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1. Resumen Ejecutivo 

En respuesta a una solicitud de USAID/La Paz, el Proyecto 
"Vector Biology and Control" (Biologia y Control de Vectores), envi6 
a Bolivia a los Drs. Ralph T. Bryan, M.D., epidemiologista de la 
CDC, y Robert J. Tonn, Ph.D., consultor de VBC, del 26 de febrero 
al 23 de marzo de 1990. El control de la enfermedad de Chagas', 
originalemente pese a no ser un componente importante del Pro
grama de Supervivencia Infantil de Bolivia, Ia Misi6n solicit6 la 
elaboraci6n de un documento para la planificaci6n de las actividades 
futuras durante la duraci6n del Programa. El objetivo del trabajo 
incluia un anflisis del Programa Nacional de Chagas, un andlisis de 
las actividades de control en el pals (incluyendo el trabajo realizado 
por las OVP's en areas chagsicas), la identificaci6n de areas en las 
que el Proyecto VBC y los grupos de donantes hayan prestado 
asistencia a la Misi6n en relaciOn a Chagas y otras enfermedades 
producidas por vectores, y la presentaci6n de una evaluaci6n general 
sobre la importancia de la enfermedad de Chagas en el contexto del 
problema de salud a nivel nacional. 

Participamos en una serie de reuniones de informacifn preliminar 
en la MisiOn, en PROCOSI (con los representantes de las OVP), y 
en el Departamento de Epidemiologia del Ministerio de Salud. El 
Ministerio colabor6 en la elaboraci6n de un itinerario de vistas de 
dos semanas, que incluian visitas a los proyectos de las OVP, Uni
dades Sanitarias, proyectos de control de malaria, hospitales, univer
sidades, instituciones de investigacion y observaci6n de campo en 
Tupiza, Tarija, Sucre, Santa Cruz y Cochabamba. 

En cada lugar en cuesti6n solicitamos documentaci6n y publica
ciones sobre la enfermedad de Chagas y las analizamos conjunta
mente con los clinicos, especialistas de control y los administradores 
del proyecto. Visitamos viviendas infectadas con Triatoma y conver
samos con sus ocupantes, observamos los proyectos de mejoramiento 
de viviendas, y evaluamos las actividades de fumigaci6n con insec
ticida. En cada area, tratamos de correlacionar estas observaciones 
con otras actividades de control de enfermedades producidas por 
vectores. 

Encontramos que la enfermedad de Chagas es endOmica en cada 
regi6n que visitamos. Entre Bolivia-Argentina, en 1986, se habia 
aplicado un programa conjunto, en Tupiza y parte de Tarija, para la 
fumigaci6n de basurales a domicilio, pl-ro no pudimos evaluarlo 
completamente. El Proyecto de Desarrollo Agropecuario (FIDA) y la 
Unidad Sanitaria local tiene en Tupiza un componente de mejorami
ento habitacional para el control de Chagas. Este proyecto encontr6 
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100% de la poblaciones infectadas, 85% de las casas, una tasa de 
seropositivo humano de 35%, cardiopatias de origen chgasico 15%, 
y una tasa seropositiva en mujeres embarazadas de 25%. 

Tarija tiene un alto nivel de infestaci6n de Triatoma en los barrios 
sub-urbanos, estando vigente la fumigaci6n .domiciliaria con BHC. 
Existen dos proyectos PVO en esta regi6n, uno en la etapa de 
planificacifn y el otro, patrocinado por CARE, se est'd desarrollando 
a nivel global de las organizaciones comunal, nutrici6n, educaci6D 
en salud y mejoramiento habitacional. 

El Proyecto BritAnico en Sucre fue el mejor proyccto de control 
de Chagas observado. Es un proyecto pequefto pero bien organizado, 
con enffsis en la participaci6n de la comunidad, en educaci6n en 
salud, fumigaci6n y mejoramiento de viviendas. Podria servir de 
modelo para otros proyectos de control de Chagas. Plan Interna
cional tambi6n tiene un programa de mejoraniento de viviendas en 
esta regi6n pero no parece estar aplicando el enfoque basado en la 
comunidad. 

La mayoria del control de vectores en Santa Cruz estf digido a 
Aedes aegypti, ya que se ha presentado una epidemia de fiebre 
amarilla en las areas rurales de Santa Cruz y Cochabamba. Los 
indices de infestaci6n de las casas con Aedes aegypti se aproxima a 
40% en la ciudad y 64 de las poblaciones circundantes estA infestada. 
El acceso a los viajes aereos entre Santa Cruz y Venezuela (Area de 
la actividad del dengue) aumenta mAs el riesgo de contraer dengue. 

CENETROP, antes un centro dominante de investigaci6n en 
Bolivia, tiene graves problemas de financiamiento y se ha reducido 
principalmente al diagn6stico y a los deberes de ensefianza. Han 
demostrado la transmisi6n cong~nita de T. cruzi hasta dos genera
ciones y tienen varias excelentes propuestas pendientes de finan
ciamier -n. 

ORSTOM, IBBA, UMSS han concluido un proyecto pequefio de 
Chagas en Cochabamba, pero no se dispone de datos. Nos dijieron 
que la poblaci6n de vectores era tan alta en los alrededores, que la 
gente ya no dormia bajo techo. En las areas sub-urbanas de la 
ciudad de Cochabamba, la infestaci6n es cerca del 40%. Es la dnica 
area donde el ciclo T. infestans silvgtico se ha demostrado, pero el 
ciclo indudablemente ocurre en otra parte. 

M~s de 3.000.000 bolivianos viven en areas endemicas de Chagas. 
En esta rea, las tasas de infecci6n domiciliaria varian de 20-40% en 
las areas urbanas, a 70-100% en las areas rurales, estando un 50% 
de los triatomes examinados infectados con T. cruzi. A nivel nacional, 
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cerca del 40% de la poblaci6n boliviana es seropositiva y, en algunas 
ireas, se ha demostrado la existencia de 70-100% de seropositivos. 
En un estudio, 70% de los nifios menores de 5 afios eran seroposi
tivos. Las encuestas de mujeres embarazadas demuestran que un 
25% son seropositivas pero en dos encuestas se muestran tasas hasta 
de 80%. 

La transmisiOn congenita varia entre 8 el 36% y las tasas de 
seropositividad en la sangre son de 45-70%, o cerca de tres veces 
m~s que la Argentina, Brasil, Chile o Venezuela. La evidencia de 
EKG para cardiopatologia chaggsica es prevalente en 15-28% de los 
bolivianos seropositivos, y en una encuesta, fue mds del 40%. Cinco 
por ciento de los nifios seropositivos tiene anormalidades EKG cerca 
de los 15 afios. Las evidencias tambi6n sugieren la presencia de 
patologia gastrointestinal significativa. Las tasas de mortalidad 
infantil oscilan entre 2.6 al 46% con un nivel de mortalidad nacional 
de 32% para casos congenitos. 

La conclusi6n es que Bolivia es el pals mAs afectado del mundo 
con la enfermedad de Chagas'. La enfermedad de Chagas' es aqui 
sin duda la mqs importante producida por vectores, y probablemente 
es el problema nfamero uno dentro de la salud ptiblica del pais. El 
hecho de que Bolivia no tenga un prograna nacional de control de la 
enfermedad de Chagas', causa asombro, pese a que en gran medida 
es una enfermedad que se puede prevenir. La falta de un programa 
de esta naturaleza estA costando al pais millones de d6lares en 
ausentismo y cuidado medico. Aunque los datos estadisticos son 
limitados, el impacto de los abortos/partos prematuros, la morbilidad 
y mortalidad infantil, de por sl deben asignar a la enfernedad de 
Chagas' una alta prioridad en el Programa de Supervivencia Infantil. 

Las recomendaciones se concentrarian en el financiamiento de un 
proyecto nacional de control, con componentes en tratamiento de las 
viviendas con insecticidas, educaci6n en salud, mejoramiento de 
viviendas y participaci6n de la comunidad. Las actividades del pro
yecto deben integrarse con otras de control de enfermedades produ
cidas por vectores, a fin de reducir los costos y aumentar la eficien
cia. Cualquier financiamiento debe ser substancial y a largo plazo. 
Consecuentemente, quizA se tenga que desarrollar un conglomerado 
de agencias donantes. La complejidad de la situaci6n requerirg un 
nfimero de diferentes niveles de coordinaci6n que, al presente, no 
existe. Si se materializara un proyecto de control, se tendrian que 
mejorar los canales de comunicaci6n entre el personal clinico y 
preventivo, entre el gobierno y las OVPs, y entre el campo y la 
ciudad de La Paz, finalmente entre los donantes y los beneficiarios. 

Ya que el enfasis estA en el control sostenido, el mejoramiento de 
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la vivienda y la educaci6n tendrAn que recibir mayor enfasis a 
medida que el proyecto progrese. Las especialidades en estos campos 
tendrn que ser fortalecidas. Es esencial contar con algdiu mecanismo 
para prestamos destinados al mejoramiento de la vivienda s; el 
gobierno-donantes quieren alcanzar una cobertura a nivel nacional. 
Existe una buena base de experiencia en el control de vectores y ez. 
epidemiologia, pero sera necesario contar con respaldo de consul
tores y algdn tipo de capacitaci6n. 

La enfermedad de Chagas' siempre fuc considerada como una 
enfermedad socio-econ6mica y por tanto se requerirdn medidas 
sociales-culturales-econ6micas, asi como cambios en las politicas de 
salud paiblica a fin de erradicar la carga tremenda que significa esta 
enfermedad para la poblaci6n boliviana. 
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2. Executive Summary 

In response to a request from USAID/La Paz, the Vector Biology 
and Control Project sent Ralph T. Bryan, M.D., a CDC medical 
epidemiologist, and Robert J. Tonn, Ph.D., a VBC consultant, to 
Bolivia from February 26 to March 23, 1990. Although Chagas' 
disease is not a major component of Bolivia's Child Survival Pro
gram, the Mission requested a concept paper for planning future 
Chagas' control activities during the life of the project. The scope of 
work included a review of the national Chagas' program, a review of 
control activities within the country, including work done by private 
volunteer organizations (PVOs) in "chagastic" areas, identification of 
areas where the VBC Project and donor groups might assist the 
Mission in strengthening efforts to control Chagas' and other vector
borne diseases, and an assessment of the importance of Chagas' 
disease as a national health problem. 

We participated in a series of briefings with the Mission, 
PROCOSI (with PVO representatives), and the Department of 
Epidemiology, Ministry of Health. The Ministry assisted in outlining 
a two-week trip including visits to PVO projects, health units, malaria 
control projects, hospitals, universities, research institutions and field 
observations in Tupiza, Tarija, Sucre, Santa Cruz and Cochabamba. 

At each place we visited, we requested documents and publica
tions on Chagas' disease and held discussions with clinicians, control 
specialists and program administrators. We ,isited triatome-infested 
houses and talked with the occupants, observed houwe improvement 
projects and evaluated insecticide spraying activities. We attempted 
to correlate these observations with other vector-borne disease 
activities in each area. 

Chagas' disease was highly endemic in every area w,; Nsited. A 
joint A gentina-Bolivia residual spray program had treated houses in 
Tupiza and part of Tarija in 1986, but it had not been fully evalu
ated. The Proyecto de Desarrollo Agropecuario (FIDA) and the local 
Unidad Sanit~ria in Tupiza have a house improvement component 
for Chagas' control. This project found 100 percent of the villages 
infested, a human seropositivity rate of 35 percent, a chagastic car
diopathy rate of 15 percent in seropositive individuals, and a sero
positivity rate in pregnant women of 25 percent. 

Tarija has a high level of triatome infestation in peri-urban bar
rios. House fumigation with BHC is underway. There are two 
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PVO projects in the area. One is in the planning stage and the other, 
sponsored by CARE, is working in community organization, nutrition, 
health education and house improvement. 

The "Proyecto Britanico" project in Sucre was the best Chagas' 
disease control project we observed. It is small and well-organized, 
emphasizing community participation, health education, house fumi
gation and improvement. It could serve as a model for other Chagas' 
control projects. Plan International also has a house improvement 
program in this area, but does not appear to use a community-based 
approach. 

The majority of vector control activities in Santa Cruz are directed 
towards Aedes aegypti because a yellow fever epidemic is taking place 
in rural Santa Cruz and Cochabamba. Aedes aegypti house infestation 
indices approach 40 percent in parts of the city and 64 surrounding 
villages are infested. The ease of air travel between Santa Cruz and 
Venezuela, where a dengue epidemic is occurring, makes the risk of 
dengue great. 

CENETROP, once a dominant research center in Bolivia, has 
severe financial problems and staff members are reduced to primarily 
diagnostic and teaching duties. CENETROP researchers have demon
strated two-generation congenital passage of T. cruzi and have several 
excellent research proposals awaiting funding. 

ORSTROM, IBBA and UMSS have completed a small Chagas' 
project in Cochabamba, but data are not yet available. We were told 
that the vector population was so large in the vicinity that people 
were no longer sleeping indoors. In the peri-urban areas of 
Cochabamba city, house infestation is about 40 percent. This region 
is the only area where a sylvatic T infestans cycle has been demon
strated, but the cycle undoubtedly occurs elsewhere. 

More than 3 million Bolivians live in the Chagas'-endemic area. In 
this area, house infestation rates vary from 20 to 40 percent in urban 
areas to 70 to 100 percent in rural areas, with about 50 percent of 
the triatomes examined being infected with T cruzi, Nationally, about 
40 percent of the Bolivian populace are seropositive and 70 to 100 
percent seropositivity has been demonstrated in some areas. In one 
study, 70 percent of children younger than five were seropositive. 
Surveys of pregnant women show about 25 percent seropositivity, but 
two surveys showed rates as high as 80 percent. 

Congenital transmission ranges from 8 to 36 percent. Seropositivity 
rates in blood donors are 45 to 70 percent, or about three times that 
of Argentina, Brazil, Chile or Venezuela. EKG evidence for chagastic 



cardiopathology is present in 15 to 28 percent of seropositive 
Bolivians. In one survey, it was found in more than 40 percent. Five 
percent of seropositive children have EKG abnormalities by age 15 
years. Evidence also suggests the presence of significant gastro
intestinal pathology. Childhood mortality rates range from 2.6 to 46 
percent, with a national mortality level of 32 percent for congenital 
cases. 

Our conclusion is that Bolivia is the country most affected by 
Chagas' disease in the world. Chagas' disease is certainly the most 
important vector-borne disease here and is probably the country's 
number one public health problem. It is disturbing that Bolivia does 
not have a national Chagas' disease control program because the 
disease has been shown to be largely preventable. Although statistical 
data are limited, the disease's impact on stillbirths and abortions and 
infant/child morbidity and mortality should make Chagas' a greater 
priority in the Child Survival Program. 

The lack of a national program to control Chagas' disease is 
costing Bolivia millions of dollars in absenteeism and medical care. 
In Brazil, where Chagas' disease seroprevalence is about four per
cent, compared to Bolivia's 40 percent, the estimated annual cost of 
medical care due to the disease is $250 million. Brazil loses an 
additional $5 billion a year because of absenteeism caused by Chag
as' disease. 

Our recommendations center on binding a national control project 
with components in insecticide treatment of houses, health education, 
house improvement and community participation. The activities of 
the project should be integrated with other vector-borne disease 
control activities to reduce cost and inciease efficiency. Any funding 
should be substantial and long-term. Consequently, collaboration 
between donor agencies might be necessary. The complexity of the 
situation requires coordination at all levels, which, at present, does 
not occur. Channels of communication between clinical and preven
tive staff, government and PVOs, field and La Paz, and donors and 
recipients must be improved if a control project is initiated. 

Since the final emphasis is on sustainable control, house improve
ment and education will have greater priority as the project pro
gresses. Expertise in the field will have to be strengthened. Some 
mechanism for house improvement loans is essential if the govern
ment and donors expect nationwide coverage. There is a good base 
of expertise in vector control and epidemiology, but consultant 
support and some training will be necessary. 
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Chagas' disease has always been considered a socio-economic 
disease. It will require social, cultural and economic measures as well 
as changes in public health policy to lift the tremendous burden of 
this disease from the people of Bolivia. 



9 

3. IntroductLn 

It is estimated that there are more than 24 million cases of 
Chagas' disease in Latin America. These cases represent about eight 
percent of the total population. Approximately 850,000 new cases 
occur each year. Of the 24 million cases, about 10 percent may die 
and 40 percent may suffer chronic symptoms.(1) It is believed that 
Chagas' morbidity and mortality are higher in Bolivia than anywhere 
else in Latin America. Long-term control programs have succeeded 
in reducing Chagas' prevalence in the other countries most affected 
by the disease: Argentina, Brazil and Venezuela.(2,3,4) In Bolivia, the 
chief vector of Chagas' disease is Triatoma infestans. Pathology
resulting from infection transmitted by this vector is believed to be 
more severe than that resulting from infection transmitted by other 
triatomine vectors. 

Because Chagas' is an important public health problem, USAID/ 
La Paz has included Chagas' control in the Bolivian Child Survival 
Program. Although Chagas' disease is not a major component of the 
program, the Mission requested this initial consultation to prepare a 
concept paper for planning future Chagas' control activities during 
the life of the project. 

