring dollar payment, to be 
undertaken through the procurement procedures and facilities of USAB], the 
Regional Contract Office or AID,,.%, as appropriate. A relatively minor element 
in the prc3rani to be financed by A. I.D. funds under the master contract will 
result in sucre expenditures, and these can best be handled through the 
procedures of cne cojntractor. Exam ples of such sucre expenditures are the 
salaries of TFhe Dilingual secretary and the chauffeur of the long-term senior 
advisor; gasoline and service for his vehicle; his in-country air 
transportation; and normal office supplies and equipment, operational research 
activities, training supplies, etc. Such expenditures may be met from an 
advance funding authorization which may not exceed the requirements for the 
ensuing three months, and for the use of which the contractor must account to 
the USAID controller. 
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2. Procurement Procedures 

a. Technical Assistance 

This project will finance a total of 79 person-months of 
technical assistance consisting of a long-term advisor to the SNEM for five 
years or 54 person-months (expected April 1985) and 25 person-months of 
short-term technical assistance. 

%chnical assistance will be provided under
 

i. A master contract negotiated by the Mission in accordance 
with competitive AID procedures, with a ,apable U.S. firm or institution: 

(a) A senior ma-aria advisor with at least fi.'e years
 
of operational experience in malaria control. He will serve as principal 
A.I.D. technical advisor to SN I ovei. the LOP, and will be located in SNEM's 
Guayaquil headquarters. He will work closely with the PA-U advisor(s) an3 
with short-term consultants to insure ;nd monitor Project implementation. He 
will also serve as liaison officer wi :h the USAID O/HP, working closely to 
insure complementary implementation .:nd close coordination with other 
Mission-assisted health activities.
 

(b) The technical consultants required to provide
 
essential specialized technical assistance, guidance for programmed activities
 
in operational research, and in-country training of SNEP4 staff. 

(c) Scheduled long and short-term training for SNEM's
 
senior and mid-range operational, technical and managerial personnel.
 

ii. In addition, a PASA will be negotiated with the Centers 

for Disease Control (CDC) under which will be provided:
 

(a) Systematic insecticide testing over the LOP.
 

(b) Drug sensitivity testing at the outset of the 
project, to assure that drug procurement under the project is in keeping with 
actual needs. 

(c) Epidemiology studies to define the strategy of
 
stratification and to develop computer-based data analysis for stratification.
 

(d) Vector ecology studies with emphasis on integrated
 
control of the vectors of malaria, onchocerciasis, leishmaniasis and Chagas' 
disease.
 

As mentioned previously, PAHJ will also be providing a
 
limited amount of technical assistance to the SNM during the life of the
 
A.I.D. project. The senior malaria specialist provided under the master 
contract will work closely with the local PA-f office to insure that the PAHO 
and A.I.D. technical services are complementary. 
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b. Conmcodities 

Aside from insecticides, which constitute the largest 
category of cofrrnodities to be procured under the project, there are a limited
 
number of other commodities required under the project. These include:
 
malaria control vehicles, motorcycles, boats; ULV fogging machines and
 
sprayers; training, administrative, health education and research equipment;
 
anti-malaria drugs; supplies and equipment for the operational research and
 
laboratory activities; and anti-malaria drugs.
 

To ensure that insecticides are procured in a timely and
 
efficient marnner throughout the project, the Mission will handle all
 
insecticide procureet with c from SEi/GCM, AID/Washington, in
 
accordance with A.I.D. policies and procedures for the direct competitive

procurement of insecticides for imalaria control programs. Through the RO), 
the Mission will also procure directly the malaria control vehicles, boats, 
motorcycles and ULV machines. U.S. manufacturezs produce the ULV machines, 
sprayers and vehicles which are required for this project. The RCD will issue 
an IFB for the vehicles and rTchines and select one or more suppliers on the 
basis of competitive procurement procedures to provide these items as units or 
separately.
 

SNEA, with prior A.I.D. review and approval, will procure 
from the advance fund (see Subsection 1 (b), Disbursements, above) all the 
local equipment and supplies for the A.DI.D-financcd operational research 
activities amd for training under the aster_ contract. SNEIM may also procure, 
on a reimbursable basis, any locally available equipment and supplies required
for PASA-supporced operational research activities. 

c. p erat lecrch,.orialIa 

ihere are n 01 ratioia. researcha ot. activities 

proposed for thiis proocL. Those mut.ually agre.d research activities which 
can be directly carried out hy SNEVI will be sLpported by the project. Where 
appropriate, local conuracts hc,ost country institutions will be entered 
into by the master contractor and/or by the U.S. Njency which will act under 
the PASA, in consultation with SNIEN, to carry out specific operational
research activities. T'his will insure that A.I.D. procedures are Eollowed in 
ann~ouncing, awarding and evaluating te projects. In addition, every approved
operational research project should have PAM approval for technical soundness 
prior to contract signature. 

3. rectMonitorinq 

USATO monitorina responsibilities will be shared by the Health 
and Population (OIHP) office (with respect to the performance of the Ministry
of Health and SNEM4) and the USAID Development Resources Office. The O/HP is 
currently staffed by three U.S. health professionals (two under contract) and 
is capable of the required over-all project monitoring responsibilities. The 
responsible USAID Project Manat'.qr will be the Chief of the Office of Health 
and Population.
 

http:Manat'.qr
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In addition, the senior malaria specialist will be the
 
responsible project liaison officer with day-to-day contact with SNEM. 
 He
 
will work closely with the PAHO technical team, and with the PASA-supplied

specialists who will direct and support elements of the operational research
 
program. 
He will supervise the long and short term consultants financed under 
the master contract to ensure that the provisions of the Project Agreement and 
PILs are met. 

The Mission's Evaluation Officer will be kept informed of the
 
over-all monitoring activities and will take a leadership role in the

scheduling and implementation of the project's evaluation.
 

Once project disbursements begin, the SNFI4 will prepare quarterly

reports on progress and problems of the project. At the field level, the SNI4
 
will call periodic meetings of the national headquarters and zone chiefs to
 
review project progress. USAID repcesentatives, including the project malaria
 
specialist, will. attend these meetings alonq with the PAH]O advisors. 

C. Implementation Schedule 

Project activities are programmd to take place over the period
FY1985-1989. It is expected that the project agreement will be signed in 
early CY1985. The Project Assistance Completion Date is January 30, 1990. 
The proposed implementation schedule is presented in Table VI-!. 

Immediately upon signing the Project Agreement, A.I.D. will initiate 
procurement of (1) 96 metric tons of fenitrothion, 40% wdp. for the second 
cycle of spraying in CY1985; (2) 400 Hudson sprayers, ULV and safety
equipment; (3) 46 vehicles including trucks, CJ-7s and pick-ups; 60 
motorcycles; 69 outboard and 16-foot (4)motors; 30 boats; anti-malaria drugs;
and (5) limited laboratory and office ecruiwent. The insecticides must arrive 
in Guayaquil, Ecuador no later than June 1, 1985 to allow for off-loading and 
inland transportation of the insecticides to the zones. 
All vehicles should
 
arrive as soon as possible after June 1, but no later than August 1, 1985.
 

Prior to signature of the Project Agreement, PIO/C's will be prepared
and will be signed at the tine of the Project Agreement. Preparation of these 
PI/C's will re-juire short-term TDY assistance from SER/m3M in mid January, 
1985. 

The scope of the work for the master contract is essentially set
 
forth in this document and should be completed immediately. This contract
 
will be awarded to a qualified 8-A (minority) firm.
 



The iong-tefill senior a-viso under the mnaster contract is expected to 
arrive in country by Nay 1, 198-,5 He will be allowed 3 days in AID/Washington 
to confer with the ST/H Malariologist on the project prior to arrival in 
Ecuador. 

The PASA-assisuei, tr for chlorcxitine-resistancein-cjcintrv t.aining.j 
testing methodologies should Lecjin an a priority basis. Therefore, in the 
event PASA negotiations cannot he completed by May, 1985, separate short-term 
TA firm CDC will be required to carry out this study.
 

Over the Life of Project 'O?) a total. of 25 person months (PM) of 
short-term technical assistance is provided through grant funding: 6.5 F4 
FY85; 3 PY4 in !FY86; 2.5 R4 in FY87; 8 PMI in FY88; and 5 FM in FY89. (See Part 
V, Financial Plan.) Tlhis technical assistance covers a wide range of skills 
including operazions, training, research, entomology and epidemiology. 

As the Project is heavily weighted towards training and operational 
research to increase .:d improve S,? M's technical and operational skills, 
comprehensive roirams in both azeas have been scheduled over LOP. The 
training component ifcludes formal imaster's level training in Mexico or Puerto 
Rico, 20 6-week courses in Vector Cfxtrol, 35 observation courses in the 
region and the US; training in vehicle maintenance and support for in-country 
training of 5,000 voluntary collaborators and 124 SNW4 mid-level staff. The 
trainirn elem,ent will provide 40.5 person years (PY) of training which is 
distributed as follows: 1.1 PY in 1985; 4.,1 PY in 1986; 8.1 PY in 1987; 12.7 
PY in 1988; and 14.5 PY in 1989. (See Part V, i nanci.al Plan) . The 
operational research includes social, onerational and technical activities in 
malaria as w.tl as other vecter-borne diseases. It is envisaged that a share 
of the operational research will bte conItracted to local institutions for 
periods of two to three years. Lll contracts will be based on an approved 
prot>col. The first contract anniouncements for FY1985 will be issued by June 
1, 1985. The Lundig for oi -. onal research is estimated at $60,000 (FY85); 
$50,000 (FY86) ; 5.,20,000 i45,000 ('Y88) $160,000 for.. 11,1 ; and (FY89) a 
LOP total of $535,00G. (Se-,e Par._ V, ?iinancial Plan.) 

Evaiuauions for the ProJect are° to be performed annually with the 
first evaluation to ,.ut o 1986.be carrie i:.July Agust of This evaluation 
is expected to span 10-.4 days,.,i - pri.ary purposes of insuring that 

1f o
Project supp;mu an( materials i.I.D., G and PAi) are fiowing properly 
and that training and operatio::ai ,esearch are Lbeng carried out; and 
reviewing the status of the ii I r ia epidemic alorr the North coast. The 
evaluations in 19637, 1988 an(! Lj will be joiir CDE/PAHO/AHID activated with 
clear terms ofre.-.ence. P presentatives of ,ID!4, ST/Hl will participate in 
all evaluations.
 

APlan of 0rxrations w1_1_ i.. pfrepare by the GOE/SNDv1 for the period 
U.S. FY1985--FY1989 which will be a,,oveo by the (I)E by January 1, 1985. Each 
year a specific Plan of Action .lL 1, submitted by October I which outlines 
the fol2l-.ing year's planned activ-Lty indetail. 

http:nanci.al
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TERMS \TD ABBREVIATIONS CHART NO. VI-l 

HL Home leader 
RESIS Resistance 
ULV Ultra low volume 
SYS Systems development 
CDN Contract
 
KAP FKowledge, attitude, practices (social) 
MPH Master's degree 
FIN Finance 
EPT Epidemiology 
USC University of South Carolina 
NTO Entomology 

REG Region 
\UL (OLLAB Voluntary Collaborators 
P. RIO0 Puerto Rico 
CONF Conference 
VBD Vector borne disease 
PH Public nealth
 
ETA Estimated time of arrival 
ORDER Order
 
PES ProjecL Evaluation Suimiary 
JOINT Joint Review 
O2FfD OnchcK-erciasis 
LE ISH u]ishmaniasis 
CHAGAS Chagas disease
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D. Evaluation Plan
 

In addition to the normal monitoring of the project by the long-term

Malaria Specialist and the USAID Project Officer, a series of Project

Evaluation Summary (PES) and joint GQE/PAHW/AD Reviews will be held over the

life of the project. The evaluations will concentrate on three major areas: 
epidemiology; cost and effectiveness of the anti-malaria measures; and
 
management of the program. 

The first evaluation is scheduled for July-August of 1986 and will

focus on the start-up inputs 
to the project in technical assistance,
operational research and training, and their relatioinship to the three major
subject areas listed above. This evaluation will provide project course 
corrections, iden!ify problem areas which are irweding the progress of the
 
program and piovide recommendations for improvement.
 

The first PES will be carried out in 1987 and serve as the mid-term
evaluation. This PBS will ly carried out by A.I.D., SNEN and PAID, but

basically it will be an A.I.D. document. Consultant ser-ices for this

activity are provided in the ".oject Grant Funding. It is planned that the
 
AID/W, ST/H Malariologist will participate directly in this activity.
 

The 1988 and 1989 evaluations are joint A.I.D./SNEI,/PAHO reviews of
the program. These evaluations are scheduled for the February-March period

and will take approximately three weeks. referenceTerms of will be provided
for these reviews which are developed by SNLM with the assistance of PAID and
A.I.D. IXotification to the concerned agencies which will take part in these
reviews will take place at least four months ahead of time together with
identification of the expected consultant in-puts from each agency. 

The final P&S will be performed in CY1990 prior to June 1, 1990. The
evaluation is basically an A.I.D. documentation activity, but assistance from 
PAHD is expected. The services of the A.I.D./W, ST/H Malariologist are
expected to be utilized in the preparation of this document. 

In addition to measurinq progress achieved against the specific
yearly output irdicators for t:he project, the evaluations will assess and

provide recommendations concerning specific aspects of SNEM which may include
 
but not be limited to the following:
 

1. Staffing and administrative procedures at the national, zone and
 
sector levels;
 

2. Laboratory services, including a review of the number of laboratories
 
established, number of blood films collected and examined, number of qualified
microscopists, number of films examined per microscopist, time lag between
blood film collection and receipt and examination by the laboratory, and 
cross-checking operations; 
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3. Volunteer collaborator ani'l health institution surveillance
operations, including a review of the number of bloox] films collected, fever 
cases treated, drugs administered, and positive cases given radical treatment; 

4. Condition and maintenance of vehicles, spray equipaent, and other
 
program equipment;
 

5. Operational research progress and achievements;
 

6. treatment of positive cases by month;
 

7. Jion of insecticides and anti-malarial drugs, including

estimatu, ,ual requirements, beginning stocks, new receipts, actual use, 
and ending stocks; 

8. Spray operations, including percent of coverage and efficiency,

entomological studies and results, and resistance problems; 

9. Larvicide and other vector source management methods in the urban 
areas;
 

1' 

national headquarters, zone and sector levels, malaria control personnel, and
 
spray personnel;
 

10. Training of SIM-D progra personnel, including officers at the
 

11. Health education and conmunity par':icipation programs; 

12. Insecticide handling techniques and safety measures. 

13. The degree to which SNTM has succeeded in securing and putting to 
full use the collaboration and/or cooperation of other elements in the MOH. 

The evaluations will he conducted on the basis of field trips,

interviews 
with personnel at the national, zone and sector levels of the SN34,and review of secondaiy source infona&tion in the form of administrati-- -andtechnical reports available from SNE14 Qovincial and urban authorities, health
facilities, and at PAID and USAID/Ecuador offices in Quito. 

Approximiately US $200,000 in grant funds are available from the
project for the described evaluations for the 1986-1990 period. 
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VII. 0NDITIONS , OVENA(S, AND NEODTIATING STATUS 

A. Conditions and Covenants
 

In addition to the standard conditions and covenants and in order to
 
ensure timely implementation of the Project, the Mission recommends that the
 
Project Authorization 'include the following covenants:
 

1. Condition Precedent to Disbursement 

Prior to any .iisbursement, or to the issuance by A.I.D. documentation 
pursuant to whiich disbUrsment may be made, the WDE will, except as A.I.D. may 
otherwise agree in writing, cause the National Halaria Eridication and Vector 
Control Service ("S101") to recruit, identify and employ personnel for the 
posi-ion of Cief of Cperations and Assistant. Chief of Operations in SUIA. 

2. Covennc , 

a. The Borrower/Grantee shall cause SNOII to prepare, in form and 
stbstance satisfactory to A.I.D.., by Decenoer 1 of each project year, 
begi ning in 1985, -n annual p'!n detailing safety measures and procedures to 
be eciloyed in the application of all insecticides used in the program. 

b. The 13orroer/Grantee shall cause SNEa to prepare, in form and 
substance satisfactory to A.I.D. by November 1 of each project year, beginning 
in 1986, an annual program evaluition plan outlining criteria and benclmarks 
for each program component to be assessed during the annual program review.
 

c. mle Borroer/Grantee shall make every reasonable effort to ensure 
that each participant trained overseas uner this Project works in malaria 
control activities in Ecuador for not less than three times tihe lengtl of time 
of his or her training program.
 

d. The Borrower/G-anutee shall take appropriate safety measures for 
the use of insecticides financed under this program, including the provision
 
of safety equipment to insecticide handlers, training of handlers and
 
supervisory personnel in the risks associated with the insecticides, and
 
instruction in proper procedures for safe handling. The Grantee shall also 
maintain rigid control over the quality of insecticides procured for the 
program to ensure that they meet PAI)D and A.I.D. technical requirements. 

e. The Borrower/Grantee shall provide, or cause SNDI to provide, to 
A.I.D., in form and substance satisfactory to A.I.D., by December 1 of each 
project year, beginning in 1985, a certified copy of the approved SNEN budget 
for tle following calendar year. 

B. Negotiating Status 

This Project has been jointly developed with representatives of the 
Government of Ecuador. Enthusiasm for the Project is high among technical 
personnel, and the Project is a high priority of the (XE at the highest levels. 
The above Covenants have been discussed with and agreed to by the Government of 
Ecuador. During Project Agreement negotiaticns, USAID/Ecuador will incorporate 
into the Agree.:aent appropriate language to cover these terms and conditions. 
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VIII. WAIVLMS 

A. Sole Source Waiver for Procurement of Spray Pumps 

As described in this Project Paper (?P), a.large number of spray pumps 
will be procured for the project w h loan funds at a cost of $231,000. These 
pumps are requircxl for the field oper-tions to apply residual insecticides. 

A sole source waiver is requirea to purchase these spray pumps from the 
H.D. Hudson lanufacturing Company, 500 North Michi.yan Ave, Chicago, Illinois 
60611. Tie reason for this sole source waiver is tha-t all SNDI's field spray 
pumps are from this source and to purchaJse pumps from another source would 
complicate the program's standardization schedule, increase costs and require 
a large amount of retraining. 

H.D. Hudson ptimps are in standard usc worldwide in malaria control 
programs. For over thirty years, this Comany has furnished thousands of 
pumps and spare parts for ti)se pu.m)s. The quality of t.ie Hudson pump is 
inmatched for the difficult field operar:ions in malaria control programs. In 
addition, the 1.D. Hudson Company provides these pumpl)s at a special discount 
rate to A.I.D. 

Therefore, a sole source waivor Ls requested for up to $231,000 for Ihe 
purchase of these spray pum)s in accorckance with Chapter 12 of Handbook I., 
Sup)plement B.
 

B. Source a Gr'i,-(i Waiver for" rucurcirent ol. Motorbikes. 

As described in Part V of this if;ojtcct Paper, sixLy (60) small motorbikes 
(125cc) will be procured for the pi-o'ecc ",,ith loan funds, at an estimated 
total cost of $54,000. These vehIi.,Les are an c4,3sc:-ci.al component of S4h114's 
supervisory sys.zem for reachig L11:" cif u-to-access rural areas 

i
where the i aria progr-m nmt1t o JL-a&t '1 25cc motorb<.e required is not 
manufactured in the U.S. In accrdJancc v.th Al) 1i; 113, procurement of
commodities from Code 899 sources n 899 origins under AlD financed,6 of Code 

projects requires a Under Cl-apter 5BA(2), a waiver may bewaiver. H.-i 
granted for project goods if "tL cc' moi.±ty is not available from countries 
included in the authorized geographic coda". 

USAID haks concluded biac motoWJAEke -acle-jtCeU'Ledthis waiver requiredm:nder are 
to carry out prolect activities. Tiley are tle most reliable, cost effective, 
and viable option considering de project sites, conditions and needs. The 
U.S. does not presently manufacture such motorbikes; therefore the commodity 
is not available from tie U.S. and tI'& crit-eria to permit purchase of vehicles 
of Code 899 source and origin are satisfied. 

http:c4,3sc:-ci.al
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C. 	 Sole Source, Source/Origin and Transportation Waiver for Procurement 
of Certain Antimalarial Drugs from UNICEF. 

Ecuador is in the midst of a serious epidemic of malaria, as described in 
the Project Paper. 1wo of tihe antimalarial drugs required for treatment are 
primaquine and amodiaquine. Neither the child dosage of primaqune (7mg.base), 
nor 	amodiaquine are manufactured in the U.S. These drugs are available from 
UNIIC.EF, and have been procured in the past from UJJiCEF by the WXJE witl 
satisfactory results. BB IB, Chapter 4c3d stipulates that, in addition to the 
general requirements fora source/origin waiver, the procurement of non-U.S. 
source pharmaceuticals may be approved only when (1) the pharmaceutical
products is essential to the project, (2) the delivered price from the U.S. is 
at least 507, more than from anotler surce, and (3) information is available to 
attest to the safety, efficacy and quality of the product. None of the 
proposed pharmaceuticals involve known violations of U.S. patents; the Mission 
is also satisfied that UNICEF's procedures assure that suppliers weet 
acceptable manufacturing and qulity control standards. 

Because UTICEF procures pharnmceuticals from 899 countries and ships from 
Denmad, an 899 country, a source/origin and transportation waiver to Code 899 
is reqtulred, since the autiorize-d geographic code for tie loan funds of this 
prject is currently 921. A waiver of the authorized geographic code is 
justified in accordqnce with M 1B, Chapter 5B&a(7), for "such other 
circumstances as are determined to be critical to the success of project
objectives". These criteria are met as dLscussed above. USAID therefore 
recommnends that such a waiver be included in the Project Authorization. 

D. 	 A.I.D. Financed Partic.4ant Travel 

Chapter 15 of tl A.I.D. }Hndbook 10 require- that the international 
travel of A.I.D. financed participants be paid by the -Lost country, the 
participant, or other sponsor unless waived by the USAI) Director in the case 
of USAID funded programs. 

As described in Part V, Financial Plan, gr mt funded training is 
envisaged imder the project. USIDIEcuador cons Jers that A.I.D. funding of 
international travel costs is justified based on zhe overall substantial lst 
Country contributions planned for the project, and current foreign exchange
difficulties of the OJE. Accordingly, the USAID Director, in approving this 
Project Paper waives the requirement of Host Country funding of participant
travel under the Project. This Project Paper serves as the required 
notification. 

http:UNIIC.EF
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LOGICAL FPA04ORK
 

Project Title and Number: Malaria Control, 518-0049 Life of Project: 
PACD Date : 
Date Prepared : 

FY1985-FY1989 
September 1990 
November 1984 

Narrative 5uwnry 

pL-C,jr.-,n or <r.­al: 
Vie bcc ade- o,' ive La 

which t,,s . 

b:ont- tt-2s I 

. ......... 
f-nc2. 5 I-:'ihr.s,',jh the 

, 

A 

Objectively Verifiable 

'easure o- Qo.al -it:
M-easnrjaie reductiois in 
1jrbiditv ary
from endemic diseases which 
are directly 
to [ 
intercention. 

A 

A 

M-"eans ot Verification 
-

achievc' ation '),C statistics
I- the Institute of Census 

Z- tatistics, *linistry of 
Ttr.. and other health 

iizations 

A 

&-i 

A 

-

Toortant Assuimtions 

Ssrained economic .rowchto support national health 
.... es 

Contind G)E mmitmnt 
to supporting its health 
services. 

£ 

-c.zios , ....."-1t 
and effective national 
health system 

ancr2a-od utilization of 
the national health 
services delivery system 
by the general public. 

A 

A 

A 

- Continued support by PAO. 

Absence of unusual n-urol 
disaster. 

A A £ 



ANNEX A
 
Page A-2 ef A-7 pages
 

NarrSurstivearyObjectively Verifiable

Indicators 
 Means of Verification 
 Important Assxmnptions
 

Project Purpose (B-i) 
 a.To control the present en- 1 SNIEI sur'-ei1'ance records, l.Continuing OE priority(Upper level purpose) J'emic of 
-Aaria by 1987. ' case reco(_l rnf public and ' given to anti-,alarial 

Control the incidence b.T naIle incilenc-_- private h atactivities.o r nalaria itals 
malaria maai.J t, .%eut O ~qtc.c: o F L.6an anni,1A parasitec a se /li)6G)in- roostsva l b a e aryi ; : InneLcenters, .4lequate ME tary 

or less by 1989. multi-doJnr assessments, support.
c.To) rclu,_'e p. falciraruina- AID ,aii-ad EOP
laria to a point where it evauLAtiir, , a-K] continuous £ 

reoresont- no more than 10% monitoriri by iorng and 
of tne total yearly case- sniort ter,-- aivisors andloa~d of malaria by 1989. consultants. 

(lower level) A --- A 

'ro improve effctiven(cs.-L; """. pruorovu £Sm a: SN -! Research within Ecuador andthe - [.S"".M- fully andi 'Smml, a-: 1---v-,-o01sls Nu! eerc ihi ado nof insecticide spray stIfted and effectivelyv annul re7 rts. L world-wi-Ie will 4efineojerat ions; institutionalize a; :>r..t: i %1to ,ciaintairi coi- appropriate alternativeeff-ctive surveillance; 
 tinuiivj malaria !surveillancel metholologies to provideintroduce alterwti've £ and control. 
' viable operational methods fo:malaria control activities 2.1ncreased local involvement & [ control of malaria.
 

which minimize the need for 
 an] coop-eration with other

house sprayinj with 

I 
G insti tiltions. 6o e l Major malaria epidemic does 

insecticies; initiate 3.6,00 Volunteer Collaoa- not occur. 
vector control research for tors trained amd in place.

the diseases of 
 4.Inter-Ministerial Malaria
 
leishmaniasis, Chagas 
 Council fictioning. 
Disease and onchocerciasis; 5.Fbur vector control and/or Acontinue Ae.agypti control other auxiliary or substi-
 &
 

programA 
 tute methods for house
spraying tested, and, where £
 
applicable, implemented. 
 £ 

6.Active program in Ae.aegypti,
 
surveillance. 
 &
 

a a * 
 a 
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Narrative Objectively Verifiable 
 L 

..
 

Indicators 

Project Outputs (C-i) Reduction in the house spray-
l.House spraying with ing targets in the 4 x yearly 


residual insetictides and 2 x yearly spray areas and,

targeted and stratified] increase in focal spray areas
.3.id-term 
to provide coverage wnere as follows: jand when needed so thattotal insectCicide spray-
lisece s y 4a 
ir isr - - Area 1985 BOP ' 

A 4 x 48,379 16,000 ' 
2 x 260,491 130,000 

& 
Focal - 25,000 

2. :nctioning, effective andl 1.All blood &slides are ex-

coninuous epidemiological, amined ana reported by S5hm1 J
parasitolcgical, and within 7 days of colletion. 

entomological surveillance 


. -,ol~.to. 
2.AlI slides from malaria 

system. 
 volunteers are examined
£ by SNiF.I and reported to
 

the VC within 10 days. 
S3.Resistance tests on LA 

& A.albimanus and A 
4 

£ A-pynctirnacula adults corn­pleted each year in 4 or 

" 
 more SNEM zones.
4.Minimum of 35 resistance L
 

& tests completed each year 
A 

Ate agis Anphle

species and other candidate A 

& insecticides. L 
S5.Minimum of 3 intensive L 


£ field investigations for £ 
£ parasite resistance to 
£ drugs each year. IL
I 6.Minimum of 6 research 
&studies in progress to 

improve existing and/or Aevaluate new control 
 L

£ & 

methods of vector control. ' 
(continued) 

Means of Verification 
 Important Assumptions
 
l.SNE71 annual report. 
 L l.Continued availability of
2.Annual multi-donor L 
 residual insecticides
 
assessment of operations. effective against the vector.
I 

a L 2and EOP AID L 2.Amplementation capacities

evaluations. 
 & exist for alternative control4.On-going monitoring by methodologies.
long and short-term 3.Household acceptance ofadvisors. 
 insecticide spraying will
 

improve through health
education and comnunitv
 
A 
 involvement. 

Same as above. 1.Availaole trained staff. 

L 2.Mrraria education improved 
in u and private.alic 
sectors. 

3.MOH actively participates.
 

A 

£ 

A 

A 

L
 

L
 

L 

AL 



Narrative Summary 


3.Effective vector control 

program in place in pilot 

areas to replace house 

spraying. 


1.7*fective presumptive, 
prophylactic, and radical 
drug treatment sy-sterns in 
place and res-. niz OV to 

Indcaor
N a e Objectively Verifiable
(cnine)Means 
Iniatr 


S(continued) 


7.Existing zonal laboratory 
capacity increased from 7 to 
10 by EOP. A 

8.Micro computer and data & 

storage and retrieval
 
systems in place with 2 


Ltrained operators by end of 
1987. & 

; 1.Ceraticnal impleiem'ntation 
of at least 2 projects to 

J test feasibility of replace-
ment of house-spraying with 

&&alternative control methods
 
in representative areas by
 

2.Five research projects t:o 
S test various mthods of 

\vvctor control !.,r-.er A 

Ecuadorian eclon-ic-l cj­
ditions comnpii-ted by EX) 

3.Continuing vei_ tor r-.nsus 
svstems installed in each

f LE!qion. 

' 
b 1-'-P. 

in 
Rate 

n:al 31'yi ca-
( R) to 1.0% 

. 
..ts -i, iatai in ciiloro-£ 

A A 

& ,_I:r . , 
- 'of 1-1 days 

Dc,] a p i g I 

C>i 

Men ve_Aof: Vetr[ication 


SaTe as above. 

Sa mrenseSa e as above. 

& 

I 

AIN EX A 
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£ L~m3tn 
L-iotn 

msupin
AsA~pi 

,':iato 

L 

£ 

£ 

A £ 

£ 

I
£ a 

L Suitable- methodology available 
wnich can be adapted to 
Ecuadorean conditions. 

A 

A£ 

Anti-malaria drugs are avail­
able which continue to be 
effective against existing 
oarasites. a 

A a 

A£ 
ar 

I.. _Sr',O 
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Narrative SurrrnaryNartv Sui-a 

5.Malaria education aind 
information program in 
place and serving all 
levels of SNtEI, Mahi 

& Objectively Verifiable 
___________Indicators 

l.Three annual workshops co~n-a 

leted and publicized. 
2.Appropriate information 

£ materials designed (by e' 

A 
& 

A 

I 

MMeans of Verification 

Same as above. 
A 

A 

Im~ratAshpin 
L oortant Assumptions 

Technical and creative skill 
locally,exist for'design and 
production of IF/ materials. 

promoters, educators 
and potential bene-
ficiaries. A 

of second year), printed and 
distributed to all malarious 
areas by end of third year. 