The objectives of the consultation included the following: 

1. 	 To review the current national Chagas' program and any 
future plans of action, including funding sources. 

2. 	 To review local Chagas' disease control activities in areas 
where they exist or are in the planning stage. 

3. 	 To review the work of the PVOs that work in "chagastic" 
areas and advise the Mission about how they could con
tribute to control efforts. 

4. 	 To assist in developing a national control strategy or a 
small pilot control project. 

5. 	 To identify areas in which the VBC Project might con
tinue to assist the Mission in strengthening efforts to 
control Chagas' and other vector-borne disease important 
to the Child Survival Program. 

6. 	 To identify sources of expertise in Chagas' disease re
search in Bolivia. 
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Upon arriving in Bolivia, we were asked by the Mission and the 
Department of Epidemiology of the MPSSP to look at the efforts to 
control other vector-borne diseases within the area endemic for 
Chagas' disease and to consider ways of integrating the various 
control strategies. Special attention was to be given to malaria in 
Santa Cruz, Sucre, Tarija and Cochabamba and to the density and 
distribution of Aedes aegypti in Cochabamba and Santa Cruz, where a 
yellow fever epidemic is occurring. We were also requested to review 
the role of the entomology auxiliary and comment on ways to streng
then the entomological component of the vector control program. 

The consultancy lasted from 26 February until 26 March 1990. 
Initial briefings were held at the VBC Project office in Arlington, 
Virginia, USAID/La Paz and the Department of Epidemiology, 
MPSSP. Fifteen days were spent visiting Tupiza, Tarija, Sucre, Santa 
Cruz and Cochabamba. During the trip, we visited a number of 
house modification projects and me! with staff members of the 
Unidad Sanitaria, local PVOs, hospitals, research institutions and 
universities. Debriefing sessions were held in La Paz and Arlington. 

We concluded that technical support was needed to initiate the 
National Chagas' Control Project. Anv support would have to be 
long-term if economic development aisd projects to improve the 
quality of life of people living in Chagas' disease-endemic areas of 
Bolivia are to be successful. 



4. Background 

Bolivia 

The Republic of Bolivia is located in centrai South America. It is 
a land-locked nation that shares frontiers with five other South 
American nations: Brazil, Paraguay, Argentina, Chile and Peru. 
Bolivia is the fifth largest country on the continent, with a territory 
of 1,100,000 square kilometers, or 450,000 square miles. Its major 
cities are La Paz, the administrative capital, Sucre, the official and 
judicial capital, Santa Cruz and Cochabamba. 

Politically, Bolivia is considered a democratic centralist republic in 
which a president and vice-president are elected for non-renewable 
four-year terms by direct universal suffrage and simple majority. 
Administratively, the country is divided into nine departments, 98 
provinces and 1,272 cantons. 

Geographically and ecologically, Bolivia has three clearly-defined 
regions: the mountains and high plains (altiplano); the valleys, or 
yungas; and the lowlands, or ilanos. The highlands are located at 
3,800 meters above sea level and occupy 16 percent of the national 
territory. The valleys, located between 1,000 and 3,000 meters, con
stitute 19 percent of the territory. The plains, extending eastward 
towards Brazil and Paraguay, occupy the remaining 65 percent of 
Bolivian territory. 

Approximately 80 percent of Bolivia's population resides in the 
highlands or valleys. Urban or peri-urban residents comprise about 36 
percent of the total population, which is currently estimated at 
between 6 and 7 million individuals. Sixty-four percent of the popula
tion lives in widely dispersed rural areas. Population density is the 
lowest in South America at 5.5 per square kilometer, or 15 per 
square mile. Population growth is estimated to be 2.6 percent an
nually. 

The population is composed of 55 percent Indian (Aymara 25 
percent, Quechua 30 percent -- smaller, dispersed groups in Beni and 
Pando Departments are apparently not counted); 5 to 15 percent 
European (primarily Spanish descent); and 25 to 30 percent mestizo. 
Thirty-six percent of the population speaks only Spanish and 25 
percent speaks only Aymara or Quechua. Population structure is 
young, with children younger than 15 comprising 43 percent of 
Bolivia's population, while persons 65 years and older make up only 
three percent. 
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Economically, Bolivia is second only to Haiti as the poorest nation 
in the Western Hemisphere. The country is heavily in debt. Con
tinued low world market prices for mineral resources and a largely 
subsistence, agriculture-based economy have impeded economic 
development. In 1985, the gross national product (GNP) was US $4 
million and per capita income was $536. Agriculture produces 17 
percent of the GNP, yet employs about half the labor force. Only 10 
percent of agricultural workers are wage earners. Industry (manu
facturing and mining) and commerce employ approximately 19 
percent of the work force, services 23 percent, and the government 
11 percent. 

Life expectancy in Bolivia is currently estimated at 48 years for 
males and 53 years for females. Bolivia's infant mortality rate is 110 
per 1,000 live births, second in the region only to Haiti's 117. Infant 
mortality rates in all other countries in the Latin America and 
Caribbean region are below 70. The major causes of morbidity and 
mortality (the latter being highest among the very young) are respira
tory, gastrointestinal and parasitic ailments, trauma, pregnancy 
complications and malnutrition. It is interesting to note that among 
these six categories, Chagas' disease probably plays a significant role 
in three: parasitic ailments, pregnancy complications and malnutri
tion. In addition, the contribution of chagastic pathology to Bolivians 
decreased life expectancy must be considered.(5,6) 

Chagas' Disease 

Chagas' disease is named for Carlos Chagas, the Brazilian scientist 
who described the disease in 1908. He subsequently described the 
vector and parasite. Chagas' disease, or South American trypano
somiasis, is caused by the flagellated protozoan, Trypanosoma cruzi. 
The infection exists in both domestic and sylvatic cycles. More than 
150 wild and domestic mammals serve as reservoir hosts. Examples 
of hosts include: armadillos, raccoons, opoossums, wild rodents, dogs, 
cats, guinea pigs, rabbits and goats. 

Several genera and species of triatomine insects ("kissing" or 
cone-nosed bugs, also known as "vinchucas" in Bolivia) serve as 
vectors of Chagas' disease. They become infected during a blood 
meal, but transmit the infection to the next host by contaminating the 
bite site with feces containing T. cruzi. The parasite is capable of 
multiplying in both host and vector. Infection with T. cri can also 
be transmitted congenitally. (up to two generations) and hemato
genously by blood transfusion.(6,7) 
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The clinical manifestations of Chagas' disease occur in three 
primary forms: acute disease, latent or indeterminate infection, and 
chronic disease. Acute infection may vary from being asymptomatic 
or unrecognized to a severe and fatal disease. The acute phase is 
recognized primarily in children, who develop fever, enlargement of 
the liver, spleen and lymph glands, and, in about 50 percent of cases, 
a unilateral swelling of the eyelids known as Romafia's sign. Mor
tality during this phase is approximately eight percent and generally 
results from severe myoca.ditis (inflammation of the heart muscle) or 
meningoencephalitis (inflammation of the brain and the membranes 
enveloping the brain and spinal cord). In non-fatal cases, symptoms 
usually last from three to four weeks.(6,7) 

The latent or indeterminate phase follows the acute phase and is 
characterized by low-level parasitemia and an absence of clinical 
signs or symptoms. Patients in this phase of the illness, however, are 
still capable of transmitting the infection via vectors, blood trans
fusion or placental transfer.(6,7) 

The chronic form of Chagas' disease develops in at least 10 to 30 
percent of infected patients some 10 to 15 years after the acute 
phase. Patients with chronic disease develop heart muscle damage 
and cardiac rhythm disturbances. Sudden death due to cardiac arrest 
is not uncommon. Chagas' disease is said to be the most common 
cause of congestive heart failure in South America. The gastro
intestinal tract also may be affected and pathologic changes may 
result in enlargement of the esophagus or colon (megaesophagus and 
megacolon), which cause severe swallowing and digestive disorders. 

Chagas' disease occurs only in the Western Hemisphere, where it 
can be found in various areas from Argentina to Texas and 
California. It is a socio-economic disease that is perpetuated 
primarily by inadequate housing. Homes with cracked mud walls 
(adobe) and mud and thatch roofs provide ideal habitats for the 
triatomine vectors. The close association between human dwellings 
and domestic animals that is so common in rural Latin America plays 
an integral role in the domestic cycle of this infection. 

In Bolivia, Chagas' disease occurs primarily in the valleys, plains 
and forests lying between altitudes of 300 and 3,500 meters above sea 
level. Roughly 83 percent of Bolivian territory lies within this en
demic zone. Forty-seven percent of Bolivia's populace resides in 
endemic areas, thereby placing approximately 3 million people at risk 
for Chagas' disease. Even more people are at risk because of the 
possibility of infection through blood transfusions in non-endemic 
urban areas.(a) 
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Clinical and epidemiologic data on Chagas' disease in Bolivia are 
somewhat limited, often difficult to find, and sometimes suspect in 
quality. Nevertheless, data do exist that provide certain insights into 
the ominous public health problem that this disease poses for Bolivia. 
Indicators of public health impact include household triatomine 
infestation rates, rates of triatomine infection with T. cnzi, seropreva
lence rates and assessments of morbidity and mortality. 

In general, household infestation rates in Bolivia are higher in 
rural and peri-urban areas, but urban infestation certainly is present. 
Regardless of the locale, infestation rates are always higher in poorly 
constructed houses. Infestation rates compiled from various sources in 
Bolivia can be summarized as follows: 

Rural 70-100%
 
Peri-urban 40-60%
 
Urban 20-40%
 

Rates of T. cuzi infection in captured (domestic) triatomes average 
40 to 50 percent, but rates of 70 to 90 percent have been encoun
tered in rural areas of Cochabamba and Chuquisaca Departments. 
(a,b,c,fk,8,9,10). 

Since the mid-1970s, national, regional and local serological 
surveys have produced disturbing results. In an elegantly designed 
and executed national survey performed in 1981-1982, the sero
prevalence of Chagas' disease in Bolivia was determined to be 40 
percent.(a) However, various regional surveys of the general popula
tion found rates of 50 to 70 percent.(ab,c,e,f,g,11,12) 

Age-stratified serosurveys reveal alarmingly high prevalence in 
children and young adults. Rates have ranged from 11 percent in 
urban surveys of children younger than five to 70 percent for children 
in the same age group living in rural areas. Seroprevalence among 
school-age children has been as high as 75 percent in some areas, 
with a national average of approximately 35 percent. One survey of 
18- to 22-year-old military recruits showed a seroprevalence of 45 
percent. (ac,kn,7,10,11) 

Serosurveys designed to evaluate the role of congenital trans
mission of Chagas' disease also have been completed in Bolivia. 
Seroprevalence in pregnant women has ranged from 25 to 50 percent 
in most studies, but at least two surveys yielded rates as high as 80 
percent. Rates of infection in infants born to chagastic mothers - an 
indication of congenital transmission rates - have ranged from 8 to 
36 percent.(a,8,9,13) 
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Since 1977, five serosurveys of Bolivian blood donors have been 
completed. Among these, the lowest chagastic seroprevalence re
ported was an alarming 45 percent. In the remaining four surveys, 
seroprevalence ranged from 56 to 70 percent. Based on these figures 
and studies of blood recipients, the risk of transmission of Chagas' 
disease through donated blood has been calculated to be 46 percent 
- or roughly a one iv. two chance of being infected if transfused in 
Bolivia. In the departments of Cochabamba. Santa Cruz and 
Chuquicaca, the Ministry of Health has estimated that in 1988 alone, 
transfusions resulted in five new cases of Chagas' per day.(aj,k,1l, 
and Toro, personal communication) 

In a country that is limited by both technical capability and access 
to health care, reliable measures of morbidity and mortality are 
difficult to obtain. Fortunately, at least in the case of chagastic 
cardiopathy, a relatively reliable indirect measure of morbidity is 
available through the use of electrocardiography. Reasonably specific 
and standardized guidelines for interpreting electrocardiographic 
(EKG) abnormalities suggestive of Chagas' disease have been in use 
for several years. EKG evidence obtained using such guidelines shows 
that chagastic cardiopathy is present in 15 to 28 perrent of sero
positive Bolivians. 

These abnormalities are not limited to older age groups. Among 
the seropositive :8 to 22-year-old military recruits surveyed near 
Sucre, 18 percent had EKG abnormalitiec (Toro, personal communi
cation) In the small community of Tabacal in Cochabamba Depart
ment, 41 percent of seropositive persons with EKG abnormalities 
consistent with chagastic cardiopathy were younger than 40 years of 
age.(12) Even children are affected. On the national level, five 
percent of seropositive children ha,e EKG abnormalities by age 15 
years.(8,10,11,13,a,k) 

In addition to cardiac pathology, there is some evidence to suggest 
the presence of significant gastrointestinal pathology. Again in 
Tabacal, swallowing times were abnormally prolonged (an indirect 
measure of esophageal dysmotility) in 16 percent of seropositive 
individuals.(12) In a hospital in Tarija, 3.4 percent of approximately 
7,000 patients u~ndergoing gastrointestinal surgery had evidence of 
megacolon or volvulus suggestive of Chagas' disease. (t,12) 

Autopsies are rarely performed in Bolivia and many patients die in 
rural areas without preceding medical evaluation. Therefore, mor
tality data are scarce. Moreover, estimates that have been made 
based on available data are likely to underestimate true mortality 
rates. For chronic Chagas' disease, mortality has beeD estimated at 13 
percent overall (ages 15-74 years). However, for males aged 25 to 44 
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years, this figure more than doubles to 29 percent. The comparable 
figure for females is 22 percent.(12,a, Toro, pers. comm.) Although a 
figure of eight percent is commonly quoted for mortality from acute 
Chagas' disease, childhood mortality rates from this phase of the 
disease in Bolivia have ranged from 2.6 to 46 percent. For congenital 
cases, Valencia has reported a national-level mortality rate of 32 
percent.(a,8,10) Based on extrapolations of data from its 1981-82 
seroprevalence survey, the Ministry of Health estimates that seven 
newborns and six pregant women die from Chagas' every day in 
Bolivia.(a) 

The lack of a national program to control Chagas' disease is 
costing Bolivia millions of dollars in absenteeism and medical care. 
In Brazil, where Chagas' disease seroprevalence is about four per
cent, compared to Bolivia's 40 percent, the estimated annual cost of 
medical care due to the disease is $250 million. Brazil loses an 
additional $5billion a year because of absenteeism caused by Chag
as' disease. 
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5. Findings 

Tupiza 

Tupiza is located in an arid region of southeastern Bolivia, not far 
from the Argentinian frontier. The elevation is 2,956 meters above 
sea level. In Tupiza, the local Unidad Sanitaria (regional office of the 
Ministry of Health), in cooperation with the international donor/ 
development agency known as FIDA, has initiated a regional-level 
Chagas' disease control project. This project has been in operation 
since 1986 and covers an area of approximately 20 square kilometers. 
Within this area are three provinces (Nor Chichas, Sur Chichas, and 
Modesto Omiste), 185 communities, 10,954 households and a popula
tion of approximately 50,000 people. The project budget is $876,000. 

The project consists of a four-phase plan: preparation, attack, 
consolidation and evaluation. This plan relies heavily upon food 
donations from Programa Mundial de Alimentos (PMA), which 
provides basic foodstuffs at reduced prices to families who complete 
predetermined home improvements. Details of this four-phase plan 
are outlined in table 1. 

The Tupiza project (g) is an ambitious one that suffers from 
limited funds and personnel, both of which appear to be inadequate 
for the size of the project. These limitations make surveillance 
particularly difficult. In addition, much of the planned house modifi
cation has been incomplete and there may be desigi flaws in the 
project's modified chicken and rabbit dwellings. Despite these draw
backs, the project's integrated approach (insecticides, education, 
house improvement) and emphasis on community participation are 
appropriate and should be encouraged. The project could benefit 
from not only increased funding, but additional technical expertise. 
External technical consultants and exchange of information with 
other control projects would greatly enhance the efficacy of the 
Tupiza Chagas' Disease Control Project.(g) 
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Table 1* 

Tupiza Chagas' Disease Control Project 

1. Preparation 

a. 	census
 
b. 	 house infestation and human infection rates 
c. 	 community preparation/education 

i. 	 Local health committees 
I. 	 Local health representatives 

d. 	 health brigades 

i. 	 1 brigade per province
ii. 	 7 members per brigade: physician, nurse, laboratory

technician, driver and 2 insecticide application technicians 

2. Attack 

a. 	 insecticide application (deltamethrin) 
b. 	 house improvement 
c. 	 education 
d. 	 clinical assistance 

3. Consolidation 

a. program maintenance and cooperative efforts among health 
brigades, local health committees and local health representa
tives 

b. 	 surveillance 

4. Evaluation 

a. 	 house improvements completed 
b. 	 changes in infestation and infection rates. 

*from reference g 
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Tarija 

Located in the same general area of Bolivia as Tupiza, Tarija lies 
to the east at an altitude of 1,866 meters above sea level. 
Government-sponsored Chagas' control programs in this region have 
been limited to one-time urban and peri-urban applications of the 
insecticide (BHC).(b,e) A more well-developed program, sponsored 
by CARE, is underway in the Canasmoro area north of Tarija city. 
Known as Proyecto Nuevo Amanecer, it is a community-level pro
gram involving some 180 households. Although fumigation and house 
improvement are included in its plan, these aspects are part of a 
broader health and development program that includes economic 
development, provision of latrines and potable water, and impressive 
community organization. This project is notable in that it appears to 
have successfully incorporated a viable Chagas' control program into 
a broader health and development project. Its Chagas' control efforts, 
however, have not been critically evaluated and it is unclear whether 
or not appropriate baseline data were obtained. 