& 

L 3.Appropriate educationalAL presentations initiated in 
L 

A 
A

80 malarious areas.4.Sociological KA-D research A 
a 

instituted in
completed by 

SNEM program;
end of project. 

A 
L a

L 
5.Twelve or more 

LLSplacements (in annual aediaSpanish ad/ L&a 

or local language) for a 
informing and educating thepublic L 

6.Revised, intensified and 
continuing training 
programs for staffs of 
SNE and other relevant 
institutions. 

£ 

l.Three annual craining work-
shops covering all phases of
malaria control completed by 
EOP. 

2.Comporent on social marketing 

' Same as above. £ 1.Necessary Cabinet-level 
support available. 

2.Appropriate candidates can 
be identified and cleared. 

3.Suitable courses on malaria 
(i.e. social, cultural andbehavioral skills necessary control will be availablein the Latin America Region. 

to induce changes in beha­
vior) included in annual & 

& workshops and all SNEI4 train-' 
Sing courses. L

L 
3.U.S. short-term training of L 
operational and entomological' A 
personnel in vector controlas applied to malaria con-

L 
' 

a trol: 5 per year for 20 by
EOP. L 

4.Out of country, observationala 
training of SNEM personnel: 

a 
L
A 

30 by BOP. 
5.Up to two MPH courses 
year for 5 by EDP.a -

per 
a 

a 
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Narrative SummaryNarrativeSummaryIndicators Objectively Veri.iable MMeans of Verification oa AssumptionsAssumptions £ 

(continued) 

6.Initiation of special courses, 
in vector control, for head-
quarters, zone and sector ' 

personnel: 6 courses by 03P. 
7.Training for 5000 volunteer 

collaborators over life of 
project. 

& 

& 

A 

7.Effective program 
planning, management, 
and evaluation. 

& .Yearly Plan off Action pre-
pared and approved. 

2. cis ting Plan of Operations 
& is revised in 1984 and Plan 

Sarre as 3bove. 'GJE priority for -m-laria 
control continues ­

~A 
L& 

L 

plannig,maag 
anAvautin 

'rntthroug 
preta r-l-1 by enOI of 1-984. 

3.Evalua'ti*ons corqnpleted in 
A 986, 1987 and i988.A 
4 .AID annual and inal E02' 

evaluations re~~ 
efnective m oOrEopiorty 

an achioe\-e. incotrolcontnue 
.iting Pannr oA peaton 
isrvse n194andPa 
ofO Aafr 98-A8 

I A 

L 

I 
An 

I 

or£i 

AIDanul 

evlutin 
5.ndcAor 

I 
thog6ahe 

n 
A 

fA 

I&nn _I 

utatA 

e ntIel, 

A
I 

I. 

A
&, &od 

eC ,- A, aner 
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Narrative aObjectively Verifiab1Indicators * a.-&P f V1rification Important Assumptions 
Project Inputs (D-l) L 
Government of Ecuador (ODE)l.Provision of salaries and 

other local currency costs, 

ODEI.GOE bLdgets COE $29.9 million' 
(sucre equivalent) and funds 

GOEl.Annual GOE,/,JOi budget, 
and budget/fund 

GOEAdeguate political and 
executive suport for tne 

J 

for operations. [ delivered to SNEM as re-quired. 
2.Fore exchange suffi- ' 2.Aprovcj Plan of Oierations IS4.Provisioncient to import insecti- Se 

cide (DOT) to meet opera- 3.SNE 4 vacancies reuced to 
ional plans. below 5% bv EDP and key

3.Pill complement of ad- & vacancies (zonal and centralministration and technical, managerial staff) reduced to 
cersonnel and field soray-1 near zero by 1986). 
£r&-t.through in-kind 1

I 4..DH health facilities taking4.iprslides ar, distributing pills. 

availability.
2.Staffing lists. 
3.Fi.eld visitations. 

of support for 

SNE4 in national planning 
documents, 

L 

6
I 

malaria control prograf. 

Adequate funds for 
operations over LOP. 
Aderuate personnel staffing 
for SNE . 

Adequate facilities for S: 
through in-kind suoport of rnE 
health institutions. 

fa.lities available for
iniiii blod amles and 

presunptive treatment as 
well as education activi- A 
ties. 

I 
USAID 

J 

I 
USAID (1000's) 
GRANT IL3A!N 

A 
A 

USAIDUSAIDUSAID 
A 

S 
l.Training 

2.Oerational research 
Al. 

!2. 
900 

535 
l.Trained SNE,4 staff 
2.OR project documentation 

a Availability of adequate 
funds. 

3.Planning, management randevaluation 13. 200 
Ainformation 3.Effective irnagea-mentsystem and 

~improved operations. 

4.Technical assistance :4. 
lAnnual 

1,365 
evaluation. 

4.Consultations occur as 
Ascheduled 

SA 
board. 

. Monitor on­

5.Laboratory supplies 
6.Transport/spraying eqt.
7.Insecticides 
8.Other commodities 
9 .Contingencies/inflation 

TOTALA 

15. 
16. 
7. 
18. 

'19. 

$ 3,000 

160 
1,850 
2,823 

820 

847 

$ 6,500 

5.Lab capacities exist. 
6.NA 
7.PIO/C's - S1,--4 reports
8.Receiving reports. 

9.Same as 8. 

Pan American Health 

-

Organization (PAHO)l.Seven person years of l.Advisors/consultants and 
advisors/consultants and Commodities/training $720,000 
limited commodity support 

and training support.(1-full time plus 
A

1/2 time Regional Advisor), 

_PAHOPA_
Presence of PAHO advisors 
and PAHO documentation, 
both in Ecuador and 
PAHO/Washington. 

PAHO
PmiiO budget projections are 
realized. 
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MINISTERIO DE FINANZAS 

SUBSECRETARA DE CREDITO PUBLICO 

Oficio No. DCRP,-84- 1717 

Quito, a 1 ; 48
1 1". 1981f 

Sefaor Arq.
 

Orlando Llenza
 
DIRECTOR DE LA MISEON AID
 
Ciudad.-


Escimado sueor Director:
 

Tomando en cuenta el recrudecimiento del problema m:liric) en el pals y considerando quo en la actual idad mis do cin­
co raillones de habitantes corren el rie;go do esacontraer enfurmedad, elGobierno Nacional considera al'control de la malaria como uno do los obje 
tivos bDsicos dcrtro del sector de'la salud. 

Para controlar uste maT end enICOcomo factordeturminante para La ejccuci6n de progr.imas do dcsarro 1.]d Ie Jos sect:ores
agricula, pecuarjo, m-,iero e industrial an Ks .reas tropi -a s y subtra­
picales del pals, es noesario Financhar W:, si gui cnt,, actividadus: 

a).- Ascsora tMcnica en malaria a largo plazo, adem~s do varias asesrlas cortas. 

b).- DesarroLi) de investigaciones aplicadas 
para el disefio do mGtodo de vigilancia y control. 

c).- Capacitacikn de recursos humanos en ac­tividades relacionadas con la vigiLancia y control de malaria. 

d).- Compra de equipo, medicamentws e insec­
ticidas para actividades de control, a niel de campo. 

Con esth N;,ntecedentes, ei Mlinistcrio de Fi­nanzas y Crdito PibHiLo, a nombre de. Gob Lrno do la Rep6blica dcl Ecua­
dor, so permite solicit-ar a la Ageneia Internacional para eL Desarrollo ­se considerc la (.onces.i&n de un pr6stamo por un monto do US$6'500.000, elmismo qun Kboerla cone r condiciones ,speciales en cuanto a la forma de pago, t.;si d inter6: , pcrlodu de gracia y quo, adems corltmplara un ­
fondo no rcembol.s.ablu do US$3'000.000. 

?or su parte el Gobierno del Ecuador, de ­acuerdo aK cr.initcu usual en ostos casos asignarla una contrapartida par
un valor aproximido d- LpS$0'000.O00 pa-a financiar los costos do sala­
rios, suminis trca , ins.cticidas y equipos de laboratorio y oficina. 
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MINIST [RIO DE FINANZAS 
SUI3SEC ETAHLA DE CEDITj F'URL)CO 

f c o N . D R - 41 7 7 

Quito, a 6 n 1013" 

Vadosi W tr;a;cendenc ja y al cnce dcil pro­
yucto, nos- comfproM(.LVMOSa sv:ri~r apocvanido con suficieta- recursos -
prLesu1IsLrios, el J y utira nmirchai del ure\'tcLu), asl Como p a ra as'?curir 1:n pruvjio dol icesarin pr In a1W~ MWN neI.~.r lacfmpra --

Wrg plzonsuusWdipennklycome us esulcas de ls in-


Pqr Va avorablIu. vtclnclll(' qu ci. ,;ruDirve.tor ML iiignp' dinpn3av 2stv 'yrvcto prior itarlo( del Gobic2-no del 
Ecujador. me ant 3iip 'an ayraiu'c 

Aten Ltnnte 
IIOS, PA':R A Y Li IURTAD 

Econ. Franc i co Swe tt, 
MINI STRO DE .'T'' U'AS Y CREDrTO PIPT u 
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DRiAIT PROJTECT AU'IORT ?ATION 

Name of Country: Ecuador 

Name of Project: Malaria Control Project 

Number of Project: 518-0049 

Number of Loan: 51.8­

1. Pursuant to Section 104 of the Foreign Assistance Act of 1961, as amended, 
I hereby authorize the Malaria Control Project for Ecuador involving planned 

obligations ot not to exceed Six Million Five Hundred Thousand United States 
Dollars ($6,500,000) in loan funds ("Loan") and Three Million United States 

Dollars ($3,000,000) in grant funds ("Grant") over a five (5) year period from 
the date of authorization, subject to the availability of funds in accordance 
with the A.I.i.i. OYT3/aliotRment process, to help in financing foreign exchange 
and local cuIrrency costs for the project. The planned life of the project is 
five (5) years from tre date of initial obligation. 

2. The project ("Project") consists of assistance to Ecuador to reduce 

morbidity and mortality caused by endemic diseases. The major purpose of the 
project is to control malaria nation-wide to a level where it is no longer a 
public health problem and to develop institutional capacities to maintain that 

level of control. 

3. The Pro-ji2t Agreement, which may be negotiated and executed by the officer 
to whom sucLi authority is delegated in accordance with A.I.D. regulations and 

Delegations oJf Autnorty, shall be subject to the following essential terms 
and covenants and ilPZjor conditions, tcgether with such other terms and 
conditions as A.I.D. may deem appropriate. 

a. Interest 1ate and Terms of Repayment 

The Gox ernmcnt oF Hcuado (GOfJ) shall repay the Loan to A.I.D. in U.S. 
Dollars within twenty-five (25) years from the date of first disbursement 
of the Loan, including a grace period of not to exceed ten (10) years. 
The Government of Ecuador shall pay to A.I.D. in U.S. Dollars interest 
from the date of first disbursement of t-he Loan at the rate of (i) two 
percent (2%) per annum during the first ten (10) years, and (ii) three 
percent (3%) per annumi thereafter, on the outstanding disbursed balance of 
the [Wan and on any due and unpaid interest accrued thereon. 
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b. 
 Source and Origin of Ccqnodities, Nationality of Services (Loan)
 

Commodities financed i-n- A.I.D. under 
 the Loan shall have their andsource o igin in Ecuador countries includedor in in A.I.D. Geographic Code 941,except as A.i.D. may otherwise aqree in writing. 
Except for ocean
shipping, the suppliers of comrmodities or services financed under the Loanshall nave L.uador or countries ifcIudLJe in A.I.D. Geographic Code 941 astheir .lace of nationaity, cp as A.I.D. may otherwise agree inwriting. Ocean shipping financ&e by A.I.D. under the Loan shall befinanced on;ly on flag vessels of Ecuador or countries included in A.I.D.Geographic Co:e 941, e:c* ~ rt: A.T.D. may otherwise aqree in writing. 
c. Sour[ce and Oiaje Comdties, Nationality of Services (Grant)
 
Cornm]ditie{ f-imnie, 
 i A.l...). Un r the (rant shall have their source andorigir in '.cna1] d o.,r it he Uniteo Sttes, except as A.I.D. may otherwise 
agree in ,7--iLing. x,.-::pto " 

for 
he 

c 
G,,,t

p 
,r 
shi p i'-q, the suppliers of commodities-nan, r 'ice- ila have Ecuador or the United 

in wt. 
-h-. 

-. 
., 

ln- i e:cept as A.I.D. may otherwise agreel n I . by A.I.D. under The Grant shall befininc.ed e..v on ve.-:I.au a'Ile United States, except as A.I.D. n~yd. s A.I'. a 

d.Spei CovenantsU 

The GOE snalil covenant that, unless otherwise agrees in writino, it will: 

(1) cause L3NI1, to prepare, in form and substance satisfactory toA.I.D., by Deccenter 1 of eachl project yc,:, beginninq in an195, annualplan detailing safety measures anc.7 procc, toes be empioyd in I -iapplication of all insecticides u-ed in th) proqra,. 

(2) cause SFV to preire, f'.orm ;i! substane sa' i:-o / toA.I.D., b" Ncveirber I cf each p-oJect venr, beginning , -nn program evaluation plan out'inir critei ia and Lenclln? :1: rcomponent to be assessed during thb annual pro.ra, r,ic'. 

(3) make ever, reasonable effort to ensure that eactrained overseas under this Project works in ma.ai:. cn-
-
. 

ra, 
i.-Ecuador for not less than three times the lenqth of in,, , :. ,

training proqram.
 

(4) take appropriate safety measures for the use of inse "de!:financed under this prooram, including the provision of sar .­to insecticitle handlers, training of handlers and supervisory 'CJd,,iel .
the risks associated with insecticides, and instruction in cror.r
procedures for safe handling.
 

http:fininc.ed
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e. Waiver
 

(1)Hand compression spray pumps ("Hudson sprayers") having an

approximate value of $231,000 may be purchased from a single source on a
 
negotiated price basis.
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(DUNTRY CHECKLIST
 

A. GENERAL CRITERIA FOR CDUNTP.Y 
ELIGIBILITY 

1. FAA Sec. 481; FY 1984 It has not been so determined. 
Continuinq Resolution. Has it The (DE has an active narcotics 
been determined or certified program with USG support. 
to the Congress by the 
President that the Goverranent 
of the recipient country has 
failed to take adequate 
measures or steps to prevent 
narcotic and psychotropic 
drugs or other controlled 
substances (as listed in the 
schedules in section 202 of 
the Comprehensive Drug Abuse 
arid Prevention Control Act of 
1971) which are cultivated, 
produced or processed 
illicitly, in whole or in 
part, in such country or 
transix)rted through such coun­
try, from being sold illegally 
within the jurisdiction of 
such co.untry to United States 
Governenrt personniel or their 
dependents, or from entering 
the United States unlawfully? 

2. FAA Sec. ,22(c). If assist- No such case is known. 
ance is to a gcvernment, is 
the government liable as 
debtor or unconditional 
guarantor of any debt to a 
U.S., citizen for goods or 
services furnished or ordered 
where (a) such citizen has 
exhausted available legal 
remedies and (b) the debt is 
not denied or contested by 
such government? 

61 
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3. FAA Sec. 620(e) (1). If as- No. 
sistance is to a goverinment, 
has it (incluJing government 
agencies or subdivisions) 
taken any action which has thi 
effect of nationalizing, ex­
propriating, or otherwise 
seizing own,'rship or control 
of properLy of U.S. citizen3 
or entities beneficially owiCl 
by t1)e without taking steos 
to d]s eharc its ob] ioa":ions 

.oward.. citizens or enti­
ties? 

4. FAsh Sec. 32(c) , 620(a) , Nox 
6(K".,; FY 1982 Aoro­

-n '- t encR. 5L_ L-d 

h. 
.s ,:cip~ent co,!n ty a 

,.,,,ist county? W,'ill as­
sistance be provided to Ango­
la, Carnxdia, Cuba, iaoi, 
Vietnam, Syria, Libya, Iraq, 
or South Yemen? Will assist­
ance be provided to Afhanis­
tan or Moz-UTAiiQu. without a 
waiver? 

5. ISUCA cf 1981 Seus. 724, 727 N/A 
and 730. Ibr specific 
restrictions on assistance to 
Nicaraoua, see Sec. 74 of th( 
ISDCA of 1981. E.br specific 
restrictions on assistance to 
El Salvador, see Secs. 727 ary. 
730 of the ISDCA of 1981. 

6. FAA Sec. 620(j). Has the No. 
country pe-rmitted, or failed 
to take adequate measures to 
prevent, th,.e damage or de­
struction by mob action of 
U.S. property? 

7. FAA Sec. 620(1). Has the Yes. 
country failed to enter into 
an agreement with OPIC? 
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8. FAA Sec. 620(o); Fishermen's 

Protective Act of 1967, as 

amended, Sec. 5. (a)Has the 

country seized, or imposed any
 
penalty or sanction against,
 
any U.S. fishing activities in
 
international waters?
 

(b) If so, has any deduction 

required by the Fishermen's
 
Protective Act been made?
 

9. 	FAA Sec. 620(q); FY 1982 
Appropriation Act Sec. 517. 
(a)Has the government of the
 
recipient country been in de­
fault for more than six months
 
on interest or principal of
 
any 	AID loan to the country?
 

(b) Has the country been in 

default for more than one year
 
on interest or principal on
 

any U.S. loan under a program
 

for which the appropriation
 

bill appropriates funds?
 

10. 	FAA Sec. 620 (s). If contem-
plated assistance is develop-
ment loan or from Economlc 

Support Fund, has the Adminis­
trator taken into account the 
amount of foreign exchange or 
other resources which the
 
country has spent on military
 
equipment? (Reference may be
 
made to the annual "Taking
 
into Consideration" memo: 
"Yes, taken into account by 
the Administrator at time of 
approval of Agency OYB." This
 
approval by the Administrator
 
of the Operational Year Budget
 
can 	be the basis for an af­
firmative answer during the
 
fiscal year unless significant
 
changes in circumstances
 
occur.)
 

Yes, taKen into account by the
 
Administrator at the time of
 
approval of Agency OYB.
 

N/A
 

No.
 

No.
 

Yes, taken into account by the
 
Administrator at the time of
 
approval of Agency OYB.
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11. 	FAA Sec. 620(t). Has the No.
 
country severed diplomatic
 
relations with the United
 
States? If so, have they been
 
resumred and have new bilateral 
assistance aqreem-nts been
 
negotiated and entered into
 
since such resumption?
 

12. FAA Sec. 620(u). What is the Payment status is current.
 
payment status of the coun­
try's U.N. obligaLions? If
 
the country is in arrears,
 
were such arrearages taken
 
into account by the AID
 
Aministrator in determining
 
the cort ixID Oixe-altonal
 

r tO: { ': the LCaking _.'o 
Cons hierat'ion meno. 

13. FAA Sec. 620A; FY 1982 Aro- No.
 
priation ;zct Sec 520. H-as the
 
country aided or abetted, by
 
granting sanctuary from prose­
cution to, any individual or
 
group which has cormitted an
 
act of international terror­
ism? Has the country aided or
 
abetted, by granting sanctuary
 
from prosecution to, any indi­
vidual or group which has com­
mitted a war crime?
 

14. FAA Sec. 666. Does the coun- No. 
try object, on the basis of 
race, religion, national ori­
gin or sex, to the presence of
 
any officer or employee of the
 
U.S. who is present in such
 
country to carry out economic
 
development programs under the
 
FAA?
 

15. FAA Sec. 669, 670. Has the No.
 
country, after August 3, 1977,
 
delivered or received nuclear
 
enrichment or reprocessing
 
equipment, materials, or tech­
nology, without specified
 
arrangements or safeguards?
 



Has 	it transferred a nuclear
 
explosive device to a non­
nuclear weapon state, or if 
such a state, either received 
or detonated a nuclear explo­
sive device, after August 3, 
1977? (FAA Sec. 620E permits a 
special waiver of Sec. 669 for
 
Pakistan.) 

16. 	 ISDCA of 1981 Sec. 720. Was 

the country represented at the
 
Meeting of Ministers of Foreign
 
Affairs and Heads of Delega­
tions nf the Ncjn-Aligned
 
Countries to the 36th General 
Sassion of the U.N. of Sept. 
25 and 28, 1981, and failed to 
disassociate itself from the
 
communique issued? If so, has 

the President taken it into 

account? (Reference may be 

made to the Taking into Con­
sideration memo.) 

17. 	ISDCA of 1931 Sec. 721. See 
special requirements for 
assistance to haiti. 

18. 	 FY 1934 Continuing 
Resolution. Has the recipient 
country been determined by the 
President to have engaged in a 
consistent pattern of 
opposition to the foreign
 
policy of the united States? 

FUNDING SOURCE CRITERIA FOR 
ODUNTRY ELIGIBILITY 

1. 	Develoument Assistance Country 
Criteria
 

a. FAA Sec. 116. Has the De-
partment of State determined 

that this government has en-

gaged in a consistent pattern
 
of gross violations of inter­
nationally recognize( human 
rights? If !o, can il: be de­
monstrated t] .[ contemplated 
assistance w,:.ii directly bene­
fit the needy? 
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Yes. 

Yes. 

Yes, taken into account by the
 
Administrator at the time of approval
 
of Agency OYB.
 

N/A.
 

No such determination has been issued. 

The 	Department of State has not 
determined that E5uador is a violator
 
of human rights.
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2. Dconomic Support rand Country 
Criteria 

a. FAA Sec. 502B. Has it 
been determined that the 

N/A 

country has engaged in a 
consistent pattern of gross 
violations of internationally 
recognized human rights? If 
so, can the country made such 
significant improvements in 
its human rights record that 
furnishing such assistance is 
in the national inLerest? 

b. ISUCA of 9.981, ScC. WA 
725.(b)__ Tf !',F is to b­
tLi.-nished to higentina, has 
the President certified that 
(1) the Govt. of Argentina has 
made sign';ficant progress in 
huin riqhts; and (2) that the 
provision of such assistance 
is in the national interests 
of the U.S.? 

c. ISDCA of 1981, Sec. N/A 
726(b). If ESF assistance is 
to be furnished to Chile, has 
the President certified that 
(1)the Govt. of Chile has 
made significant progress in 
human rights; (b)it is in the 
national interest of the U.S.; 
and (3)the Govt. of Chile is 
not aiding international ter­
rorism and has taken steps to 
bring to justice those in­
dicted in connection with the 
murder of Orlando Letelier? 
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PROJECT CHEQY 

A. GRERAL CRITERIA FOR PROJECT 

1. FY 1982 Appropriation Act Sec. 
523; FAA Sec. 634A; Sec. 
653(b). 

(a) Describe how authorizing 
and appropriations committees 
of Senate and House have been 
or will be notified concerning 
the project; (b) is assistance 
within (Operational Year 
Budget) country or interna­
tional organization allocation 
reported to Congress (or not 
more than $1 million over that 
amount)? 

A Congresional Notification will be 
submitted. 

2. FAA Sec. 611(a) (1). Prior to 
obligation in excess of 
$100,000, will there be (a) 
engineering, financial or 
other plans necessary to carry 
out the assistance and (b) a 
reasonably firm estimate of 
the cost to the U.S. of the 

Yes. 

assistance? 

3. FAA Sec. 611(a) (2). If fur-
ther legislative action is re­
quired within recipient coun­
try, what is basis for reason­
able expectation that such ac­
tion will be completed in time 
to permit orderly accomplish­

ment of purpose of the assist­

ance? 

This is not required for the Project. 

4. FAA Sec. 611(b); FY 1982 
Appropriation Act Sec. 501. 
If for water or water-related 
land resource construction, 
has project met the standards 
and criteria as set forth in 
the Principles and Standards 
for Planning Water and Related 
Land Resources, datei October 

N/A 

25, 1973? 
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5. 	 FAA Sec. 611(e). If project N/A. 
is capital assistance (e.g.,
 
construction), and all U.S.
 
assistance for it will exceed
 
$1 million, has Mission Direc­
tor certified and Regional As­
sistant Administrator taken
 
into consideration the coun­
try's capability effectively
 
to maintain and utilize the
 
project?
 

6. 	F Sec. 209. Is project sus- The Project is a joint
 
ceptible to execution as part bilateral/multilateral effort, which
 
of regional or multilateral will be supported by A.I.D., PAH, and
 
project? If so, why is pro- COE.
 
ject rot so executed? Infor­
mtion and C011C.Lusion whether
 
assistance will encourage re­
gional development programs. 

7. 	FAA Sec. 601(a). Information The Project will impact positively, 
and conclusions whether pro- although indirectly, on (a), (b), and 
ject will encourage efforts of (e). 
the country to: (a) increase 
the flow of international 
trade; (b) foster private ini­
tiative and competition; and 
(c) encourage development and
 
use of cooperatives, and
 
credit unions, and savings and
 
loan associations; (d) dis­
courage monopolistic prac­
tices; (e) improve technical 
efficiency of industry, agri­
culture and commerce; and (f) 
strengthen free labor unions.
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8. FAA Sec. 601(b). Information Through the reduction of the incidence 
and conclusions on how project of malaria, the labor force will be 
will encourage U.S. private made more productive and foreign 
trade and investment abroad investment encouraged, for this and 
and encourage private U.S. health reasons. 
participation in foreign as­
sistance progcais (including 
use of private trade channels 
and the services of U.S. pri­
vate enterprise). 

9. FAA Sec. 612(b), 636(h); 'Y About 75% of the total project costs 
1982 N?2opr.Lation Act Sec. will be provided by the (DE 
507. Describe steps taken to 
assure that, to the maximun 
extent possible, the country 
is contributing local curren­
cies to meet the cost of con­
tractual and other services, 
and foreign currencies owned 
by the U.S. are utilized in 

lieu of dollars. 

10. FAA Sec. 612(d). Does the No. 
U.S. own excess foreign 
currency of the country and, 
if so, what arrangements have 
been made for its release? 

11. FAA Sec. 601(e). Will the Yes. 
project utilize competitive 
selection procedures for the 
awarding of contracts, except 
where applicable procurement 
rules allow otherwise? 

12. FY 1982 Appropriation Act. N/A. 
Sec. 521. if assistance is 
for the production of any com­
modity for export, is the com­
modity likely to be in surplus 
on world markets at the time 
the resulting productive ca­
pacity becomes operative, and 
is such assistance likely to 
cause substantial injury to 
U.S. producers of the same, 
similar or competing conmmodity? 



ANNEX E 
Page E-10 of E-19 

13. FAA 118(c) and (d). Does the Yes. See IEE. 
project comply with the en­
vironmental procedures set 
forth in AID Regulation 16? 
Does the project or program 
take into consideration the 
problem of the destruction of 
tropical forests? 

14. FAA 121(d). If a Sahel proj- N/A 
ect, has a determination been 
made that the host government 
has an adequate system for ac­
counting for and controlling 
receipt and expenditure of 
project f'.nds (dollars or 
iocal curre-ncy generated 
there[rom)? 
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B. FUNDING CRITERIA FO, . 

1. Development Assistance Project 
Criteria 

a. FAA Sec. 102(b) , il, 113, 
231(a). Extent to which acti-

(a)Community education and 
mobilization activities are an 

vity will (a) effective ly in-
volve the poor in development,
by extending access to economy 
at local level, increasing 
labor-intensive production and 

integral part of the Project. 

(b)The Project will strengthen the 
institutional capability of the GDE 
to execute an effective national 

the use of appropriate tech- malaria control program. 
nology, spreading investment 
out from cities to small tovns (c) The Project will assist the MfE 
and rural areas, and insuring 
wide participation of the poor 

in its efforts to improve the 
health status of Ecuadoreans. 

in the benefits of development 
on a sustained basis, using (d) N/A. 
the appropriate U.S. institu­
tions; (b)help develop coope-
ratives, especially by tech-
nical a:ssistance, to assist 

(e)The Project will strengthen the 
(DE capability to work toward 
cooperative control efforts with 

rural and urban poor to help 
themselves toward better life, 

other signatories of the Andean 
Pact (Colombia and Peru). 

and otherwise encourage demo­
cratic private and local go­
vernmenta institutions; (c) 
support the self-help efforts 
of developing countries; (d) 
promote the participation of 
women in the national 
economies of developing 
countries and tie improvement 
of woen's status; and (e) 
utilize: and encourage regional 
cooperation by developing 
countr ie s? 
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b. FAA Sec. 103, 103A, 104, The Project falls under Heald 
105, 106. Does the project account. It fits the criteria for 
fit the criteria for the type this type of funds since it is 
of funds (functional account) designed to reduce incidence of 
being used? malaria in the country and 

therefore it will impact on the
 
health status of the population.
 

c. FAA Sec.. 107. Is emphasis N/A.
 
on use of appropriate technol­
ogy (relatively srkaller, cost­
saving, 1;bor-using technolo­
gies that are generally most
 
appropriate for the sma1l 
farms, small businesses, and 
F-nial.L inc'ies of the poor)? 

6. FAA Sr.:. 110(a). Will the The GOE will provide about 75%of 
recipient contcy provide at the Project total costs. 
least 25% of the cost of the 
program, project, or activity
 
with respect to which the as­
sistance is to be furnished 
(or is the latter cost-sharing 
requirement being waive,3 for a 
"relatively least developed"
 

country)?
 

e. FAA Sec. 110(b). Will grant The Project does not involve the 
capital assistance be disbur- use of grant funds for capital 
sed for project over more than assistance. 
3 years? If so, has justifi­
cation satisfactory to Con­
gress been made, and efforts 
for other financing, ,r is the 
recipient country "relatively 
least developed"? (M.O. 
1232.1 defined a capital proj­
ect as the construc:ion, ex­
pansion, equipping or altera­
tion of a physical facility or 
facilities financed by AID 
dollar assistance of not less 
than $100,000, including re­
lated advisory, managerial and
 
training services, and not un­
dertaken as part of a project
 
of a predominantly technical
 
assistance character.
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f. FAA Sec. 122(b). Does the
activity give reasonable prom-

Yes. 

ise of contributing to the 
development of economic re­
sources, or to the increase of 
productive capacities and self­
sustaining economic growtn? 

g. FAA Sec. 281(0). Describe 
extent to which program recog-
nizes the particular needs, 
desires, and capacities of the 
people of the country; uti-
lizes taie country's intelec-
tual resources to encourage 
institutional. development; and 
supports civil education and 
training in skills required
for eftective participation in 
governmevnral processes essen-
tial to self-governmuent, 

In the PP, malaria has been 
identified as a disease which 
impacts negatively on the social 
and economic development of 
individuals. Some 7.5 percent of 
tie labor force in Ecuador's 
malarious areas -- nearly two 
thirds of the country -- will 
suffer from malaria in 1984. 

The Project will support human 
resources development through 
adequate training at every 
organizational level of SNEM; and 
will strengthen SNEM management 
systems and technical capacity. 