Poorly funded and equipped malaria/Aedes government control 
teams are present in this area, but have had limited activity. Such 
teams could provide the beginning of an infrastructure for a com
bined vector-control strategy in Tarija. Physicians and scientists at the 
newly constructed, well-equipped Hospital San Juan de Dios have 
conducted serologic and electrocardiographic studies, the results of 
which are described in chapter 4 of this document. Unfortunately, 
there has been little interaction or collaboration between hospital 
staff and the individuals working in epidemiology and preventive 
health. 

Sucre 

Sucre, the capital of Chuquisaca Department and official capital of 
Bolivia, is located in south central Bolivia at an altitude of 2,790 
meters above se;-. level. Its climate is temperate and it is surrounded 
by the valleys typical of this region. As in Tarija, the government 
maintains a limited malaria control program, but both its activity and 
efficacy are minimal. There is no government-sponsored Chagas' 
disease control effort in effect in this area. 

Two PVOs are active here: Foster Parents' Plan International 
(PLAN) and Proyecto Social Boliviano Britanico "Cardenal Maurer" 
(PSBBCM, or Proyecto Britanico). PLAN's activities include a 
training program for rural health representatives, community 
education programs, provision of latrines and potable water, and 
house improvement. The latter, however, appears to be limited to 
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families with "foster parent" sponsors and therefore is not an effective 
means of Chagas' disease control. Expansion of house improvement 
efforts to a community-wide program or integration with other PVO 
or government house improvement projects could be readily accom
plished, making a significant contribution to Chagas' control in this 
area. 

Proyecto Britanico (n) began its Chagas' control project in 1988. 
Although the program is supported by the British Overseas Develop
ment Administration and Catholic Relief Services, approximately 67 
percent of its operating budget is provided by the participating local 
communities in the form of local materials and labor. The program is 
based on a high level of community commitment and participation 
and consists of five basic phases: education or increasing local aware
ness, baseline data gathering, household improvement (including 
surrounding compound and domestic animal dwellings), insecticide 
application, and evaluation. Details of these five phases are outlines 
in Table 2. 

The Proyecto Britanico is currently small in scope. Although the 
group is active in the three zones of Yotala, Tarabuco and 
Yamparaez and serves some 200 families in approximately 15 to 20 
communities, the project has progressed to phases 3 and 4 in only 
two communities. Several others, however, have completed phase 1 
and are ready to progress to phases 2 and 3. 

An interesting additional component of the project is the simul
taneous economic development that is occurring in at least one 
community. In order to increase the availability of construction 
materials for house improvement, Pruyecto Britanico has taught 
community members how to manufacture ceramic roof tiles. The 
beauty of this concept is that one community is now marketing this 
important product in other nearby communities, enhancing economic 
development while improving public health. Despite its small scale, 
the Proyecto Britanico is probably the best conceived and executed 
Chagas' disease control project that we visited or are aware of in 
Bolivia. If its evaluation phase documents success (as we suspect it 
will), the strategies and techniques used here will certainly provide 
helpful guidelines for any national control efforts. 

The Centro de Investigacion y Diagnostico de la Enfermedad de 
Chagas of the Universidad Mayor, Real y Pontificia de San Francisco 
Xavier, is also in Sucre. Data obtained from this center have been 
incorporated into the chapter 4 of this report. As in Tarija, we saw, 
little, if any, interaction between this center and groups active in 
Chagas' disease control in Sucre. 
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Table 2
 
Proyecto Britanico: Chagas' Disease Control Programa
 

1. Education or "consciousness raising" 

a. 	 rural health professors - mobile 
b. 	 lectures, films, social dramas in native dialect 
c. 	 use of radio and television where practical 

2. Baseline data gathering 

a. 	 map and census of each community 
b. 	 field teams (physician, nurse, laboratory technician, sociologist

educator, driver) 
c. 	 house construction; house infestation rates 
d. 	 T infestans infection rates 

3. House/compound improvement 

a. 	 2 construction specialists/teachers per community 

i. 	 roof and ceiling specialist 
ii. 	 wall and floor specialist 

b. 	 PMA assistance - food incentives 
c. 	 3 phases - standardized techniques 

i. 	 roof improvement 
ii. 	 exterior house and surrounding structures improvement 
iii. 	 interior house improvement 

4. Insecticide application - per field teams and community 

a. 	 two-phase spraying with deltamethrin 
b. 	 instruction of community members in proper use of
 

insecticides
 

5. Evaluation 

a. 	 reassess household infestation rates 
b. 	 community-directed surveillance 
c. 	 repeat insecticide application as needed 



22 

Santa Cruz 

Santa Cruz is a major urban population center located in the 
lowlands of central, eastern Bolivia at 416 meters elevation. Although 
Chagas' disease may not be quite as prevalent in this areas as in 
others we visited, it is certainly endemic to various rural areas around 
Santa Cruz. Vectors of malaria, dengue, and yellow fever (Anopheles 
and Aedes sp) are also highly prevalent in this region. Vector control 
activities have emphasized Anopheles and Aedes; no Chagas' disease 
control program is operating at this time. The local SNEM (Servicio 
Nacional de Eradicaci6n de Malaria), however, has Aedes/malaria 
control teams and a functioning entomological laboratory that could 
be adapted for Chagas' disease control in an integrated vector control 
program. 

The laboratories of CENETROP (Centro Nacional de 
Enfermedades Tropicales) also are located in Santa Cruz. Unfor
tunately, serious cuts in funding have limited current activities to 
primarily diagnostic and training services. The former stature of this 
respected research facility is in grave danger and there is little hope 
for resurrection without renewed funding. CENETROP has produced 
excellent data on Chagas' disease, which are summarized at various 
points in chapter 4.(8,11,13) CENETROP has one study ready for 
initiation and two awaiting completion, but all are in jeopardy due to 
funding cutbacks. The proposed study in question is an elegantly 
designed, low-cost prenatal screening program. Programs underway 
and not likely to be completed without renewed funding are a blood 
donor seroprevalence (T. ciuzi) study and a longitudinal (in its tenth 
year) clinico-epidemiologic study of Chagas' disease. 

The combined presence of CENETROP and competent SNEl\ 
Aedes/malaria control teams provides an outstanding opportunity for 
developing both vector-borne disease research and control progr: ms. 

Aedes control activities in Santa Cruz have been augmented 
recently as a result of the current outbreak of sylvatic yellow fever. In 
the Department of Santa Cruz, eight deaths (six confirmed patholo
gically) were reported in the month prior to our visit. Local health 
officials are appropriately concerned about two important issues 
regarding this outbreak. First, Aedes household infestation rates in 
and around Santa Cruz have reached levels of 18 to 35 percent and 
the risk of a shift from sylvatic to urban yellow fever exists. Second, 
this outbreak is occurring in the context of a reasonably well
vaccinated (90 percent) local population and appears to involve 
almost exclusively unvaccinated/non-immune immigrants from higher 
elevations. In an effort to control this problem, mass 
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vaccination campaigns are underway that include the use of road 
blocks to ensure that unvaccinated immigrants receive vaccination. In 
addition, Aedes surveillance and control efforts along major highways 
and railroads have been increased. 

Cochabamba 

Located approximately 250 kilometers southeast of La Paz in 
central Bolivia, Cochabamba lies at an altitude of 2,558 meters above 
sea level. It is in the heart of Bolivia's central valleys and its sur
rounding areas have some of the highest T. infestans infestation rates 
in the country. Although one local house modification study was 
initiated as a collaborative effort of ORSTROM, IBBA and the 
Universidad Mayor de San Simon (UMSS), this project was marginal
ly successful and now there are no organized control projects in the 
region. 

The UMSS Faculty of Science and Technology has published 
numerous studies about clinical and epidemiologic aspects of Chagas' 
disease in this region (see chapter 4) and has plans for future studies. 
The faculty of Science and Technology also has a well-equipped 
laboratory designed for Chagas' disease research. There appears to 
be open communication and interaction between the Faculty of 
Science and Technology and the Faculty of Medicine. The latter runs 
a diagnostic support center that has also produced reliable research 
in the area of T. cruzi seroprevalence (chapter 4). 

Evidence for collaborative efforts between these departments is 
seen in their proposal for a tropical medicine research center (see
Annex E). This proposal calls for an integrated approach to the 
clinical, epidemiologic and basic research aspects of the various 
tropical infections in the region and is worthy of external financial 
and technical support. Previous and ongoing research by UMSS 
scientists attest to their ability to produce competent and useful 
research. If funds are available to support further studies here, there 
is little doubt that these groups will make significant contributions to 
the advancement of Chagas' disease control efforts. 

The National Entomology Laboratory is also located in 
Cochabamba. Unfortunately, we were told that "personnel problems" 
had prevented collaborative projects between this laboratory and 
UMSS or the local Unidad Sanitaria. We were unable to visit the 
facilities. 
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As in Santa Cruz, Aedes control is a priority in Cochabamba, 
particularly in the Chapare region. Surveillance is occurring in some 
24 communities (four of which are positive for Aedes infestation) and 
a control effort based on source reduction, larvicide use and educa
tion is underway. 

Additional comments 

In addition to the existing Chagas' disease control programs 
described in the preceding pages, we were informed of several 
completed and planned projects. These are summarized in Annexes C 
and D. 

Finally, it is clear from the information presented above that there 
are or have been numerous "islands of activity" in the control of 
Chagas' and other vector-borne diseases in Bolivia. This almost total 
lack of communication and interaction has resulted in considerable 
waste and inefficiency. Open communication and coordination of 
research and control efforts must be implemented expeditiously if the 
profound deficits in funding, personnel and technical capability are to 
be overcome. In our last meeting at MPSSP, the Director General of 
Health requested that the Department of Epidemiology immediately 
begin to strengthen communication and coordination between all 
parties working with Chagas' disease in Bolivia. 
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6. Discussion and Conclusions 

Control of Chagas' and other vector-borne diseases in Bolivia will 
require careful evaluation and implementation of strategies for house 
modification, insecticide application, community health education, 
blood donation and maternal-fetal health. 

Housing Improvement 

The housing projects visited indicate that progress in this aspect of 
control is possible in Bolivia. However, more study is needed to 
determine the best way to use inexpensive, locally available or natu
ral building materials in construction, assess the durability of modifi
cations, understand the roles of reservoir hosts (both domestic and 
sylvatic) and sylvatic vectors, and determine whether house modifica
tion alone can provide a triatome-free environment. (1,3,4,14,15,16) 

Housing is similar within the endemic areas visited. In some areas, 
straw was used for construction, but in the majority, household walls 
and compound fences were made of adobe brick. The brick was 
either left bare or covered with smoothed mud ("reboque"), plaster or 
cement. Roofs were usually constructed with a mud-cane combination 
and covered with straw and thatch. Others were of tile, zinc or 
cement fiber. Inside, roofs were left "as is" or hidden by ceilings 
made from feed/grain sacks. Occasionally, they were covered with 
plaster. 

Variations in wall surfaces, roofs and ceilings will have to be taken 
into account when insecticide application strategies for vector control 
are developed. However, the overall similarity of the house
compound complex throughout the endemic areas visited would make 
pilot projects designed to compare insecticide use feasible in all areas 
except those in the immediate vicinity of Santa Cruz city. 

An example of such a pilot project is that proposed by TDR,(i) 
which is designed to compare an insecticide-impregnated paint, 
canisters for home fumigation and traditional residual insecticide 
applicat -ns. 
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Insecticide testing 

Any field trial should begin with laboratory confirmation of the 
efficacy of the product against local vectors under local climatic and 
ecologic conditions. Test plates of the various building materials 
should be used for bioassays of the products under investigation. The 
efficacy of the products should also be tested against local anorpeline 

vectors of malaria. 

There has been one field trial using fenitrothion in Bolivia. 
fenitrothionThrough a cooperative agreement with Argentina, some 

and deltamethrin were used in endemic areas of the frontier between 

the two countries. Synthetic pyrethroids seem to be the insecticide of 

choice and at least two different products have been used. Some 

BHC that was donated by Brazil is on hand, but its efficacy has been 

questioned. This product requires further chemical evaluation by 
CDC or another laboratory. Any insecticide considered for wide
spread use should be tested against local vector species. If problems 

at the National Entomology Laboratory in Cochabamba are resolved, 

it would be the logical site for such testing. CENETROP or the 

Universidad Mayor de San Simon are possible alternative sites. 

Health education 

House modification and insecticide application strategies will not 
be successful or sustainable without a corresponding community-level 
education program.(16) The infrastructure needed to mount large
scale community participation and education campaigns, or even 

small pilot projects in some areas, does not exist in Bolivia. Some 

information on Chagas' and other vector-borne diseases is included in 

the school curriculum, but theses diseases do not receive the atten
tion they warrant. Most communities lack local health committees, 
health promoters, mothers' clubs, health posts or other local institu
tions that could serve as a nucleus for health education. There does 
not seem to be a viable system for training rural teachers in health 
other thtan those involved solely in classroom teaching. Thus, the 
potential for enlistb,; ,idespread community involvement is being 
missed. 

Blood transfusions 

Research into the role of blood-transfusions and congenital trans

mission in Chagas' disease in Bolivia is in progress. However, the 
magnitude of these problems has not been adequately addressed. 
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Hematogenous transmission via blood transfusions is a growing 
problem because increasing numbers of people from rural endemic 
areas are migrating to urban areas, where they provide a significant 
proportion of the blood available for transfusion. In many cities, the 
residents of the low-income, urban-rural fringe have dwellings in
fested with triatomes. It is often this population that seeks additional 
income from the sale of blood. 

Very few hospitals or health centers test donated blood for T cruzi 
and blood is rarely, if ever, held long enough to be treated with 
gentian violet. As the blood banks in Bolivia become more sophisti
cated and the use of transfusions increases, the number of 
transfusion-associated cases of Chagas' disease can also be expected 
to increase. Studies of blood donors already completed in some 
urban areas reveal an astounding seroprevalence of over 70 percent. 

Epidemiology 

There are few epidemiologic statistics on acute cases, chronic 
morbidity, and mortality from Chagas' or other vector-borne diseases 
in Bolivia.(a,8,10,11,13) However, various field surveys have demon
strated house infestation rates (T. infestans) and captured T. infestans 
infection rates (T. cruzi) indicating that Chagas' disease is probably 
one of the most important public health problems in the country. 
Serological surveys of rural villages, pregnant women, newborn 
infants and blood donors show seropositivity rates much higher than 
those seen in most other endemic areas. Moreover, the pathological 
manifestations of Chagas' disease in Bolivia tend to be more severe 
and widespread than those in other Latin American countries where 
vector control programs, improved living conditions and blood bank 
surveillance/treatment programs have led to significant reductions in 
morbidity and mortality. 

Control efforts 

The government of Bolivia has no functioning national Chagas' 
disease control program, nor does it have the potential to mount such 
a program without substantial external financial and technical sup
port. Even existing programs for Anopheles and Aedes control are 
operating with dangerously marginal efficacy with limited financial 
support from P.L. 480 funds. Although various small Chagas' disease 
control projects have been initiated, these projects have not been in 
operation long enough for critical evaluation, have been poorly 
evaluated, or lack appropriate data for evaluation. 



28 

Proposals for national and regional control programs have been 
written, but are inoperative due to too few and inadequately trained 
personnel and lack of funding. These proposals are similar to tradi
tional malaria control campaigns that emphasize house spraying with 
residual insecticides by government spray teams. Although education 
and house modification are included in these plans, the government 
considers them too slow and costly to be given a high priority. 
Vertically-structured spraying strategies may indeed produce the most 
immediate results, but in the long run, such programs are expensive 
and their sustainability is dependent upon a continuous source of 
external financial aid. 

PVOs, working either alone or with the Ministry of Health, have 
demonstrated that communities in rural Bolivia can be organized to 
participate in house modification, education, residual insecticide 
spraying and other health-related activities, but it is too soon to 
determine wLether this work will continue after the external in
fluence is withdrawn. It is clear, however, that a local health infra
structure must be in place before significant progress can be made to 
prevent or control Chagas' and other vector-born diseases. 

Need for coordination 

Although committees, workshops and other means of project 
coordination seem to have been attempted at various times, the 
success of these at the national and regional levels is questionable at 
best. Little communication seems to occur between the various 
projects or even within government agencies with potentially common 
goals (e.g. Ministry of Health, Ministry of Education, and Ministry of 
Housing and Urban Development). A very low level of awareness 
exists between government and private preventive and curative health 
services or between universities and research institutions and 
government-sponsored programs. Smaller, privately sponsored 
projects have been virtually ignored. These problems in communica
tion and coordination have resulted in inefficiency, wasted time and 
resources, needless duplication of errors, and a lack of dissemination 
of information about successful approaches. 

It is doubtful that another temporary committee or workshop is 
the answer, but improved coordination is essential if more wide
spread economic support for vector control through house improve
ment, education and insecticide application is planned. 
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Technical assistance needs 

There are a number of areas in which both the VBC Project and 
CDC might continue to assist the Mission in strengthening efforts to 
control Chagas' and other vector-borne diseases. Among these would 
be assistance in preparing proposals for external funding for major 
control activities or for pilot projects and research grants. Short-term 
consultants to address specific technical questions or for program 
evaluation could be requested as the need arises. Specifically, CDC 
has expertise in epidemiology and laboratory assistance. The VBC 
Project could provide technical assistance in the epidemiology of 
vector-borne diseases, entomological studies and vector control, 
social-cultural-economic studies and the establishment of a com
puterized information system to organize, supervise, evaluate and cost 
a national control program. 

The state of entomological work in Bolivia is poor. Many of the 
malaria zones have entomological auxiliaries, but they are not being 
fully utilized. Some had been temporarily assigned to other programs. 
Only Santa Cruz and Cochabamba had :ntomology laboratories and 
a functioning insectary. One problem seems to be a lack of under
standing among the malaria zone chiefs about the duties and value of 
an entomological team. A potential remedy might be for the VBC 
Project to organize a short course for senior zone staff to learn more 
about the use of entomology in program planning, evaluation and 
decision making. 

Bolivia has a national entomology laboratory and insectary in 
Cochabamba, but it has never functioned fully. We were told that the 
physical facilities are excellent, but we were unable to visit it. 
Recently, the director of the laboratory. retired and a replacement 
was appointed. The time is ripe to recruit and train new staff for the 
laboratory. We were told that with the yellow fever epidemic in 
Cochabamba and Santa Cruz and the growing possibility of further 
dengue activity in Santa Cruz, there is a shortage of entomological 
auxiliaries. The actual need should be determined and the new staff 
trained at the same time. The VBC Project could be contracted to 
provide a consultant to help the new director prepare a national plan 
of action for the laboratory and the auxiliaries in each malaria zone. 
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7. Recommendations 

1. A National Chagas' Disease Control Project should be established 
within the Direcci6n Nacional de Epidemiologia of MPSSP and 
funded for a period of 10 years with provision for additional 
funding during surveillance. 

Rational: Chagas' disease is the most important vector-borne 
disease problem in Bolivia. House infestation by the vector 
reaches 100 percent in many rural endemic areas. The overall 
seropositivity rates for the country are the highest in the endemic 
range of the disease. Serological surveys of donor blood in 
hospitals show -rates over three times higher than from other 
countries. Morbidity and mortality, although not well docu
mented, appear to be higher than in Arg-. atina, Brazil and 
Venezuela, where vector control programs exist. National control 
programs in these countries have clearly demonstrated that 
seropositivity can be reduced by chemical control. 

The MPSSP has developed a national- and regional-level plan 
of action that is realistic, but requires minor alterations. Long
term funding is required because vector control, house 
improvement and education are slow to show results, but the 
combination should be sustainable. Additional funding for project 
surveillance is recommended because a sylvatic cycle of T. cnszi 
exists and vectors of this cycle are capable of colonizing houses. 

2. A number of bilateral and multilateral technical assistance agen
cies should be approached for financial and technical support due 
to the magnitude of the problem and the length of time in which 
aid will be required. 

Rational: Donor support organized to address a simple 
preventable disease can have a tremendous impact upon the 
quality of life in a country. Chagas' disease is an important 
local/national health problem ignored by many international 
organizations, which tend to use global estimates of prevalence to 
determine disease priorities. As a result, sufficient funding to 
cover all aspects of the project may not be available from a 
single, agency. Many aspects of Chagas' disease control, such as 
health education, may already fit into educational programs like 
those of UNICEF. Blood bank surveillance and treatment pro
grams, as well as screening of pregnant women and treatment of 
infected newborns, may fit existing child survival projects. It is 
suggested that USAID/La Paz and PROCOSI serve as a catalysts 
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to bring the various bilateral and multilateral agencies together 
and provide them with the information required to seek funding 
through their respective agencies. 

3. External funding of the National Chagas' Disease Control Project 
will require careful coordination and should include provisions for 
consultation and routine project evaluation. Consaltnts are 
necessary to assist the MPSSP in project planning, supervision and 
evaluation and for specific technical problems. 

Rational: The Department of Epidemiology has developed a 
national plan of action leaning towards a vertically-oriented 
insecticide control program. Experience is lacking in health 
education and house improvement, as well as the social, cultural 
and economic aspects of control. Various PVOs, local research 
institutions and universities and donor agencies will have 
to provide prolonged technical assistance. Consultants should be 
available when needed and at least one specific consultant or 
group should be available for short-term consultations throughout 
the 10-year life of the project to ensure that standard goals and 
methodology are used and to limit technical confusion. 

4. 	A National Chagas' Control Project should be based upon a 
combination of insecticide application to houses, outbuildings, 
fences and corrals, house-compound improvement, and sanitary 
education. All components should encourage maximum community 
participation. 

Rational: Residual insecticides can control triatomes, but the 
process takes a long time. House spraying by organized govern
ment teams is expensive. Labor, transport and administration 
costs may equal or surpass the cost of insecticides. The 
combination of such costs is not sustainable. Therefore, house 
improvement and sanitary education must eventually replace 
most residual spraying, but to become cost-effective, the majority 
of the duties and costs are transferred to the community. Existing 
PVO pilot projects can provide information and guidance on 
developing a appropriate prospectus for the role of housing and 
education. An analysis of existing information from these projects 
could provide construction norms and costing data for the 
government plan of action. The MPSSP Department of 
Epidemiology, working with PROCOSI, should seek the coopera
tion of the PVOs in this part of the project. A consultant might 
be required to assist in developing the national plan. 
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5. 	USAID/La Paz should seek financial support at a level of US$ 
50,000 to 100,000 for the MPSSP Department of Epidemiology to 
investigate new control strategies following the WHO/UNDP/WB 
TDR protocol.(i) 

Rational: The TDR protocol provides a guide for evaluating 
insecticide-based paint and a fumigation canister as alternatives 
to residual spraying. Different'countries in the Chagas' disease
endemic area use different house construction nterials and 
design; consequently, a number of trials are needed. In a national 
plan of action, the insecticide-based paint could be used for 
ceilings and walls inside of houses at the time of house improve
ment and the fumigation canister to control isolated foci of 
infestation due to invasion by sylvatic-peridomestic vectors. It is 
suggested that the evaluation be done in cooperation with PVO 
house modification projects. Otherwise additional expenses would 
be involved in improving the walls for painting and modifying 
windows and doors for fumigation. 

6. 	 The National Chagas' Disease Control Project should be inte
grated with other vector-borne disease activities in the area. 

Rationale: Duplication of work is an added expense to the 
government. Therefore, integration of vector-borne disease 
control measures should be built into a national plan of action. 
The chemical control strategies against anopheline mosquitos and 
triatomes are similar. Insecticide susceptibility testing against 
both vectors will be necessary to select a common insecticide. 
General sanitary practices and cleanliness can reduce anopheline, 
Aedes, Cu/x and triatome breeding and colonization sites. House 
improvements such as screens on windows and doors provide 
barriers for most flying insects. It is understood that certain 
aspects of each control approach might not be applicable to 
overall vector control, but individuals can be trained to perform a 
number of control measures, reducing the total cost of the 
operation. 

7. 	A system of providing interest-free loans for rural house improve
ment is recommended to perpetuate the housing component. 

Rationale: The Proyecto de Desarrollo Agropecuario "Cotagaita 
San Juan del Oro" (FIDA) and some of the PVO projects have 
such a system. Similar systems for loans, such as Viviendas 
Rurales in Venezuela, are found in other countries. A method 
for obtaining loans would speed up the house improvement 
component and provide a flow of money to expand it. Develop
ment banks such as IDB and World Bank could be approached 
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or the government could establish a system. Economic consul
tants are required to provide guidelines and administrative 
details. 

8. A National Chagas' Disease Control Project can begin at a re
gional level, but it is recommended that initial chemical control be 
as widespread as possible. Education and house improvement 
could begin on a small scale and be expanded gradually. 

Rationale: Funding for all components of the project for the 
entire endemic area may not be practical at the beginning.
Agencies may be willing to increase support once the project 
proves its effectiveness. The logistics of mounting a nationwide 
campaign for house improvement and education in the formi
dable terrain of most endemic areas is beyond the present 
capacity of the government. Research and development within 
these components are required. A small-scale beginning in the 
most seriously affected areas would allow for changes in strategy
and more effective development of the project. 

9. 	The National Chagas' Disease Control Project should attempt to 
incorporate the recommendations of the recent WHO Expert 
Committee on Chagas' disease, whenever possible, into its strategy. 

Rational: Although the Expert Commitee report is not yet 
available, it should be before a national plan of action is 
developed. The report outlines aspects of paticnt treatment, 
especially of newborns, blood bank norms and other important 
issues that are not covered in detail in this concept paper. WHO 
could be contacted to provide expert advise if it is needed. 

10. 	A permanent coordination committee with membership from 
MPSSP, the Ministry of Education, USAID/La Paz and other 
donor agencies, PROCOSI/PVOs, universities, major hospitals 
and research institutes should be established. 

Rational: Coordination is an essential element in dealing with 
Chagas' disease control. Many groups work in isolation and 
information flow is inadequate. Each group has something to 
offer. A committee could also help promote and educate the 
public and government personnel about Chagas' disease and its 
prevenion and control. Tnis function will eventually make 
funding easier. The Department of Epidemiology should initiate 
this 	committee and be the focal point. One of its staff should be 
the permanent secretary. If possible, the president of the commit
tee 	should be a government minister. 



34 

11. 	 A center to train rural professors of health for adult education
 
and health promotion should be developed and a consultant
 
requested to prepare curriculae and didactic materials.
 

Rational: Projects operating in Tupiza and Sucre use a system 
of rural professors of health and RPSs (local health represen
tatives) for health education. Most of these individuals have 
been educated in Chile or Argentina because facilities do not 
exist in Bolivia. Our limited observations indicate their 
responsibilities should go beyond vector-borne diseases while 
maintaining emphasis on the components of the national plan 
of action for vector control. These individuals also need 
training in other elements of primary health care and in 
community participation. The Ministry of Education and other 
agencies dealing with education must be involved. Since the 
function of the rural professor falls into primary health care, a 
donor with priority in this field should be approached. 

12. 	 Laboratories performing Chagas' disease diagnosis need coor
dination and a system of quality control. Many of these 
laboratories also deal with dengue, yellow fever and malaria 
diagnosis. Norms for all laboratory diagnostic procedures must be 
established. 

Rationale: Facilities for serological diagnosis of Chagas' 
disease are found in PVO projects, private clinics, regional 
hospitals, universities, research institutions and donor
supported agricultural development projects. There are a 
number of different serological tests being used with little or 
no supervision, quality control of antigens or reagents, norms 
for interpretation of results, or correlation of data. A consul
tant from CDC or the WHO Chagas' serology reference 
laboratory could assist in establishing a diagnosis system, 
norms and evaluation procedures. 

13. 	 The National Entomology Laboratory at Cochabamba and 
regional laboratories in the malaria zones should become 
functional. 

Rational: For many years, the National Entomology 
Laboratory has functioned in name k ily. During this time, 
insecticide resistance to DDT in Anopheles and to malathion 
and 	temephos in Aedes aegypti has been reported, but not 
confirmed. If resistance is present, the efficacy of some control 
operations must be questioned. The role of entomologists in 
program evaluation, research and development, and confirma
tion of control strategies is essential to cost-effective control 
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operation. The entomological network exists, but a plan of 
action and a process of network strengthening are necessary. A 
consultant from the VBC Project or PAHO should be asked to 
work with the director of the laboratory to develop a plan of 
actior, and determine needs. 

14. 	 Ways should be investigated to assist the Universidad Mayor de 
San Simc, Cochabamba, to establish a Centro Universitario de 
Medicina Tropical. 

Rational: A plan of organization, including a budget already 
exists. Basic staff and facilities are in operation as parts of 
different institutions. The objectives are different from those 
of CENETROP in Santa Cruz and the Center brings con
siderable university expertise into Chagas' and other vector
borne disease research. USAID/La Paz, the VBC Project and 
CDC should explore the interest of a U.S. research institution 
or university in entering into an agreement with UMSS for 
mutual research and development. 

15. 	 There must be a research and development component within 
the context of a national vector-borne disease control program. 

Rational: Operational and basic research is essential in 
disease control. Such a component facilitates cooperative 
investigation with agencies such as CDC and provides a means 
for the program to solicit funding from PVOs, USAID/La Paz 
and TDR. Research is cssential for standardizing immunodiag
nostic techniques, developing direly needed treatments for 
chronic Chagas' disease, and increasing our understanding of 
host-vector-parasite interactions. 
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9. 	 Itinerary 

Chronology of the trip (February-March 1990) 

February
 
23 Meeting at the VBC Project
 

Visit to PAHO
 

26 	 Meeting with A.I.D. and VBC staff 
Dr. Bryan to Bolivia 

27 	 Dr. Bryan meeting with USAID/LA Paz staff 
Dr. Tonn meeting with VBC staff 
Dr. Tonn to Bolivia 

28 	 Briefing at USAID/La Paz Child Survival Project 

March 
1 Briefing at the Department of Epidemiology 

Briefing at USAID/La Paz, Child Survival Project 

2 	 Briefing at PROCOSI 

Briefing at the Department of Epidemiology 

3 	 Trip to Tupiza 

4 	 Field observations: Characato, San Miguel, Salo La 
Torre, Tambillo Bajo and Palala Alta 

5 	 Meeting at Tupiza, Unidad Sanitaria 
Meeting at FIDA, Chagas' disease project 
Field observations: Oploca, Torre Huayco and San 
Joaquin 

6 	 Field observations between Tupiza and Villazon and 
between Villazon and Tarija 

7 	 Meeting at Tarija, Unidad Sanitaria 
Meeting at San Juan de Dios Hospital 
Meeting at CARITAS-Tarija 

8 	 Field observatiors: Guayavillas, La Merced, La 
Marmora, Cha.guaya (CARITAS Project site), 
Concepci6n and Barrio Uibertad in Tarija 
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March
 
9 Field observations: San Lorenzo/Canasmoro
 

10 	 Discussion of protocol of Dr. Ciro Figueroa 
Trip to Sucre 
Briefing at Plan International-Sucre 

11 	 Visit Hospital-PSBBCM, Yotala 

12 	 Briefing at SNEM, Sucre 
Briefing at Unidad Sanitaria, Sucre 
Briefing at Proyecto Social Boliviano - Britanico 
"Cardenal Maurer" 
Briefing at Centro de Investigari6n y Diagnosis de la 
Enfermedad de Chagas
Visit Palomano and Tambo (Zone I, PSBBCM) 

13 	 Trip to Santa Cruz 
Meeting with Department of Epidemiology and SNEM 
staff 

14 	 Briefing at Unidad Sanitaria, Santa Cruz 
Briefing at Malaria Office 
Briefing at CENETROP 
Field observations: La Elvera and Sombrerito 

15 Field observations: 
Santa Cruz: Santa Fe, Yapacani, Villa Busch, 

Km. 21 
Cochabamba: Bulo-Bulo, Tres Paos, Ivirgazama 

16 	 Briefing at Unidad Sanitaria, Cochabamba 
Briefing at Hospital Gastroenterol6gico 
Briefing at Facultad de Biologia, UMSS 
Briefing at Facultad de Medicina, UMSS 

17 	 Field observations: Cochabamba urba-rural fringe, Apita, 
Tarata and Cliza 

18 	 Return to La Paz
 
Drafting report
 

19 	 Roundtable discussion with PVOs (PROCOSI) 
Briefing at USAID/La Paz Child Survival Project 

20 	 Meeting at USAID/La Paz Office 
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March 
21 Briefing at Department of Epidemiology 

Drafting report 

22 

23 

Drafting report 
Meeting at MPSSP, National Director of Health 

Meeting at Department of Epidemiology 

Return to USA 

24 Review report manuscript 

26 Debriefing at VBC 

27 Review report manuscript 
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Ust of Persons Contacted 

Tupiza 

Unidad Sanitaria 

Dr. Julio Alfredo Casab, Director 
Dr. Felipe Martinez, Jefe Regional Epidemiologia 
Dr. Victor Quispe, Jefe Regional Tuberculosis 

FIDA Chagas' Disease Project 

Dr. GermAn Guilldn, Coordinador 
Dr. Tito Vargas Reque, Jefe Mddico Brigada Sud-Chichas 
Dr. Justo Chungara, Jefe Mddico Brigada Nor-Chichas 
Tec. Josd Luis Chambi, Supervisor Tdcnico 

Tarija 

Unidad Sanitaria 

Dr. Julio Pizarro, Director 
Dr. Gustavo Quevedo, Jefe Zona VII SNEM 
Dr. Armando Perez, Jefe Regional Epidmiologia 
Dr. Jorge Chamon, Jefe Regional Tuberculosis 
Dr. Ciro Figueroa, Cardi6logo 

San Juan de Dios Hospital 

Dr. F. Rodriguez, Director
 
Dr. Roberto Gaite, Jefe de Laboratorio
 
Dr. Eduardo Pino, Pediatra
 
Dr. Carlos Romero, Pediatra
 
Dr. Rend Ortega, Cardi6logo
 
Lic. Rodolfo Vidal, Biotecn6logo
 

CARITAS - Tarija 

Lic. German Tarquino, Director
 
Lic. Eduardo Infantes, Proyecto Chaguaya
 
Dr. Eduardo Zamera, Salud Infantil
 
Lic. Fredy Sanchez, Secretaria Ejecutiva
 

Proyecto Nuevo Amancer 

Prof. Herman Estrada P., Presidente del Comitd 
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Sucre 

Plan International - Sucre 

Dr. Hugo Alarc6n M., Coordinador de Salud 

Proyecto Britinico (PSBBCM) 

Ms. Ruth Sensano, Director PSBBCM 
Dr. Fernanado Nava, Director, Hospital Yotala 
Dr. H. Bautista, Mddico Hospital Yotala 
Sr. Victor Espindola, Profesor rural 

Centro de Investigaci6n y Diagn6stico de ia Enfermedad de Chagas 

Dr. Mario Toro Wayar, Director, CIDECH 

Unidad Sanitaria - Sucre
 

Dr. Guillermo Quinteros Padilla, Director
 

SNEM Zone Office, Vector Control-Malaria
 

Dr. Fredy Lopez, Jefe Zona
 

Santa Cruz 

Unidad Sanitaria
 

Dr. Himbert Hurtado, Jefe Regional Epidemiologia
 

SNEM Office
 

Dr. Josd Luis C~spedes, Jefe Zona SNEM
 
Dr. Luis Eduardo Nufiez, Responsable Aedes aegypti
 

CENETROP 

Dr. Benjamin Ribero B., Director
 
Dr. Carlos La Fuente
 
Dr. Mario Recacochea
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Cochabamba 

Unidad Sanitaria 

Dr. Roberto Vargas G., Director 
Dr. Jorge Flores, Jefe Regional Epidemiologia
 
Dr. Fanor Balderrama, OPS
 
Dr. Josd Luis Herbas, Mddico Ivirgazama
 
Dr. Saul Villarreal, Jefe SNEM
 
Dr. Efren Vallejo, Entomologia
 

Hospital Gastroenterologi.a 

Dr. Roberto Agudo, Vigilancia Epidemiologia 

Universidad Mayor de San Sim6n, Facultad de Ciencias 

Ing. Suarez, Decano 
Dr. Gonzalo Tapia, Director de Laboratorio de Chagas 
Dr. Herman Bermudez, Entomolo/Mddico 

Universidad Mayor de San Sim6n, Facultad de Medicina 

Dr. Carlos Vargas, Decano a.i.
 