2. Development Assistance 
Criteria (Loans Only) 

Project 

a. FAA Sec,. 122(b). Informa-
tion and conclusion on capaci­
ty of tne country to repay the 
loan, at a reasonable rate of 

N/A. 

interest. 

b. FAA Sec. 620(d). If as-
sistance is for any productive 
enterprise which will compete 
with U.S. enterprises, is 
there an agreeient by the re­
cipient country to prevent ex­
port to the U.S. of more than 
20% of the enterprise's annual 
production during the life of 

N/A. 

the loan? 

c. ISC'A of 1981, Sec. 724(c) 
and (d). If for Nicaragua,
does the loan agreement re­
quire that the funds be used 
to the maximum extent possible 
for the private sector? Does 
the project provide for moni­
toring under FM Sec. 624(g)? 

N/A 
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3. Economic Support Fund 
Project Criteria 

a. FAA Sec. 531(a). Will this 

assistance promote economic or 
political stability? To the 
extent possible, does it re­

flect the policy directions of 
FAA Section 102? 

N/A 

b. FAA Sec. 531(c). Will as-

sistance under this chapter be 
used tor military, or para­
military activities? 

N/A 

c. FAA Sec. 534. Will ESF 
funds be used to finance the 
cc,)ntruct-ion o[ the o:ljeation 
o- .­)intLeflJi-e.t, or Lhn sup­
plyinA of fuel for, a nuclear 
facility? I[ so, has the 

President certified that such 
use of funds is indispensable 
to nonproliferation objec­
tives? 

N/A 

d. FAA Sec. 609. If commodi-
ties are to be granted so that 
sale proceeds will accrue to 
the recipient country, have 

Special Account (counterpart) 
arrangements been made? 

N/A 



ANNEX E 
Page E-15 of E-19
 

STANDARD ITEM4 LIST
 

A. Procurement 

1. FAA Sec. 602. Are there arran- Yes. 
gements to permit U.S. small 
business to participate equi­
tably in the furnishing of 
commodities and services fi­
nanced? 

2. FAA Sec. 604(a). Will all Yes. 
procurement be from the U.S. 
except as otherwise determined 
by the President or under de­
legation from him? 

3. FAA Sec. 604(d). If the co- N/A. 
operating country discrimi­
nates against marine insurance 
companies authorized to do 
business in the U.S., will 
commodities be insured in the 
United S.tates against marine 
risk with such a company? 

4. FAA Sec. 604(e); ISDCA of 1980 
Sec. 705(a). If off-shore 

N/A. 

procurement of agricultural 
commodity or product is to he 
financed, is there provision 
against such procurement when 
the domestic price of such 
commodity is less than parity? 
(Exception where commodity fi­
nanced coul, not resonably be 
procured in U.S.) 

5. FAA Sec. 604(g). Will con- N/A. 
struction or engineering serv­
ices be procured from firms of 
countries otherwise elegible 
under Code 941, but which have 
attained a competitive capa­
bility in international mar­
kets in one of these areas? 

11ki
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6. 	FAA Sec. 603. Is the shipping 
excluded from compliance with 
requirement in section 901(b) 
of the Merchant Marine Act of 
1936, as amended, that at 
least 50 per cent of the gross 
tonnage of commodities (com­
puted separately for dry bulk 
carriers, dry cargo liners, 
and tankers) financed shall be 
transported on privately owned 
U.S. flag commercial vessels 
to the extent that such 
vessels are available at fair
 
and 	 reasonable rates.? 

7. 	FAA Sec. 621. If technical 

assistanc- is tirar-&, will 
such a.b;sistan he furrished 
by privato enterprise on a 
contract nasics to the fullest 
extent practicable? If the fa­
cilities of other Federal 
agencies will be utilized, are 
they particularly suitable, 
not competitive with private 
enterprise, and made available 
without undue interference 
with domestic programs? 

8. 	International Air Transport. 

Fair Competitive Practices
 
Act, 1974. If air transporta­
tion of persons or property is
 
financed on grant basis, will
 
U.S. carriers be used to the
 
extent such service is avail­
able?
 

9. 	FY 1982 Appropriation Act Sec. 

504. If the U.S. Government
 
is a party to a contract for
 
procurement, does the contract 
contain a provision authoriz­
ing termination of such con­
tract for the convenience of
 
the United States? 

Yes.
 

Yes. 

Yes.
 

Yes.
 

Yes.
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B. 	Construction
 

1. 	FAA Sec. 601(d). If capital N/A.
 
(e.g., construction) project,
 
will U.S. engineering and pro­
fessional services to be used?
 

2. 	FAA Sec. 611(c). If contracts N/A.
 
for construction are to be fi­
nanced, will they be let on a
 
competitive basis to maximum
 
extent practicable?
 

3. 	FAA Sec. 620(k). If for cons- N/A.
 
truction of productive enter­
prise, will aggregate value of
 
assistance to be furnished by
 
the U.S. not exceed $100 mil­
lion (except for productive
 
enterprises in Egypt that were
 
described in the CP)? 

C. 	Other Restrictions
 

1. 	FAA Sec. 122(b). If develop- Yes.
 
ment loan, is interest rate at
 
least 2% per annum during
 
grace period and at least 3%
 
per annum thereafter?
 

2. 	FAA Sec. 301(d). If fund is N/A.
 
established solely by U.S.
 
contributions and administered
 
by an intenational organiza­
tion, does Comptroller General
 
have audit rights?
 

3. 	FAA Sec. 620(n) . Do arrange- Yes. 
ments exist to insure that
 
United States foreign aid is
 
not 	used in a manner which,
 
contrary to the best interests
 

of the United States, promotes
 
or assists tne foreign aid
 
projects or activities of the
 
Communist-bloc countries?
 

4. 	Will arrangements preclude use
 
of financing:
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a. FAA Sec. 104(f); FY 1982 
Appropriation Act. Sec. 525: 
(1)To pay for performance of 
abortions as a method of fatai-
ly planning or to motivate or 
coerce persons to practice
abortions; (2)to pay for per-
formance of involuntary steri­
lization as method of family
planning, or to coerce or pro-
vide financial incentive to 
any person to undergo sterili­
zation; (3)to pay for any
biomedical research which re­
lates, in whole or part, to 
methods or the performance of 
abortions or involuntary ste­
rilizations as a means of 
family planning; (4) to lobby
for abortion? 

(1)Yes. 

(2)Yes. 

(3)Yes. 

(4)Yes. 

b. FAA Sec. 620(g). To corn-
pensate owners for expropri­
ated nationalized property? 

N/A. 

c. FAA Sec. 660. To provide
training or advice or provide 
any financial support for 
police, prisons, or other law 
enforcement forces, except for 
narcotics programs? 

Yes. 

d. FAA Sec. 662. 
activities? 

For CIA Yes. 

e. FAA Sec. 636(i). For pur-
chase, sale, long-term lease, 
exchange or guaranty of the 
sale of motor vehicles manu­
factured outside U.S., unless 
a waiver is obtained? 

Yes. 

f. FY 1982 Appropriation Act, 
Sec. 503. 'Topay pensions,
annuities, retirement pay, or 
adjusted service compensation 
for military personnel? 

Yes. 



g. FY 1982 Appropriation Act, 

Sec. 505. To pay U.N. assess­
ments arrearages or dues?
 

h. FY 1982 Appropriation Act, 
Sec. 506. To carry out provi­
sions of FAA section 209(d)
 
(Transfer of FAA funds to mul­
tilateral orqanizations for
 
lending)?
 

i. 1-Y 1982 Appropriation Act, 

Sec. 510. To finance the ex­
port of nuclear equipment,

fuel, or technology or to 
train foreign nationals in
 
nuclear fields? 

j. FY1982 Appropriation Act, 

Sec. 511. Will assistance be

pr-o-v-dea for the purpose of 
aiding the efforts of the go­
vernment of such country to
 
repress the leqitimate rights

of the population of such coun­
try contrary to the Universal
 
Declaration ot Human Fights.? 

k. FY 1982Appropriation Act, 
Sec. 515. To be used for pub­
licity or propaganda purposes
within U.S. not authorized by

Congress?
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Yes.
 

Yes.
 

Yes.
 

Yes.
 

Yes.
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CERTIFICATION PURSUANT TO 611(e) OF THE 

FOREIGN,ASSISTANCE ACT OF 1961, AS AMENDED
 

I, Orlando Llenza, the principal officer of the Agency for International 
Development in Ecuador, having taken into account, among other factors, the 
maintenance and utilization of projects in Ecuador previously financed or 
assisted by the United States, do hereby certify that, in my judgement, 
Ecuador has both the financial capability and human resources capability to 
effectively maintain and utilize the Project: MALARIA ONTROL. 

O'" Orlando !
 

Date: Novertbe 16, 1984
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SUPPLEMTARY TEiiNICAL INFORMATION 

1. Plasmodium falciparum: 

Plasmodium falciparum is the fost malignant of the four species of human 
malaria. The virulence of P. falciparum depends upon the rapidity with which 
the parasites can reproduce in the human red blood cells, perhaps by a factor
 
of 10 every 48 hours. Individuals who have had limited prior P. falciparum
 
infections (e.g., young children, immigrants or visitors from areas without 
falciparum malaria transmission) can sustain overwhelming infections of their
 
red cells within 7-10 days of their initial symptoms.
 

Epidemiologically, P. falciparum transmission in Latin American coastal
 
areas has been highly variable from year to year. Generally, however, P. vi­
vax constitutes the majority of the transmission, P. vivax produces consider­
able illness but rarely results in death. To compound the problem, P. falci­
2 is the only species of malaria which has developed resistance to the 
principal antimalarial drugs: chloroquine, aniodiaquine, and quinine. Conse­
quently, effective drug therapy of P. falciparum infections in Latin America
 
South of the Panama Canal, wherE chloroquine resistance occurs, requires in­
formation on the drug susceptibility of local strains. 

Abrupt increases in the in:idence of P. falciparum infections pose a 
critical problem for public health programs. In addition to rapid and effec­
tive vector control to inhibit transmission, effective antimalaria drug ther­
apy must be made available to all exposed populations to decrease malaria-re­
lated fatalities. 

Resistance of P. falciparum to chloroquine has been recognized in South 
America since 1959. Fumors of chlorooauine resistance in Ecuador were frequent 
during the early 1970's, yet ?. falcipaum infections were not very prevalent 
during that period and the thceat of resistance was not a major operational 
issue. Beginning in 1976, a limited number of tests for chloroquine resist­
ance were conducted in provinces bordering on Colombia, which has extensive 
drug resistance. Teting has conformed to World Health Organization (and 
PAIl) recommended proceduresp empasizing the use of in vitro tests. The in 
vitro methods require technical expertise and basic laboratory facilities in­
cluding electricity, microscopy, and incubators. As noted by SNEM and PALF 
staff, these technical requirements have greatly limited the development of 
representative chloroquine testing data. A review of the basic in vitro test­
ing available showed that it has been conducted very adequately. 

Data collected to date (Table G-l) demonstrate 30 in vitro resistant 
P. falciparum isolates in the Province of Esmeraldas during the period 
1976-1983. Very little in viro testing has been conducted, according to SNE1 
staff, due to greater reli nce on in vitro methods and the difficulty of con­

ducting the reconmmended 28 day in vivo follow up. 



TABLE G-1 

Response of P. falciparum to Chloroquine 

AREA Date of 
test 

In 
Susceptible 

No. of Inhibition 
cases Total ( Mol.) 

Test Method 
Vitro 

Resistant 
No. of Inhibition 
cases Total ( Mol.) 

In 
Susceptible 
No. of cases 

Vivo 
Resistant 

No. of Grade 
cases 

PROVINCE OF NAPO 1976 -0 
0 
2 II 

1977 5 *1 2.5 -

PROVINCE OF
E&MERALDAS 1977 1 *1 2.5 -

1979 2 

2 
7 

0.75 

1.0 
1.25 

3 

1 
-

2.0 

3.0 
_ 

23 
-

8 
_ 

I 

-

1980 3 
6 
1 

0-5 
0.i$ 
1.0 

2 
2 
4 

1.5 
2.0 

3.0 

-
-
-

-

-

_ 

1981 3 1.0 2 
1 

1.5 
2.0 

-_ 
_ -

1 83 3 
3 

0.75 
1.0 

1 
2 
1 

1.5 
2.0 
3.0 

-
-

_ 
- o 

C_ 

AnC1)
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There are no data on chiorocuine response of P. falciparum from other 
areas of Ecuador, yet it can he inferred with so:ae confidence that resistance 
occurs to some degree in all areas of th-ie country with P. falciparumn trans­
mission. In Guayaquil, many patients have been seen who had either a failure 
of clinical resp:<onse (they reiW.uaea ill) or persistent or recurrent parasite­
mia following chlorocjuine therapy. Additionally, in ThAmbes Province, Peru, on 
the Ecuador frontier, chloroquine-resistant P. faiciparum infections have been 
documented, some in persons reportedly infected in Ecuador. In general, there 
is an assumption, as yet undocumented, that chlorocquine resistance affects all 
malarious areas of D'uador. There ace no data on the prevalence of resist­
ance, the intensity o, resistance (an estimate of whether resistant infections 
retain any response to therapy) , of the efficacy of alternative antimalarial 
drugs, principally anmodiaquine and Fansidar. 

The general uncertainty concerning the efficacy of chloroquine for P. 
falciparum infections and the limited provision by SNEM and other health serv­
ices of malaria therapy (it is probable that fewer than 10% of symtomatic in­
fections are t.... ated ty ME pr:oGrams) have, resul.ted in great variation in 
malaria therapy practices. 

SNFN1 reconrendutions for 'presum:Dtive therapy are for a single dose 
of chloroquine (appro.ximLately a-. per kilo of body weight) plus alo Oase 
single dose of 45 x0g. of primqine. In some arcas, speciall, those with 
presumed chlo(c>iulne resistance, ,c/uin (G:.m.&/uine) is used instead of 
chloroquine. related to chlorc-.uine) is 
recommended by SNENM,based upon o1tervations from other countries with 
chloroquine resistance Chat amffkyiacu'ine s-. solrewnat more effective for 
therapy. Primaquine is advocateC Ls a drug ,,which will kill P. falciparum 
gametocytes in order to. limit transmissicn. Several problems have occurred 
with this "presmnptive" regimen 'e principal problem has been the lack of 
antimalarial dr3, wlhich underfr in;.s the PCD system since ill persons will 
rapidly seek alte.,native therapy sources (to the extent available). Due to 
the great l.imitations in laboratory services, tihe lag time between slide 
submission and return of microscopic examination results has in some areas 
exceeded several weeks. Further-more, due to the volume of malaria cases, 
medicators have not been able to return to deliver "radical" cures. Conse­
quently, "preCptve therapy hl.as in practice been the only therapy for a 
sizeable propor-cion of. persons using SNE4 facilities. 

SIEM policy for "radical cure" (as opposed to practice in most cases) 
requires that P. vivax infections receive a full 3-day course of chloroquine 
(25ng/kg base) and 14 days of primaquine (15 mg base/day). P. falciparum 
infections are to be treated with three tablets of Fansidar (a combinati.on of 
pyrimethamine and sulfadoxine) and three days of primaquine for adults. In 
practice, an undetermined but very small percentage of patients actually
receives radical cure. Both Fansidar and primaquine are in very short supply 
to SNFM4. 

On the local coniimercia]i market, antirmlarial drugs are extremely 
plentiful. No import data ;re available, yet it is reported that Fansidar can 
be obtained in most areas cr Ecuador and is used extensively for 

http:combinati.on


ANNEX G
 
Page G-4 of G-27 pages
 

auto-presumptive therapy. Consequently, a situation has potentially developed

in which A substantial proportion of symptomatic malaria infections, both

P.vivax (which remains exquisitely sensitive to chloroquine) and P. falciparum
 
are being treated with the antimalaria drug which would ideally be reserved
 
for chloroquine-resistant P. falciparum infections, and which has little or no
 
effect on P. vivax infections.
 

2. Malaria Surveillance System 

Malaria case detection in Scuador has conformed to the standard 
surveillance Fethods utilized in other malaria programs in the Americas. 

.sc detection metjiods derive from the strategies of malaria eradication, and
 
may be of limited efficiency when malaria programs have either restricted 
resources or program objectives other than eradication.
 

Passive case detection (PC), tirough the network of voluntary collabora­
.rs V) is tLhr principal malaria surveillance activity. More than 6,000 VC

i, been established in Ecuador. A ratient who feels that he has 
J1mE.'aria must se- out the VC in his colinmunity; a blood smear is taken along
w'.h identifyinc data, and a "Qresuiptive" dose of antimalarial drug is given
to the patient. The effectiveness of this system as a surveillance method 
depends entirely on the utilization of VC oosts by patients with malaria, as
oppos,-d to seeking therapy from other sources, such as local shops, healers,
or private physicians. In addition, since VC's are not paid by SNIM, there 
moy be considerable variation in the community utilization of their VC,

depending on various social and human interaction factors, which SNI4
 
officials cannot control directly.
 

Voluntary collaborators are nominated by their communities, and are 
generally literate young adults--often women from respected families. SNl
trains each VC in methods for taking blood smears, calculation of doses cf 
presumptive drug therapy, and proper collection of identifyinc data for each 
patient. It is the responsibility of a SNEM medicator or field superv-sor 

medicators and deposited at a 


provide equipment to the VC, and to collect the blood suears and a 
.. 

!c.i'. 
information on a periodic basis. 

Blood slides taken by VC's are collected by SNEM1 aux. iari-: L 
SNEM laboratory, of which there arte copo.xiz..

ly 35 in the country. There is a well-established set of ior;-s used for J ­
collection and analysis. Voluntary collaborators record the name, age, soy,
and place of residence for each patient, in addition to the therap.
administered. The laboratories receive the slides and forms, on w L­
microscopic examination results are recorded. 
A copy of the lab,:,,,.
results is forwarded to the Central Epidemiology Department for tab"-tion arnu
analysis. 
Slides are, in theory, read at a provincial lab and thf r.:s,':.
bloodsmears with malaria parasites are returned by the medicator to

community for "radical cure" therapy of the patients. Delays of -:yect-r 
seven days in the return of slide interpretation precludes prorn,t d.
therapy, and therefore accomplishment of the second objective of the JCir 
system: effective, prompt therapy of patients to limit illness and 
transmission. 
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Active Case Detection (ACD) is an auxiliary malaria case detection
method, inwhich SNIP4 personnel search for fever cases or suspected malaria
 
infections inthe community. Blood slides are taken from suspect cases and
"presumptive" therapy is given. In theory, AQD should complement PD .surveillance particularly in identifying malaria ihfections which do not
 

..present at VC posts... Additionally,-ACD can -identify infections when the .

prevalence isvery low, and th e efficiency of PCD isquite marginal. Of
 
greatest importance, however, is the considerable manpower required by SNEM to
 
conduct ACD, and, inconsequence, [its low cost-effectiveness.
 

Additional surveillance data cpme'erom reports of malaria cases detected
 
by both public and private sector health services (hospitals, health centers,

and dispensaries). There isconsiderable variation inthe extent to which
 
health services report to SNEM; with the general lack of laboratory services,
 
some hospitals depend upon SNH for slide diagnosis, whereas others rely

completely on clinical diagnosis of malaria.
 

During the period 1982-84, the surveillance of malaria cases inEcuador

has been taxed beyond its capacities. It is probable that the VC network
 
functioned adequately during the 1970's when malaria transmission was at low
 
levels. With the resurgence of transmission, however, several glaring

problems have been noted by SNfM staff:
 

a. Supervisory staff, required for adequate PCD surveillance, have
been insufficient, leading to inadequate collection, supervision and valida­
tion of PCD data. Furthermore, as major shifts inpopulation have occurred,

particularly to less accessible areas of Esmeraldas and Napo Provinces, it is

clear that PCD surveillance has not been able to keep abreast of population

expansion.
 

While some ACD has continued, particularly in the Oriente, there
 
has been'a purposeful reduction in such surveillance. This has been neces­
sitated by the great resurgence of transmission, which has overtaxed the
 
surveillance system. Reduction of ACD is a 
logical action when manpower is
 
limited.
 

b. Laboratory services are even more heavily over-taxed. Functional 
labs generally appear to be struggling to contend with patients appearing at
SN-M and health service posts; great backlogs of referred blood slides have 
accumulated due to insufficient facilities. Inthe areas of highest
transmission, Esmeraldas and Napo, the vast majority of probable malaria 
infections are being treated without blood slides being taken, since health 
providers know that timely laboratory diagnosis is impossible. This creates
 
many potential problems. Surveillance deteriorates and more importantly, data 
are not comparable from year to year or between geographical areas.. In 
addition, with the problem of drug resistance, presumptive therapy ofinfections without microscopic 'confirmationcreates the possibility of
 
inadequate therapy of P. falciparum infections (see Annex G for a map showing
 
the location of SNEM laboratories).
 

c. The standard prcedure of cross-c 
icking of laboratory profi­

cency, in which central laboratories check all parasite-positive and 10% Gf 

\
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negative slides read by peripheral laboratories, no longer functions in

Ecuador. Consequently, the accuracy of the limited microscopic operations
 
cannot be ascertained. 

The malaria surveillance data during 1982-83 have been summarized 
well by Dr. Francisco Vasquez Balda and lis staff in the Department of wpide­
mioloqy (ref. "Informe Anual del Departamento 6e hbidemiologia, 1983"). Some
of7 the data are classified according -- they pertain to areas of "at­o whether 

tack" or "consolidation"1 /. During this period the number of blood slides
examined nationally has avera2-d a out 7-8? of the population at risk. Asnoted previously, the lack of uniformity in P D surveillance has been an in­cre',-sng problem, -nj consequently this percentage of blood smears 
 represents
a fairly high coverage in those areas) accessible to functioning laboratories.
In excess of 75--80% of all ros tive blco:d sirears are derived from PI).
1S82-84 record of surveillance (Tables G-, 

The 
C-3, and G-4), show a marked :n­

crease in all paraireters, ar9I most imprersively in the reported falciparumP.T"cotions. Then- is no !ou')t that )tcu',.c: is currently exeriencing a major 
r,- jc, nL of. :.rlar ia, and irnluo. ofm io:t ly, P. falciparum infections.

1.2> ri-surgence uc'(ur-.n, 01. Iliw ; -iOuS ajreas;is 1- data s.icjest Ct
rncrthlern coastal are s and r,L-o have the rst intense problem..s, vet with thedeficits in case detection, g orapcJ varia:i.)ns in malaria tra-mTs'ssion

intensity have not been clearly identified. Su,.h determinations may be ,.tade

by parasitological and serolagical surveys.
 

In addition, the iuse of m.larimgtric surveys Ln specific areaw may be used to determine the effectiveness of SN''s contoi inte-,-e itic.,s 

Training or refresher training in the basic tasks for n,.lariasurveillance aiyd in newer methods of control has been deficient !.n rec',it 
years. Field staff, particularly at the super-isory level, need continuel
upgrading of their technical knowledge and aministrative 1 CcLk±be
maximally effective. Great priority will 'e i.ven tc c--31-, :nc

malaria staff at all levels in the AID-supported project--Lou> C.idazli:
formal training and intensive, in-country field experience. 

3. Operational ResearchTopics 

In the Ecuador malaria control program, it is clear tha nel " 
must be undertaken, building on past experiences but not b " -. : 

3 

those experiences. It is possible to list many operation L re," s
which could be pursued productively. The following are, hc.w< -r ,
priority issues which need to be addressed. The list is nei 
 r
 
nor exhaustive.
 

i/ These are operational classifications based upon eradication ,;tr :.r 
and are of no relevance to current issues, particularly consideri: - LK .­
increase in transmission and limited insecticide spraying. 



Table G-2
 

ECUADOR
 

MALARIA SURVEILLANCE RESULTS
 

1982 - 1984
 

Year 1982 1983 1984 

So '-ce ACD! PD INV.1 TOTAL ACD PCD INV. TOTAL ACD PCD INT 

Blood Si93,494 

Positives 

Plasmodium 
falciparur, 

(% T'AvwL) 

952 

250 

(26) 

229,931 

12,577 

2,550 

(20) 

61,367 

1,1-04 

326 

(30) 

384r792 

14,6 

3,126 

(21) 

82,496 

2,62 

1,007 

(38) 

3171,767 

44,800 

13,199 

(29) 

52, 8. 

4,182 

2,309 

(55) 

453,067 

51,606 

16,515 

(32) 

24,327 

1,221 

923 

(76) 

22 ,91, 

46,718 

9,489 

(20) 

15, 

1,0a87 

476 

(44) 

-

10,883 

(22) 

1 ACD - Active Case Detection 

PCD - Passive Case Detection 
INV - Special Investigations 

1984: Through July 

0 

C 

i, 
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a. Malaria-related research
 

(1) Socio-cultural studies of malaria
 

• Knowledge, attitudes, practices (KAP) related to malaria, 
stratified by geographic, cultural, racial variables.
 

Survey of KAP amaong health ,, .ers related to malaria and
 
therapy.
 

* Quantification of migration among areas of differing malaria
 
transmission levels.
 

• Identification of factors which influence the effectiveness
 
of volinteer collaborators h) particular cuItural or racial settings.
 

(2) 2'enic ...- d. urve1-mce 

* Determination of efficacy of malaria case surveillance using
 
case definitions not including microscopic examination 
of blood smears. 

* Stratification: definition of epidemiologic variables which
 
will produce a useful p 
 ior itization ofi malarious areas according to malaria
 
endemicity and control ;, t(nt:-jal.
 

* Comrnuter-Lased data manageimm'nt to enable rapid ind procise

analysis of epidemioloqic dlata.
 

( I) , ., , . . 

* Mapping of Hcuador for in-vivo response to chloroquine
 
administered at 25 mg/kg of body weight.
 

* Evaluation of alternative- drugs, imo:iiaqtline :tnd Fan.71hL., f,­
a limited basis in areas of documuented chloro-uine resistance. 

* Evaluation of the current use patterns of antidmruri",,ru­
in representative commnunities of Ecuador. 

* Collaborative trials and data sharing with malar; control 
programs in Peru and Colombia to define regional. drug resista- s i,.." 

• Survey of Black cominunit Ls [or chloroquine prurittus. 

(4)Development of profile of urban malaria in Ecuador
 

Define KAP; identify iimigration patterns into idit, , 
Guayaqu i 1. 

* 
Assess current urban vector control activities as to
 
effectiveness.
 

I 
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(5) Field trials of new insecticides, including larvicides
 

STesting new insecticides in pilot situations to determine
 
residual and operational characteristics.
 

* Use of new larvicides.
 

(6) Alternative methods of malaria and vector-borne disease control 

• Exploratory use of biological control methodology. 

* Increasing use of source reduction and water management
 
techniques.
 

Promotion of individual physical barrier methods such as bed 
nets. 

b. Research related to other vector-borne diseases
 

(1) Leishmaniasis 

* Establishment of field studies to determine the incidence andgeographical distribution of Leishmania in Ecuador, the vector species andlife cycles, breeding sites, biting habits, density and infection rates.
 

* Establishment of a study to determine the effect of SNIM's

intradomiciliary insecticide spray program (for malaria control purposes) on
 
incidence of leishmaniasis.
 

(2) Chagas' Disease 

* Continuation of the present SNEM study to determine the
 
incidence of vector infection by T. cruzi.
 

• Continuation of the serological survey of the population in
contact with the vector to determine the morbidity of Chagas'. 

• Establishment of a study to determine the effect on Chagas'
vector of insecticide spraying of SNE4 malaria control program. 

(3) Onchocerciasis 

* Establishment of a study to determine the geographicaldistribution, abundance, habitat, breeding sites and taxonomy of the black fly
species on the major onchocercal focus (Rio Santiago Basin) in the Province of
 
Esmeraldas.
 

Investigation to determine the biting densities and

transmission potential of all black fly species.
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SNEM
 

Ecuador 
 Dpto. EPIDEM IOLOGIA
 

INCIDENCIA MALARICA" PRIMER SEMESTRE 

ANOS 1982 -83-84 

... .... ANO 1982 

0.00 C 

19134
 

II 
1984 

.00 CO 

r.000­

.00 0.­

j 0.. -- - ­...5 .O C O 
4 .000 

/
 
r /
 

4 .000. /
o/
 
Ij* / 

//
 

/
 
/
 

/ a 

/ ­

1.000 / a " 

Or. F.V. B/G. de C. * /.\ 
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TABLE G-8 

ECUADOR 

PROGRAMA DE MALARIA 

DISTRIBUCION DE LAS BRIGADAS DE ROCIAMIENTIO SEGUN SUS MEDIOS DE MOVILIZACION 

ZONA ROCIAMIENTOS CON: TRANSPORTE MOTORIZADO A PIE MONTADA 
DDT FOSFORADOS Terrestre Fluvial 

I. Santo Domingo 7 - 4 1 - 2 

II. Puyo 10 - 4 4 1 1 

III. Guayas 26 - 16 4 6 -

IV. Loja 2 - - - - 2 

V. Los Rios 12 - 6 6 - -

VI. Manabi 11 8 8 1 4 6 

VII. Esmeraldas - 36 1 17 2 16 

TOTAL 68 44 39 33 13 27 



Table '-O 
SMEDICI) N.C A :y ,:RLA;IC N7 A L-.AIAFI.. 

, I.'Th~ t CC ImN- DE. MEDIOY DE TF.N,IYM TE...FT I." < ,..- t: " /CTA "*.:"P:-: jp N',SFH",I('I, ,.JU i.1O 19R4 ) 

I CAli N cOE '. A.O CA 
-

.T P -
7------77 

UP 
79 

(W.,DFL 
O S] 

AN 
52 

TDE, TO -L J:EP. 
I 64 67 

( .ODELO / 
68 72 76 

ARO 
82 

TOTAL 

OF ICi N\ 
A1 

7ONA* i 

CE. 

1 

1 

1 1 1 

4 

2 

4 

3 

IiI 
2 

2 3 

8 1 2 2 1 

1 

6 

v 6 

3 

6 

2 

1 

2 

%,T 

vii1 

TOTA': 

S4 

16 4 

2 

3 

2 

3 4 

63 

33 

1 

2 

1i 

5 8 

1 

1 

2 

20 

4f
 
co 

(b0 

0 



NF4VIC!'NACIONAI,E!,RADTCACI0N! lU DE 1A MALARIA 

DiSTR -ir UC ION DE OTPCIS LE:DIOS D117TRANSPORTE 

ZONAS MOTOC C ITAC -

(1 2 5cc) 

OTOR 

(25; 

(FB) 

(40) 

(HP) 

(50) 

buTES ALU.INIO 

( 16 pies) 

CANOAS MULARES 

* - _ 

- -
1 
1 6 

Iii 17 

3 

4 

4 

! 

5 

4 

7 

-

9 

8 

IV 5 - 19 

V 12 2 3 10 

VI 11 1 - - 50 

VII 

TOTAL 

5 

32 

i 

ii ! 

1 2 

14 

4 

11 

49 

161 

CONDICi ONES: 

Uotocicle ta 
lio tore (FB) 

Bctcs de Alumijnio 

Ca osc 

MuIa res 

BUENAS 

-

-

-

-

REGULeiRES 

42 

i0 

98 

RALA S 

20 

8 

14 

-

63 

TOTA L 

62 

18 

14 

11 
161 -.j 

0 

i 

-I. 

OroLn 



~DI"PENDENCIA 

Lab. Central 


ti4 

ZONA 

XONA 11 

ZONA I13 

0, 

dN V2 


ZONNi V 


I I' 

ZONA V1I 

It 

II.1S 

Resurnen 

4 

41 


1"II:7 uJJ*DU. 'tabDISTRIBUCION 1e (7,10____ IDN1A)OU1ADE L.OS LA13ORA'rbi~tos DP.~EM 
.1ER~SONAL DE ItMICROSCOPISL.ASiA NIVEL CENTRAL Y ZONAI;, J111,1 1984 ).Page 0-18 of G-27 

- - - *p ages 
PEIRSUNAI, LOCALT DAD UnIICAC IO N? All 

1 Jefe
 

1 Quiinico ('IIU1Ya(i 1,ii.cif)Wi; (XenLira Its SE
 
M-crsIoi 
 I'2 Auxiftiarcs 

I i"iCroUSCOpiSt .QUitO I1C.titt.,Lc) Nac 
 i Ina 2icI10 
SS ~Dii ifj~o .ui t r Zo a L SNEM : 

I Iah.;t,L o SN:IDi 
/ 

2 i Ic r1),;(oi;p . iyj,;~1:\riZnaII'E 

3 Va,, Ag r io Sl-*iiLN!;i - 31 

Microscopi' ~aVZaqt. (ii ii Jc [Zattura /.urn ''i I- SNEM 

*1 1 11IaIl 
IICe u l1 

tr t i. S-1a:i r ~ 3;Vz 
.1.. 2 

. La. Rosa 110o-iJ~ La .] Mnara do LndcW 6 ~ 3 

Mi cro:-;co i ;.;t J u~ if i :r; Z o JV NH*N 

7-. 

2 Qucveclo li~~osp i La 1. eic)(INl)
 
1 II EVo Etptiin~w 
 Coniicro ";;I-.I~p v;1IJ 
I~ 'Vi Icc! 

-) c rLI(Vr~iopr,: LIlo*rwt2() usC 
II (h one Libo ra t. IIoSp it a 1(: er
1 Pc'ernnj es )i st ri Lo0 NE 

N~. P-' :inpa 

ificroco pis . EsiIic a l I.Is Just"itutt) JNa :iorj-jal l1g 1 cu 2 
1-11)ILa.Ilspic"ta ). T or r r-:e 
J f U r ajV 1 1 S N ilma i1 ai Zon 

a n Lor .nz ) . iS'tr i~t lo SNEM ,1.Qtuilini Distriro S Il 
11.16111o Cellr j'aklud HIospitlm 

lie fu.,abora torios do Micros(:0jpja 

Micros!-copscz.s Recviso,:u 
ic rosCOistas dr' 7.nt 

7 



----

Table (1-Il Page -19 of ages 

REPUBLICA DEL ECUADOR 
SERVICIO NACIONAL DE E RRADICACION 

,_DE 

LA MALARIA8.2.% 
 co 

aob 25-t4.oa Lb1110L -. doa UDICACIONLABORATORIOS Y rIPODE MICROSCOPII 

ZONA vii- .--

l b 17 

L 2 .1 ZONA I.b. 

.-

I sr, a. 

/~~s zL 1 ,/ 
4b.j 

Lob,.0 7,11r,, 

Chaos ----- u -L 
Lab.oI 1 .b3V qI,. as.. 

0 .ZONA VI 0.4LAb. 341 L ob.16 
_ 
 1 j0 Lebb. I. 0.I
"L-I9- ---

-

Z ON A V
­

Lab.3~2 . 

L Lab. 

Lab. 1b .o...........
-

ZONAa IIIz 

iLbOratcilC enirol do 

me s R ov ti~ n y Diagn~sflc o 
0 LoboraoOrj do0 Campo 

at Diaqncstico)
ZONA IV Lob. 14 

U-X///
 

vZasbe
 
Lab. 23
 

Dib. Gladys do Corot 



ANNEX G
 
Page G-20 of G-27 pages 

TABLE G-12
 

DISTRIBUCION GEOGRAFICA DE LOS ANOFELINOS EN EL ECUADOR
 

An. apicimacula Diar y Kab, 1906 Costa 
Ai. eiseni Coquillet, 1902 Costa 
.An. intermedius (Peryass6, 1908) Oriente 
AN. 
n. 

mattogrosensis Lutz y Neiva, 1911 
rmediopunctatus (rheobald, 1903) 

Costa 
Costa 

rneemwcclJ pus Cir ry, 1931. Costa 
:'iudocr ti erlns Thcobald, 1901 Costa-Sierra 

. ]:unctirnacula Dyar y Knab 1906 Costa 
;%n. tibiamaculatus (Neiva, 1.906) Oriente 
An squanifemur Antunes, 1937 Costa 
An. varyasy Gabaldon-Cova Garcia, Lopez 1941 Oriente 
An. lutzi Cruz, 1901 Oriente 
An. albimanus Wiedeman, 1820 Costa 
An. aquasalis Curry, 1932 Costa 
An. argyritarsis Robineau-Desvoidy, 1827 Costa 
'n. benarrochi Galbaldon-Cova Garcia Lopez 1941 Oriente 
An. darlingi Root, 1926 Oriente 
An. noroestensis Galvaoy Lane, 1937 Oriente 
An. nuneztovari Gabald6n, 1940 Oriente 
An. oswaldoi Peryassi, 1922 Oriente 
An. rangeli Gabald6n, Cova-Garcla-L6pez, 1940 Oriente 
An. triannulatus Neiva y Pinto, 1922 Costa 
An. bambusicolus Knp, 1937 Oriente 
An. boliviensis Theobald, 1905 Oriente 
An. Cruzii Dyar y Knab Oriente 
An. neivai Howard, Dyar y Knab O)sti-Or iente 
An. kompi, Edwars, 1930 
An gomezdelatorrei Levi-Castillo 1955 Sierra 



TABLE G-13 

PRUEBAS DE SUSCEPTIBILIDAD REALIZADAS F1 IA ZONA VII DE ESMERALDAS DEL SNI
 

FECHA LOCALIDAD SECIOR ESPECIE INSECTICIDA 

CONCENFRACION 
% 

VORTALIDAD 
RESULTADOS 

R VR S 

11-82 
11-82 
11-82 
V-82 
VI-82 
VI-82 
VI-82 
X-82 
X-82 
XII-82 
XII-82 
XII-82 
XII-82 
XII-82 
111-82 
111-82 
111-82 
111-82 

IX-82 
IX-82IX-82 

IX-82 
X-82 
X-82 
X-83 
1-84 
1-84 
1-84 
1-84 
11-84 
11-84 

La Propicia 
La Propicia 
La Propicia 
La Propicia 
La Palma 
La Palma 
Lagarto 
Tacusa 
Tacusa 
Carret.Quininde.Esm. 
Hacienda Rio Blanco 
Hacienda Rio Blanco 
Santa Rosa 
Santa Rosa 
(humunde 
Las Guantas 
Las Guantas 
Mutile 

Salima 
SalimaBoca del Sucio 

Boca del Sucio 
Tonchigue 
La Propicia 
La Propicia 
Atacames 
Atacames 
Atacarnes 
La Propicia 
Atacas 
Atacames 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
2 
? 
2 
2 

4 
44 

4 
2 
2 
2 
2 
2 
2 
2 
2 
2 

A. albimanus 
A. albimanus 
A. albimanus 
A. punctimacula 
A. punctimacula 
A. punctimacula 
A. a!bimanus 
A. albimanus 
A. albimanas 
A. punctimacula 
A. punctimacula 
A= punctimacula 
A. punctimacula 
A. punctimacula 
A. punctimacula 
A. albimanus 
A. albimanus 
A. albimanus 

A. albimanus 
albinanusA.A. punctimacula 

A. punctimacula 
A. albimanus 
A. albimanus 
A. albimanus 
A. punctimacula 
A. albimanus 
A. albimanus 
A. albimanus 
A. albiranus 
A. albianus 

D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 

O.D.T. 4.0% 
D.D.T. 4.0%D.D.T. 4.0% 

D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
D.D.T. 4.0% 
Fenitrothion 1% 
Fenitrothion 1% 
Fenitrothion 1% 
Fenitrothion 1% 
D.D.T. 4.0% 
D.D.T. 4.0% 

100 % 
74.7% 
79.5% 
91.7% 
80 % 
100 % 
98 % 
95 % 
96 % 
62.6% 
51.7% 
75 % 
57.7% 
66.3% 
62.6% 
92 % 
94.6% 
89 % 

98.6% 

100 %91.1% 

96 % 
99 % 
95 % 
96 % 

100 % 
100 % 
100 % 
100 % 

93 % 
94 % 

x 
X 

X 

X 
X 
X 
X 
X 
X 

X 

X 
X 

X 
x 
X 

X 

X 

X 
X 

X 
X 

x 

X 
X 

X 
X 

X 

x 
X 
X 
X 

o 



FECHA 

111-84 

IV-84 
IV-84 
VI-84 

NOTA: 

LOCALIDAD SECIOR ESPECIE INSECTIC IDA 
CONCENTRAC ION 

% 
MORTALIDAD 

RESULTADOS 
R VR S 

San Jose 
Timbre 
La Tola 
Timbre 

2 
2 
1 
2 

A. albimanus 
A. albimanus 
A. albimanus 
A. albimanus 

D.D.T. 4.0% 
Fenitrothion 
D.D.T. 4.0% 
Fenitrothion 

1% 

1% 

99 % 
100 % 
97.3% 

100 % 

x 
x 
x 
x 

Resultados: R. Resistencia -
V.R. Verif. Requerida 

S. Susceptible -

80% Mortalidad 
- 80-97% Mortalidad 

98-100% Mortalidad 

Las pruebas 
Las pruebas 

con 
con 

D.D.T. se efectuaron a una 
FENITFOMHION se efectuaron 

hora de exposici6n 
a dos (2) horas de exposici6n. 

t) 

0 

l 
CD 
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Table G-14 
ANNE G 

PORLACION Y SUPERFICIF DEL AREA MALARICA POR CANTONES 
 Page G-26 of G-27
 
pages 

DE LA REGION ORIPNTAL DEL ECIIADOR * 

PROVINCIA 


NAPO 


PASTAZA 


MORONA SANTIAGO 


ZAMORA CHINCHIPE 


CANION 


Aquarico 

Laqo Aqrio 

Orellana 

Putumavo 

Suc;mnihos 
Archidona 

Tena 


Total Provincia: 


Pastaza 

Mera 


rotal .rovincia: 

Morona 

Lim6n indanza 

Palora 

Suc~a 

Santiano 

Gualaq,ijiza 


Tctal Provincia: 


Chinchipe 

Yacuamhi 

7
amora 


Total Provincia: 


PURLACION 


3.527 

2Q.220 

32.396 

3.366 

2.537 

16.667 

26.1Q9 

113.821 


1.407 

11.64? 


1.3.040 

18.344 

10.005 

5.015 

12.043 

7.998 

q.33 


62.737 


7.758 

2.725 


37.988 


48.471 


* Datos de poblaci6n correspondientes a Iq83 

S1IPERFICIE (KM2)
 

8.100
 
2.040
 
7.689
 
4.q8O
 
3.021
 
1.793
 
4.607
 

32.239
 

23.q95
 
924
 

24.919 

17.145
 
1.951
 
850
 

l.qqo
 
1.820
 
2.484
 

26.240
 

I8I
 
1n5
 

2.611
 

2.89q
 

25 de Octu~rv 1 :4
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4. Supplemental Tabular and Graphic Data 

G-l Response of P. falciparum to Chloroquine 
G-2 Malaria Surveillance Results, 1982-84 
G-3 Malaria Incidence by Province, 1974-83
 
G-4 Malaria Incidence by iLovince, 1977-1983
 
G-5 Malaria Incidence Patterns, First Semester, 1982-84
 
G-6 Malaria Incidence vs. Houses Sprayed, 1957-83.
 
G-7 SNEM Spray Schedule, Second Semester, 1984.
 
G-8 SNE4 Spray Brigades, 1984.
 
G-9 SNI4 Transport inService, July 1984.
 
G-10 Distribution and Staffing of SNM Laboratories, July 1984
 
G-11 Map of SNM Laboratories. 
G-12 Geographic Distribution of Anophelines in Ikcuador. 
G-13 Vector Susceptibility Tests, 1984.
 
G-14 Population and Size of Malarious Areas of the Oriente by Cantones.
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Institutional and Administrative Analysis
 

1. Organizational Development
 

The Ecuadorean Malaria Fradication Service, SNtM, was created in 1955,
 
twelve years prior to the formation of the Ministry of Health of which it now
 
forms a part. SNEM originated under the auspices of the Ministry of Social
 
Welfare and Health as part of a continental plan supported by PAHO and UNICEF
 
[or the eradication of malaria. 
Since that time, SNEM has grown steadily and
 
relatively stably to its present size of 1,100 employees. Its operations and
 
effectiveness have fluctuated significantly, however, larqely due to presence
 
or absence of complementary external resources and/or outbreaks of malaria.
 
During the early period of 1955-64, SNEM functioned as one of the U.S./Ecua­
dorean Servicios, with joint direction by US health professionals, and during
 
1960-64 a large AID malaria loan was successfully implemented by SNEM. From
 
its origins to the present day, SNEM has operated as a vertical program under
 
the organizational umbrella of health or welfare ministries. 
Today, however,
 
there is a desire and need for greater coordination and integration with
 
general health services as well as other agencies both private and public.
 
The present AID Malaria Project will help to achieve this objective.
 

In the 1980s, important organizational changes as well as economic crises
 
have affected SNEM's functioning. Under a 1982 MOH reorganization, two
 
Subsecretariats were created, one for the coast and one for the sierra with
 
oriente provinces reporting directly to the Minister. SNEI4, with headquarters
 
in Guayaquil, was then placed under the coastal Subsecretariat. This has had
 
very negative consequences, since the greatest malaria problems are in Esme­
raldas Province, organizationally under the Sierra Subsecretariat, and oriente
 
provinces, which report directly to the Minister. 
Thus, the SNI Director had
 
three lines of authority above him. Recognizing this situation, the MOH an­
nounced in October, 1984 a new restructuring, eliminating all but Guayas
 
Province and the malaria-free Galapagos Islands from the Coastal Subse­
cretariat's jurisdiction, at the same time placing SNEM directly under the
 
General Subsecretariat for Health and Director General, see MOi Organization 
Chart, attached). This new arrangement should greatly facilitate SNEM's 
ability to administer this Project. 

A second important development in the 1980s has been the institution of
 
collective bargaining/labor contract between SNEM and nearly its entire work
 
force, including first line supervisors. The first labor contract ran from
 
1980-82, the second contract expires in January, 1985. Negotiations are now
 
beginning for a new five year labor agreement, which would give the SNEM labor
 
peace throughout LOP, but which could also result in higher labor costs.
 

Rising labor costs under these collective bargaining agreements, combined 
with the current GDE economic crises and severe flooding in malarious areas, 
has led to SNEM's budgetary problems of the 1980s. Intradomiciliary spraying 
was cut back due to lack of funds for importing insecticides while flooding
hampered access to malaria areas, contributing to the rapid rise in malaria 
during 1983 and 1984 While the rapidly deteriorating malaria situation is 
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cause for alarm, it also presents the GOE with a new opportunity to revive

public interest in attacking the malaria problem and internally for SNEM to
 
adapt innovative solutions.
 

The present Project is designed in part with the objective of fortifying
SN-M as an organization to meet these new demands of the decade of the 1980s.
 

2. SNM Internal Organization and Operations
 

The Malaria Service is aIinistered tnder a 3-tier structure: 
 Central,

Zonal and Sector levels. 
At the Central level, in Guayaquil, there are three

Dcpartnents under the Director's Office (see Figure 2): 
 General Administra­
tion, Field Operations and Epidemiology. General Administration has 12

professionals specializing in all key administrative areas. Field Operations

i- currently understaffed as the Chief and Assistant Chief positions are
 
vacant. 
The Operations Chief is also designated as the Deputy Director of
 

'hile it is probably good that mcv ooerations people are in the field,
this Department is responsible for spraying of 300-400,000 homes two to four

times a year, supervision of seven Zone Offices, programming and information
 
system duties. SNEM will therefore fill these vacancies in the Operations

Department to insure successful project implementation.
 

Tie Epidemiology Department includes an Epidemiology Section with three
MD Epidemiologists; an Entomology Section with an MD Chief and five assist­
ants; an Education Section with one health educator and a Parasitology Lab.
While little education is being performed, there is a lab techn.cian/micro­
scopist course of three months duration under the auspices of this Division.

Rather than attempting to increase SNEM health education staff, this Project

will aim at incorporating the MOH health education division into the imlaria
 
program.
 

Seven Zone Offices (excluding the malaria-free central. highlands and
Galapagos islands) are responsible for regional administration of the nulari-j

program. 
Each Zone Office has a Chief (MD), Entomology Assistant, an Ad­
ministrator, a paymaster, warehouse director and maintenance shcp. 
Some Zone
Offices are zesponsible for an enormous territory: 
 for exanple, Uhe Z'e II,
Oriente office headquarters in Puyo is a 2-3 day trip from some of
outlying areas. 

Its 
With the rapid increase in malaria cases 
in the Or enrt : (six
fold increase in Napo from 1982 to 1983), 
it is likely that a new Zr-e Offie 

will be created in Lago Agrio, responsible for North Oriente, due t: . 
distance from the Puyo Office. Vehicle repairs as well as outboa-:d rty,

repairs are obviously difficult on a timely basis over the long 
"i .S' 
i 
the Oriente zone.
 

The Zone Organization is similar to that of the central level with 
'
 Physician-malarialogist in charge, an administrator, paymaster, wareho.]sci ,n
and repair shop. 
The policy now exists whereby Zone Chiefs are nao.2c J.iret pf

by the Minister of Health, not the SNEM Director. This would appear ro lnrt
 
itself to political, non-career appointments. Fortunately, practice ,he
 

/ 



Annex H
Page H-3 of H-9 pages
 

tenures of Zone Chiefs have been very stable despite frequent ministerial
 
changes.
 

SNm field operations are primarily executed at the Sector Level. The
 
seven zones are divided into 47 sectors. Each sector has a chief, at least
 
one laboratory/technician, 2-3 brigades of spraymen (each brigade with 4-5

people, including the brigade chief), 
and an Evaluator (Supervisor) for each
brigade. 
In addition, each sector has a network of voluntary collaborators,
totalling some 6,000 nationwide. Over 500 MOH and MOD health centers, posts
and hospitals also participate as collaboration points, their role usuallylimited to taking blood smears for sending to SNIM, and referral of patients
to SNEM after an initial dose of chloroquine for presumed cases.
 

Brigades can spray seven houses per man per day on average, but can andsometimes do participate in activities other than spraying, including active 
case finding, Aedes aegypti control, yellow fever vaccination and periodic MOH mass vaccination campaigns. If transport problems can be resolved and in 
areas where DDT is still effective, requiring only two spray cycles annually,
there are sufficient brigades to meet the qeed. However, much of the vehicle
fleet is now six to ten years old and either is unserviceable or requires
prohibative maintenance costs. Many areas require outboard motors and boats,
also in frequent short supply or disrepair. The sector chief in Lago Agrio
sector of Zone II,for example, has a truck, one motorcycle and one boat forthe three supervisors; two spray brigades have no transport at all, except

public buses or whatever they can muster up ad hoc. An inventory of the SNEMtransport situation is found in Annex G, Table G-9. This factor explains the
heavy emphasis placed on vehicle procurement under the proposed project (see
Section V, Financial Plan). 

The sector supervisors make regular monthly rounds to verify spraying
activities, restock medication at collaborator posts and pick up blood smearsfrom these collaborators. As noted elsewhere, there are often great time lags
between the taking of a blood smear and the reporting back to the field of the 
examination conclusion.
 

The Voluntary Collaborator network represents a potentially massive

outreach mechanism to combat malaria, with over 6,000 persons involved. The

collaborators take blood samples, provide treatment with chloroquine and may
do active case finding. Their potential effectiveness is only partially

realized at present due to several factors. 
With the decline of malaria in

the 1970s, many collaborators found themselves with little to do. 
High

turnover, lack of funds for in-service training ,educational material or even
minimal non-economic incentives, have led to a 
decline in the impact of this
 
network, the precise extent of which is unknown but needs further study. 
The
institutional strengthening of SNEM under this project will be extended to the

collaborators. Planned actions to be financed in addition to short-term
training include diplomas, distinctive badges or other symbol, possibly

uniforms, and signs, identifying their residences. An intensive review of thecollaborator situation will be ca;:ried out at the outset of the project to
identify precisely what activities to include, and could be part of the 
conmmunity baseline study for educational purposes (see Section V, Financial 
Plan, Operational Research). 
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3. (DE Administrative Capacity to Implement the Project 

Past history has shown that when adequate resources are provided to SNEM,
malaria has been contained at tolerable public health levels. With each new
epidemic, however, the complexity of the central problem increase, added towhich is SNEM's new mandate to include other vector borne diseases in the 
central program. 

Currently, SNEM is executing a 400 million sucre budget. The record of

expenditures vs. appropriations is very good as SNEM has succeeded in dis­
bursing its entire budget, an achievement not comnon among DE agencies.

Under this project, SNFM will have a substantially larger budget to adminis­
ter, entirely aart from the management of additional resources financed by

AMD. This will put a strain on their capacity, but AID expects SNE4 to be
 
able to adequately administer these funds. 
Most of the loan funds will be

absorbed by three major procurements for insecticides ($2.7 million),
trans-oort ($1.5 million) and medicines ($0.4 million) requiring procurement

actic.i by AID. SNEM will of course have to arrange for receipt, storage and

d-.stribution. Secondly, under the master technical assistance contract AID
will provide an experienced long-term advisor-cum-project assistant manager
working within SNEM. This individual will be especially helpfui in liaison 
with USAID headquarters and in dev,.loping the operations research and training
implementation actions. Finally, under the master contract, the project will 
provide extensive short and long term training and TA to SNEM staff, much of 
which will strengthen their ability to manage the program. 

SNEM is admittedly short-staffed in its Field Operations Division-Head­
quarters Office. AID is confidentthat the positions of Division Chief and 
Assistant Chief will be filled within three months of the signing of the Proj­
ect Agreement and prior to expected arrival of the long term advisor. It is
 
also planned that the incumbent of one of these two positions be specifically

designated as project coordinator for t-his project and trained to understan-I
both AID and host country procurement regulations. The first year projoct
evaluation will also specifically address the question of S",'s aininistra­
tive capacity to achieve project goals. 

Beyond SNEM, other MCH elements also need to be actively involved in Lhis
project if the goal of a broad-based institutional support for malaria control 
is to be realized. Plans are being made to establish a GOE Project Implemen­
tation Committee, to include the Director General of Health and key MOH Pro­
vincial Health Chiefs (i.e., Esmeraldas, Napo), along with the S 1 1 irect.o.r
and Operations Chief. The Director General will be responsible for tnclusJn
of presumptive malaria treatment as an integral part of MOH oper:' .:--! ( nits
for primary health care. To implement joint actions with the Mini£ ?-Y of 
Defense, an MOD official is also expected to be on the implementation team.
 

To insure optimal field level implementation, a model being uo> ;s~ui,
implemented in Esmeraldas Province will be followed nationally. ile':- !_iLe
Zone Chief and the MOH Provincial Health Director work as a team, KL.ii 
regular joint planning meetings, sharing transport as necessary, ard beirr 
mutually supportive in the field on a regular basis. 
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Figure No. 1 

MOH Organization Chart* 

Minister 

Subsecretariat - neral Subsecretariat Subsecretariat for 
Region II Wa-er & Sanitation 

(IEODS) 

Provincial Galapagos Director General SNEM Executive Director 

Guaas Directorate 
f 

S 18 Provincial 

SHealth Directorates 

decreed by Minister of Health inOctober, 1984. No
 
official version yet available.
 

q"
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Figure No. 2 

SNEM ORGANIZATION CHART 
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DISTRIBUTION OF SNEM PEHSONNI;L BY FUNCTIONS AND BY ZONES - 1984 

CL FICATION CENTRAL OF. 
P 0 V P 

ZONE I 
O V 

ZONE II 
P 0 V 

ZONE III 
P 0 V 

ZONE IV 
P 0 V P 

ZONE 
0 

V 
V 

ZONE VI 
P 0 V 

ZONE VIII 
P 0 V 

1. SNEM Director 1 1 0 
2. Lawyer, class 4 1 1 0 
3. Edic., class 10 1 1 0 
4. Financial Director 1 1 0 
5. Public Relations 

Chief, Class 3 1 1 0 
6. Chief Accountant, 

class 3 1 1 0 
7. Acc )untmnt, class 3 1 1 0 
8. Cenral Treaaurer,

clls 1 

9. Cneral Treasurer, 

1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 0 1 

clash 3 1 1 0 
1U AssL. Aim. Anal., 

las 
' 

1 1 0 1 
.F:::--oI i e Officer 1 1 0 

12. Sen.or Loj:szic an 1 0 1 
3. M,3irt. ',

i4. Fx -(J'L yt f 
Oreman
icer 

1 1 0 
1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1 0 1 

xas
i ;:, 
17. R; it 

4as 
I1 
2 
1 

1 
2 
1 

0 
0 
0 

1 1 0 1 0 1 3 3 0 1 1 0 1 1 0 1 1 0 

uioj)ICist 2 1 1 
ith ub.. 1 1 0 

Cjvil Enginee, Class 4 1 0 1 
--I. s 51 1 0 

".2. SL1- i t itt.ij n 1 1 0 1 0 
23. to3at. Secretary
24. rriver 
25. Janitor or Messenger 

1 
7 
4 

1 
6 
4 

0 
1 
0 

5 
1 

3 
0 

2 
1 

1 
1 

1 
1 

0 
0 

9 
2 

8 
2 

1 
0 

2 
1 

2 
1 

0 
0 

8 
1 

8 
1' 

0 
0 

5 
1 

4 
1 

1 
0 

1 
1 

2 
0 

-1 
! 

26. Office M chine Operator
27. Clerk 

1 
1 

1 
1 

0 
0 1 0 1 

2( -sistart Accountant, 
.1ass 3 1 1 0 

29. Assistant Account.nt 1 1 0 
30. Auxiliary Accountant, 

class 2 
31. Warehouse Keeper 
32. Supplier
33. Guard 
34. Collaborator Support
35. Mechanic 
36. Entomology Asst. 
37. Microscopists 
38. Statistial Secretary
39. Field microscopist 
40. Social Service Asst. 
41. Secretaries 
42. Sanitary Inspector 
43. Sanitary Workers 
44. Malaria Inspector 
45. Field Supervisor 
46. Maintenance Asst. 

1 
1 
1 
5 
5 
6 
4 
5 
2 

6 

1 

1 
1 
1 
4 
3 
6 
4 
4 
2 

6 

0 

0 
0 
0 
1 
2 
0 
0 
1 
0 

0 

1 

1 

2 

1 

2 

1 
1 
3 
3 
1 

21 
1 

0 

1 

1 

2 

0 
0 
3 
4 
0 

20 
1 

1 

1 

0 

0 

1 
1 
0 
-1 
1 
1 
0 

1 

2 

1 
1 

2 
5 
2 

29 
1 

1 

1 

0 
1 

2 
3 
0 

23 
1 

0 

1 

1 
0 

0 
2 
2 
6 
0 

1 

3 
1 
1 
1 
0 

1 
10 
4 

13 
2 

60 
3 

1 

2 
1 
1 
0 
7 

0 
8 
4 

11 
4 

53 
3 

0 

1 
0 
0 
1 
1 

1 
2 
0 
2 

-2 
7 
0 

1 
1 
1 

1 

2 
5 

26 
1 

1 
1 
2 

0 

1 
10 

17 
0 

0 
0 
-1 

1 

1 
-5 

9 
1 

1 

2 

1 
3 

2 
2 
7 
2 

42 
1 

1 

1 

0 
5 

2 
2 

0 
36 
1 

0 

1 

1 
-2 

0 
0 

I. 
6 
C 

1 

2 

1 
1 
4 

2 
2 

12 

56 
1 

. 

1 

1 
1 
4 

4 
2 
i1 

4 

0 

1 

0 
0 
0 

-2 
t 
1 

2 

4 
4 

7 
2 

-3 

1 

1 

4 

, 
1 
3 

j 

0 

i 

0 
-2 

i 

-: 

-5 
3' 

47. Warehouse Technician 
48. Rural Doctor 

1 1 0 
1 0 1 

49. Agronomist, class 4 1 1 0 
50. Asst. Accountant'classl 1 0 1 
51. Entomology Assistant 

TOTAL 77 67 10 46 38 8 49 36 13 124 110 14 45 38 7 75 66 ' 01 83 
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PROJECTED SNEM BUDGET 

1985 ­ 1989 

(SUCRES 000) 

1985 1986 1987 1988 1989 

Salaries 330,695 344,709 430,886 430,886 538,607 

Contract Services 16,040 20,050 25,062 27,568 30,324 

Supplies and 
Equipment 103,257 129,000 161,250 177,375 195,112 

Capital Equipment 
and Construction 2,000 2,000 3,000 3,000 3,000 
Yellow Fever 
Vaccination 3,000 3,750 4,000 4,500 4,500 

ITAOL 454,992 499,509 624,198 643,329 771,543 

GMERAL %TAL S/.3,788,157 
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OTHER VECIOR BORNE DISEASES
 

A. Onchocerciasis
 

Onchocerciasis (river blindness) is recognized by W.H.O. as one of the
 
six most serious public health problems in the tropics. Total blindness is
 
conmmn, and those less severely infected suffer from premature aging. In
 
economic terms, it has been shown that the disease costs the countries af­
fected tens of millions of dollars every year in reduced productivity alone. 
No treatment is known; the only recourse is prevention. Today foci of 
onchocerciasis are found in the west coast of Africa from Sierra Leone to the 
Congo and in the east for Sudan to Malawi. In the New World, the disease 
occurs in Guatemala, Mexico, Venezuela, Brazil, Colombia and Ecuador. 

Onchocerciasis is caused by the cutaneous filaria Onchocerca volvulus. 
The tiny female black fly of the genus Simulium is the carrier of the disease 
and is generally found close to rivers where she lays her eggs. The black fly 
needs to suck blood for its eggs to mature. The cycle begins when a young 
black fly feeds on the blood of a human already suffering from onchocerciasis. 
The black fly herself becomes infected. In turn she then infects other humans 
with the onchocercal larva. 