Dr. LIis Morales, Director Direcci6n de Investigaciones y
 
Extensi6n
 
Dr. Misha Pless, Emory University School of Medicine, Atlanta
 

La Paz 

Ministerio de Prevision Social y Salud lblica 

Dr. Jack Antelo Soliz, Director General 

Direcci6n Nacional de Epidemiologia 

Dr. F. Navarro R., Director ai. 
Dr. Mario Villagra R., Jefe Depanmento Nacional Control 
de Vectores 
Dr. Angel Valencia T., Mddico responsable enfermedad de 

Chagas 
Dr. GermAn Guerrero P., Medico responsable Malaria 
1ic. Rene E. Mollinedo, Supervisor Operaciones de Campo 

C.V. 
Sr. Abraham Jemio A., Supervisor Operaciones de Campo 

C.V. 
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USAID/La Paz 

Mr. Robert Kramer, Deputy Director 
Mr. Paul Hartenberger, Director HHR 
Ms. Segrid Anderson, Deputy Director HHR 
Ms. Ella Cabro, HHR 
Mr. Gibbs McDaniel, Private Sector, USAID 
Ms. Bonnie Hash, Embassy nurse 
Dr. Joel Kuritsky, CCM 
Dr. Tim Cotd, CDC 

PROCOSI 

Ana Maria Aguilar 
Meri L Sinnitt, Johns Hopkins University 
Fernando Diaz Romero, Executive Secretary 
John Kepner 

Catholic Rtelief Services 

Leslie Mactyre 

Plan International 

Durval Martinez 

Save the Children and MPSSP 

Glicerio Quispe G. 

Food for the Hungry 

Susan Bolman 

CARITAS 

Dr. Jorge Crisosto 
Enrique Lavadenz 

CARE 
Chris Rossel 

John Short and Associates 

Rita Fairbanks, consultant 
Dr. Jorge "Coco" 'Velasco, consultant 
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Annex A 

House Improvement Guidelines 

1. 	 Points for Consideration 

a. 	 Organization of the community 

1. Establish field teams, including health educa!or, doctor and/or 
nurse, house inspector, entomological evaluator and driver. 
Adequate transportation is essential. 

2. 	Establish community health committees and mothers' club 
and/or work within existing community administrative struc
tures. 

3. 	Map village, number houses, obtain family-dwelling data, and 
divide into sectors of 5-10 houses. Have each sector appoint a 
leader. The leaders could form the health committee. 

4. 	Develop a system of interest-free loans for improvement costs 
and a system of repayment. 

5. Enlist entire community in program. Must have near 100% 
cooperation to eliminate sources for triatome reinfestation. 

6. 	Appoint or have community elect a local person and train the 
individual for coordination, supervision, evaluation and surveil
lance (a focal point), and establish lines of communications 
with local program manager (district, area, etc.) 

b. Coordination 

1. If possible, coordinate work with other projects such as po
table water or alternative economic development. 

2. 	Set up village center for training construction and modification 
procedures. An outside expert will be needed for training and 
technical supervision of work. 

3. 	Attempt to establish "cottage industries" in the area to manu
facture window and door frames, roofing materials and adobe 
bricks. Use low cost local building materials whenever pos
sible. 
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2. 	 Stage I. Technical preparations 

a. 	 Map the community, grade houses as to condition and type of 
modifications necessary. Estimate time required and cost of 
modification. Discuss with occupant the cost and method of 
loan repayment. 

b. 	 Inspect house and compound for triatomes and do parasitolo
gical examination of them for T. cnzi At this stage, man-hour 
or similar collections should be made, noting the location of 
triatomes (bedroom, kitchen, animal shelter) 

c. 	 Schedule time for modification by sector. It is best to schedule 
work when people are not busy farming and/or during dry 
season. 

d. 	 Intensive education programs to point out that house improve
ment alone will not solve problem. Must keep house and 
outbuildings clean because a single focus can reinfest the 
entire community. 

e. 	 Laboratory susceptibility tests should be done before insec
ticide is selected. Treat entire community (house, fences, 
outbuilding, corrals) with long residual insecticide (synthetic 
pyrethroid, i.e. deltamethrin or fenitrothion). 

1. Can be done by SNEM brigades. 
2. 	Can be done by local people under supervision. 
3. 	 Safety precautions must be observed. 
4. 	 In malarious areas, an insecticide effective against 

triatomes and anophelines should be used. 

3. 	 Stage II. Process for modification 

a. 	 All buildings have to be modified to a level that triatomes 
cannot colonize. Weak points are: 

1. door-window frame joints with walls; 
2. 	comers of roofs and walls; 
3. 	 undersurface of roofs; 
4. 	areas of walls subject to cracks; 
5. fence around compound; 
6. 	 all animal shelters, especially those holding rabbits, 

guinea pigs and chickens. 
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b. Begin with house roof. Check wall to ensure that it can sup
port weight of modified roof. Cement fiber, metal or tile roofs 
are better than natural products. If mud, stone or other 
building material are used, the inner surface must be sealed 
with plaster. 

c. Some areas of the country use "tumbados" (false ceilings made 
of plastic-coated cloth). The tumbados must not have any 
opening large enough for a first instar nymph to pass. 
Impregnating the cloth with a residual synthetic pyrethroid or 
utilization of an insecticide-impregnated paint, e.g. 
chlorpyrifos-based paint, should be tested.(17) 

d. House and all other walls must be smooth inside and outside. 
No cracks, especially around joints, should be left. In malari
ous areas, windows and doors should be screened. If proven 
cost-effective, insecticide-based paint might be considered for 
wall and roof surfaces inside the house. 

e. Replace dirt floor with cement. 

f. Further research is necessary on placement and design of 
chicken, rabbit and guinea pig pens. They should have a solid 
roof to prevent colonization and be placed a few feet above 
the ground. Animal shelters and fences must be improved to a 
degree similar to the house. 

g. Upon completion of compound, inspect for potential sites for 
triatome colonization. Repair before work is certified com
pleted. 

h. Continue sanitary education on reduction of resting-hiding 
places of bugs (boxes and bags of clothes, pictures on the wall, 
religious shrines, etc.). Consider residual insecticide applica
tions to back of pictures and calendars and barriers when 
hanging clothes. In urban and urban-rural fringe, include 
source reduction for Aedes aegypti in the education. 

4. 	 Stage III. Second insecticide treatment 

a. 	 If insecticide-impregnated cloth or insecticide-busedi paint are 
not used or where animal shelters and fences remain positive, 
use a residual insecticide a second time (wait for this treat
ment until entire village or isolated compound is complete) 
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b. Treat entire village at one time. Subsequent treatment should 
be directed only towards positive foci. Attempt to further 
improve any foci. The RPS should evaluate and follow up all 
treatments. 

c. Use same insecticide as in pre-house modification or, if shown 
to be cost effective, the Argentine canisters for fumigation 
might be considered. 

d. Inspect by human time-limited collection or use Maria Sensors 
to evaluate the effectiveness of insecticide treatment. 

5. Stage IV. Surveillance 

a. 	 If one is not already in operation, establish a surveillance post 
or identify an individual responsible for evaluation (local 
nurse, teacher, RPS, or member of the health committee). 
Duties should include confirmation of presence of triatomes, 
including identification of species, inspection of all positive 
premises, authorization and/or supervision of additional house 
repairs or insecticide spraying, and recording household 
information, exact site of colony and date of treatment
modification. 

b. 	 Schoolchildren and adults should be trained to recognize and 
collect triatomes in the house and notify the responsible 
person. 

c. 	 Since in some areas, SNEM has voluntary collaborators, their 
duties could be expanded to routinely inspect all compounds 
and recommend repairs as needed. (There must be a method 
better than the one in place for malaria to serve these in
dividuals.) Rural health educators could visit villages routinely 
to motivate and guide the community towards improved 
sanitation and upgrading compounds. 

d. 	 All new construction in a village or compound must fit the 
norms accepted to be free of triatomes. All permanently 
abandoned houses, fences, corrals and animal shelters should 
be completely destroyed. 

e. Surveillance must be open-ended and contain some provision 
for external supervision and evaluation. 
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6. Program Evaluation 

a. 	 Compare pre- and post-modification triatome infestation by 
time-limited house examination (collect all triatomes) or 
Maria Sensors. Collections should emphasize the bedrooms. 

b. 	 Compare pre- and post- modification rates of triatomes in
fected with T. cruz/ 

c. 	 Compare pre- and post- modification seroprevalence rate in 
children and/or seroconversions in the general population. 
Data from a single village will not be sufficient to evaluate the 
projects, but if handled for a number of villages, it should be 
acceptable. It is calculated that it may take five years or more 
after modification is completed to show a significant drop in 
seropositivity. 

d. 	 Determine community acceptance and appraisal of the project. 

e. 	 Determine the type and amount of improvements made by 
individuals after initial modifications. 

f. 	 Assess overall economic development in the area. 

g. 	 Assess efficacy of educational program (sociologist, anthropo
logist, health educator). 

h. 	 Record immigration, migration, deaths, births, new houses and 
abandoned housing in area. 

i. 	 Determine cost of insecticides, educational materials, construc
tion, surveillance and evaluation. 

j. 	 Determine success rate of loan repayment. 
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7. Costing of Project 

The following is based upon costs of materials in Tupiza, Tarija 
and Sucre: 

Item Unit Cost Number of Units Required 

Estuco/plaster Bs.' 5-7 6 
Cement Bs. 11 5 
Zinc Roof Panels Bs. 36 4-6 
Cement Fber Panels Bs. 34 4-6 
Tiles (adobe) Bs. 270/1,000 1 
Labor Bs. 10/day 8.5 days 
Grain sacks Bs. 1.5-2.0 14 

*U.S. $1.00 = Bs. 3.06 as of 3/24/90. 

8. 	The role of house modification in a National Chagas' Disease 
Control Project 

a. 	 For wide coverage and immediate protection of the people, 
any national Chagas' disease program must start with a resi
dual house spraying project similar to malaria. 

1. Existing national plans for Chagas' disease control 
already cover the strategy and cost of such a program. 

2. 	Insecticide treatments alone are not sustainable by the 
government. 

3. 	If fenitrothion or deltamethrin are used in malarious 
areas where Chagas' disease is endemic, the cost of the 
spraying operation could be reduced by controlling two 
vectors with one insecticide. Evidence from Brazil 
indicates that the more expensive synthetic pyrethroids 
are cost-effective because they require fewer spray cycles. 

4. 	Since the cost of insecticide amounts to only a small 
proportion of a spraying operation, community-based 
labor should replace SNEM brigades. 

5. 	Spray programs should be evaluated in the same way as 
house modification ones. Village-based evaluators can 
determine retreatments. 
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6. Except in malarious areas, after the initial insecticide 
application, only positive foci need be retreated. (Since 
many migratory workers live in shelters without walls, 
insecticide-impregnated bed nets should be considered. It 
was noted that bed nets were already in use in the lower 
elevations.) 

b. The Chagas' disease-endemic area should be stratified 

1. Urban-periurban areas: Health education, general sanita
tion, insecticide, house modification. Normally a low 
priority, but a source of T. cnzi infected blood for 
transfusions. 

2. 	Plains and lowlands, especially areas with high humidity. 
Low priority fox Chagas' but there are probably malaria
endemic areas. If epidemiological surveys indicate sero
positivity greater than 10 percent, consider using an 
insecticide other than DDT for malaria control. 

3. Dispersed housing in foothills and mountains. If roads 
are poor, consider insecticide treatment yearly with 
deltamethrin. (Check for effect of deltamethrin on local 
anopheline vectors.) 

4. 	Grade endemic areas by: 

a. 	presence or absence of malaria, Aedes; 
b. 	amount of migration to and from area; 
c. 	 stability of village housing, agriculture practice; 
d. rates of house infestation, triatome infection, sero

positivity; 
e. 	interest in community and community administrative 

structure, including health centers, voluntary colla
borators, health committees; 

f. 	villages vs. dispersed housing; 
g. morbidity and mortality statistics, when available; 
h. 	logistics for supplies, supervision and evaluation. 

5. From above, determine areas to begin house modi
fication. 

a. Begin modification on a small scale, either in one 
major political subdivision or in several, depending on 
finances and staff. 

b. 	Establish a vivienda rural loan system. 
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c. 	Review information from PVO and other house 
modification plans to develop strategy. 

d. Assure tong-term commitment of funds with the 
understanding that epidemiological evaluation may 
require 10 years or more to confirm value of project. 

e. Select areas with high endemicity with a good poten
tial for success. 

f. 	Establish a protocol for house improvement, 
entomological-epidemiological evaluation, cost analysis 
and social-cultural consequences. 

g. 	Houses in too poor a condition to be improved have 
to be destroyed and new houses built. 

h. 	Care must be taken so the national project is consis

tent in its operation. 

i. 	 See above for health education suggestions. 

i. 	 Establish a school to train rural health etu,:ators. 
(Plan International-Sucre has experience.) 

ii. 	Coordinate with Ministry of Education to upgrade 
teaching aids for all grades with greater emphasis 
on Chagas' and other vector-borne diseases. 

iii. Study Proyecto Britanico methodology for organiza
tion and motivation of community. 
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Annex B
 

Vector Control Needs
 

1. Problems 

a. Personnel problems have existed in the National Entomology 
Laboratory and the Department of Epidemiology has not been 
able 'o fully utilize it. 

b. Field staff have been assigned other duties. 

c. Malaria zones do not have facilities for entomology labora
tc ies nor equipment and supplies for field work. 

d. Only routine Aedes aegypti and anopheline surveillance is 
being done. No research activities are planned. 

e. There is a need to upgrade CENETROP and the Universidad 
Mayor de San Simon to assist in entomology. There is little 
coordination at present. 

f. There is no national plan of action, resulting in limited aware
ness of needs. 

g. There is a need to develop contingency plans for dengue
hemorrhagic fever and urban yellow fever outbreaks. 

2. 	 Solutions 

a. 	 Assistance to help develop a national plan of action for a 5
year period including staff needs, training, routine work, 
research, coordination of field staff, information flow, budget 
(supplies, equipment, salaries, per diem, transportation, over
head and maintenance). 

b. 	 Establish a continuing education program for staff and new 
recruits. Include overseas training where needed. Coordinate 
with PAHO on training. 

c. 	 Establish a research network including universities, IBBA, 
CENETROP, Chagas' disease research institute and the 
Department of Epidemiology to coordinate, encourage and 
seek funding toi Chagas' and other veclor-borne disease 
research. 
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3. Some Research Needs 

a. In many areas, the vector species of malaria is still unknown. 

b. Continual study of distribution of all vectors. 

c. Confirm exophilic-endophilic status of malaria vectors. 

d. Confirm role of sylvatic T. infestans and other sylvatic 
triatomes, particularly the role of T. sordida,in the 
transmission of T. cruzi to humans. 

e. Determine the status of resistance in anopheiine vectors to 
DDT. Test resistance by species and map geographical dis
tribution (WHO Test Kits and Procedure). If resistance is 
widespread, select an alternative insecticide (laboratory and 
field studies). 

f. Determine the susceptibility of Aedes aegypti adults to 
malathion and larvae to temephos. 

g. Use natural populations of Aedes aegypti to evaluate the 
efficacy of ground-mounted ULV equipment in the field. 

h. Conduct tests on the potential role of insecticide-impregnated 
bed nets for malaria control and insecticide-impregnated cloth 
for ceilings or bed mats for triatome control. 

i. Participate ir TDR alternative insecticide strategy comparison. 

j. Improve evaluation strategies for vector control (all 
vector-borne diseases). 

k. Confirm sylvatic vectors and reservoirs of yellow fever. 