Upon infection, skin lesions form. These generally take on the form of 
an erythematous, vascular, pruritic rash, with altered pigmentation. With
 
prolonged heavy infections, definite thickening of skin is common with
 

formation of papules, dry, scaling epidermis and uneven depigmentation with
 
persistent itching. Late complications include pendulous bags of skin in the 
groin with elephantiasis of scrotum and lower limbs. Eye lesions due to 
onchocercal infection are the most serious complication. The worm (or 
microfilaria) enters the eye, stimulating an inflammatory response. This 
causes much eye irritation and loss of visual acuity. When posterior eye
 
lesions are caused by the worm, blindness occurs.
 

1. History
 

The first documented case of onchocerciasis in Ecuador occurred in
 
1952. A Dr. Jaime Rivadeneira, a pathologist, while doing a histopathological
 
study on an eye from a resident in the Esmeraldas province, found micro­
filariae in the conjunctiva. This diagnosis was confirmed by a tropical
 
disease specialist, Dr. Luis Leon. In 1977, a suspected tuberculous cervical 
nodule was removed from a young boy from the Rio Canandi area, Esmeraldas 
province, and upon histological study onchocerciasis was coiwFirmed. In 1979, 
an epidemiological survey of the incidence of the disease was done on the Rio 
Cayapas, canton Eloy Alfaro, province of Esmeraldas, 100 kilometers upriver ­
an area populated by Blacks of African descent and Chachi, an indigenous 
Indian tribe. A total of 300 persons were examined and 73% prevalence of 
onchocerciasis was found. Based on these studies, a complete epidemiological
 
study of onchocerciasis to determine its geographical distribution was 
undertaken in 1980-1982, using the methodology recommended by W.H.O. 
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2. Geographical Distribution and Prevalence 

Onchocerciasis was found only in the province of Esmeraldas, thenorthernmost province of the country, (Figure I-1). The areas positive foronchocerciasis can be classified as one major focus, the Rio Santiago Basin(which includes 16 river tributaries and 39 communities with a population of10,860), and 5 satellite foci found on separate distinct river systems. Thesesatellite foci were formed by the migration of onchocercal positive persons
from the major site. Prevalence of infection of each area is seen in TableI-1. The head waters of the Rif- Cayapas (Rio Haulpi) had the heaviest in­fected area (85%), with a decrease of prevalence seen in conunities approach­ing the mouth of the river. The incidence of infection varies among theseveral foci, depending on geographical location and the ethnic composition ofthe population. In both races, the incidence of disease was directly relatedto vector-control (Table 1-2). Men had a higher infection rate than women. 

3. Clinical Manifestations
 

The clinical features of onch.cerciasis in Ecuador were the same as
found in other foci world-wide. 
The clinical manifestations of the diseasie in
Ecuador varied according to the geographical areas of endemicity (Table 1-3).
A large segment of the population positive for the disease had no clinical
manifestations. However, it is apparent that the greater the intensity ofdisease due to transmission the more manifest the clinical features. This
phenomenon also indicates that the infection is early in .ts development and
of moderate intensity.
 

4. Ocular Pathology
 

The area of greatest importance in relation to onchocerciasis is theocular damage it causes. The resulting loss of visual acuity and finally
blindness greatly affects the life style and economical pattern of tl'e Peopl".In Ecuador, the posterior eye lesions which lead to blindness are theye problems of those infected with the disease (Table 1-4). Some i1: 
-

tthose with onchocerciasis have permanent eye lesions, with loss of vjsuaLacuity; 2.5% already are blind. As the intensity oi: disease inc-ee J.lt:.continued transmission by the vector (Simulium), the ocular pat.Uo!c yincreases in frequency and intensity.
 

5. Vector 

A pilot study on the Rio San Miguel has shown that thero .e 
.womajor black fly species that transmit the disease; Simulium exigL11Simulium quad. Epidemiological surveys have shown 
iL. 

that these vectors exit inboththe coastal and eastern jungle areas of cuador--up to an eI evatic.approximately 1,000 meters. 

\'
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FOCI OF ONCHOCERCIASIS IN THE PROVINCE OF
 

ESMERALDAS - 1984
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FIGURE I-1
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TABLE I-i 

GEOGRAPHICAL DISTRIBUTION OF 0. VJL\US INFECrDNS 

AMONG RESIDENS OF THE PROVINCE OF ESMERALDAS, 1980-82 

Location EKamined Prevalence Race (%)

(No.) (%) Chachi Black
 

RIO SANTIAGO BASIN 
Rio Hualpi 13 85 100.0 
 00.0
 
Rio Hoja Blanca 64 
 82 100.0 00.0
 
Rio Chimbagal 194 
 80 100.0 00.0
 
Rio Grande 376 
 72 72.4 27.6
 
Rio San Miguel 412 57 
 71.8 28.2
 
Rio Zapallo 498 51 78.6 
 21.4
 
Rio Cayapas 2,494 
 27 36.4 63.6
 
Rio Camarones 158 
 22 100.0 00.0
 
Rio Zapallito 187 
 20 21.4 78.6
 
Rio Onzole 823 
 17 10.7 89.3
 
Rio Santiago 1,316 18 00.0 100.0

Rio Tululvi 37 32 100.0 00.0 
Rio Huimbi 
 169 8 00.0 100.0
 
Rio Bogot6 82 
 1 00.0 100.0
 

SATELLITE FOCI 

Rio Verde 114 22 64.0 36.0
 
Rio Canande 392 
 17 89.5 i0.5 
Rio Viche 110 16 
 100.0 00.0
 
Rio Sucio 220 
 9 81.8 18.2
 
Rio Cojimies 172 1 59.1 
 4'.9 

Source: 1980-82 Epidemiological Survey by Dr. Ronald Guderian 
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TABLE 1-2 

RACE-SEX DISTRIBUTION OF TBOSE POSITIVE FOR 

ONCH)CERCIASIS IN THE HYPERENDEMIC AND 

HYOENDEMIC AREAS 

HYPERENDEMIC HYOENDEMIC 

Examined Positive Examined Positive 

MEN 1,144 (14.6%) 744 (67.6%) 2,885 (36.8%) 561 (19.4%)
WCMEN 1,011 (12.9%) 592 (58.6%) 2,791 (35.7%) 308 (11.0%) 

CHACHILLA 1,569 (20.0%) 1,003 (63.9%) 1,622 (20.7%) 257 (15.8%)
 
Men 832 (53.0%) 571 (68.6%) 826 (50.9%) 159 (19.2%)

Women 737 (47.0%) 432 (58.6%) 796 (49.1%) 97 (12.1%) 

BLA(S 586 ( 7.5%) 365 (62.3%) 4,054 (51.8%) 613 %15.1%)
 
Men 312 (53.2%) 203 (65.1%) 2,059 (50.7%) 402 (19.5%)

Women 274 (46.8%) 160 (58.4%) 1,995 (49.3%) 211 (10.6%)
 

Source: 1980-82 Epidemiological Survey by Dr. Ronald Guderian 
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TABLE 1-3
 

CLINICAL PRESENTATION AND FEATURES OF ONCHOCE1LCIASIS
 
IN RESIDENTS OF HYPERENDEMIC AND HYIOENDEMIC AREAS
 

IN ESMFRAIDAS PROVINCE
 

CLINICAL 
VARIANT 

HYPEREMMIC 
% of Incidence 
people clinical 

of 
HYRPENDEMIC 

% of Incidence 
people clinical 

of 

examined features (%) examined features (%) 

No clinical evidence 42.1 84.6 
of disease 

With clinical evidence 
of disease 57.9 15.4 

Skin 
Onchocercal modules 
 59.5 
 84.6
 
Macular papular rash 
 67.2 
 27.4
 
Ichthyosis 
 7.3 
 11.9
 
Lichenification 
 12.4 
 7.4
 
Macular dyspigmentation 7.6 
 6.0
 
Depigmentation 2.6 0.7
Edema 10.6 5.9 

Lymph node 
Lymphadenitis, lymphedema
of inguinal and crural nodes 11.4 0.0 

Ocular 
Punctate Keratitis 87.7 81.5 
Blindness 
 2.5 
 0.0
 

Source: 1980-82 Epidemiological Survey by Dr. Ronald Guderian 
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DISTRIBUTION BY RACE AND AGE OF THE TYPE OF OCULAR LESIONS 
FOUND AMONG PATIENTS WITH OCULAR ONCHOCERCIASIS 

Race 
and 
Age 

Patients with 
Ocular Oncho. 

Punctate 
Keratitis 
No. % 

Microfilariae 
in the anterior 

chamber 
No. % 

Iritis 

No. % 

Chorio-
retinitis 
No. % 

Optic 
atrophy 
No. % 

Chachi 
5-9 
10-14 
15-19 
20-29 
30-39 
40-49 
50+ 

3 
7 

27 
47 
38 
41 
43 

3 
7 

25 
37 
33 
38 
38 

100.0 
100.0 
92.6 
78.7 
86.8 
92.7 
88.4 

1 
1 

10 
28 
20 
21 
22 

33.3 
14.3 
37.0 
59.6 
52.6 
51.2 
51.2 

0 
0 
0 
1 
2 
0 
3 

0.0 
0.0 
0.0 
2.1 
5.3 
0.0 
7.0 

0 
0 
0 
1 
5 
6 

11 

0.0 
0.0 
0.0 
2.1 
13.2 
14.6 
25.6 

0 
0 
0 
0 
0 
1 
0 

0.0 
0.0 
0.0 
0.0 
0.0 
2.4 
0.0 

total 206 181 87.9 103 50.0 6 2.9 23 11.2 1 0.5 

Black 
5-9 
10-14 
15-19 
20-29 
30-39 
40-49 
50+ 

total 

6 
12 
20 
31 
30 
50 
50 

199 

5 
11 
16 
22 
23 
43 
44 

164 

83.3 
91.7 
80.0 
71.0 
76.7 
86.0 
88.0 

82.4 

2 
2 
9 

116 
14 
13 
14 

70 

33.3 
16.7 
45.0 
51.6 
46.7 
26.0 
28.0 

35.2 

0 
0 
1 
0 
1 
2 
2 

6 

0.0 
0.0 
5.0 
0.0 
3.3 
4.0 
4.0 

3.0 

0 
0 
3 
6 
4 
6 

16 

35 

0.0 
0.0 

15.0 
19.4 
13.3 
12.0 
32.0 

17.6 

0 
1 
3 
1 
3 
4 
5 

17 

0.0 
8.3 

15.0 
3.2 

10.0 
8.0 

10.0 

8.5 M 

TOTAL 405 345 85.2 173 42.7 12 3.0 58 14.3 18 4.4 

Source: 1980-82 Epidemiological Survey by Dr. Ronald Giderian 

CD 



ANNEX I
 
Page 1-8 of 1-19 pages
 

Transmission studies have shown that the fly prefers the lower limbs
 
of man zs its primary biting site. The transmission potential studies shown
 
that 39-40 larvae are deposited with each bite. However, specific data
 
concerning the vectors in all the other onchocercal foci are lacking. Because
 
the dise.se is directly related to the transmission by the vector, obtaining

base-1 entomological data in each focus is a priority. 

6. Surveillance
 

From January to August 1984, the onchocerca'.. luci in the province of 
F.&reraldas were re-examined and there is evidence to'show that all foci have
 
,ctiv- t.:ansmission of the disease except Rio Cxcjimies. In 1984, there is a 
100% prevalence rate of disease (up from 51% to 85% in the period 1980-82) in
 
the . ceas from Rio Zapallo to Rio Haulpi in the Rio Santiago P'asin. In all 
t-' ether foci, the prevalence of infection increased 10% over a two year 
period. However, these observations need to be confirmed by entomological
 
studies. Due to the migration of young people from the major foci for
 
eq.)loyment reasons, small foci have now been detected in three other provinces.
 

B. Leishmaniasis
 

Leishmaniasis results from an infection of man with the protozoa of the
 
genus Leishmania, which are normally parasites of canines and rodents.
 
Transmission is effected by the sandfly of the genus Phlebotomus. The disease
 
is characterized by a specific ulcerating granulov-, of the skin, and in a
 
proportion of cases, the mucocutaneous areas. After the depostion of the
 
parasite by the bite of ai infective female sandfly, an initial papule arises
 
which, after scaling and crusting over, breaks down into a slowly extending

and very indolent ulcer. Healing, which in some cases can occur spontaneously
 
or with treatment, leaves a very leoressed scar. 
 In the case of some western
 
hemisphere strains of the disease, mucocutaneous lesions have developed in
 
nasopharyngeal tissues, even years after the primary lesion has healed or even
 
when there has been no recognized initial lesion. This form of leishmaniasis
 
can be fatal.
 

Since American leishmaniasis is always zoonotic, little can be done to
 
control the source of infection. Care must be taken in setting new
 
settlements in the forest, leaving a cleared strip of bush around dwellings to
 
break contact between man and the forest., Use of insect repellents may be
 
helpful for a limited time when work in the forest must be undertaken.
 

The occurrence of leishmaniasis is worldwide. It can be found in the
 
Indian subcontinent, the Middle East, Africa and in every country of Central
 
and South America.
 

1. History
 

The first documented study to show the existence and geographical
 
distribution of leishmaniasis in Ecuador was done by Dr. Wis A. leon in the
 
1940's. For some 30 years, the only effort made was to treat those who sought
 
medical help. Documentation of reported cases was begun by the MOH Department
 
of Epidemiology in 1979. No program of active case detection has ever been
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initiated, so the data obtained represent only a fraction of the actual 
incidence. In 1982-83, Dr. Hashiguchi of Japan did a two year study on the 
natural reservoir host of Leishmania in the Provinces of Guayas and El Oro. 

2. Clinical Manifestations 

There are three clinical forms of the I-isease described in Ecuador,
each caused by a distinct Leishmania species. The cutaneous leishmaniasis or 
oriental sore is caused by Leishmania tropica. This infection causes single 
or multiple ulcerative skin lesions. Although these lesions do not cause 
death, they are troublesome and unsightly. Once healed, many bear the typical 
scar of a healed sore. The second form, chicle ulcer, is caused by the 
species Leishmania mexicana. It is found in the low-lying rain forests arid it 
is an occupational disease, attacking those who work in the interior parts of 
the rain forest. The lesions usually occur on the face, often beneath the 
lower eyelid or next to the ear. When it occurs on the pinna of the ear, a 
very chronic disfiguring lesion results. The third form, espundia or 
mucocutaneous lesions are caused by Leishmania braziliensis. The infection 
usually begins as a sore of the ordinary cutaneous type but soon there is 
metastasis to the mucocutaneous area of the nose and upper lip. Ulceration 
may destroy the whole nasal system and buccal cavity. Secondary infections 
are common. Death (which may occur) is largely attributable to secondary 
bacterial pneurronias.
 

3. Geographical Distribution 

The geographical distribution of leishmaniasis (all three types
included) is shown in Figure I-5. The Provinces of Pastaza and Morona 
Santiago in the amazonic regions are the most severely affected, followed by
the Provinces of Napo and Esmeraldas in the coastal region. The reported 
cases of leishmaniasis in each province over the last five years is given on 
Table I. A general increase in reported incidence is noted; in clinical cases 
actually treated, the incidence of the disease in the last three years has 
greatly increased. In the first six nmontis of 1984, some 190 cases have 
already been reported. 

4. Cont.:ol 

A reduction in the incidence of leishmaniasis follows general 
sanitary measures which include removal of refuse and rubble where sandflies 
breed, and the provision of good housing. Residual spraying for malaria 
control has reduced the incidence of leishmaniasis in several areas, but with 
the interruption of the spraying program, the incidence of infection has 
increased in these areas. 

\
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INCIDENCE OF 

TABLE 1-5 

LEISHMANIASIS BY PROTINCES 

YEARS: 1979-1983 

PROVINCES 1979 1980 1981 1982 1983 

CASES RATE CASES RATE CASES RATE CASES RATE CASES RATE 

Carchi 
IMbabura 
Pichincha 
Cotopaxi 
Tungurahua 
Bolivar 

Chimborazo 
Carar 
Azuay 
Loja 
Esmeraldas 
Manabi 

Los Rios 
Guayas 
ElOro 
Napo 
Pastaza 
Morona Santiago 
Zamora Chinchipe 
Galapagos 

..... 
-

77 
-

-

-

-
-
4 
-

-
4 
-
1 
1 
1 
-
-

-

-
6.04 
-

-

. 

-
1.00 
-

-
0.81 
-
0.29 
1.16 
3.77 
-

-

-
79 

7 
-

1 

-
6 
-

1 

2 
1 
-
-
5 
2 

-

-
5.94 
2.52 
-

0.60 

-­
1.46 
-

0.10 

0.39 
0.05 
-
-
18.57 
2.83 

-

1 
80 

-
1 
2 

7 
1 
-

2 
-

5 
1 
3 

-

. 
0.38 
5.05 
-
0.30 
1.18 

1.67 
0.34 
-

0.37 
-

5.13 
3.66 
4.07 

-
-

-

122 
1 
3 

33 

21 
19 

-

13 
10 

-

37 
3 
1 

-
-

-

8.57 
0.34 
0.88 
22.24 

5.58 
7.38 
-

2.73 
0.47 
-

31.55 
9.13 
1.38 

-

65 
-
2 

27 

27 
78 
1 

8 
3 
2 

30 
11 
25 

4.39 
-
0.58 

18.28 

7.14 
29.62 
0.11 

1.65 
0.14 
0.55 

23.71 
32.18 
33.17 

I'd 

TOTAL 88 1.09 104 1.24 103 1.19 263 3.16 284 3.32 

0h 

-1 

Rate per 100,000 inhabitants R cn 
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C. Ch~gas' Disease
 

Th2 disease was first described in central Brazil in 1909 by Carlos 
Chagas. In his unique monograph, he described the parasite, the disease it 
cau!ie5 in hunans and the characteristics of infection in experimental animals, 
as well as the vector and its ecology. His studies of the clinical 
man4.fe tations and electrocardiographic alterations of chronic Chagas' 
cardiomyopathy received little attention until the late 1940's.
 

ir.necican trypanosomiasis or Chagas' disease is an acute and chronic 
infection caused by Trypanosoma cruzi. T. cruzi is a protozoon that occurs in 
man as a hemoflagellate and as an intracellular parasite without an external 
flagellui. The adult trypanosomes are ingested by any of several 
inveri.ebrate, blood sucking reduviid bugs (Triamata species) either in the 
larval nymphal or adult stage. After they have passed through many stages in 
the intestinal canal of the invertebrate vector over a period of 8-10 days, 
fully formed trypanosomes known as "metacyclic forms" appear in the hindgut. 
Transmission occurs by the deposition of fecal material passed while the 
vector bites a vertebrate host. Infection is through contamination of 
conjunctiva, mucus membranes, abrasions or wounds of the skin by fresh 
infected Triatomine bug feces. Transmission may also occur by blood 
transfusion. Organisms may pass through the placenta to cause congenital 
infections. 

Upon infection, acute disease generally occurs in children, with chronic 
manifestations generally appearing later in life. Many infected persons have 
no clinical manifestations. Acute disease is characterized by variable fever, 
malaise, lynnphadenopathy and hepatosplencmegaly. Inflammation response at the 
site of infection (chagone) may last up to eight weeks. Unilateral 
bipalpebral edema (Romona sign) cccurs in a significant percentage of acute 
cases. Life-threatening or fatal manifestations include myocarditLs and 
meningoencephalitis. Chronic sequelae include myocardial damage with cardiac 
dilation ane arrrythmias and intestinal problems involving megaesophagus and 
megacolon. 

1. History 

The existance of isolated cases of Chagas' disease in the coastal 
provinces is well documented. Records of fatal cases due to Chagas' can be 
found from the Province of Loja to Esmeraldas. However, it was only in 1983 
that SNhI, with consultation by the Panamerican Health Organization, began a 
program of basic investigation of the entomological and morbidity aspects of 
the disease in the Province of Guayas. In 1984, the studies were expanded to 
the Provinces of Los Rios, El Oro and Loja. 

2. Prevalence and Distribution 

The initial pilot study in the Province of Guayas shows a relatively 
low infestation of the vector of Chagas' (Table 1-6). Of all the homes in the 
city of Guayaquil, only 0.32% were investigated with 0.1% positive for the 
vector. In the rural areas, 16.2% of all the conmunities were investigated 
with a positivity rate for the vector of 2.7%. In the same communities, 3.3.% 
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TABLE 1-6
 

PREVALENCE OF CHAGAS' IN PROVINCE OF GUAYAS
 

ENTOMOLOGICAL-

Areas Investigated 

No. of comunities/population 
No. of communities selected 
No. of communities studied 
No. of conmmunities positive
No. of homes 
No. of homes selected 
No. of homes investigated 
No. of homes positive 

No. of vector captures 

No. of vector positive 

for T. cruzi
 

PARASITOLOGICAL SURVEY-

City of 
Guayaquil 


1,300,U" 


244,500 
12,300 (5%) 

785 (0.3%) 

1 (0.1%) 


1 

0 (0.0%) 


1983 

Rural 
Communities 

2,269
 
469 (20.7%)
 
367 (16.2%)
 
10 ( 2.7% 

192,568 
9,610 ( 5%) 
6,389 ( 3.3%) 

43 ( 0.7%) 

326
 
82 (25.2%)
 

/
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of the homes were investigated, of which 0.7% were infestated. While no
 
vector positive for the parasite was found in the urban area (only one vector
 
captured), 25.2% were positive for the parasite in the rural areas.
 

Recent studies (1984) in the Provinces of Los Rios, El ro and Loja 
essentially indicate that only the Province of Loja has communities with 
vectors positive for the parasite T. cruzi (Table 1-7). Of all the 
comaunities studied, 27.6% were positive for the vector; 4.8%of the homes 
were infested. Of the vectors captured, 16.7% were positive for the parasite
 
T. cruzi. 'iese studies indicate that certain rural areas in the Provinces of
 
Guayas ain Ioja are potential areas for the clinical presentation of Chagas'. 

Though the entomological-parasitological survey indicz.ed no infected 
vector for Chagas' in the city of Guayaquil anid in the Province of El Oro, 
serological studies indicate that the population at some time has had contact 
with the parasite T. cruzi (Table 1-8). A higher response occurred in the 
Province of E1 ro-than the city of Guayaquil. 

;These studies indicate that further investigation is needed to 

provide more epidemiological data on the positive areas for Chagas'. Also the 
continuation of the epidemiological surveys in the other coastal provinces are 
necessary. 

D. Yellow Fever
 

West Africa was probably the original home of yellow fever. From there 
it is postulated that disease was transported to Europe and the Americas by 
ships carrying the infected mosquito. The disease never established itself in 
Europe because of the lack of the vector moscuito. In the Americas, the 
disease has been reported from as far north as Baltinmre in the United States
 
to southern Brazil. in the south.
 

The basic patterns of transmission of yellow fever virus may be 
distinguished; (1) from human to mosquito to human (epidemic or urban yellow 
fever) and (2) from non-human primate to mosquito to human (endemic, sylvatic, 
epizootic or enzootic yellow fever). The epidemic or urban yellow fever is 
transmitted by only a few species of the genus Aedes, predominantly by Aedes 
aegypti. Endemic or sylvatic yellow fever is transmitted by several other
 
species of Aedes and by the members of the genera Haemagogus and Sabithic. 

The etiologic agent of yellow fever is a small virus belonginc to the 
tagavirus family. Except for a few cases in Trinidad in 1954, no outbreak of
 
urban yellow fever has been transmitted by Aedes aegypti in the Americas since 
1942. Urban yellow fever outbreaks are still reported in Africa. Sylvatic
 
yellow fever is enzootic in northern South Americp, including the eastern
 
regions of Ecuador, Peru and Bolivia. The disease has occurred from time to
 
time in all mainland Latin American countries from Mexico to Argentina.
 

http:indicz.ed
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TABLE 1-7
 

PREVAJENCE OF CHAGAS' IN PROVINCES OF IDS RIOS, EL ORO, 

EN'IMDoGICAL - PARASITDLOGICAL SURVEY - 1983 

Areas Investigated Province of Province of 
Los Rios El Oro 

No. of communities 1,730 582 

No. of communities selected 289 (16.7%) 156 (26.8%)

No. of communities studied 105 ( 6.1%) 
 48 ( 8.2%)
No. of communities positive 2 ( 1.9%) 
 3 ( 6.3% 

No. of homes 103,170 66,772

No. of homes selected 5,152 ( 5%) 4,054 ( 6.1%)

No. of homes studied 2,457 ( 2.4%) 481 ( 0.7%)
No. of homes positive 3 ( 0.1%) 6 (1.2%) 

No. of vector captures 
 3 60 

No. of vector positive 0 ( 0%) 0 (0%) 

for T. cruzi
 

TABLE 1-8
 

PREVALENCE OF CHAGAS' IN PROVINCES OF LOS RIOS, EL ORO, 

ENT1 WGICAL - PARASITOLOGICAL SURVEY - 1983 

Areas Investigated Guayaquil Zaruma 

(Guayas) (El Oro) 


No. of samples 2,078 
 496 

No. of samples positive 54 49 

Percentage positive 2.6% 
 11.7% 


LOJA 

Province of
 
Loja
 

674 
95 (14.1) 
58 ( 8.6) 
16 (27.6%) 

22,027
 
1,110 ( 5.0%) 

664 ( 3.0%) 
32 ( 4.8%) 

42
 
7 (16.7%)
 

IDJA 

Portovelo
 
(El Oro)
 

414
 
8
 
7.1%
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Acute infections are of short duration and of varying severity. The
 
cases are clinically indeterminant: sudden-onset fever, headache, backache,
 
prostration, nausea and vomiting. As the disease progresses, the pulse slows
 
and weakens as the fever rises. Common hemorrhagic systems include epistoxis, 
buccal bleeding, hematimeisis, and melena. There is a moderate jaundice in 
the early stages with intensification occurring later. Fatality rates among 
indigenous populations of endemic areas are less than 5% but may reach 50%
 
amono non-indigenous groups. 

1. History 

fccording to the medical records of Ecuador, Aedes aegypti, the 
vector for urban yellow fever, was eradicated from the country in the 1960's. 
However, with the presence of the vector in and its dissemination from 
neighboring countries, such as Colombia, a surveillance program for the vector 
in the coastal Provinces was instituted in 1974. 

At the sa,'. time there was no anticipation of the eradication of 
epizootic and enzootic ye].llow fever in the eastern amazonic provinces. 
Tran:-iss;.or fcrom nonhuman primates to humans has continued to occur over the 
years. Finally. however, a program was instituted to prevent further 
outbreaks in this endemic area by the initiaticn and maintenance of a 
vaccination program. 

2. Surveillance Program in the Coastal Provinces 

The surveillance team of SNEM consists of ten brigades, a total of 42 
inspectors, whose responsibility is to maintain vector surveillance of 124 
communities in seven coastal provinces. Their primary responsibility is 
active case detection. In each community 10%, 30% or 100% of the homes are 
inspected for the vector, depending upon the size of the cormmunity. In sone 
designated areas, the technique of egg-laying traps is used. Larvae are also 
collected from stagnant water sources. All collected mosquitos and larval 
specimens are sent to the central laboratory for classification. National 
regulations prevent SNEM from inspecting all cargo ships that come into the
 
different seaports. To compensate for thiis restriction, 100% of all buildings 
and homes surrounding the ports are inspected. (All land and air transport 
coming from infested countries are inspected.)
 

In the last ten years, re-infestations have been detected in five 
different occasions; 1977, 1979, 1981, 1982, 1983 in the Province of Manabi. 
All re-infestations occurred in each year in the city of Manta (seau'ort) and 
in 1981 in the city of Portoviejo. The latter was an extension of a 
re-infestation of Manta, where contaminated boxes of apples -.:e transferred 
to Portoviejo.
 

Upon detection of Aedes aegypti, an intense study is inediately done
 
to define the affected area. Methods of attack include destruction of
 
contaminated materials, water treatment with Abate, intense spraying of the 

http:Tran:-iss;.or
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and exterior areas of all buildings with insecticide. Bimonthlyinterior 

to ensure complete eradication.entomological checks are made 

the Eastern Amazonic Provinces3. Control Program in 

The outbreak of sylvatic yellow fever in the eastern amazonic 

provinces of Ecuador has been intermittent but regular. Reported incidences 

last seven years are given in Table 1-9. The two worst outbreaks wereof the 
in 1979, where 21 deaths occurred in the Province of Zamora Chinchipe and in 

where 8 deaths were reported in the Province of Morona Santiago.1983, 

the local provincial health officials. SNE4 hasIn cooperation with 
initiated and maintained an active vaccination program in this amazonic region 

as the only means of disease control (Figure 1-3). As of 1983, the four 

provinces have the following vaccination coverage: Napo, 58%; Pastazo, 92%; 

Morona Santiago, 15% (only one canton has been vaccinated); Zamora Chinchipe, 

25% (only the area surrounding the city of Zamora has been vaccinated). With 
completethe establishment of the different provincial centers of vaccination, 

coverage is expected in the next two years, All travellers to the amazonic 

region can be vaccinated in the six designated health centers. 

Since the institution of the surveillance program on the coastal 

of urban yellow fever has been detected. However, continuedregion, no case 
surveillance is necessary to combat any possible re-infestation of the vector
 

and possible subsequent epidemic. The vaccination program in the amazonic 

region has had a strongly positive effect in the Province of Pastaza wnere 

nearly total coverage has been obtained. Until complete coverage is obtained 

in the other provinces, outbreaks of sylvatic yellow fever will continue to
 

occur.
 



YELUJWX FEVER CONTROL PROGRAM AND EPIDEMIOLOGICAL SURVEILLANCE 

CASES OF SYLVATIC YELLOW FEVER - ECUADOR 

1975 - 1983 

%1INCE YEARS 
0 
C 

-1 
SC 

2 
C 

-4 
SC 

AGE GROUPS 
5 -9 
C SC 

10 
C 

- 14 
SC 

15 
C 

& + 
SC 

TOTAL 

CONFIRMED UNCONFIRMED 
(OUNITIES 

1975 
1978 

3 1979 
o 1979 

1980 
1981 

-total 

jra 1979 
ra 1981 
-total 

)na Santiago 1980 
-total 

:aza 1983 
-total 

-
-
-

-
-

-
-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-
1 
-

1 
-

1 

-

-

-

-

-

-

-

.. 