1. Determine vector control strategies for contingency planning 
for disease emergencies, particularly for dengue hemorrhagic 
fever. 

m. Refine guidelines for vector-borne disease stratification within 
the national vector control program. 

n. Evaluate non-chemical means of vector control, particularly 
biological control and environmental management. 
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Annex C
 

Completed Chagas' Disease Control Projects
 

1. 1977 	 Fenitrothion field trial by CENETROP and MPSSP. 

2. 	1984 National or regional UNICEF-sponsored control program, 
no details available. 

3. 	 1986 Collaborative Bolivian/Argentinian ministries of health 
insecticide application programs in frontier region near 
Tupiza/Tarija. 

4. 1987 	 Deltamethrin trial in Tupiza. 

5. 1987(?) IDB project in cooperation with Argentina to improve 
Chagas' disease serology and control in Tupiza/Tarija. 

6. 	1987(?) Small, local house improvement/education program by 
malaria control personnel in Sucre. 

7. 	 Plan International - Sucre had a Chagas' control program 
using malathion, but stopped because it did not control 
vector and cost too much. 
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Annex D 

Proposed Chagas' Disease Control Projects 

1. National Ministry-produced national control strategy 
emphasizing vertically-oriented insecticide 
application program. 

2. 	Tarija Regional-level program of comparable design to 
that of national plan, but with somewhat more 
emphasis on education (Unidad Sanitaria - Tarija). 

3. 	Tarija CARITAS-sponsored local-level program in 
Chaguaya area; integrated approach combining
community participation, education, house improve
ment, epidemiologic evaluation and coordination 
with Ministry of Health to avoid duplication. No 
insecticide application component. 

4. 	Tarija Local control proposal submitted by Dr. Ciro 
Figueroa, a cardiologist in Tarija, for the San 
Lorenzo area; program includes community educa
tion and insecticide application. 

5. Santa Cruz CENETROP: not a domestic control program, but 
an elegantly designed, inexpensive, practical
prenatal screening program that includes Chagas' 
disease, contains guidelines for diagnosis and 
treatment of congenital cases. 

6. Cochabamba Local-level, Department of Biology, UMSS project; 
integrated approach utilizing epidemiologic evalua
tion, education, diagnosis and treatment, insecticide 
application and house improvement. 
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Annex E
 

Information and Research Needed
 

1. Information on housing 

a. Total number of houses in the rural endemic area. 

b. Extent of permanent and temporary migration to and from the 
rural endemic area; average time for temporary migrant and 
time of arrival and departure. 

c. Approximate number ef rural houses abandoned and new 
house starts annually in the rural endemic area. 

d. Average cost in time and materials to build a new house or 
improve an existing one. 

e. Types of local building materials and type of modifications 
possible; average size of house and compound. 

f. Availability of building materials and expertise in local situa
tions. 

g. General design of housing compounds in local areas anid 
alternative designs; types and numbers of domestic animals. 

h. Results obtained through PVO and other house modification 
projects. 

i. Existing or planned house modification, sanitation, health 
education and other health-related activities in the endemic 
area. 

j. Value placed upon housing by rural families. 

k. Average life expectancy of a modified rural house and a 
catalogue of frequent defects noted and best approach to 
remedy each. 

2. Information on financial aspects 

a. 	 Multilateral and bilateral donors with an interest in Chagas' 
disease control and rural economic development. 
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b. Listing of all PVO's, small church groups, civic organizations 
and individuals active in or showing an interest in rural
periurban development. 

c. The governmental input into Chagas' disease control as well as 
technical assistance from donors. 

d. Average cost of insecticide treatment per house per year. 

e. Cost-effectiveness of each control measure. 

f. Ability of villagers to contribute in labor and money for house 
improvement. 

g. The national and the Tarija Chagas' action plans are well
developed and the strategies are acceptable. The multidonor 
approach is excellent, but all parties concerned must be kept 
informed and their actions coordinated. 

3. Research 

a. 	 Implement research following the TDR protocol to study new 
strategies of control of vectors for Chagas' disease. Con
sideration should be given to adding the variable house 
improvement without insecticide treatment to the list of 
experimental groups. This would increase the number of 
houses to 1,000. External financial support (US$ 50,000 to 
US$ 100,000) should be made available. 

b. 	 Results obtained from FIDA Tupiza project and from the 
various PVOs should be reviewed to determine research 
needs. 

c. 	 The Department of Epidemiology's capacity to do research is 
low. Consideration could be given to entering into an agree
ment with the Universidad Mayor de San Simon's Centro 
Universitario de Medicina Tropical or increase funding for 
CENETROP. Although there is a concentration of expertise, 
some financial support will be needed to expand the Centro. 
Consideration could be given for A.I.D. and the VBC Project 
to assist the Centro in contacting U.S. universities or govern
ment institution interested in tropical disease research. 

d. 	 A bibliography of all Bolivian publications should be compiled 
and distributed to all known investigators of Chagas' disease 
within the country. This should be continually updated. 
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e. 	 Epidemiological studies are needed to determine morbidity 
and mortality in various areas of the endemic area; to deter
mine the relave importance of blood transfusions in the 
transmission of T. cruzi, especially in urban non-endemic 
areas; and to determine the importance of congenital trans
mission in stillbirths-abortion, infant deaths and morbidity. 

f. 	 Existing national control plans place minor emphasis on health 
education, community involvement and house improvement. 
Specific research in each of these components will be neces
sary before they can become a viable part of the government 
program. Perhaps the best expertise in these fields as they 
related to Chagas' disease are found in Brazil and Venezuela. 
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Annex F
 

Proposal for Tropical Medicine Research Center:
 

Organizaclon del Centro Universitarlo
 
de Medicina Tropical
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itr i r t ;' el Iif ni I R-1 , F ;tf 1r0 )cp.s
 

i t i I. I i t it j 4.Lt' de iacit, I . d1 1 i V , r srtl. 
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f r. - m,,:h-z 

importancia.
 

Por lo altI rjorm nt. pilP. tu. .. ' qor i"! it, ,r',l, I t+ r Iii;. t rn!s I

necesid.d de mejoral el ,sjsi.ema den atencibr m.bdi'.z 171. n'.r .1 y . mimi a cn 
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ri 1.sr; i'-iddes . (.ft. 

in.r-ti1.icion es 

competericia sino mrs bien complIet.s? . . it' -;oU 

Considerimo, qi.e Ias tct i vi dadPr qur+ c] r r, n i , t i,, ,r1 , l, li. i 

son de vil.l import.nt, ia para m ? Ior.'r I ? AI P,i ,vi si ,,lir -It IP I ptr.1 y 

coiLr ibtiir a a soItic intar va'iv. dr Ic,s prob] -,h df- =F tiqdri i q . 

Est a irtsIiIL uclb n d.ps.r ii.nleldtd F(Itlr!d c.',: Ic) d reJ nII I. lls,4icj ir.. 1d 

reP l izar SI S art ividarIPS e.p r, ( c- -1., r.rn l j it:,t J il res, I- II i d:,. 

Sari i tar i de Co.hal),mba, i t r Rv r, d (on i 'n. ro in f .onaI I it +1r .I: i or 

i ( P 4)r .rent. t r e. i r. r P r I v c (it (it t i i r ir, , '" t I . .r . I, I l, ',, r ri,, 

IPIIFIF.I.'F If 1 +I4.. 
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A.2L vi rqir: it ir1'r- i l z Pt r.L Ad1.: r , j jiI.It , . r. i i I it ri ;riv- .v rrdt i r1,a 

Ips Enfermend.?., s I Irop ir:.oo I s pr i or i ;.r i. 

- Impartir F1iri ( .. ra-u- Fi,n.t v .n i., rr I n P (I v r jn , C i.i ;, r;q(I7 

Iropic.ates A, +Il-rnos de I.s r r e.rL, IIrrI i,'in.,, .inil i.Kirv -iIo(i a 

dPIde a I.RISS , r i pre y pnsIl-gr d c,
 

R- a,. Ij r i 11v F,. . r- ci 6 t) .i¢ca d . I o:; d IfI r roitr, i .- r,r-l Itr. , ii d or- .r. lri IA
 

e r op im o i 

it I Ioa PflCvl 9= i- Coordinacint. n r) n dI sos d o r,t c. :I 1 11, i f ri t., 

Fr vi 1in SociaI y Sal to d(..I F'hliL+,I Ur' a I.rv, : ir II ii.r d I..brj.h 

Corh i bamb a 

IV. L11i TES
 

Espaciao . ni Lj.i |lerlt PJ PIikl i IA4P.P , :th..-I , i or I l I'. Fn:. .
 

psoteriorRen~eF ptIici ;n de i- ? lor IJ.rrdF. ,I., r al to J,1' 1? ar. r..4 l
 

reLto de ].cT c iropit:al dr! pei. ui ca ).n.ps9v r'! fjrric; 

liempo: A iniciar en En.vo de 199(A, pnr Iiempo ir, iinidr,. 

Poblaci6n: H .Ltm-ra,vertores y Reservorios dr, FrI r.madb ric. Ivnl ir A.Iro 

VI. OpRBAIZACI~
 

El Cpnt r o Ilni vir.si t at in dp En I rPedede. TI np i I.: I r. W111l 1 . I l;i
 

insituci6n dependiente d. JI? DIEME I) fP j i el.:or i t, dE, IJnvp rio r iin v
 

Evtensj 6n pit t e(I ririn ),
 

Estar PfIc; ,ac .; P xr Itl'sm -tt' ,I, Ia .di.r i,:g J; .. 1 I ".i, , 1i.P,
 

viuili nci; epiderI n cI ir l in,,-t't. ri It.. ... . :1 , l . I1 7 

en F11Pri r d;cl or.s I r p ir Ii s, 



9 	 6* 
Sus ;c1. ivid~tIps Ps.I All' i ltr1.jiiilw, r VPI Ar iM.,. 0 - - rill 1 ; 'ri I1% - d'1 

wo 	 -4~nnptn. d s F.p I da mI AI I'l ) *.3 $10 i. It 11"Ji.i1k C;AtIj i -, ofr 1 11th -t.h (Iif .Iani q r 'Am.1 

P v iI 	 1I . ;1.1 1;1( lit 11 jit a
tt'ntor A r on rop~ iti1. j r.i~ 7-rh~~iic-m,'' ('1 


Iii r t~i:4 (Ilr1j;Ii111~ .1I..

Son P1 Trhpi.uco IVrs.r11Pi lit, Vi I kt i',n n vi 1 1. 

Eni C(c1I~ih;4m1I' c filt aI frill 

e I mo~l"11O I oil 1) 

to rAUin I a L%Ii P Im (I Pn (Ii :t qI Ic' f: o nsr i 


- un s.2r vic.io doe a t.Pnf Ihn m d 1 Iled i I:i~to Iureir..
 

to r e~t 	 ,I~r~tjeN rII I u Sr;?it I: i a' 
- Secrit 1 es s 3 n1rmu 

F. I~ i Ii.En la zonp T1rop ic~ r.tonlit ; r A (ViiI I to'n t r i r r il j 


- Un d9 ; r i .it ii~r.4 Cc1)1,I 4 en i.ri ri ni I~In r:ii
 a ( I-vir.in r].pii a 

it j i;r;d 1 itf.1 med'ldpIabor atnr in liP di aonbsL i ro ut'ii-t-& i y P7- j n,3 
- Un 

Trnpirales y dP 1nvosLiq~cihn,
 

- Linidades m6viI Ps de V t I an chi j I[iv.e,:k jin;%C~jijis; ~rz frr for1 ipS~d 

lropicaies preyalente'; en I reri r,. 

VII. 	 PESQA 

Dir ec ci 0: ElI CUE I oest ?r d ir i aIrifn pot li 1 % 1'%I ir. ir.t 	 f) foIr 

administra.ivo) con basp en Cocth.?b~.. 

Servici o ~d icn- Cviit a rA cvn, 1.1 M~itdi C:. 1 r 1.,~.ej i I. eit 

en IePrmoer i.4 2 -3' i i)res d1? lr Ir -Ii 

'is 9 6r.tiCra VLabor atof j o dto [fi purl6st ico: 'raid I'e~r I -nr i I iirairvrfillr' 


Ll *,ii11)I I i a r d~e 10).o Ik~-)I n
 

Cr~Of,Invest i q i: 6:Labor ator i cs de 	 ki Cpo in~~w dp r, I Ito=. I.irtn 4 11 r 

.1i- i mr 11 r ffrnoin 	 lit.u i j 'ra C: 

rd irr'r-n ~IqI r r 1ttviii;I i 11t6dj r nc 

InqH~ris; o, Pi I r) 4 

iV-A caroo de 'in Admilstr-lw tr r *~~Administra':i('n: 



rr. i.
11 a 1iItiI ijI tI P fintrrPi r IM r if 

6ervicios ris Arroyol 

11d : 	 uIiui ,iri I a 	 u.Ate itci i.n t1irSI r;. ' 9 itrrrP~ Ilrr~ 1nr r . 

r: 0r .~I is, urn i : it Crri i I Li I Ora -,itrrdui 'inm iuiriti tin i 
,j P Ijo M q 


I rr. .
 
atil ar 11r t' I al mrrrraA v~ di05r ;Iw.r~l~m l i 


v rrr(s) 1 A. 11r I(t) urrrl(t)rr
I, I II-I(
l.Abocretof loti 	 A r:,rac dp i flnm ti 11 

fi it. 	 tiCrfill 
rip Aprnwro: III(I)Ilrrul i l e,)'lIr Ii Olt r~ :-t . p 

SprViCtorm 

ri ir i (ricrjri;i
elm ModEdificacinnest 	- lit, I p F.ac iI i 


- Dir. I a fla IrnpirralU aniAlr 
 p luc linmqrit pies~ dr V, I Ilp 

can -:Pde 1en l,itchabambl.IMovilidades: 	 - lUna 


-
 U~na cn sedm? 	 i el Irspirri. 

flobi liar io- A iipie~r.ir -J-. .4rilrgiji i rc ~~urlr i~J r 

(1ru Arrrrrir(it i I C Ijpill it 
Equipamientoz 	 A imcrleim1r t ;mliil 

1
pi itr. it I r. di.-. 	 itm.-'e; 1!arcj 4n

pf or iii u, iret i 4nt l.e I( 


obitI. drPof lf irsirsill i irtur rim- I * 
ener i it 	 i~i~ 

-tic Irpblint
Farmac16n do~ personalI: EI l..pli 0 am r prr 

'in Pmrmr mninon). co~n eqterespicli4 z&dog rl 

objeta se cornseonii I iii Ie;c tip m.,rIrf pitlr-rnr 1 

ntr~a Ii:in1errmrr-rriuV 

de -. riprrio 

Institmiclrines 


prolpsioniflps sprrtinnr. ns 

eitlu OIiu ,r i apir al.~Ir I 

!,I ?u C~r ( rip~ I. . Lilt~r .hzinrh pi .'
J.oS Sa Iar JOS Cle pPI Cill ;sI psful. 

s t e. rrit Fir it r Aru ri rr ;i r tmip In 
Al~qaJr ar 5rr ded I r.: I ir ex c I mr 

or aliSIi rlicesor es 'ifi;0rtie He? iiut ci in3v1r1RDS 

?sr cnt; trrrcr Iones; s:lpi 4 .% n>ri u h IlfI
Inanciaoilento~ p~ra 


. V-lrrr 	 t~u -1 .ur r rurrrr .rii It.i -. '.r.fi 	 r tCmjcaf0- Vm fly e'ri r Irv ~u 

lui: inrrna O tmt-rmrrtIt% pnc I n! iii 1i1t i r r utr II rkIu. i ,r1 

jIMltiar-.1nlij I of; )r.fb ety I 

Fl miriotn htrmrAr-cItAr 

At t0 P5p 1! :i Ii 	 oe 

http:iipie~r.ir


7. Referencias E_4ib.porAfic.a.s 

1. 	Bal derr ama, F. , P(irtAdC:, II. , k-IEl H. La .LiFr U.I Lte, 
y Darras. C.. 1985. 
Epidemia de Fiebre Amari]I lR Sc?vAtica en la urna de, Fincbr) 

del Tigre, Santa Cru:I olPivia. 
Bol. Cient. Cenetrop, 10:7-15. 