1 

1-

-

2 

-

2 

-

-

-

-

1 

-

1 
1 

-

-

-

-

3 
1 
-

2 
6 

22 

-
22 

2 

2 

-

-

-

-

-

3 
-

-
3 

19 

1 
20 

1 

1 

8 
8 

3 
1 
1 
-
-

2 
7 

24 

-
24 

2 

2 

-
3 

-

-

-
3 
2 
-
5 

19 

2 
21 

1 

1 

-
5 

Lumbaqci 
Nuevo Rocafuerte 
Ahuano (San Pedro) 
San Jose (Lumbaqui) 
Palmeras,-Via Coca km. 17 
Rio Napo 

Cuenca del Rio Nagaritza 
Palanda Zone 

Taisha and Putuime 

x Sarayacu 

- - - - 1 1 2 2 30 29 36 32 

Until June 1983 
Cases Confirmed 
Cases Unconfirmed 

, 

TABLE 1-9 o o 1 



VACCINATION PROGRAM AGAINST SYLVATiC 

YELLOW FE'f ECUADOR 
.......:------..... . ... .... ..... -----..... . .__ ­

• . , i " " 

k-' /_--_.-_-_____._._____,__ 

(________I '" .. ... q\ _ 

2 v3Qu tc :::rj,. 2-" --­ ,, !'- ------- t--7-

II\ \ P D _ _......___ N 
I--

A -i--­

uayaquil. 

..Cuenca . - revious vaccinated 
.................. 

1- international vaccine 
-- Vaccination of travellers 

j/ a u.a× Centers of vaccination 
- anzatza 

Loja za a 

mra 

(, ' " 
F­

-"--- '-0 

I -­" 
F-4 

'0 



ANNEX J
 

Page J-1 of J-4 Pages 

SOCIAL SOUNDNESS ANALYSIS
 

SUMMARY:
 

Ecuador's 108,000 square miles are divided into three distinct zones: a
 
temjrate, e. hipl a1r-i-a-4aea lying between the two Andean mountain 
ranges; hot humid lowlands on the Pacrf - srd-z=.idny, tropical lowlands 
in the east. Both of the lowland areas are malarious, below the-,0met~r­
level. This malarious area comprises nearly two thirds of the country; its 
population--about 5.4 million or over 60% of the nation's estimated 
million people--represents the number of Ecuadoreans at malaria risk. 

The nation's population is generally considered to be composed of four 
main groups: Indian (30%), Spanish (10%), Indian-Spanish, or mestizo (50%) and 
African (9.5%). All others combined represent only 0.5%. Since the Spanish 
and Indian populations are heavily concentrated in the Andean highlands, the 
ethnic mix in the malarious areas appears to be quite different: a black 
group of perhaps 200,000 concentrated in the northern coastal zone; a number 
of Indian groups--Chachi and Colorado on the coast, and iQuichua, Shuar and 
others in the east--with combined populations of about 300,000. The enormous 
bulk of the population of the malarious area is mestizo---Spanish-speaking and 
Christian. Unlike the blacks and the Indian tribal groups, many of the 
mestizo population are rootless. They are also impoverished, land-hungry and 
tremendously mobile. Further, their mobility extends in two directions--to 
the already crowded cities, but also to the less settled rural areas, where
 
petroleum production, lumbering operations and, above all, available land, 
have proved to be irresistable magnets. Such migration has resulted in
 
unplanned colonization, deforestation, land-waste, erosion and flooding--an 
additional burden for future generations.
 

Smaller in numbers, the traditional rural society--tribal groups and 
Africans--is significantly different from what may be termed the transitional
 
rural society, the upwardly and outwardly mobile mestizo population. Tribal 
stability--in relation to their traditional abodes and to their place in
 
nature--has enabled them to preserve their identity, their languages, their
 
cultural identities, their religious and medical beliefs.
 

Two factors are present which make itpossible to predict a favorable
 
response to the proposed malaria program, from the mestizo small-holders or 
rural settlers to the traditionalist tribal groups and only slightly less 
traditionalist African population: 

1. The more than four centuries of religious and medical evangelism 
throughout Ecuador have had a major influence. Even in the tribal areas, 
where Shamanism and ancestral religions strongly influence the nominal 
Christian faith, and the traditional medicine-men and witch doctors remain 
all-powerful, malaria is considered a natural rather than a supernatural
 
disease, which is in some manner related to a kind of mosquito and is best
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treated by "modern" medicine, whether provided by SNIM, by church mission
 
groups, or by the local drugist. Drug treatment of malaria is popularly
 
approved.
 

2. SNa's performance, now in its third decade, has been such as to win 
at least acceptance and usually favor throughout the country. This acceptance 
probably derives in part from SNEM's pattern of employing locally the person­
nel who make occasional contact with the populace - specifically, the brigades 
of spraymen and their supervisors. The points of permanent contact--the 6,000 
volunteer collaborators who reside in the rural communities of Ecuador--are 
s elli( t of community leaders, and are frequently young 
women o£ better-than-average e-dtatcnal Q.Dd social status--well-accepted in 
their coimnurities. 

The existing "positive" reaction toward SNh-1 and its activities 
should not be taken for granted, at least in some areas. It is at a high 
point at this tLme because of the prese>: epidemic outbreak of malaria, with 
it:i '>ornpanying high morbidity. When disease incidence falls, the need for 
careful surveillance will continue, yet demand for and acceptance of SNIN 
interventions may decline. The development of programs of health education 
must be made to coincide with the present favorable predisposition of the 
population towacd SNEM and its activities. 

Poouiar Attitude towards Residual Spravin 

While DDT used as a residual spray remains generally effective against 
malaria vectors, many household pests (cockroaches, bed--bugs, flies) are no 
longer susceptible to DDT, and the' former enthusiasm for DEC is on the wane. 
Newspaper articles and pronouncements of some of Ecuador's environmental pre­
servationists (e.g. Fundaci6n Natura) have also led to fears of environental 
contamination by DDT. A technical dialog with suich organizations to 
demonstrate the safety of DDT when prop-erly used and restricted to use for 
public health purposes may be essential to terminate thei opposition to the 

' use of F/i, and, indeed, to enlist their sup xoort. 

Especially in the frontier areas along the Colombian border, there is now 
a popular resistance to the entrance of sprayers into dwellings--bccause of 
tha use of these houses for illicit drug storage. By themselves, S:EM em­
ployees cannot be expected to overcome this trend of resistance which indeed 
involves physical danger to the sprayman. 

Popular Attitude towards Druq Treatment 

As noted above, there is a ready recognition throughout rural Ecuador of 
malaria as a treatable disease. People recognize the symptoms of malaria, 
recognize that the suffering of the disease can be avoided, and search for 
treatment in the form of pills--from voluntary collaborators of SNFM, from 
religious missions, from health services, from local stores, or even from 
street salesmen. 
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This acceptance of the pill is not without problems. Although 
chloroquine has few serious side effects, it should be taken with meals; there
 
have been complaints of dizziness, sleepiness, "gastritis" and in black 
communities, pruritus.
 

Another charge is that the treatment is not fully effective; disease
 
recurrence (quite possible from new infection) is not uncommon. Equally
possible, of course, is that the patient has never received the full treatment
 
while waiting (for a period of months) for confirmation of malaria infection. 
Finally, the presence in the country of resistant strains of P. falciparum 
means that the standard chloroquine treatment will not always prove 
effective. Yet the Fansidar which successfully treats P.falciparum malaria is
 
not only far more expensive than chlorcquine, but is ineffective against the 
more common vivax malaria. 

Clearly, then, the program requires a major health education effort on
 
the need to complete the full course of treatment for malaria; regular

resupply of essential drugs to the voluntary collaborators; a far more rapid
 
return to the voluntary collaborator (or other treatment source) of blood
 
slide diagnosis, confirming not only the presence of the malaria parasite but
 
which kind of parasite; and prompt and correct treatment of the identified
 
form of malaria.
 

Migration and Malaria
 

Ecuador is currently undergoing a remarkably rapid population
 
redistribution, attributable in part to the high birthrate in the coastal
 
provinces but in far greater measure to migration. Population in many parts

of the Oriente appears to be expanding at the rate of 20% annually. The
 
pressure which such rapid population transfers place on the economic and
 
social infrastructure of the growing areas is already great and will grow.
 

One effect of these movements is to transfer malaria bodily into areas
 
which have not had a serious malaria threat--e.g., the suburbs of Guayaquil.
 
A second is to bring groups of land-hungry settlers not previously exposed to
 
major malaria risk into contact with the country's most virulent malaria
 
threat--in Esmeraldas--where the concomitant exposure to other vector-borne 
diseases is taking a further toll. Finally, the lure of employment in the oil
 
fields and the lumber camps of the Oriente is drawing settlers into areas
 
where the social and health infrastructure is virtually non-existent, and
 
where the malaria threat is as yet urimeasured.
 

Man-Made Malaria
 

Lumbering activities in both coastal and Oriente jungle areas, and o1. 
explcration and exploitation in Napo, have a common theme: they involve the 
opening of extensive access roads to hitherto virgin areas. Such roads are 
not engineered to eliminate water impoundments; as a result, there are created 
countless breeding sites for the vectors of malaria and other diseases. 
Colonists and existing pop'iuations alike ari unaware of the threat of such 
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dammed wate-r to their health. And with the colonists have come malaria
 
infections. These "developmient areas" are new malaria foci. 

SNL4 has a!- I--ast some engineering capacity, and should advise on the

construction of roads 
 to avoid the creation of man-made malaria foci.

ASdit-inaly, a SN1,4 health educaton campaign--through the voluntary

collaborators, health services, health promotores, comunal organizations,
school sz, and municipalities--can identify communal projects as well as

individual actions which can avert the malariogenic impact of unplanned

"0eve...p, , vn'.,a:scommnunication campaigns through such media regional
as
radio stations--in both Spanish and vernacular languages--can be effective in 
prr..~in9 co>.fr.tv rT-uid individual efforts. 

.lar.i a' t ... " System 

MEiia at Thsl..m receives so little attention in the Ecuadorean 
!Ti,.-.:'_ education stem that the graduating ?hysician (with a few hours of 

,nd not 

'Ae',. 1n.s is uceflected in :he health services of the MOH;


suph.-3 


a. i hours cf practie) may even be able to diagnose a 

... ;:!,ents are normally referred to SNM for diagnosis and
 
tr-at, ?.nc.. Coou4, -at:on of MOH with SNIM activities is totally passive; may

take blood 
slide and/or give :rest.ptive treatm,-nt, and refer patient to SNIM,

-but ta,,e no oL,: action. All malaria activities are centralized in SNEtI. 

A maor tlirust of a successful program of malaria control must involve
the Primar -y Ce,< system, facilities of the MOH, cononCare all educational 
training of Voiun;:.ary Collaborators and Health Promotores, zand a major
enlistment of popalar participation. These factors are explicitly taken into 
account in the K-sign of this project. 

Project l{enefic-r:ies 

The princ5:. beneficiaries of the malaria control project will be the 
inhabitants of small rural comnrunities associated with agricultural and lumber

production. 11.0'.s pupulation group is, in the main, made up of low-income
farmers, Lotetbler with tribal groups which are hunters and gatherers. Alsobenefitted will be the rural migrants, both to the urban-marginal zones where
socio-economic and health conditions augment the malaria risk and to the
rapidly developIr- areas in Esmeraldas and in the Oriente where health 
services are virtually non-existent. Thus, the program will benefit the
entire malarious portion of the country, concentrating in rural areas. While

particular benefit flows to pregnant women and small children., uron whom the

burden of malaria mortality falls most heavily, the program also uenefits the 
entire economically active adult population, for whom the disease represents

15 days of labor incapacity annually and a longer period of gradual recovery. 

In a larger sense, the beneficiary is the Ecuadorean economy, as
decreased malaria incidence permits the developnent of agricultural and forest 
zones and their itCorporation into the national productive system. 
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PROJECT EMNOMIC ANALYSIS 

1. Macroeconomic Overview 

After almost a decade of high economic growth, an improving balance of 
payments and, consequently, increasing foreign exchange reserves, 1981 marked 
the start of a period of increasing difficulties for Ecuador. The balance of 
payments registered its first deficit in over four years in 1981. The 
deterioration in the balance of payments was accomwianied by a general 
weakening of the economy. From a peak of 5.1 percent in 1979, real GDP growth 
fell to 1.4 percent in 1982 and was negative by 3.3 percent in 1983. 

Adverse external developments (high international interest rates and a
 
drop in oil export revenues) were compounded by domestic expansionary demand
 
policies and overvaluation of the sucre, bringing about more rapid inflation,
 
a continuing deterioration of the balance of international payments, and
 
economic stagnation. In the second half of 1982 and the first half of 1983
 
these problems were exacerbated by severe weather conditions which caused
 
flooding and affected export shipments and 'transportation.
 

The key agricultural and industrial sectors registered declines of 14.9 
and 5.6 percent respectively. Unemployment reached 9 percent. Investment in 
1983 was only 16.5 percent of GDP, compared with 25 percent in 1.981 and 1982, 
as cuts in public spending brought about a fall in the public sector deficit
 
from 4.2 percent of GDP in 1982 to 3.1 percent of GDP in 1983. Inflation rose 
from 16.3 percent in 1982 to almost 60 percent in 1983, mainly due to basic 
food and raw materials shortages resulting from the floods, as well as to 
devaluation of the currency and increases in the price of joods and services
 
supplied by the public sector. fn the maantime, however, the balance of 
payments showed a marked improvement as the current account deficit fell from 
U.S.$1.2 billion in 1982 to U.S.$104 million in 1983, while the country's
 
total reserves (minusgold) more than doubled to U.S.$632.4 million with
 
respect to the previous year.
 

Expecting a recovery in 1984, the government had initially forecast a 
real GDP growth of 1/2 percent. This now appears to be on the low side and 
the projection has been adjusted to around 1 to 1.5 percent. The main 
stimulus should derive both from a revival in agriculture as weather condi­
tions return to normal, and from continued oil production increases. Ac­
cordingly, unemployment should drop in 1984. Inflation by year end 1984 is 
expected to have fallen to 25 percent. A substantial improvement was already 
evident in the first nine months of this year. 

Ecuador appears on course to meeting the targets set by the IMF program 
which expired at the end of July. The program included a limit of a 4 percent 
budget deficit to GDP ratio for 1983; the final outturn appears to have been 
well within the limit. The public and publicly guaranteed debt reached only 
U.S.$4.5 billion, at the end of last year, the ceiling having been U.S.$4.6 
billion. A minimum level c.Z net international reserves of U.S.$110 million 
was set for end 1983 whereas in fact they reached U.S.$151 million. For the
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end of the first half of this year the target was U.S.$143 million, and by May
the figure was close, at U.S.$141 million. Meanwhile central. bank credit to 
the government has been kept within the prescribed limits and during the first 
quarter the bank's net domestic assets reached 18 billion sucres compared with 
the IMF's ceiling of 18.5 billion. There also have been moves towards the 
trade liberalization recomended by lthe IMF. 

2. Projec ; is - Sunary and Conclusions 

This nalysis appraises the malaria control project in terms of 
whetberj! Le from an economic standpoint. 

Malaria is a major health problem in Ecuador; the disease is highly 
endemic in the coastal, eastern, and low mountain regions of the country, 
which constitute sixty percent of the land area and contain over two-thirds of 
its population. The number of malaria cases detected and treated have risen 
from 83700 irt 1.980 to an estimated 80,000 by the end of 1984. A conservative 
rmeasure oE Uih; year's actual number of cases could exceed 400,000. Without 
the preventive aind curative measures to be effected by this project, the 
actual number of cases could well grow to almost 2 million annually by 1989 
(see T.able K-3) -- a 60% increase in 1924 over 1983, followed by 40% annual 
increases in t'°)e next three years and thereafter a tapering off in the rate of 
increase (but not in actual numbers of new cases) to 32% and 27%. This 
pattern of comounded increases has been typical of uncontrolled epidemic 
malaria in other countries. 

The project, during its five years of implementation, will prevent about 
5.6 million malaria cases and enable the economy to save over U.S.$126 million 
equivalent (see Tables K-3 and 28). Project costs are U.S.$40.2 million 
equivalent, estimated at the free market exchange rate of U.S.$1.00 = Sucres 
100.00. 

Substantial direct and indirect benefits will be derived from this 
project. This analysis has quantified only those benefits that can bo 
realistically valued in monetary terms. These are the savings from red-.ic d 
expenditures for medical treatment and income loss. The avoided - xp1i Ttarz 
and losses during the five years of implenr.ntation are as follows: over 
U.S.$1.3 million in presumptive treatment (Table K-14); U.S.$6.0 -!:Ilion in 
radical treatment (Table K-19); U.S.$100.0 million in hospitalizati-'n (Table

K-22).- and U.S.$8.7 million in income loss (Table K-27).
 

Current estimates indicate that the opportunity cost of capital lies 
between 12 and 15 percent; this analysis has chosen the higher figure to 
determine the economic profitability of this project. 

The project was subjected to three of the most comonly used primary 
tests of value. The benefit-cost ratio is 2.93 indicating that the project is 
acceptable in terms of generating benefits in excess of its costs (i.e., for 
every U.S.$i.00 spent on malaria control, the project will yield U.S.$2.93 in 
benefits). The project's net present worth is U.S.$51.2 million and the 
economic rate of return (FRR) exceeds 50 percent (Table K-29). 

http:U.S.$2.93
http:U.S.$i.00
http:U.S.$1.00
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Since accurate projections in estimating costs and particularly benefits,
 
are relatively difficult in health projects, several sensitivity tests were
 

conducted in order to study the impact that changes in costs and benefits
 

would have on the profitability of the project (see Tables K-30, 31 and 32).
 

3. Methodology 

The essence of this economic analysis is the comparison of what the
 

econcmy's expenditures and losses would be "with" and "without" the project.
 

The difference between the two, enables a determination of the net benefits
 
derived as a result of this malaria control project. It should be noted,
 
however, that while the savings from reduced requirements for medical
 
attention to the ill and income loss can be estimated with some precision,
 

they represent only thie tip of the iceberg; the great bulk of the actual cost
 
of illness remains submerged and unknown.
 

Since Ecuador has neither significant subsidies nor administrative price
 
controls which would require the use of accounting prices, the monetary
 

expressions are all at domestic market prices. Because this project's labor
 

costs account for a significant proportion'of its total costs, this analysis
 
does not value labor at its opportunity cost. To have done so would have only
 

slightly decreased the benefits and would have had the effect of significantly
 
reducincj the project costs.
 

The period of analysis is five years. The values of the costs and
 
benefits have been divided by years and appropriately discounted over time to
 

yield present values. The discount rate selected is 15 percent.
 

The results of a sensitivity analysis to test the effects on the ERR of
 
cost overruns and shortfall in benefits are presented in Tables K-30, 31 and
 
32). 

Information pertaining to technical issues such as incidence with and
 

without the project, costs of drugs and hospitalization, number of days lost
 

from work, etc., was obtained from local and expatriate malaria experts.
 

4. Project Cost Estimates
 

All the resources, both physical and human, that will go into the imple­

mentation of this project have been identified and quantified. Project cost
 

estimates are based on current costs but include physical and price contin­
gencies of 15 percent. The present value at 15 percent of this project's cost 
is U.S.$26.5 million (Table K-29). 

5. Malaria Cases Projections
 

The data used to estimate the number of malaria cases that can be
 

expected from 1985 to 1989 in the absence of a malaria control project, and
 
the number of cases to be expected during the life of the project, was derived
 

from official government population statistics and estimates provided by the 

malaria technical experts (see Tables K-I thru 7).
 



ANNEX K 
Page K-4 of K-24 Pages 

6. Costs Without the Project 

In the absence of this malaria control project, the number of preventable 
cases will rise from 460,000 in 1985 to 1.9 million in 1989. Of these,
preventable P. vivax cases will increase from 345,000 to near 1.4 million and
 
the severe cerebral malaria (P.falciparum) cases will grow from 140,000 in
 
1965 to over 470,000 in 1989 (see Tables K-3 thru 11).
 

Without the project, the Ecuadorean economy will be faced with additional 
annual xpenditures which will rise from U.S.$1.5 million to U.S.$6.3 million 
for drugs, U.S.$8.3 million to U.S.$33.6 million for hospital treatment, and
 
U.S.$720,000 to U.S.$2.9 million for loss of income, from 1985 to 1989.
 

Projected expenditures to be incurred without the project in presumptive
and radical treatment, and in hospitalization, are presented in Tables 12 thru 
22. The cost of hospitalization ranged from U.S.$30.0 to U.S.$50.0 equivalent 
per day; the former figure was used. An additional cost to the economy is 
reprelcnted by die loss of earnings of an employed individual as a result of 
malaria. The rfced&Ue used to estimat~e the loss of income is shown on Tables 
23 thru 27. Although official statistics indicate that over 62 percent of 
total adult popu.lation (over 15 years old) are grinfully eqployed, this
 
analysis is based on the assumption that only 3 percent of adults suffering
 
from malaria are fully employed.
 

Because malaria cases will occur during implementation of the project, 
their cost to the economy have been estimated following the same principles as 
those applied for calculating the costs without the project. 

7. Benefits 

Execution of the project would primarily benefit some 5.7 million
 
individuals who live in the areas infected by malaria--in particul] : , y, ung 
children and pregnant women, who bear the greatest burden of malaria 
mortality, but also the entire economically active adult pculatior, for who'T
1 
the disease represents 15 days of labor incapacity. The project's direct 
benefits are the expenditures avoided in drug use, hospital treatnriwnt and 
of income. All costs incurred by the project have been subtracted from the

1:,s 

project's total direct benefits. 

In addition to the direct benefits that lend themselves to 
quantification, the project will produce a greater number of indirect benefi.ts 
whose impact could not be properly assessed in economic terms durirg the time 
available for this analysis. Of these, the following are considered the most 
significant: 

- strengthening of the general health delivery system; 

- decrease of the incidence of other diseases (malaria reduces the 
general state of an individual's health); 

http:benefi.ts
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-	 supporting the government's efforts to colonize large areas partly
uninhabitated (particularly in the Provinces of Napo, Pastaza, Morona Santiago 
and Zamora Chinchipe); 

- enabling the expansion of agricultural acreage and thus increasing

total agricultural production (malaria has the immediate effect of slowing

down the expansion of cleared land and reducing the amount of land brought
 
under cultivation);
 

-	 increasing the amount of produce that is harvested (farm families 
affected by malaria show reduced harvests); and 

- alleviating labor bottlenecks which hamper development projects being 

implemented in the provinces affected by malaria. 

8. 	 Sensitivity Analysis
 

The results of the sensitivity analysis tests show that 
if the project
 
costs had been underestimated by 50 percent or if 
 they 	would suffer a 50 
percent annual increase, the economic rate of return would still be over 50
 
percent (Table K-30).
 

Alternatively, the rate 
of return has been calculated on the assumption
 
that the benefits had been overestimated by 50 percent or, what is the same,

that the projected losses to be avoided would be 50 percent less than
 
expected. Under this assumption, the economic 
 rate of return also remains
 
above 50 percent (Table K-31).
 

The 	last sensitivity test 
(Table K-32) shows that if the project costs
 
were to increase by 40 percent per annum and the projei.t benefits were to be
 
reduced by a similar percentage, the economic rate of return is greater than
 
50 percent.
 

9. 	 Cost Effectiveness
 

The 	alternatives available to reduce the incidence of malaria are 
essentially the following: 

-
 to attack the parasite through the massive provision of prophylactic
 
drugs;
 

- to attack the mosquito through a massive campaign of insecticide
 
spraying; and
 

- to attack the parasite and the mosquito in a balanced manner, while
 
introducing other measures that lower the cost of the most expensive element, 
which is insecticide. 

The 	proposed malaria control project has chosen the third alternative as 
the most cost effective way to reduce the incidence of malaria in Ecuador. 
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Table K-33 shows that under this approach the annual cost per beneficiary is
 
U.S.$1.64 equivalent.
 

The cost implications of reducing malaria incidence through the provision 
of prophylactic drugs to the population residing in malaria regions have also 
been exp'nined. The analysis shows that the cost per beneficiary is more than 
50% higher that incurred under the project. Table K-34 provides the analysis' 
results and an explanation as to how it was conducted. It should be noted
 
th.at the per capita cost of this alternative has only considered the cost of
 
the malaria prophylactic and has not computed other incidental expenditures
 
such as tile salaries and wages of those in charge of the distribution, rental
 
of facilities, transport costs, etc.
 

Because massive insecticide spraying would have costs which are 
prohibitive, it has been deemed unnecessary to determine its 
cost-affectiveness. 

AC. Recurrent Costs Issue
 

Since the beginniny of 1983, stabilization has been the main aim of the 
Dcua2oredn government's fiscal policy, and the budget deficit has been 
virtually eliminated. This was achieved after the government abolished most 
export tax exemotions. introduced import surcharges, reduced duty exemptions, 
increased domestic petroleum prices and electricity and telephone rates, and 
further restricted expendituras. The Central Bank's credit to the public 
sector has been kept within the limits set by the IMF. 

Given the government's commitment and actions leading towards maintaining
 
a sound fiscal situation, it is only reasonable to conclude that the 
government's agreement to provide the financial resources needed to implement 
this project is to be be honored.
 

11. Conclusions
 

On the basis of this economic analysis, the Malaria Control Project to 
the Government of Ecuador is suitable for AID's assistance. 

http:U.S.$1.64
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ECDNOMIC ANALYSIS TABLES 

TABLE K-i 

PROJECTED POPJLATION IN MALARIA AFFECTEDiPROVINCES 

(Thousands) 

Provinces 1982* 1985 1986 1987 1988 1989 

Carchi 128.1 131.1 131.2 131.5
131.3 131.6
 
Imbabura 
 248.6 262.7 265.6 268.6 271.5 274.6
 
Pichincha 1,369.1 1,565.3 1,627.6 1,692.4 1,759.7 
 1,829.8

Cotopaxi 274.3 303.8 309.2 314.7 320.3 326.1 
Bolivar 149.5 152.5 152.1 151.5 151.1 
 150.5
 
Chimborazo 331.5 360.6
357.7 363.6 366.6 369.6
 
Caftar 175.9 189.5 192.8 199.6
196.2 203.1
 
Azuay 438.1 484.9 494.7 515.1
504.8 525.5
 
Loja 356.5 379.3 379.7 380.4
380.1 380.8
 
Esmeraldas 247.9 277.1 282.4 287.8 293.4 
 299.1
 
Manabi 885.3 975.2 982.4 989.7 997.1 
 1,004.4

Los Rios 451.1 507.3 515.7 524.3 532.9 541.8
 
Guayas 2,022.9 2,339.3 2,418.6 2,500.6 2,585.4 2,673.1

El Oro 337.1 385.3 396.1 407.1 418.5 430.1
 
Napo 115.1 149.2 160.8 173.2 186.6 201.1
 
Pastaza 31.8 36.5 37.9 40.9
39.4 42.5
 
Morona Stgo. 
 70.2 80.1 82.8 85.7 88.7 91.8
 
Zamora Chin. 
 29.1 54.5 56.5 58.7 60.9 63.1
 

Total 7,662.1 8,631.3 8,846.7 9,069.7 9,300.2 9,538.6
 

Note: * 1982 Preliminary Census
 

Source: National Institute of Statistics and Census and own estimates.
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TABLE K-2 

POPIATION AT MALARIA RISK 
(Thousands) 

- BY AGE GROUP 

1985 

1986 

1987 

1988 

1989 

Total 
5,694.4 

5,836.7 

5,982.7 

6,132.2 

6,285.5 

Under 15 Years 
2,368.9 

2,428.1 

2,488.8 

2,551.0 

2,614.8 

Over 15 Years 
3,325.5 

3,408.7 

3,493.9 

3,581.2 

3,670.8 

Note: 

Source: 

41.6 percent of the population are under 15 years of age. 

SNEM daca for 1984 and own estimates, projecting
population growth at 0.025% annually. 

1985 

1986 

1987 

1988 

1989 

Total 

TABLE K-3 

MALARIA CASES PROJECTIONS: WITH AND WITHDUT PROJECT 
(Thousands) 

Without With 

560.0 100.0 

800.0 80.0 

1,120.0 40.0 

1,480.0 25.0 

1,880.0 15.0 

5,840.0 260.0 

Avoided 

460.0 

720.0 

1,080.0 

1,455.0 

1,865.0 

5,580.0 

Source: Technical experts. 

I. 
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TABLE K-4 
MALARIA CASES WITHDUT ROJECT: BY TYPE OF MALARIA 

(Thousands) 

Total P. vivax P. falciparum 

1985 560.0 420.0 140.0 

1986 800.0 600.0 200.0 

1987 1,120.0 840.0 280.0 

1988 1,480.0 1,110.0 370.0 

1989 1,880.0 1,410.0 470.0 

Note: 
 75 percent of malaria cases are P. Vivax 

Source: Technical experts.
 

TABLE K-5 

MALARIA CASES WITH PROJECT: BY TYPE OF MALARIA 
(Thousands) 

Tbtal P. vivax P. falciparum 

1985 100.0 75.0 25.0
 

1986 80.0 60.0 20.0 

1987 40.0 
 30.0 10.0
 

1988 25.0 
 18.8 
 6.3
 

1989 15.0 
 11.3 
 3.8
 

Note: 75 percent of malaria cases are P. Vivax
 

Source: Technical experts. 
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TABLE K-6 

P. VIVAX MALARIA CASES AVOIDED 

(Thousands) 

Without With Avoided 

1985 420.0 75.0 345.0 

1986 600.0 60.0 540.0 

1987 840.0 30.0 810.0 

1988 1,110.0 18.8 1,091.2 

1989 1,410.0 11.3 1,398.7 

Source: Tables 4 and 5 

TABLE K-7 

P. FALCIPARUM MALARIA CASES AVODED 
(Thousands) 

Without With Avoided 

1985 140.0 25.0 115.0 

1986 200.0 20.0 180.0 

1987 280.0 10.0 270.0 

1988 370.0 6.3 363.7 

1989 470.0 3.8 466.2 

Source: Tables 4 and 5 
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TABLE K-8 

P. VIVAX CASES WITRJUT PROJECT: BY AGE GROUP 
(Thousands) 

Total Under 15 Years Over 15 Years 

1985 420.0 174.7 245.3 

1986 600.0 249.6 350.4 

1987 840.0 349.4 490.6 

1988 1,110.0 461.8 648.2 

1989 1,410.0 586.6 823.4 

Source: Table 6 

TABLE K-9 

P. FALCIPARUM CASES WITH3UT PROJECT: BY AGE (iOUP 
(Thousands) 

Total Under 15 Years Over 15 Years 

1985 140.0 58.2 81.8 

1986 200.0 83.2 116.8 

1987 280.0 116.5 163.5 

1988 370.0 153.9 216.1 

1989 470.0 195.5 274.5 

Source: Table 7 
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TABLE K-10 
P. VIVAX CASES WITH PROJECT: BY AGE (iOUP 

(Thousands) 

Tbtal Under 15 Years Over 15 Years 
1985 75.0 31.2 43.8 
1986 60.0 25.0 35.0 
1987 30.0 12.5 17.5 
1988 18.8 7.8 11.0 
1989 11.3 4.7 6.6 

Source: Table 6 

TABLE K-II 

P. FALCIPARUM CASES WITH PROJECT: BY AGE GROUP 
(Thousands) 

Tbtal Under 15 Years Over 15 Years 
1985 25.0 10.4 14.6 
1986 20.0 8.3 11.7 
1987 10.0 4.2 5.8 
1988 6.3 2.6 3.7 
1989 3.8 1.6 2.2 

Source: Table 7 

\>
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TABLE K-12
 

PRESUMPTIVE TREATMENT DRUG OOST WITH)UT PROJECT
 

Under 15 Years Over 15 Years 
Seeking Cost Seeking Cost Total 

Total 
(000) 

Treatment 
(000) 

($000) Total 
(000) 

Treatment 
(000) 

($000) Cost 
(000) 

1985 
1986 
1987 

2,368.9 
2,428.1 
2,488.8 

1,184.5 
1,214.1 
1,244.4 

213.2 
218.5 
224.0 

3,325.5 
3,408.7 
3,493.9 

1,662.8 
1,704.3 
1,746.9 

598.6 
613.6 
628.9 

811.8 
832.1 
852.9 

1988 2,551.0 1,275.5 229.6 3,581.2 1,790.6 644.6 874.2 
1989 2,614.8 1,307.4 235.3 3,670.8 1,835.3 660.7 896.1 

Notes: 	 50 percent of population in each age group will seek medical attention
 
due to some type of fever, three times a year.
 