PjLRl (3. , 

Jir-rd.in * J . C. and Le ' P y, D. 1987. L-eiFIhima r iJ is ir 

fol ivia. Lti-rrnt Situatin Researcth n corn n Ir ; L egie_ 
for the Leishamaniases -- IDCR Ottawa, CaradN MR 184 e: 

2. 'ermiwdr , If. c acochea i. th . Vj.I10 r'?ID-. DU 

7R-9 a
 

3. 	De Muyuck:.. A., Orellana1H. Ribera. E.. Melgar . B.. y La
 
Grava, P. 1978
 
Estudio Epidemiol6gicn y clinico de lp Lei shmniasis
 
micocutAnea en Yapacani (Oriente Loliviano). Bol.Inf.
 
CENETROP, 4 (3-4): 155-167.
 

4. Desjeux, P., Le Pont, F., Mollinedo S. & Tibayrena, H.,
 
1984
 
Les Leishmaniasis de Bolivia I.- Leishmanip brazilierisis
 
dans les Departments de La Faz et rdLl Beni. Pr emiers
 
isolemments de souches humaines et caracterisation
 
isoienZymati que.
 
Aruario IBBA: 155
 

5. 	 Recacochea. M. 1983. Estado de Conocimien t.-i subre la
 
Le4shmaniasis americana en Bolivia. Bol. In f CENEIRUP. 9:
 
6-12.
 

6. 	Uriel, R..y Darras, C. - 1982.
 
Parasitosis intestinal en el Departamento de Santa Cruz.
 
Bol. Inf. Cenetrop, 8:12-19.
 

7. 	Uriel, R., Darras, C., Roca L., Carrasco, J.. y Arteaga, E.
 
1984
 
Distribuci6n de Necator americanus y Anclosto__ duodenale
 
en Santa CrLuz (Bolivia).
 
Bol. Cient. Cenetrop. 10:16-21
 

6. 	Vargas R., 1983. Estado de la Fiebre amarilla Selv.4tica en
 
Bolivia.
 
Bol. Inf. CENETROP. 9 (1) : 17-20.
 

9. 	Vargas, R. 1986
 
Una contribucihn al conoclimiento dr ].' mai1-ria en Bclivia
 
Salud p,]blica holiviana ...... : 77 F!7.
 

http:Jir-rd.in


-------------------- ---------- ------- ---

---------- ---------- 

- ---------- -

PRESUPUESTO (USS)
 

SERVICIOS PERSONALES 	 :Aportp de ia UmISs Por Finanriar
 

:ter Ano 2do Ano 7er Ano :Ier Ano 2do Ano 3er Ano
 

4 Medicos investigqdores :1O.4O0 :15.600 :20.800 5.200 7.800 :10.400
 ... . .. .. .. . . . . . . . . . . .I. . . . .	 I.. . . . .I.. . .. . , . . . . .0. . .. .. . . . .
I. 

:-----------!--------- ----------


2 Bioquimicos 	 :5.200 :5.200 :10.400 2.600 2.600 : 5.200
 
. .. .. . .. .. .. . . . . . . . . .. . . . .I.. . .. . . .. . . I . .. . . I . . . . .:. . . . .
I 


2 Biologos 	 :10.400 :10.400 :1O.040 :5.200 5.200 :5.200
 
... .. .. . . . . . . .. . . . . . .I.. . . . .I. . . . . I I .. . . .. . . .. . .
------------------------- :------
 :------ :---------	 ---------- I
 

8 Tecnicos :6.240 :12.480 :25.900 3.120 6.240 :12.480
 
-------------------------------- -----------:-. ---------: .-- -.. 

5 Auziliarts do iaboratorio :5.200 :10.400 :13.000 2.600 5.200 :6.500 
------------------------------... . ... .. .. .. . . . . . . . .II:------- --------.. --------------. .. . . . .. . .I I---------.. . .	 I... 


3 Enfermeras :3.120 :6.240 :9.300 1.560 3.120 :4.680
 
---------------------------------------- I---------- -------- I- - - 

3 Auxillares de Enfermeria 	 :2.600 :5.200 7.800 1.300 :2.600 3.9003 

--- -- -- -- -- -- - - - - - - - I--- - --	 - -- - -- - --- - - -

n I I I
i OSAelumba 	 170 51700 7P IIiq 2,60P 3,700i i / l li t I !Io IO11t I ,0 I , 0 

I Administrador 	 5.200 :5.200 :5.200 2.60, :2.600 :2.600
 
, I 	 I I
I 	 .. . . .. .,. .. ..
 

II I

3 Choferes 	 :7.800 :7.800 :7.800 3.600 :3.900 :3.900
 

:58.760 :83.720 :110.520 29.380 :4i.860 :59.260
 
I I I I 1- - - 

2.Formacion de Personal 	 : :
 
----..................................----. -


IBecario por PHD -Europa- - - - - - I
1 

- -- ----- - - - - I - - - - - -	 - - - - - - - - - - -

Pasajes,' - ,' - , - ,3.000 ,' : 
- - - - - -:----- ------ :-------- :-------------	 :----------


Beca : - :18.000 - : 
............................... ........ . . .- ----- ---
2 Becarios PHD -Europa 	 :
 

.. .. .. .I ,.. . .. . , 	 .. . . .
 

Pasajes - : 	- : - :3.000 - 3.000 

: :12.000 


5 Becarios MS6 -Europa :
 

betas 	 - : :12.000 :12.000 

Pasajes : - - - 7.500 
----------. ----------. - .--- -------... - -.... ------- -- ---

Becas - - : ::30.000 :30.oon :30.000 

- - - - ------------- - - -I--. . ..- :........ 

Subtotal 	 7: :12.000
73.500 :52.500
 



-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- ------ 
- --- ----

---------- ------------- ------ ------- --------- 

------------------------------------------------------ 

------------------ --------- ----- 

- --------- - - ---

----------------------- ------------------ 

:Aporte de la LIMSS P a r Finwndjr
 

Sler. ano :2do ano 3er. ano ler. ano 2do. ano 3er. ano
 
I I
I I 

:3. Asesoria
 

I 

3 Expertos: 
II 

I cada ano 
II 

I 
I I lI 

I 

Pasajes: 
II.. 

I 
. .. . . . . I. . . . . . . 

3.000 
. . . . 

3.000 
I . . . . . 

3.000 
I. . . . . 

Estadia 1.000 1.000 1.000 
------------------------------------ --------- ------------------

I 
--------- I 

Sub Total: 4.000 4.00 4.000 

*I I
 

:4. Equipo Mayor . I 

I I . . . . . . . I . . . . . 

4.1 Para Villa Tunari e lvirgarzama i 

--------- ------------ ----~ -I---- ---- ----


Servicio de atencion medica :10.00 :30.000 :20.000 15.000
 
---------------------------------- ~----- ----- ----- ----- I ---- ----


Laboratorjo de Diagnostico e Investigation :5.000 : 15.000 :1O.O00 :10.000 
------------------------------------------------ , --------- --------- :--------- I--- - I---------

Unidades de vigilancia e Investigacion 1. 0 5000
: :is1no0 15.000
 
*III I I
 

:4.2. Para Cochabamba: 
 g 

Lsboratorlo Protozoologia :10.000 : :20.000 :20.000 :2n.000 

. .-- ft --------- ---------- - -- -- .--------- :---------
Laboratorio Entotologia :12.000 :28.000 :2o,0oo :20,000
 

---. . . .- -. . .--. .. . -. . . . . . .- - - - - . . .- - - ---------: .. - - - --------- - :- - ft..-- - - -- -------- ---------!---------....

Laboratorio Enmunologia :15.000 : :20o0 :20.000 :20.000 

Laboratorio Diagnostico general : 5.000 : :20.000 :20.000 :20.000 
III . . . . .----------------- t------------------- . . . . :--------- I--------- :--------- --------- I
 

Servicio de Atencion medica 5.000 : :1S.00n :10.000 5.000
 
.. .. .. . . . . . .. . . . . . . . . . . . I . . . . I' I . . . . I I . . . . I. . . . .
--- -- - -- -- -- -- - - - - - - - - - - - -- - - - -- - - -- - -- - - I: -- - - - - - - - - - -


Servicios comunes y otros :50.000 :50.ono :50.000 
ft --------- ---------I 

Sub total: .vO: ?!!.W0 1 5.00t%0:175.000 
II ..... 

----------- ~ ----- ---- - ----- -----

I I
 

5.Haterial y Reactivos: : : 
.............................. ,.........,,......... :......... ,......... ......
 

Laboratorios-Cochabasba 2.000 2.000 :2.000 8.000 5.0np 3.000
 
* I I II . . . . .
 

III I I I 

Laboratorios-Tropico 1.000 1.O00 :1.000 :5.000 :3.000 2.000
 

---------------- ft f: ---------
Sub-TotalI: :3.000 3.000 :3.000 :13.000 : .000 :5.000 

f---ft---------------------------------



-------------------------------------- --------- --------- -------------------- --------- 

-------------------------------- --------- ------------------- --------- --------- ---------

---------------------------------------- --------- --------- --------- 
----- ----- -----

--------- --------- 

---------------------------------------- 
----- -----

----------------------------------------- 

---------------------
-----

--------------------------------- --------- --------- 

------------------ ----

------------------- --------- 

------------------------------ 
----

--- -- -----

--------------------------------------------------------- 

tAporte do Ia 	 UNSS .Par Financiar
 

3er. ano :ler. ano :2do. ano :3er. ano
:ler. ano :2do. ano 

I . . . . . . .
t .	 I
a 	 --------------------------------------------------- a ----- ----- -----

* II 

ikklioersfist::
 
-.................
b------------------------------------------- ------------ - - 

3.000 3,000 : 	 3.000
Libros 	 . . . . . . . . a . . . . a . . . .
 

I..

aI 	 --------

3.000 3.000 	 3.000
 
Revistas (inscripciones) 


6.000 6.000 	 6.P00
Sub total: 

., otl:! I I 

:7. Funcionamiento , ' ' 
I .. . . . a... . . . a 


--------- --------- --------- --------- a
a_ a 	 I 


a-----------------------------------a------------a---------


Administracion 	 1 2.000 2.000 2.000 2.000 2.000 2.000
 
a a.. . . .	 a 


aaaaI 

------------------- a-------------a 


2.000 : 2.000 : 	2.000: 2.000 	 2.000 2.000Laboratorio, Atenclon 	Medica, etc. 

a---- a
 

a_.-aIa 	 --------- --------- ---------a ---------a...aIla a----


: 4.000 : 	 4.ono 
a Sub total: 	 : 4.000 4.000 4.000 4.000 


--------- a-----
--- ------ a---	 -----
a--------- a------


:8. Edificaciones 	 (
 
. .
. I . . . . . . . . I .	 . a.. 


--- ----- --- - - - - - -	- - --- . . . a---------a---------. . . - - -_ a---------. a .. . . a --- -- - - -- - -

Para Cochabamba 	 :25.000 aa25.000 25.000 .15.000
 
--------- --------- --------- --------- a
 

30 000 10.00 	 (.000
a
Para lvirgarzama 


Para Villa Tunri 2 .0 a 30.000 45.000 
a 
10.0o
 

a 	 .a . . .. a... . .. .a I 

--------- --------- a-----

.. . . . . .. 	 . . .
 

----------------------------------------	 225.000 45.000 a
aa 85.000 45.000
Sub Total: 


a i 	 -------------aPara a---------a--------- ---------- a500 a
aiaa a 


----------------------------------------------- a 2a.0
---------------- ---- ------------------a----------- a -aa 00i a- aaI Paal~ lafi 


a 25.000 aonn a:
'Parn Voihbaunra 	 I 

Paaliraua 	 a a a 500- l0.t .. . .I
 

. ... .. ..... ..... .
a 	 ......f....
*---------------------------------------- ----- ---- - ----------
50.000 35,000 	 lO.0nnO
SSub Total: 


V Total eneral: :142.760 :a a------ a------
 a-----
a. 	 a77.89n. ..!770.8n.a. .a. .a. .760.. ..a--a
 

a a 



.I
 

RESUMEN PRESUPUESTARIO Aporte de la U M S S Por Financiar
 
--------- :------------ ---------I --------- .--------- -

:1. 
II I~ I~i I I I. . 

Servicios Personales 
i i i I I I I 

:ter. ano :2do, aro :3er. ano 1er. ano :2do. ano 
--------------------- -------- -!--------- I-...... 

I~ I II I I I O 

58.760 :83,720 :118.520 29.380 41.860 
I I 

:3er. mo 
-

I 

59.260 
I . . . . . 

:2. Foriacion de Personal 73.500 42.000 952.500 

:---------------------------------
:3. Asesoria 

:4. Equipo Mayor 

- - - -----------
* 

,52.000 

-----------
4.000 

:213.000 

-
4.000 

:185.000 

--
4.000 

:175.000 

15. hattrial y Reattivas 

:6. Bibliografia : 

---------- --- --------------------

3.000 3,0'' 3-0on 13.000 : 8.000 5.nnn 
--------------- ------------------ --------- --------

------------------- I-----I ----- ----I---: .0 600 6.n 

:7. Funcionamiento : 4.000 4.000 4.000 4.000 : 4.000 4.000 

:8. Edificaciones 

--------- ----- I--------------- ---. . . . . . . . . I 

25.000 1 85.0l' : 45.0o9 .) 
------------------------ --------- --------- --------

:9. Hovilidadps 

Total 6eneral: 

: 50.000 : 5.000 I0. 

- - - - --------------------- --------- ------I . . . . . I I 

:142.760 :90.720 :125.520 477.Bq0:370.860 36n.761 

Total UMSS (3anos) 359.000 (29,6B1) 

Total a financiar (3anos) :I'209.500 (70.321) 

Total presupp;to (3anos) =1'568.500 

4k1
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Organigrama:
 
Centro Universitario de Enfermedades
 

Tropicales
 

DJreccion Cient.
 
CIJET
 

Admi nis t4raCion 

At. Med Lab. Lab. de Investigacion CUET 
Enf. Gral. Proto- Helmi-,Er'Ho- Inmu- Tropico 
Trop. Diag. zoolog ntolog rno 8. nol. 

Prep. Medics At.i1ed. At.Med Unid.-vig.-Divest
 
Trop. Trop Ma- Fieb. L. ish-


Inmunofluar V.Tun. Ivirga. lar. Amar. mania.
 

Electrofor I
 
Lab. Lab.
 

Esterilizac. 	 Dia- Dian-

Inves Inves
 

Criobiolog. 	 Villa Ivjr-
TMI a r garz. 

Bioterio
 

Almacen
 



Organigrama: Coordinacion entre el Centro 
Universitario de Enfermedades 
Tropicales y la Unidad Sanitaria 
de Cochabamba. 

Unid. Staria 
Cochabamba 

-- Fmte. Reg. de 
Int.eqr. Doc-Asist 

-- UMSS rac. Hd 
Coclmhmbi 

tFLs n.trorj 
, c:rLz 

II 
DIEMED - La F'az 

Epidemiologia 
-------

CUET-Fac. Hed 
Cochabamba 

__________ ___-___ 
S -

Distritos 
Villa Tunari 
Ivirgarzama 

CUET-Distrs. 
V----------V.imIunari 
Iv1rgAr7amP 

F F 

= 

-

Linea de Mando 

Coordinacion 
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Annex G
 

TDR Protocol:
 

Protocolo para el Ensayo de Nuevas Estraglas
 
de Control de Vectores de la Enfermedad de Chagas
 



$KWORLD HEALTH ORGANIZATION TRC-h1.J8. 
ORGANISATION MONDIALL r"' LA SANT11 TDR/L J/89.3

ESPAN~OL SOLAMENTE 

PN1JD/BANCO MUNDIAL/OMS/PROGRAMA ESPECIAL DE LA OMS 
DE INVESTIGACIONES Y ENSENANZAS SOBRE
 
ENFERMWDADES TROPICALES
 

Montevideo, Uruguay
 
23-26 de octubre de 1989
 

PROTOCOLO ESTANDAR PARA EL ENSAYO DF NUEVAS ESTRATEGIAS DE CONTROL
 
DE VECTORES DE LA ENFERMEDAD DE CHAGA3
 

CONTENIDO
 

Pd)gina
 

I) INTRODUCCION ............................................. .................. 
 1
 

II) EPIDEMIOLOCIA DE LA ENFEPRMEDAD DE CHAGAS Y ESTP.ATEGIAS DE COITROL 
 ......... 2
 

III) PROTOCOLO PARA EL ENSAYO DE NUEVAS ESTRATEGIAS DE CONTROl ................... 3
 

A) ESTUDIO ENTOMOLOGICO DE TRANSMISION .................................... 4
 

B) ESTUDIO DE ACEPTABILIDAD SOCIAL ........................................ 8
 

C) FEVAUJACION ECONOMICA ................................................ 11
 

1.ISTA DE FORMULARIOS ....................................................... 
 19
 

I) INTRODUCCION
 

La ses16n inaugural se inici6 con la presentacio, dul Dr. A. Moncayo, Sucretario del
 
Cowitd Directivo para Enfermedai do Chagas del Programa Especial de Investigaciones y

Enseftanzas sobre EnfermedadeE Tropicales PNUD/Banco Mundial/OMS. Se seflal6 la importancia

de la reuni6n para producir un protocolo para el ensay de nucvae.estrategias do control
 
desarrolladas por investigadores de la Region para la elirninacidut de triatomineos
 
domiciliarios y se resalt6 que el trabajo quu se 
proponla era un esfuerzo comCun multipaises
 
do los Programas Nacionales de Control, lo que demuestra !a importancia que se otorga a la
 
enfermedad de Chagas en la Region.
 