Drug dosages obtained from SNEM and administered as follows: 
a. Under 15 Years: 2 chloroquine'tablets per visit.
 
b. Over 15 Years: i chloroquine tablets per visit. 

Drug cost: U.S.$.03 per 150 mg. of chloroquine tablet 

Sources: SNEM publication and technical expert's advice. 

TABLE K-13
 

PRESUMPTIVE T EATMENT DRUG CQST WITH PROJECT 

Under 15 Years 
 Over 15 	Years
 
Seeking Cost Seeking Cost Total 

Total Treatment ($000) Total Treatment ($000) Cost 
(000) (000) (000) (000) 	 ($000) 

1985 2,368.9 1,066.0 191.1 3,325.5 
 1,496.5 538.7 729.8
 
1986 2,428.1 971.2 174.8 
 3,408.7 1,363.5 490.9 665.7
 
1987 2,488.8 871.1 3,493.9
156.8 1,222.9 440.2 579.0
 
1988 2,551.0 765.3 137.8 
 3,581.2 1,074.4 386.8 524.6
 
1989 2,614.8 653.7 117.7 3,670.8 917.7 330.4 
 448.1
 

Notes: 	 Population seeking medical attential due to some type of fever will
 
decrease by 50 percent by the end 	of the project. 

Drug dosages obtained from SNEM and administered as tollows:
 
a. Under 15 Years: 2 chloroquine tablets per visit.
 
b. Over 15 Years: 4 chloroquine tablets per visit. 

Drug cost: U.S.$.03 per 150 mg. of chloroquine tablet 

Sources: SNP4 publication and technical expert's advice. 

http:U.S.$.03
http:U.S.$.03
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TABLE K-14 

PRESUMPTIVE TREATMENT DRUGS OSTS: WITH AND 	 WITHOUT PROJECT 

Without 

1985 811.8 

1986 832.1 

1987 852.9 

1988 874.2 

1989 896.1 

4,267.1 

Source: Tables 12 and 13 

P. VIVAX DRUGS 

1985 
1986 
1987 
1988 
1989 

Under 15 Years 
Cases Cost 
(000) ($000) 

174.7 181.7 
249.6 259.6 
349.4 363.4 
461.8 480.3 
586.6 610.1 

(U.S.$000) 

Costs P.V.
With Avoided 15% 

729.8 82.0 71.3 

665.7 	 166.4 125.8
 

579.0 273.9 180.2 

524.6 
 349.6 200.0
 

448.1 	 448.0 223.1 

2,947.2 1,319.9 
 800.4
 

TABLE K-15 

ODST WITHDUT THE PROJECT 

Over 15 	Years
 
Cases Cost Thtal Cost 
.00) 	 ($000) ($000) 

245.3 529.8 
 711.5
 
350.4 756.9 
 1,016.4 
490.5 1,059.5 1,422.9

648.2 1,400.1 1,880.4

823.4 1,778.5 2,388.6
 

Notes: 	 Three P. Vivax attacks per year.
 

Drug dosages obtained from SNEM and administered as follows:
 
a. Under 15 Years: 
 5 chloroquine and 1.5 primaquine/attack.
b. Over 	 15 Years: 11 chloroquine and 3 primaquine tablets per attack. 
Drug cost: 	 U.S.$.03 per 150 ;rg. of chloroquine tablet
 

U.S.$.13 per 15 mg. primaquine tablet
 

Sources: SNEM publication and technical expert's advice. 

http:U.S.$.13
http:U.S.$.03
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TABLE K-16 

P. VIVAX DRUGS CXST WITH THE PROJECT 

Under 15 Years Over 15 Years
 
Cases Cost Cases Cost 
 Total Cost 

(000) ($000) 	 (000) ($000) ($000) 

1985 31.2 32.4 	 43.8 94.6 127.1 
1986 25.0 26.0 
 35.0 75.6 101.6
 
1987 12.5 13.0 	 17.5 37.8 	 50.8 
1988 	 7.8 8.1 11.0 23.8 31.9 
1989 4.7 4.9 	 6.6 14.3 19.1 

Notes: Three P. Vivax attacks per year.
 

Drug dosages obtained from SNO and administered as follows:
 
a. Under 15 	Years: 5 chloroquine and 1.5 primaquine/attack.

b. Over 15 Years: 11 chloroquine and 3 primaquine tablets per attack.
 

Drug cost: 	 U.S.$.03 per 150 mg. of chloroquine tablet 
U.S.$.13 per 15 mg. primaquine tablet 

Sources: SNEM publication and technical expert's advice.
 

TABLE K-17
 

P. FALCIPARLU4 DRUGS OST WITH THE PROJECT 

Under 15 Years Over 15 Years 
Cases Cost Cases Cost Total Cost 
(000) ($000) (000) ($000) ($000) 

1985 58.2 235.7 81.8 669.9 905.7 
1986 
1987 
1988 
1989 

83.2 
116.5 
153.9 
195.5 

337.0 
471.8 
623.3 
791.8 

116.8 
163.5 
216.1 
274.5 

956.6 
1,339.1 
1,769.9 
2,248.2 

1,293.6 
1,810.9 
2,393.2 
3,039.9 

Notes: Three P. Falciparum attacks per year.
 

Drug dosages obtained from SNE4 and administered as follows:
 
a. Under 	15 Years: 5 chloroquine and 1.5 fansidar/attack.

b. Over 15 Years: 11 chloroquine and 3 fansidar tablets per attack. 
Drug cost: U.S.$.03 per 150 mg. of chloroquine tablet 

U.S.$.80 per 15 mg. per fansidar tablet
 

Sources: SNEM pub.Lication and technical expert's advice.
 

http:U.S.$.80
http:U.S.$.03
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TABLE K-18 

P. FALCIPARUM DRUGS COST WITH THE PROJECT 

Under 15 Years Over 15 Years
 
Cases Cost Cases 
 Cost Total Cost 
(000) ($000) (000) ($000) ($000) 

1985 10.4 42.1 14.6 119.6 161.7 
1986 8.3 11.733.6 95.8 129.4 
1987 4.2 17.0 
 5.8 47.5 64.5
 
1988 2.6 3.7 40.8
10.5 30.3 

1989 1.6 6.5 2.2 18.0 24.5 

Notes: Three P. Falciparum attacks per year. 

Drug dosages obtained from SNF4 and afcinistered as follows:
 
a. Under 15 Years: 5 chloroquine add 1.5 fansidar/attack.

b. Over 15 Years: 11 chloroauine and 3 fansidar tablets per attack. 

Drug cost: U.S.$.03 per 130 mg. of chloroquine tablet 
U.S.$.80 per 15 mg. per !ansidar tablet
 

Sources: SNEM publication and technical expert's advice.
 

TABLE K-19
 

RADICAL TREATMENT DRUGS (OSTS: WITH AND WITFIDUT THE PROJECT 
(U.S.s000)
 

Costs P. V. 
Without With Avoided 15% 

1985 1,617.2 288.8 1,328.4 1,155.7
 

1986 2,310.0 231.0 2,079.0 1,571.7
 

1987 3,233.8 115.3 3,118.5 2,052.0 

1988 4,273.6 72.7 4,200.9 2,40k.9
 

1989 5,428.4 43.6 5,384.8 2,681.6
 

16,863.0 751.4 16,111.6 9,864.0
 

Source: Tables 15 thru 18 

http:U.S.$.80
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TABLE K-20 

HOSPITALIZATION COST WITHOUT THE PROJECT 

Tbtal 
P.Vivax Cases 
Require Hospit. Tbtal 

P. Falciparum Cases 
Require Hospit. Iotal 

Cases Hospit. Cost Cases Hospit. Cost Cost 
(000) (000) ($000) (000) (000) ($000) ($000) 

1985 420.0 42.0 3,780.0 140.0 35.0 6,300.0 10,080.0 
1986 
1987 

600.0 
840.0 

60.0 
84.0 

5,400.0 
7,560.0 

200.0 
280.0 

50.0 
70.0 

9,000.0 
12,600.0 

14,400.0 
20,160.0 

1988 1,110.0 111.0 9,990.0 370.0 92.5 16,650.6 26,640.0 
1989 1,410.0 141.0 12,690.0 470.0 117.5 21,150.0 33,840.0 

Notes: 10 percent of P. Vivax cases require hospitalization for 3 days. 

25 percent of P. Falciparum cases require hospitalization for 6 days. 

Hospital bed cost per day is U.S.$30.00. 

Sources: Technical expert's advice.
 

TABLE K-21 

HOSPITALIZATION OST WITH THE PROJECT 

P.Vivax Cases P. Falciparum Cases 
Tbtal Require Hospit. Total Require Hospit. Total 
Cases Hospit. Cost Cases Hospit. Cost Cost 
(000) (000) ($000) (000) (000) ($000) ($000) 

1985 75.0 7.5 675.0 25.0 6.3 1,125.0 1,800.0
1986 60.0 6.0 540.0 20.0 5.0 900.0 1,440.0
1987 30.0 3.0 270.0 10.0 2.5 450.0 720.0 
1988 18.8 1.9 169.2 6.3 1.6 283.5 452.7 
1989 11.3 1.1 101.7 3.8 1.0 171.0 272.7
 

Notes: 10 percent of P. Vivax cases require hospitalization for 3 days.
 

25 percent of P. Falciparum cases require hospitalization for 6 days.
 

Hospital bed cost per day is U.S.$30.00.
 

Sources: Technical expert s advice.
 

http:U.S.$30.00
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TABLE K-22
 

HDbPITALIZATION TREADhENT CfSTS: WITH AND WITHDUT THE PROJECT 
(U.S.$000) 

Costs P. V.
Without With Avoided 15% 

1985 10,080.0 1,800.0 8,280.0 7,203.6
 

1986 14,400.0 1,440.0 12,960.0 9,797.8
 

1987 29,150.0 720.0 19,430.0 12,784.9
 

1988 26,640.0 452.7 26,187.3 14,979.1
 

1989 33,640.0 272.7 33,367.3 16,616.9
 

104,910.0 4,685.4 100,224.6 61,382.4
 

Source: Tables 20 and 21 

TABLE K-23 

INOME LOSS WITHDUT THE PROJECT: P. VIVAX CASES 

Over 15 Years 
P. Vivax Cases 

(000) 

Gainfully 
Employed 
_ o000) 

Unable 
to Work 

(000) 

Total Income 
Loss 

($000) 

1985 245.3 98.1 24.5 291.9 

1986 350.4 140.2 35.0 417.0 

1987 490.6 196.2 49.1 583.8 

1988 648.2 259.3 64.8 771.4 

1989 823.4 329.4 82.3 979.8 

Notes: 40 percent of adult P. Vivax cases are employed.

25 percent of employed P. Vivax cases will be unable to work.
 
Minimum daily wage is U.S.$1.70 equivalent. 
Average number of days off work is 7. 

http:U.S.$1.70
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TABLE K-24 

INODME IOSS WIT2H THE PROJECT: P. VIVAX CASES 

Over 15 Years 
P. Vivax Cases 

(000) 

1985 43.8 

1986 35.4 

1987 17.5 

1988 11.0 

1989 6.6 

Gainfully 
Employed 

(000) 

Unable 
to Work 
(000) 

Total Income 
Loss 

($000) 

17.5 4.4 52.1 

14.0 3.5 41.7 

7.0 1.8 20.8 

4.4 1.1 13.1 

2.6 0.7 7.9 

Notes: 	 40 percent of adult P. Vivax cases are employed. 
25 percent of employed P. Vivax cases will be unable to work. 
Minimum daily wage is U.S.$1.70 equivalent. 
Average 	number of days off work is 7.
 

TABLE K-25
 

INOME LOSS WITHDUT THE PROJECT: 


Over 15 Years Gainfully 

Falciparum Cases Enployed 


(000) 	 (000) 


1985 81.8 32.7 


1986 116.8 46.7 


1987 163.5 65.4 


1988 216.1 	 86.4 

1989 274.5 	 109.8 


Notes: 	 40 percent of adult P. Falciparum cases 

P. FALCIPARUM CASES
 

Unable Total Income 
to Work Loss 
(000) 	 ($000)
 

16.4 	 584.1
 

23.4 	 834.0
 

32.7 1,167.4
 

43.2 1,543.0 

54.9 1,959.9
 

are employed. 
50 percent of employed P. Falciparum cases will be unable to work.
 
Minimum daily wage is U.S.$1.70 equivalent.
 
Average number of days off work is 21.
 

http:U.S.$1.70
http:U.S.$1.70
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1985 

1986 

1987 

1988 

1989 

TABLE K-26 

INCODME IOSS WITH THE PROJECT: 

Over 15 Years Gainfully 
Falciparin Case Employed 

(000) (000) 

14.5 5.8 

11.7 4.7 

5.8 2.3 

3.7 1.5 

2.2 0.9 

P. FALCIPARUM 

Unable 
to Work 
(000) 

2.9 

2.3 

1.2 

0.7 

0.4 

CASES 

Total Income 
Loss 

($000) 

103.5 

83.5 

41.4 

26.4 

15.7 

1btes: 40 percent of adult P. Falciparum cases are employed.
50 percent of employed P. Falciparum cases will be unable to work. 
Minimum daily wage is U.S.$1.70 equivalent. 
Average number of days off work is 21. 

TABLE K-27 

INODME LOSS: WITH AND WITHDUT THE 
(U.S.$000) 

PROJECT 

1985 

1986 

1987 

1988 

1989 

Without 

876.0 

1,251.0 

1,751.2 

2,314.4 

2,939.7 

9,132.3 

With 

155.6 

125.2 

62.2 

39.5 

23.6 

406A 

Costs 
Avoided 

720.4 

1,125.6 

1,689.0 

2,274.9 

2,916.1 

8,726.2 

P. V. 
15% 

626.7 

851.1 

1,111.4 

1,301.2 

1,452.2 

5,342.7 

Source: Tables 23 thru 26 
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TABLE K-28 

' OTAL CDSTS AV)IDED 
(U.S.$000) 

Costs Present Costs Present P.v. 
Without Value With Value Costs 
Project 15% Project 15% Avoided 

1985 13,384.4 11,644.4 2,974.2 2,587.6 9,056.8 

1986 18,793.1 14,207.6 2,461.9 1,861.2 12,346.4 

1987 25,9R7.9 17,100.0 1,476.5 971.5 16,128.5 

1988 34,124.1 19,519.0 1,089.5 614.1 18,904.9 

1989 43,104.2 21,465.9 788.0 392.4 21,073.5 

135,371.8 84,024.4 8,700.1 6,383.5 77,640.9 

Source: Tables 13 thru 27 

TABLE K-29 

BEEFIT-ODST RATIO, NET PRESENT WORT"H, 
INTLRNAL EONaMIC RATE OF RETURN 

(U.S.$000) 

Project Benefits Project Costs 
Net Net 

P. V. P. V. Benefits Benefits 
Gross 15% Gross 15% 15% 50% 

1985 10,410.2 9,056.8 7,272.0 6,326.6 2,130.2 2,093.1 

1986 16,331.2 12,346.4 7,271.0 5,496.9 6,849.5 4,022.7 

1987 24,511.4 16,128.5 7,972.0 5,245.6 10,882.9 4,895.7 

1988 33,034.6 18,904.4 8,343.0 4,772.2 14,132.7 4,892.1 

1989 t42,316.2 21,073.5 9,310.0 4,636.4 16,437.1 4,356.9 

77,640.9 40,168.0 26,485.4 51,155.5 20,349.6 

Benefit-Cost Ratio at 15% ... = 2.93 
Net Preent Worth at 15% ... U.S.$51,155.5 equivalent 
Internal Dconomic Rate of Return over 50% 
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TABLE K-30 

SENSITIVITY ANALYSIS: PROJECT OOSS 
INCREASED BY 50 PERCENT
 

(U.S.$000) 

Internal Economic Rate of 

Project Benefits Project Costs 

P. V. P. V. 
Net 

Benefits 
Gross 15% Gross 15% 15% 

1985 
1986 
1987 
1988 
1989 

10,410.2 
16,331.2 
24,511.4 
33,034.6 
42,316.2 

9,056.8 
12,364.4 
16,128.5 
18,904.9 
21,073.5 
77,640.9 

10,908.0 
10,906.5 
11,958.0 
12,514.5 
13,965.0 
60,252,) 

9,489.9 
8,245.4 
7,868.4 
7,158.3 
6,954.6 

39,728.1 

(433.1) 
4,119.0 
8,260.1 
11,746.6 
14,118.9 
37,912.8 

Benefit-Cost Ratio at 15% ... = 1.95 
Net Present Worth at 15% ... U.S.$37,912.8 equivalent 

Return over 50%
 

TABLE K-31
 

SENSITIVITY ANALYSIS: PROJECT BENEFITS 
DECREASED BY 50 PERCENT
 

(U.S.$000)
 

Project Benefits Project Costs 

Net
P. V. P. V. BenefitsGross 15% Gross J.5% 15% 

1985 5,205.1 4,528.4 7,272.0 6,326.6 (1,798.2)
1986 8,165.6 6,173.2 7,271.0 5,496.9 
 676.3

1987 12,255.7 8,064.3 7,972.0 
 5,245.6 2,818.7

1988 16,517.3 9,447.9 8,343.0 4,772.2 
 4,675.7
1989 21,158.1 10,536.7 9,310.0 
 4,636.4 5,900.3


38,750.5 40,168.0 26,485.4 12,265.1 


Benefit-Cost Ratio at 15% ... = 1.46 
Net Present Worth at 15% 
 ... = U.S.$12,265.1 equivalent

Internal Economic Rate of Return over 50%
 

Net
 
Benefits
 

50%
 

(332.0)
 
2,419.1
 
3,715.8
 
4,066.2
 
3,742.4
 

13,733.4
 

Net
 
Benufits
 

50% 

(1,378.7)
 
397.2
 

1,267.9
 
1,618.5
 
1,564.0
 
3,563.9
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TABLE K-32 

SENSITIVITY ANALYSIS: BENEFITS DECREASE BY 40%, 
COSTS INCREASED BY 40%
 

(U.S.$000) 

Project Benefits Project Costs 
Net Net 

P. V. P. V. Benefits Benefits 
Gross 15% Gross 15% 15% 50%
 

1985 6,246.1 5,434.1 10,180.8 8,857A,3 (3,423.2) (2,624.5)
 
1986 9,798.7 7,407.9 1.0,179.4 7,695.7 (287.8) (169.0)
 
1987 14,706.8 9,677.1 11,160.8 7,,343.8 2,333.3 1,049.6
 
1988 19,820.8 11,337.5 11,680.2 6,681.1 4,656.4 1,611.8
 
1989 25,389.7 12,644.1 13,034.0 6,491.0 6,153.1 1,630.9
 

46,500.7 56,235.2 37,079.6 9,431.8 1,498.8 

Benefit-Cost Ratio at 15% ... = 1.25 
Net Present Worth at 15% ... = U.S.$9,431.8 equivalent 
Internal Economic Rate of Return over 50% 

TABLE K-33 

COST EFFECTIVENESS: MALARIA (DNTROL PROJECT 

Total Malaria Project 
Population Costs Implemen- 'Ital Per 
Malaria With tation Project Capita 

Zones Project Costs Costs Cost 
($000) ($000) ($000) ($000) ($000) 

1985 5,694.4 2,974.2 7,272.0 10,246.2 1.80 
1986 5,836.7 2,461.9 7,271.0 9,732.9 1.67 
1987 5,982.7 1,476.5 7,972.0 9,448.5 1.58 
1988 6,132.2 1,089.5 8,343.0 9,432.5 1.54 
1989 6,285.5 788.0 9,310.0 10,098.0 1.61 

48,958.1 1.64 

Note: Malaria costs with the project are those resulting from malaria cases 
during implementation of the project. 
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TABLE K-34
 

XDST EFFECTIVENESS: PROPHYIACTIC TREATMENT 

Total Preven- Preven- Total
 
Population Population tive Population 
 tive Preven- Per
 
Malaria Under 15 Drugs Over 15 Drugs 
 tive Capita

Zones Years Costs 
 Years Cost Cost 
 Cost

(000) (000) ($000) (000) ($000) (0oo) ($000) 

1985 5,694.4 
 2,368.9 3,695.5 3,325.4 10,325.2 14,070.7 2.47
 

1986 5,836.7 2,428.1 3,788.9 3,408.7 
 10,634.6 14,423.5 2.47
 

1987 5,982.7 2,488.8 3,883.6 
 3,493.9 10,900.5 14,784.1 2.47
 

1988 6,132.2 2,551.0 
 3,989.7 3,581.2 11,173.0 15,153.7 2.47
 

1989 6,285.5 2,614.8 4,080.2 3,670.8 
 11,452.3 15,532.5 2.47
 

73,964.5
 

Note: Prophylactic treatment dosages are as follows:
 
a. Under 15 Years Old: 1 chloroquine tablet per week.

b. Over 15 Years Old: 2 chloroquine tablets per week. 

Source: Technical expert's advice. 
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ANNEX M
 

LAC/DR-IEE-84-
4 7
 

ENVIRONMENTAL THRESHOLD DECISION
 

roject Location 
 : Ecuador
 
Project 
Title and Number 
 : Malaria Control
 

518-0049
 
Funding 


: $2,500,000 (G), 
$7,500,000 (L'
 

Life of P oj
ect 
 : 5 years
 

IEE Prepared by 
 : Lawrence Cowper
 

S&T/H, AID/W
 
Recommended Threshold Decision 
 : Negative Determination
 

Bureau Threshold Decision 
 : Concur with Recommendation
 

Comments 

: None
 

Copy to 
 : Orlando Llenza, Director
 

USAID/Quito
 
Copy to 
 : Lawrence Cowpjer, S&T/H, AID/W
 

Copy to 
 : Douglas Chiriboga, LAC/DR
 

Copy to 
 :IEE File
 

_____Date 
 AX 231984 
James S. Hester

Chief Environmental Officer
 
Bureau for Latin America
 

and the Caribbean
 



INITIAL ENVIRONMENTAL EXAMINATION
 

I. 
 Project Location:
 
Project Title and Numoer: Malaria 


Control
Ecuador
Funding Planned: 
LOP ($000) 
 A.I.D. $ 7,500 (Loan)Life___o___Pr 
_ 

$ 2,500 (Grant)eiG.O.E. 

$33,000 (ELuiv.)
Life of Project: 


Project Assistance Completion Date: 
Five Years
 

Vae tember 30
September 30,199
 
Lawrence T. Cowper
 
AID/W, S&T/Health
 
Health Science
 

Date Prepared: July 26, 1984
 

IES Prep 1990
 

Administrator


Threshold Decision: 
 Pursuant to
USAID Director and based on an 
the authority delegated to
(MEE) for Initial Environmental Examination 

the
the proposea use of A.I.D. project funds
geted comprehensive anti-malaria to support 
a tar­program involving intradomiciliary
spraying, drug distribution, larviciding, 
source reduction and natu­
ral biological controls as described herein, 
I recommend the follow­ing negative determination:
 

"The proposed action is
icant effect on not an action which will
the human environment have a signif­over and adove that described
below and is, therefore, not an action for which a more detailed En­
vironmental Impact Statement or Assessment will be reiuired under
this project."
 

Mission Director's Concurrence
 

Orlando Llenza
 

USAID Director
 

Date
 



INITIAL ENVIRONMENTAL EXAMINATION (IEE)
 

I. Project Description
 

This project will provide technical assistance, support for ap­plied research in malaria control and other 
vector-borne diseases,training, and commodities to assist 
the GOE to implement its nation
wide malaria control program. 
 The Project will provide funding 
to
be used in an effective malaria control program focusing primarily
on 
the rural population of Ecuador, 
thus enhancing orderly economic
and social development in 
the fielas of health and agriculture. The
project will enhance the quality of 
the environment in 
those areas
where 
source reduction and water management practices are
par!, of made a
the program. Insecticides will be used in 
the program, but
these chemicals which have been used in Ecuador with no 
adverse ef­fects in 
the past will be applied in 
a manner 
which is not detrimen­tal to tne environment. Healtn safeguards are presently in place 
in
the field program. Careful attention will be paid 
to training and
supervision in 
tne 
handling and application of insecticides. The
National Service for Malaria Eradication and Other Vector-Borne Dis­eases 
(SNEm) has appliea Organopnorphorus 
(O.P.) and Chlorinated Hy­drocarbon insecticides previously without serious cases of insecti­
cide intoxication.
 

II. Evaluation of Environmental Impact
 

2.1 General
 

The A.I.D. Environmental Impact Statement 
(EIS) includei
an in-depth review of the 
impact of malaria programs on the environ­ment. The conclusions of 
the EIS were 
that the major insecticides
used in world-wide malaria control programs such as 
DDT, malathion,
fenitrothion and Aoate nave a 
favorable risk-benefit impact 
on tne
environment due 
to 
their method of application in public health pro­gram, i.e., 
within the house structure. This project will apply
standard application techniques for Organophorphorus (O.P.) 
and
other insecticides 
as in 
the past. it is expected that a reduction
in the amount of insecticide will be occurring 
over the project's
life.. One of 
the purposes of 
the comprehensive EIS 
submitted by
A.I.D. and accepted by the Environmental Protection Agency (EPA) was
to avoid duplicating environmental review efforts for projects of
similar nature 
a
 

in countries with comparable conditions. Additional
specific environmental studies made on malaria control programs
within the last 
five years in India, Thailand, Nepal, Haiti, and
Pakistan nave 
al reached 
the same favorable risk-benefit environ­mental conclusions. 
 The poins of similiarity between this projet
t
and previous environmental studies, both for O.P. and Chlorinated
Hydrocarbon insecticide use 
and the other methods of malaria con­trc3l, obviate the need 
for another 
in-depth analysis. 
 All the above
 
reports are available in AID/Washington, S&T/Health.
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2.2 Insecticides to be used in Project 

2.2.1. Chilorinated Hydrocarbons (DDT) 

The major insecticide procured by the GOE for 
its

anti-malaria activities is 
DDT. While the A.I.D. project will not
 
be procuring DTD for this program a summary review of its environ­
mental implications is presenteca in this IhE. 

The effectiveness of DDT as an insecticide 
was 
discovered in 1939 but it was first syntnesized in 1874. Initially
it was used to protect military areas and personrel against vector
bortu2 discse; sucti as malaria and typhus. In 1945, DDT was re­
leasred for commercial use. That year 15,079 tons were produced in 
the Uni ted States. Ue in the U.S. increased until 1959 and then
declinId gradually. Concern developed in the late that DDT1960's 

might have adverse environmental effects not previously expected.

iow-ver, in developing countries of the world where malaria 
 was a 
serious pV:oblem, tne continued use ot DDT was necessary. 

In Jninuary o' 2.971 a statement entitled "The Place
of DDT in operations against malaria and other vector-borne dis­
eases" was Lrsented at the Lorty-seventh session of the executive

boarci or the Wo:ld Health Organizaton. Tihe statement poits out

that DDT is being replaced for contro: of many vector-borne diseases
by otii(-r inse,::Liciaes and the use of DDT is declining. However, for
the present, no economic alternative to DDT is available and the
-!pideiolonical, operational, and financial consequences of the
withdrawal of DDT would be, very grave. The statement reviews theet-ucts ot on and andDDT man wilalife discusses envionmental con­
tamination from its use in anti-malarial campaigns. It concludes
 
that
 

"1. Indoor spraying cf DDT in routine anei-ial,-­
rial operations does not involve a :iqnificant risk to :ian or tr,
wildlife. Tne withdrawal of DDT from trie malaria croc ra~ss wo32Id
be fraught with great danger and is unjustifiable in th: light r,
present Knowlcdgc. The OrganiT7ation snould do ev'crytu-iaq in its 
power to ensure tnat DDT remain available for this .. 

2. Outdoor use of DDT snould be avrided as f:,: ks 
possible.
 

3. Further research is needed on subsitute in-,
"ticides... 

The use of DDT in the Ecuador anti-malaria programis confined to spraying the inside of houses and other building ;,,
the rate of 2 gm per sq. meter. In this situation it appear! -,
only insignificant amounts will get into the environment utiJi:, 
wildlife and the relevant consideration must be the possiblo S 
on humans.
 



- 3 -


The environmental 
impact of using DDT in malaria
 
control prograinas has ocen thoroughly considered by AID, PAIIO and 
the U.S. Puolic Health Service as weil as by the GOE. These agen­
cies are all in ac -cerent that DDT is the safest and most effective 
insecticide tor usu in malaria control and does not threaten the en­
vironment when it is applied by the standardized methods recommended 
by PAHO and AID.
 

1. The DDT is sprayed only on surfaces where it
 
will not wash away, i.e. on the inside of walls of houses and on
 
sheltered areas ot ad3acent buildings. Thus, it is unlikely that
 
any appreciaole amounts of 
DDT can escape into the soil and subse­
quently into groundwater or streams.
 

2. DDT is characterized by low volatility and
 
none of it escapes into the atmosphere.
 

3. PAHO advisors are provided to 
ensure proper

spraying and storing of the DDT.
 

PAHO and the U.S. 
Public Health Service both have
 
responsibilities in the 
broad field of human health and have avail­
able to them the world's leaaing experts in 
the field of pesticide
 
use, toxicology of pesticides and'the safe handling and proper 
use
 
of pesticides. Both organizations are on record to the effect that
 
DDT is the cheapest, 
most effective and the safest insecticide
 
available far use as a residual wall spray 
to control malaria mos­
quitoes.
 

Dr. Steinfield, Surgeon-General of the United
 
States Public Health Service in testifying before the EPA hearings
 
on DDT stated, "The safety record for 
the use of DDT in the malaria
 
eradication program is 
nothing short of phenomenal. Although bil­
lions of pounas have been used in anti-malaria programs curing 
the
 
past quarter of a century, there 
is no record of illness attribut­
able to DDT resulting directly from the normal spraying operations
 
among either the hundreds of 
thousands of sprayment or the hundreds
 
of millions of occupants of DDT treated homes."
 

In a WHO publication entitled, "The place of DDT
 
in Operations Against Malaria and Other 
Vector-Borne Diseases," 
an
 
assessment of environmental contamination from the 
use of DDT in an­
timalarial operations is given as follows:
 

"Whereas damage to wildlife has sometimes followed
 
the application of DDT in agricultural and forestry practice, the.
 
same risks do not 
now accompany the use of DDT in antimalaria opera­
tions. Since the vast majority of the DDT used in the control of

malaria is applied as a residual spray indoors, only 
a small frac­
tion of tne insecticide is likely to 
involve any direct contamina­
tion of the environment. This, however, may take place during the
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process of spraying the houses with DDT, when a certain amount of
contamination of the floor and immediately surrounding soil outsidedoes take place. Some measurements have indicated that about 6% ofthe spray is deposited on the floor inside and some 2% on the out­side soil aroulnd th1e houses. The deposit ouside hOLISeS, it calcu­lated for rural areas with an average: of .00 inhabitants per squarekin, as in parts of tropical Africa, would amount to a DDT input of10 g per hectare: it will be seen that this is 200 times less thana sLandard D[YT appLication of 2 Vy. per hectare as employed on cot­ton crop:. .Ioreover, whereas only one or two applications are madeto hou,;(,s ;3'C year, multiple applications are made to cotton duringits growing season. The DDT sprayed on the inside walls and fallingto the Lltor is hld by those surLacs. Hence, provided the insec­ticide is used indoor-s as j.n the case of antimalaria operations, itwoli-: appear: tniLt t hez:e is little possibility of the insecticidecost ±linnait fly thO sUr L)UflJilg local vegetation and water sources
that eoule cniangur w.idlife." 

Since the use of DDT in malaria eradicationcontrol pro-jr. .nc. is exclusive.', as a residual the 
or 

on inside ofbuildings and is usoed ait not z-_- larvicide, the amount getting intotht: oQi environment are :. niral. Nevertheless, since DDT hasrouse! cosiderable comLroversyi and erotion, a brief review ofenvii-i0'iental effects some
is presented. DD. tends to persist in the en­virn. 1tor relatively long periods of iie and does accumulate inthe Li :uwoc. of animals and concentrations tend to magnify in someorgarims over per ioc time.a of DDT in soil has an average halflife t )'ears3 (Edwards 197.) . In Maryland occasionally croppedsoil had the40% of DD'T applied after years and17 (Nash Woolson 

1967). 

At the present time a vast lIteraiwre existsthe effects of DDT on the environment. A review o the total. 
r~n 

li:er­ature is not practical here but the followi:'- presents tne ess,_rit alelements of it. There is widespread disarnen, over the usf, ,-,f
DDT and it has been banned in a number of deve.neale con tries i;.n
though some scientists favor continuation of its cssentILal u11s.
the United States DDT s banned but is allowed wh,'n necess.,rv toprotect human healtrh. It was used in California in ,ro7r .. ;;Oiof plague (R.F. Peters, Pers. Com.). 

Because or the overriding necessityi for DDT in :a­laria eradication and control it is still used tor that puroosC,many areas of the world. However, because of reporte(I serious aci­verse effects on -some torms of wildlife, notably fish and so;n:>birds, the use 
of DDT in malaria control is restricted to indoor :.­sidual spraying where 
tne risK,ot exposing wila-life is extremei,
limited. 

2.2.2. Organophosohorus Insecticides kMalathion, Fe....
thion, Abate)
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In addition to DDT, the Ecuador malaria program
will be applying organophosphorus (O.P.) insecticides, fenitrotnion,malathion, a:,d aoate in its spray operation program in limited areasof the country. At present, O.P. insecticides are only applied as 
residual sprays in Esmeraldas zone. 

Malathion has undergone several environmental ex­
aminations in connection with its 
use in AID-assisted malarial con-.
trol efforts in Sri 
Lanka, Pakistan, India, Nepal and Zanzibar.
of these environmental examinations have concluced that malathion 

All
 
as
applied as a residual spray in malaria control programs does not ad­versely affect the environment provided that 
(1) strict compliance


to A.I.D. specifications for malathion is enforced; (2) proper
training and supervision of spray personnel is carried out; 
(3) ade­quate protective equipment is provided 
to spray personnel and (4)
periodic cholinesterase testing is done on 
spray operation person­nel. Over the last few years approximately 85 million pounds of
U.S. supplied malathion has' been applied in AID-assisted malaria
 programs without 
a single serious intoxication episode. Tliere has
been a few moderate intoxication cases but the worst cases only 
re­quired a brief overnight stay in 
a hospital. This remarkable record
was accomplished oy strict enforcement of health safeguards, ade­quate traLinng and a high quality tecnriical insecticiae. Ecuador

has applied only limited amounts of malathion in the past Years.
The methods of application by StF- were in conformity with ,.orlawide

health stanuards and 
there were no incidences of malathion intoxica­tion. if malathion will again be applied in the program overproject period, there is every reason to 

the 
believe that it will be ap­plied in an environmentally acceptable manner. 

Fenitrothion has gont, through the seven stagetrials of screening oy the World Health Organization (WH1O) and is
one of the compounds recommendea by WHO for residual spraying 
 in ma­laria control program. FenitroLhion like malathion does inhibitcholinesterase activity. 
 However, Ecuador has not experienced any
health proolc;s in 
its spray operations with this insecticide due to
the safeguardIs build into the program of protective clotning, 
fre­quent testing of cholinesterase levels in personnel, adequate super­
vision, 
regular and refresher training, 
and proper storage and dis­tribution practices. Fenitrothion has been used 
in Haiti, Thailand
 
and Pakistan in tneir operational malaria programs. 
 iall three of
these malaria control programs are also being assisted by A.I.D.
 
Fenitrothion is registered the U.S.A. with
in 
 the Environmental Pro­tection Agency (EPA) for variety of
a uses. There have bcen nume­rous sign. ticant Studies .onthe environmental impact of fenitrotnilonsince it was reported as a chemical in 1956. These studies includetests Ol ma1n, cuws, clogs, rats, Lauoits, fish, birds, steers, andsheep. 
 In a WHO program using fenitrothion as a residual insecti­cide in Kisumu, Kenya, only one mild case of intoxication was re­
ported in 
2,000 man-days of spraying. Fenitrothion was applied

widely as a residual spray in Pakistan in 
1981-1984, and no serious
 
intoxication problems with spraymen 
or villagers were reported.
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As fenitrothion is a wide-spectrum insecticide,
is apt to kill a number of non-target organisms in the 

it 
areas where

it is used unless accurate operational techniques are adopted. This 
insecticide is higly toxic to bees, but as its primary use in ma­
laria control is as an indoor residual spray, this should not cause
 
environmental problems. 
 Additional information on fenitrothion is
 
available in various LA's prepared for other malaria control pro­
grams in Asia and fatin America (Haiti). 

The larvicide, Abate, an organophosphate, may ne
used as a supplementary control measure during the life of 
tne proj­
ect in some tocal locations. This compound has been shown in

studies to be low in toxcity taKen orally andit appliea dermally.
No-rmal application concentrations of Abate in water under field con­
ditions is aboot 0.5 ppm. Even if an adult were to drink the water
treat.ed dir,::ctly and i. 2 litres were consumed, the maximum amount
of Abate imbibed daily would be ab'out 1 mg. This compares with a

dosaoe of 256 mg/man/uay fed to human volunteers for 
5 days and 64
mg/man/days for four w2i:ks witnout clinical symptoms or side ef­
fr,-t.. 'nrougtn the derttal ro- :', Abate was found to oe even less
toxic. Aca--te ris a short half- ife, is not stored 
 in the body, and
orcducs no known clronic or residue effect. Abate offers little 
potential for harm to human healtih (Pg. 224, AID, E1S). 

In addition to the safeguards for insecticide use
 
already existing and used the Ecuador SNE,.I thebeing in program,
A.I.D. project is planned to orovide an experienceo U.S. funded ma­
laria specialist who will take particular attention to matters con­
cerning the procurement, storage and application of insecticides. 

2.3 Biological Control 

Tne project does foresee the use of larvivorous fish Ji
the project as a supplemental biological control measvre in mosq LiI0o

control in selected areas. It planned to use onlyis ind.igenc.,ji.
fish for this purpose in the operation. There mniy be 
use of non-indigenous larvivorous fish, but all such tr.trL ,iil. .,e
carefully controlled and cleared with environmental offices,
 

It is also possible that a biological :arvi2i,, , BTT; f:,K1be experimentally used in specific locations. 
 There ,re no "n­
adverse environmental implications to this compound.
 

III. Recommendation 

In view of the above examination of environmental 1,C.the iSsues
this project, it is recommended that a negative determination be 
made for tnis program.
 

Li!/ 

http:treat.ed


Environmental Impact Checklist
 

IMPACT IDENTIFICATION AND EVALUATION FORM
 

N - No environmental impact
 
L - Little environmental impact
 
M - Moderate environmental impact
 

H - 'Hig environmental impact
 
U - Unknown environmental impact
 
1 - Positive impact
 
- - Negative impact
 

Impact Areas and Sub-areas
 

A. Land Use
 

1. Changing the cnaracter of the land through:
 

a. Increasing the population N
 

b. Extracting natu'ral resources N
 
c. Land cleaning L
 
d. Changing soil character N
 

2. Altering natural defenses N
 

3. Foreclosing important uses N
 

4. Jeopardizing man or his works N
 

5. Other factors increase agricultural productivity L
 

B. Water Quality
 

1. Physical state of water 
 N
 

2. Chemical and biological states N
 

3. Biological balance N
 

4. Other factors 

C. Atmospnere
 

I. Air additives N
 

2. Air pollution L
 

3. Noise pollution.
 

4. Other factors
 



D. Natural Resources
 

1. Diversion, altered 
use of water 
 N
 
2. Irreversible, inefficient, commitments 
 N
 

3. Other factors
 

E. Cultural
 

1. Altering physical symbols 

N
 

2. Dilution of cultural traditions 

N
 

3. Other factors
 

F. Socio-economic
 

1. International impacts 
M
 

2. Change in population 
I, 

3. Changes in cultural patterns 

N
 

4. Other factors 

G. Health 

I. 
 Changing a natural environment 

L 

2. Eliminating an ecosystem element 
 N
 

3. Risk of intoxication of SNEM st"ff 14 

4. Other factors 

H. General
 

I. International Impacts 

2. Controversial Impacts 

N 

3. Larger Program Impact 
14+ 

4. Other Factors 

J. Other Possible Impacts (not listed above)
 

¢t0
 



A SUMMARY OF OBSERVATIONS MADE IN JULY 1984
 

OF INSECTICIDE HANDLING PROCEDURES USED BY SENM
 

IN ECUADOR
 

Major attention was devoted to the question of health safeguards in
 
the SNEM fiela program during the preparation of the Pruiect Identi­
fication Document (PID). A review w'as made of the GOE/SNEM guide­
lines for testing, handling, and storing insecticidcs and the actual
 
practices in the field operation.
 

The findings and conclusions of this review are reported below as a
 
part of the IEE.
 

1. It was agreed that only insecticides meeting U.S. Environmental
 
Protection Agency arid A.I.D. specifications arid standards are to be
 
used in the project.
 

2. Procurement procedures will include testing of insecticides at
 
the time of manufacture and at other important times as may be de­
termined along the schedule leaaing to the application at the vil­
lage level.
 

3. There is a concerted effort on the part of the GOE to store in­
secticides properly, not only at the zone level but also at village
 
level. Field checks made in July 1984 on zonal insecticide storage
 
facilities during the course of preparing this PID indicated that
 
stock control and warehousing practices were satisfactory. The
 
zonal warehousing reviewed at Esmeralas, Santo Domingo, and Guaya­
quil were secure, well drained, with cement floors and walls which
 
provided protection from rain and sun. Careful inspection was made
 
of the residual insecticide containers which were stored in the
 
warehouses. There were damaged boxes of insecticide, but generally
 
speaking, the warehousing situation was satisfactory. The storage
 
area at Esmeraldas was not clean due to spillage of insecticide
 
during the packing operation. This aspect needs more supervision
 
and will be carefully monitored during the project. The packaging
 
of U.S. supplied insecticides will be consistent with A.I.D. speci­
fications. There is to be a detailed caution label on each box.
 
The date of production, batch number, manufacturer's name and loca­
tion, product name, and chemical breakdown are all on this label.
 
This label requirement is used in other malaria programs and has
 
found to be satisfactory.
 

4. From the zone and/or sector warehouses, boxes are moved to vil­
lage or spray locations just prior to spraying. Field visits made
 
during July 1984 indicated that temporary village stores were satis­
factory for the short period of time that the insecticides are
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stored there. Every effort is made to use storage which is secure
 
and which protects the insecticide from adverse weather conditions.
 
Warehousingj needs continual supervision but is considered adequate

for the present in the program. However, the warehouse capacity may
 
need expansion if a 4-cycle per year spray operation is approved as 
additional insecticide quantities will have to be stored.
 

5. Field teams using O.P. and Chlorinated Hydrocarbon insecticides 
in the zones are given training in proper handling prior to each 
operational round. A cnain or directives was reviewed starting at 
the S.EM Headquarters and leading organizationally to zone malaria 
offices and to the spraying brigades. Circulars on insecticide us­
age have been issued to all GOE zone officers from SNEM 1 adquar­
ters. It snould be notea that O.P. insecticides are only being used 
in Esmeraldas zone at present. A copy of the SNEI instruction for 
handling insecticides is attached. 

6. A review of the protective equipment issued to each spray per­
son was also made. Each spray person is given five sets of clothes 
which includes a set of gloves. Soap is issued for wasning the 
clotnes as w,?ll as for personal hygiene. S;-raymen are instructed to
 
wash frequently during the day and prior to smoking or eating. 
There were instances observed where proper protective clotling was 
not worn and corrective action was sugcested. A mask is provided to
 
each spray ,)erson and changed daily. A sample mask was observed 
during t1e field observation. Actual spray operations were observed
 
at Playa Grande, Esmeraidas zone on July 18, 1984 and practices did
 
conform to SNEM instructions.
 

7. Supervision of the teams is done by the National and Zonal Ma­
laria Offices. Spraymen work a five-day week in the operation sea­
son, Out if signs of depressed cholinesterase appear spraymen art: 
assigned to other duties. 

8. A review of the SNEM cholinesterase testing procedures warv ne 
during the preparation of this IEE. The Zone Malaria Oj:Kicer i.­
meraldas contirmed that cholinesterase testing is cione on uach s" 
man and supervisor prior to the initiation of spraying prir. Ir 
order to screen out persons who have abnormally low cncliiesuer:..
 
levels at the outset. During the 1983 operation, spr.y po rsonn-.l 
were reported as naving no intoxication proolems due to in:;.ti 
cides. Cholinesterase testing is carried out by SN. every two 
weeks on spray personnel. Field investigation indicated V;hat s:. 
personnel did receive regular cnolinesterase tests. Tliere ae Lw, 
cholinescorase testing kits in Ecuador at present. Tt 11ay b,-. 
tical to increase this number of kits as the operation expands. 

­

personnel engaged in tne operation receive regular training on <!­
secticide manaaement and safetv.
 

Boat Available D
 

.i 



El DDT es 
un conpucsto quimico-orqjnico 
quo en 
forma pura (gr'ado t~cnico
 
o 100') es un Polvo cristalino do color blanco cremoso, soluble cn 
los
 
derivados del 
petroieo y otros solventes. Puede presentarse tambi~n en
 
forma de eseamas. Es prcticamente insoluhle 
en aqua. Con el 
DDT t6cni­
co se proparan las solucionp, FG.as 
se aplican sobre superf.icies imper­
meables, coo paredes con 
pinturas de caucho o aceitp- '~rnizados, plan­
chas metflicas, etc.
 
Tambijn puedo uitiizarse en 
forma de mezcla con material humectable pa
 
ra preparaciones acuosas. En este caso la 
presentaci6n mds com6n 
es el
 
DDT 75%, que se completa con 
trit6n o similares y polvos inertes. Con 
es
 
ta 
mezcla se preparan las Ssersiones, quo 
se aplican sobre superficies
 

pLrmeabIes (harro, madera, caa, etc.).
 
rI DDT tambi~n se presenta para la preparac16r, de emulsiones, pero 
6stas
 
no 
so utilizan por las dificultades operacionales do campo.
 

PREPAPACIC.i DEL DOT EN SOLUCION 
So prepara en tanques de hlqrro o recipientes 
 e plastico, egn !as can
 
tidades que 
se 
necesiten o disponibilidad de recipientes, a una 


e Gesee utilizar en una cantidad apropia
 

concentra 
ci6n del 5' (Por ejemplo: 5 kqs. de OF)Tt~cnico en 100 litros de querose.­

he). Los pasos a sequir son: 
I. Coloque el polvo de OnT que 

fa de'querosene, de forma quo pueda revolverse con 
un palo o varilla
 

de hierro;
 
2. Eche esta primera preparaci6n en el 
 tanque o recipiente que contenga
 

la cantidad do querosene necesarla para U;l 
 DOT correspondiente
 
3. rlejo el recipiente con )as proporciones adecuadas do DDT y qucrosene
 

durante uno o dos dfas, hasta observar que so 
ha disuelto totalmente
 

en el solvcnte.
 



Para hacer mus r~pida 13 soluc16n so 
recomienda:
 

a) Revolver a intervalos convenientes;
 

b) Dejar el recipiente al sol pucs el calor favorece la soluc16n.
 
Forma PIJctiUca -e
dSJ 
 arar en el campo: 
1. Tome un tanque de hierro de 2'n0 litros; lave su interior 

2. Eche 20 o 30 litros de querosene dentro del tanque; 
3. Agregue 1) kilos ,de DOT t~cnico (10,,-J; 

4. flaga 
rodar el tanque; 

5. Agregue kerosene hasta completar 200 litros; 
6. Ruede el tanque intervalos convenientes hasta que se disuelva 

totalmente el 
DOT en el querosene. Es mejor dejar el tanque al 
sol para f, cilitar la disoluci6n del DDT. Esta operaci5n pUCde 

durar dos o tres dias; 
7. Una vez conseguido esto, el proolucto esti listo para ser colocado 

en la bomba aspersora para su aplicaci6n.
 

PREPARACIO'I 
 QFL OOT EN SUSP ON.O, 
Sc utiliza DOT al 75' para miezclarse con aqua, unaa concentracirn del 
5%. Para una bomba aspersora con 8 litros de aqua se emplea 533 ,rao 
de DDT 75%. Esta cantidad dehe ser pesada previamente y ntr c,( ,­

fundas de plistico a los ooeradores. 
Procc-dififen o depr.op araci6n en el cam o: 

1. El operario debe colocar alrededor de 2 litros de aqua en 
I, !Kaldi 
agreqando bueclo la cantidad de DOT 75% quq contiene la fund,.; 

2. Remover la mezcla con una paleta de madera hasta formar una 

suave;
 



3. Aqrcgar aqua hasta completar los 4 litros de capacidad del balde,
 

removiendo nuevamente con la paleta;
 

4. Echo la mezcla en la 
bomba aspersora;
 

5. Vuelva a echar otros 
4 litros fie aqua en el balde, remueva con la
 

paleta para que se suspendan los residuos de DOT y vacie en la 
bom­

ba aspersora para completar los 8 litros correspondlentes.
 

6. Dejar en el balde otra funda do 
)DT 75. er remojo (en forma de pas­
ta) 
para preparar la pr6xima carqa de la bomba aspersora. 

PRECAUCIONJES CG;, EL (ISO )EL DOT 

El DDT es un plaguicida do toxicidad troderada para maniferos, de escasa
 
absorci6n por la piel y de acci6n relativamente le'nta para los insectos.
 

Como cualquier otro producto quimico debe 
ser manejado con precaucin,.
 

para lo cual 
so dan las recomendaciones siquientes:
 

Duranto la nrcaraci6n del insecticida:
 

1. Evitar cl contacto con el prodLfcto; si esto ocurre, lave la parte 

del cuerpo contaminaja;,
 

2. Los solventes del DOT pueden causar 
irritaci6n de la piel; evite
 

.entrar en contacto directo con 
el kerosene;
 

3. No permita que caiga DOT al 
piso y en caso que ocurriere, rec6jalo y
 

enti6rrelo;
 

4. No prepare la carqa de r)DT 
cerca do las corrientes de aqua;
 

5. No permita que personas o animales dom6sticos se encuentren cerca del
 

lugar donde se-prepara el insecticida.
 



Ourante l iapllcaci6i: 

I. Coloque el insecticida fuera dei alcance de personas y animales domes 

ticos; 

2. Retire do la vivienda todo alimento y proteja los ut6nsilios do coci­

na o do mesa;
 

3. Evite en lo posible que el insecticida que se rocie sobre las paredes 

caiga al piso do la casa;
 

4. Ourante el rociado de la casa no deben estar presente los moradores, sb 

bro todo los niiaos, asi coma los animales dom.sticos;
 

5. Procure quc el insoctici a rociado no caiqa sobre s! mismo, par efectos 

del viento o por descuido; 

6. cantenga la bomb aspersor,. exteriormente limpia, losquitando residuos 

do insecticida despu~s do terminar el trabajo de cada vivienia;
 

7. Mantenja la homba aspersora en perfecto estado de funcionajcta para 

evitar fuqas dc insecticida;
 

8. Al lavar el equipo hSqalo aleja(,o de las corrientes de agua. Los ... i­

duos del lavado del equipo dehen ser ent'.rrados;
 

9. Una vez terminado el trahajo hacqa las siguientei recrner,d-io- o. 

iRo de casa:
 

a) 
 Lavar utensil ios do cc ina que pudieran tener residues de i ,i'": Icic 

b) Barrer el piso; 

c) Si hubiera insectos mw:ertos par efecto del insectiida reco.oirlos 

quemarlos, evitando scan comidos par ayes de corral" 

d) No limpiar las paredes ni arrancar papeles de la superfic-1Q. 

mlsmas.
 



Precauc iones .personales:
 

I. Evite chtrar en contacto con el 
insecticida;
 
2. L~vese las manos y cara dcspu6s de terminado el trabajo de cada vi­

vienda;
 

3. fantenga el uniforme llmpio; 
4. '1o fume ni coma cuando Cst6 manipulando el insecticida;
 

5. Whi'ese diarianente.
 



ATTACHMENT C
 

EPIDEMIOLOGICAL SUMMARY AND MAPS
 

TABLE I
 

SUMMARY OF EPIDEMIOLOGICAL
 
SITUATION OF MALARIA IN ECUADOR
 

FOR THE PERIOD 1974 - 1983
 

NO. OF CASES ANNUAL
 
YEAR TOTAL CASES OF P.falciparum PARASITE INCIDENCE
 

1974 5,481 1,003 1.6 
1975 6,555 1,236 1.9 
1976 1.0,974 1,945 3.0 
1977 11,275 2,612 2.8
1978 9,815 2,205 2.4 
1979 8,207 2,64$ 1.7
 
1980 8,748 2,75$ 
 1 8
 
1981 12,745 3,427 
 2.9
 
1982 14,633 3,126 
 2.7
 
1983 51,606 16,515 
 10.1
 

TABLE II
 

SUMMARY OF MALARIA CASES IN
 
ESMERALDAS AND NAPO PROVINCES 
(1,000's)
 

PROVINCE 1975 76 77 78 79 80 81 82 83 

ESMERALDAS 2.9 4.0 5.0 4.6 4.5 5.3 7.8 6.9 19.4 

NAPO 1.5 2.9 2.0 1.0 .5 .3 .5 .4 2.3 

NOTE: 
 In 1983, Esmeraldas represented 6.0% of the
 
malarious population of the country (5.1

million), but provided 37% 
of the total cases
 
in the country. In 1984, the 
cases of malaria
 
between January and May exceeded 32,000 in
 
Esmeraldas Province.
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POSSIBLE ECJADOREAN ARMY PARTICIPATION IN USAID/ECJADOR MALARIA PROJECT 

I. ODNTROL AT MILITARY INSTALLATIONS 

A. Background
 

Presently it appears that all control aspects of malaria within armyinstallations are being conducted by SNEM. 
Commanders request services from
SNEM for spraying and other preventive services. Malaria slides are being
read at SNE4 laboratories.
 

B. Proposed Plan 

It has been proposed to the Army Chief of Sanidad Militar (thecounterpart of U.S. Army Surgeon General) that the above control aspects (andothers like chemoprophylaxis, education, and training) can be accomplished bymilitary personnel with advice and guidance from SN]h4o This will require theselection of specific groups of individuals at the military unit level (com­pany-size), training and equipping themto perform tasks such as spraying,educating the troops in malaria discipline, setting mosquito traps, collectingand possibly identifying mosquitoes, issuing chemoprophylaxis tablets, re­porting, reading malaria slides, etc. 
The program followed by U.S. Army of
using field sanitation teams at the company level was discussed with te
Ecuadorean Army Surgeon. Two individuals (aNon Comisioned Officer Sgt. and an enlisted man) from each company receive an eight hour training in fieldsanitation that includes vector control and basic sanitation and health 
practices.
 

The Surgeon likes this system and would like to frame it
on Ecuador­ean Army units. This same team can be employed for the malaria control
activities (as well as for Aedes) at the military installations. The wholeconcept of this team (mission, function, type of personnel, and trainingrequired) has already been translated to Spanish and given to the Surgeon whois studying and planning now. The only thing that is needed now to implementthis program is the blessing of the C.G. Ecuadorean Army. In previous meetingwith C.G. and Chief of Army Staff, this concept was mentioned (but not in thedetail is presented here) and both have appeared to agree with the idea. Atthe present, the Surgeon is bringing the concept to his immediate supervisor
who is the person who will have to obtain (C.G. approval). 

II. ]NTEROL OUTSIDE MILITARY INSTArLATIONS 

A. At Communities in the Neighborhood of Military Installations 

The potential exists for the Field Sanitation Ieam referred above(plus other trained military personnel) and in coordination with Ministry ofHealth-SNEM, to conduct malaria control activities at conunities in thevicinity of military installation. This is more probable at remote military

units where these activities will be part of an overall civic action program.

At present there is planning going on for a combined US-Bcuadorean Armies
 
Civic Action Program to be conducted in ce:.tain specific areas of the
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country. Malaria transmission is active in these areas and the disease is 

found in epidemic proportions. 

B. At Other Larger Areas farther from Military Installations 

Pools and other bodies of stagnated water that are breeding or
potential breeding places for mosquito vectors of malaria and other vectors 
can be drained or filled by military units belonging to the Corps of
Engineers. This same group can eliminate large br, ing places within 
communities outside military installations. :.tion can be part of the 
Civic Action program referred to above. 

' 

B.G. Almeida, Chief of Ecuadorean Army Corps of Engineers in a recent
meeting has expressed interest in the program. He has Engineer batallions at
Esmeraldas, Giayaquil, Napo, etc. that can be utilized for this purpose.Presently, the Corps of Engineers is doing about 90% or more of the Minister 
of Pblic Works projects on a contract basis. This means that if the Corps 
were to be requested to work in the Malaria Project, there would have to be
 
some reimbursement of monies spent for fuel, equipment, maintenance, and
 
parts, and for any additional civilian personnel needed. In any event, it is
 
cheaper to employ the Corps since they will be providing most if not all the
 
manpower free. 
Gen. Almeida would like to have definite proposals for
specific projects and will be happy to appoint a contact person to work with 
somebody from the Ministry of Health-SNEM. 
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INSECTICIDE SPRAY AND SHRIMP FARMS 

Possible insecticides to be sprayed in the AID-assisted malaria control
 
program are malathion, fenitrothion and DDT. The potential for insecticidal 
contamination of shrimp farms, either accidental or during normal operation of 
spraying, was discussed with Dr. Gonzalo Mejfa, malariologist and Chief of 
Malaria Zone VII (Esmeraldas province). Comments were elicited from other
 
people specifically as to their knowledge of any accidental contamination
 
problems in the past.
 

Shrimp farms exist in all the coastal provinces (Esmeraldas, Manabi, El
 
Oro, Guayas), but are more common in the south. 
Very few are found in
 
Esmeraldas province, especially up north. 
None are found in the Oriente.
 
Spraying in these areas will be intradomicliary and does not involve outdoor
 
areas. The possibility of any amount of insecticide getting into shrimp farms
 
is considered almost nil. Contamination of run-off water that may find its
 
way to shrimp farms, through empty insecticide containers and other
 
material/equipment used in the mixing and storage of insecticides, is also
 
considered practically impossible. A strict discipline is followed by the
 
trained workers: all disposable contaminated materials and waste products
from washings and other sources are collected daily and burned in a designated
place. This prevents the insecticidal contamination of run-off water and 
other materials. 

Zone VII also checks shrimp farms for mosquito larvae. Larvae have never 
been found in the farms checked. No evidence of insecticide contamination has 
been documented nor have any complaints been registered. 

Another important source of insecticides in these areas is from 
agriculture. Dr. Meja estimates about 100,000 kilos of insecticides are used 
in agriculture in Esmeraldas province. No insecticidal contamination of 
shrimp farms has occured as a result of agricultural usage. 
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Methods of Implementation and Financing
 

Appr.
 
Amount


Method of Implementation Method of Financing ($000)
 

Grant Funding
 

A. Technical Assistance
 
1. 	 Dir. Institutional Cont. 

2. 	 P A S A 


Subtotal 


B. Research Proposals
 
1. 	 Dir. Institutional Cont. 

2. 	 P A S A 


Subtotal 


C. Training
 
1. 	 Dir. Institutional Cont. 


D. Evaluation
 
1. 	 Direct PSC's 


Total Grant 


Direct Payment 1,346
 
Direct Payment 19
 

1,365
 

Direct Payment 355
 
Direct Payment 180
 

535
 

Direct Payment 900
 

Direct Payment 200
 

3,000
 

Loan Funding
 

A. Commodities
 
1. 	 Dir. AID Procurement 


(Includes insecticides,
 
spray equipment, labo­
ratory supplies, drugs,
 
office supplies & trans­
portation costs.)
 

B. Training
 
1. 	 Host Country Procurement 


C. Inflation & Contingencies
 
1. 	 Dir. AID Procurement or 


Host Country Procurement 


Total Loan 


TOTAL PROJECT 


Direct Payment 5,918 

Direct Reimbursement 300 

Direct Payment 
Direct Reimbursement 282 

6,500 

9,500 

I concur the above methods of implementation and financing 
re­
present the Mission's plan, and that the methods of financing

comply with the Agency's approved methods according to ihe Pay­
ment Verification Policy Implementation Guidance dated December
 
30, 1983.
 

W lliam D. Ross,

Controller
 