This report contalnt the collective vigw of an International group
of experts convened by the UNDPIWORLO BANK/ WHO SPECIAL 
PROGRAMME FOR RESEARCH ANO TRAINING INTROPICAL 
DISEASES (TOR). It does not necesarily reflect the views of 
TDR'WHO. In the interests of rapid communication it has been 
!.ubrnitted to only minimal editorial revision. Moreover, wny peo
grarnhicel designatioqs used !ithe report do not imply the expre$t 
sion of any opinion vwhatwver on the Part of TOR or WHO 
concerning the legal status of any country, territory, city or area or 
of it authorities concerning the delimitatian of its frontiers or 
oouddries. 

Ce rapoort exprime leivues collectives d'un groupe international
d'experts tuntpar lI PROGRAMME SPECIAL P1UDIBANQUE
MONDIALEUOMS DE RECHERCHE ET DE FORMATION 
CONCERNANT LES MALADIES TROPICALES 'TDR). II ne 
represerte pas necessarement Itsvues du TDR/OMS et.en vue 
d'una dgifus-or acctlr6 e, ii na pat i l'oblet d'une mise en formt 
pdrticuherernem, soignee En ouvie. let noms gilograohiques ulilises 
dar,;i, wI.ent rjl:i' i 'trivipuer..de lapart uD RO ude 
IO aS.,ucunt: PO'I: de Do',t,o1, 'ait au statut jurdirue de te:oL 
Itliba$terriorre volt. ou tone, uu ae ries autort(s niquant aL 
irate IronlteresO ses 

http:TRC-h1.J8


T'1,yCIA/URU/89.3
 

Pagina 3
 

5. Paraguay
 

La 3revalencia de infocci6n par T. cruzi en la poblaci6n general es del 20% y la de
 
infestaci6n de viviendas par el Triatoma Infestans es del 14%.
 

Rec-entemente se inici6 el control serol6gico en donantes de sangre de la ciudad do
 
i'sunci6n.
 

6. Uruguay
 

El principal vector es el T. infestans. Sin embargu, se presenta con caracteristicas
 
do colonizaci6n diferente en el hi .a noreste, donde es intradoniciliario, y en el area
 
sureste, donde es peridomiciliario.
 

En el Area enddmica, donde viven alrededor de 965 0WM) personas, se considera que

existen 36 000 individuos infeceados. 1.F serolugia para T. cruzi es positiva en el
 
1% de los donantes de la capital, y en mins del 10% de Io, donances del Area de alta
 
endemicidad.
 

ESTRATEGIAS
 

Se relat6 la experiencia existente con la utilizaci6n del pote fumigeno, sefalAndose
 
qu2 en experiencias piloto tres aplicaciones sucesivas mensuales dcl pate produjeron una
 
disminucl6n significativa en ndmero de triatomineos intradomicili.'rios. AdemAs se describio
 
la utilidad del pate para las acciones de control quo s" llean a :aho por media de la APS.
 
Tambi6n se present6 el efecto beneficioso del insecticida malati6n disuelto en un soporte de
 
lAtox cuando es aplicado en el domicilio y en el peridomicilio,
 

Se destac6 la utilidad de eata "pintura" ya que cl insecticida se libera en forma
 
lenta, se adhiere perfectamente a cualquier superficie, no es lavado par la lluvia y so
 
aplica coma si fuese al insecticida usado tradicionamertc par el Programa de Control.
 

En relaci6n a las reacciones que la poblqci6, y 10s ejecuLores del programa podrian
 
tener par la ejecuci6n de nuevas inedidas da intervencidn, se considero que las mismas
 
podriaa.-ser tanto positives coma negativas p.ru dependienter de las condiciones sociales y

psicosocial-s de la poblaci6n. Se describieron las variables sociales, su 
interrelacidn,
 
los instrumentos de recolecci6n de datas y la metodologia de anzilisis utilizables el 
 un
 
protocolo destinado a determinar la aceptabilidad de nijuvas estrateglas do control.
 

Se consideraron los aspectos econdmicos del ensayu de estraregias de control haciendose
 
especial Anfasis en la metodologia para llevar a cabo loz; andlisis de costo-beneficio, y
 

. 'o-eficiencia, y las ceracteristicas quo tendrfa quo rener un protozolo destinado a
 
determinar eos parAmetros en relaci6n a las nuevas estraegias.
 

Despuds de las presentaciones y teniendo en cuenta la exoEriencia previa', se concluyo
 
qua ya era oportuno llevar a cabo un estudio sobro las dus esLrategias de control vectorial
 
desarrolladas en la Regi6n de ezuerdo con el siguiente prorocolo.
 

Ill) PROTOCOLO PARA EL ENSAYO DE NUEVAS ESTRATEGIAS DE CONTROL 

OBJETIVOS
 

Objetivo general:
 

Ensayar iatervenciones de control de la enfermedajd de Cn;aga. col nuevas herramienta,: 
desarrolladas con apoyo del TDR, coma una contribuclco al deoarrollo de Programas dL 
Control. 
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1) DIF.( ) 0,10 606 control
 
303 cada grupo experimental
 
N - 1515
 

2-1 DIF.( ) 0,15 300 control
 
150 cada grupo experimental
 

N - 750
 

3) DIF.( ) 0,20 184 control 
92 cada grupo experimental 

N - 460 

La selecci6n aleatoria de las localidades donde se realizara el estudio se
 

harA dentro del total de localidades infestadas, comprendidas on los municipios de
 

las dos Areas de estudio.
 

Las viviendas seran a st. vez seleccionadas aleatoriamente para cada una de 
naturaleL ylas intervenclones, que pu.eden ser estratificadas por agrupamienLo 


para las actividades de seguimiento entomol6gico (50% de las viviendas mdtodo
 

hora/hombre y 50% con sensor MARIA).
 

TAMAPe DE LA MUESTRA
 

Tres grupos de viviendas (unidad estadistica) ser.in conformados en 

localidades seleccionadas al azar medante nCi"neros aleatorius hasza completar 150 

viviendas para cada grupo de estudio experimental y 300 para fi grupo control. 

NtWimero de
 
vivlndas
 

" 	 151
Grupo experimental 


Grupo experimental 2 150
 

Grupo experimental 3 150
 
300 (Adininistritivamente se consideraGrupo control 


cur,<, 	 dos grupos dc 150 caseos) 

750
TOTAL 


pats 	 se p--Iudii.La experiencia indica que la proporcion dc c:was; que en caoda 


considorar como de construccldn abieci'a es aprcximadainente del 40k en Argentina.
 

del 100% en Paraguay y del 40% en Ururuay

Chile y Hondurh:, del 65.Z en hol ',, 

II) Metodologia
 

localidades seleccionadas.
1. 	 Se realizar" el mapeamiento y ur, censo d: ias 


2. 	 La informacidn basal que se r.colectara ser;i la siguietnte: 

a) 	 Indices de infestacion por zriato.inuor vn ul 100% de las ':viend S 

(media hora/hombre/cuarto de cada localidad dentro del es udio). 

se 
tiiatomi io.- a I tus y ,',j nitfas a travIs de 

la busqui:da por :rdia hora/honbre/habitaci6n 

Vivienda posltLiva: seri aqulla; er, qu. encuentren 

o se 	 encu.nt;'cr. r.strc. 

se encuentren 'adultos,
 

ninfas o rastros.
 
- Vivienda negativa" aquella en que no 

Indices de prevalencia scrol6gica serdn determinados en el 100% de
b) 

del estudio, mediante deteccidn de
los habitantes de las \vivlendas 

en muestras de sangre tomadas yanticuerpo'- anti-T. cruzi 
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3. Durance lis visita para la evaluaci6n cntoi:j6gic;a -,c registrarzi 
cualquier cambio ocurridn en la vivienda por itticia.iva de sus habi.aiTe!. 
(ampliaciones, camblo de techo, eLC.), asi conm vi: r'! pcerido.icilio. 

4. Las viviendas en que se detectc i:i2tstaci6i d,;put;s de la aplir.-tci,.. d. 
las intervenciones ser~n tratadas curt ruciamiterio tr:dicional intra y 
peridomiciliario y quedarin el rirda d.e v::t.ud-u. 

IV) Procesamlento y andlisis de datos
 

Debido a la gran cancidad de informaci6ii que re'ii generada -n el ensavo, se 
debera: 

1. Todas las informaciones coxntenidas uo lo-. dir tintos forafularios ..eran 
codificadas para ser procesadas por co,,pu-drouiA. Esto implic., el dcsarrl](u 
de manuales de codificaci6n para ser utilizadcs en la; diferntes areas. 

2. SerAn implementados banco.; de datos de las diversas areas, utillzAndose
 
programas comerciales unicos.
 

3. SerA implementado un banco de datos general bajo supervsi6n del TDR.
 
La transferencia de Lnformaciones serd a travd, de disquetes.
 

4. Los diferentes proyectos serin analizados localmente; para eso sera 
necesario desarrollar competencia local. 

5. De manera general, el mdtodo de analisis qu- se adoptara serd el de
 
comparar "Curvas de Sobrevida" obtenidas con los difereites mdtodos v en
 
diferentes Areas.
 

CRONOGIRA1A PROUEST,'' 

iESES 	 ACTIVJ DADES
 

ENERO/90 	 - Recepcion del Protocoio en el TDR/Ginebra
 

- Procesamiento formularios
 

- Fase preparativa di- plane.ci6t,
 

- Ajuste del PrL.supue.;to Na:jiorial de los Programas
 

MAYO/90 Estudio do base 

- Encuesta serol6gica, mapa- y censo del area 

- Relevamiento de indices entumoldglcos 

- Asignaci6n de las viviendas a los grupos experimentaies 
y controles 

- Capacitaci6n y visita de consultores 

- Prueba de formulariob 

SEPTIEMBRE/90 	 - Inicio de las inlervenciories 
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Sobre la aceptabilidad:
 

1. Aceptabilidad del producto: olor, color, mole±stia caus:,da en la
 
cotidianidad, irritaci6n, disposicido a usarlu por su cu.-nta propia,
 
beneficios percibidos.
 

2. 	 Aceptabilidad del procedimiento: molestias causadas por su aplicaci6r,
 

dificultades para el traslado, aplicaci6n, por parte de los aplicadore!,
 
temor de p~rdida de trabajo/importancia par parte de los a;iicadores.
 

Sobre condiciones sociales:
 

3. 	 Ocupaci6n - ingreso
 

4. 	 Propiedad de la tierra donde se trabaja
 

5. 	 Propiedad mercadeabilidad de la vivienda
 

6. 	 Conocimientos e inportancia asignada a l. enfernwudad
 

7. 	 Arraigo
 

8. 	 Educaci6n
 

9. 	 Sexo y edad
 

10. 	 Composici6n familiar
 

11. Conocimiento sobre la construccidri/mejoramlento vivienda
 

Sobre la vivienda:
 

12. Condiciones propicias de la .-viend. paredes, techo, piso,
 
peridomicillo.
 

7. 	 Metodologia: actividades v tecnicas
 

1) 	 Sensibilizaci6n
 

Se considera que la primera etapa de presentacion del experimento a la
 
poblac16n, asi como los mensajes que los operadores deban transmitir cuando
 
se realizan las actividades de aplicacion, deben ser controladas y
 
estandarizadas. Es decir debe existir un procedimiento ccmun de aplicaci6n y
 

de mensaje que debe establecerse y transmitirs;e ;alos operadores durane so
 
entrenamiento, con normas clarms que no deben dar ros i discintas 
informaciones de los consideradas e la prescritaci6r. del piograma y
 
distribuidas por los investigadores.
 

2) 	 Recolecc16n de informaci6n
 

Se considera que existiran tres tipos de aLtillid3des de recolecci6n de
 
informaci6n:
 

a) 	 las encupstas: que itendrdn dos versiones, una serA aplicadL a la 
poblaci6n, al jefe de familia a su esposa, o preferiblemente a 
ambos. Otra, que serh aplicada a los operadores da terreno 
encargados de aplicar las herra.uientas. Las dos enctestas seran 
aplicadas transcurridos rcs meses dc haburse iiniciado los 
tratamientos y sigulendo i mi!;,o ordern temporal de ru aplicac1on, 
a fin de garantizar simnilaridad enrla distancia tetrporal vritre £u 
aplicacicn y la encuesta.
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) EVALUACION ECONOMICA
 

MFTODOLOGIA PROPUESTA
 

La metodologia propuesta se basa en el anlisis COST)-EFECTIVIDAD que
 
consiste en conocer cuAnto cuesta obtener cada unidad del objetivo buscado, para
 
cada una de las herramiencas.
 

So deben seguir los siguientes pasos:
 

1. 	 Cuantlflcaci6n de los costos de cada herraini nta
 

2. 	 Cuantificaci6n de la efectividad de cada herramienta
 

3. 	 Obtenci6n del cocence COSTO-EFECTIVIDAD para cada hurranienta. 

I. 	 CUAINTIFICACION DE LOS COSTOS 

Se seguirAn los siguientes pasos: 

1. 	 Se registrardn los costos trimestrale.i di. cada uia de la: hcrramientas de
 
acuerdo a las planillas de los cuadros 1, 2, 3, 4 y 5.
 

2. 	 Se accualizan los co!tos para ul momento en que comerzaron las 
intervenciones. Dicha actu. lizaci6n sera trimustral de w'.,i,'. rdo a i, f,)rmula 
expresada en los cuadros 6 y 1. 

3. Los 	 costos actualizados debertin presentars! en forma discriminada de acuerdo 
a los cuadros 7 (coscos absolutos) y 8 (estructura relativa).
 

Para la cuantificaci6n de los costis ueoerin observarse, absolutamente, ios
 
siguientes parAmetros:
 

1. La 	moneda utilizada para los cAlculos seri el dolar amnricano. 

2. 	 I- tasa de descuento utilizada dobera r.,tiljar ol co tn :;oc ial del capital 
para cada pais. Podra set distinta ontr paises pero debera ser la idontica 
para todas las herramier'as aplicadas dentro de ur mismo pais. 

3. 	 Para los costos de capital se utilioarin l]s gasto! trimnstrales de 
depreciaci6n calculados de acuerdo al c.o~to de reposici6n al comienzo de la 
aplicaci6n. 

4. 	 Si existieran crabajadores voluntarics, ;e h!:. sigriara un costo -igual a otto 
trabajador remunerado que realice la misma tarean. 

5. 	 Para todos los recursos utilizados (recurrentev! y d capital), se debera
 
constatar su dedicacion a la aplicaci6n do, las herramienras y asignArseles 
una ponderaci6n consecuente.
 

6. S61o se deber. imputar a la aplicacion de cad., icrramnienta Io,. costos t.n los 
cuales se incurra para tratar las viviendas mientra-. las mismas no se 
reinfesten. 

7. El costo de aquellas viviendas qua reii fasten y -.	 por
se t les deba aplicar, 
razones iticas, .el rociado tradicional, no seri imputado a ninguna de las 
herramientas, aun cuando se trate d. las viviumd,Is d(.! Frupo de control 
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CUADRO No 1
 

COSTO TRIHESTRAL DE PERSONAL POR HERRAMIENTA Hi
 

(a) (b) (%) (c) (US$) (d) (e)
Cargos Asignaci6n Remuneraci6n Prorrateo Prorraceo 

de tiempo trimestral trimestral trimestral 

de otros de cargas
 
ingresos tegales
 

CUADRO N 2
 

COSTO TRIMESTRAL DE MATERIALES Y SUMINISTROS
 

Descripci6n Unidades 
 Costo unrtario 


TDR/CHA/URU/89.3
 
P~gina 13
 

(f)
 
Total 

a x b (c + d + e) 

Total
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CUADRO NO 5 

COSTO DE CAPITAL DE HERRAMIENTA Hi 

(a) 
Categoria 

(b) 
Costo de 

(c) 
Vida 

(d) 
GasUS 

(e) 
A-igiicion 

M 
Total 

reposicion Util Lrime'Lraes I i d x e) 
de

depreciacidn 
I pro-vtcto 

lVehiculos 
 I
 

Equipos
 

Edificivs
 

Otros activos
 

CUADRO No 6
 

RESUMEN DE COSTOS DEL TRIMESTRE "K" PARA LA HERRAMIEn:rA H 

Costos recurrentes onto trimrstral - Factor dea onco trimestral
 
actualzacin actualizado
b - 1/(l -+ d)k c - a x b
 

Personal
 
- Materiales y
 

suministrcL
 
* Viajes y
 
.-cnsportes
 

- Otros costos
 

Costos de capital
 

Gastos trimestrales No se actualizan c - a 
de depreciacidn por pues so calrulan 
asignaci6n &I en base al costro
 
proyecto: de reposici,n a]

* vehiculos 
 comienzo de la
 
equipoo aplicaciun I
 

- edificios
 
* otros accivts
 

TOTAL 
 I
 



TDR/CIA/URU/S9.3 

Pagina 17 

CUADRO No 9 

MEDICION DE LA EFECTIVIDAD 

(a) (b) (c) Cd)
( (e)
No de casas No de casas Factor de N° corregido N° corregido 

Trimestre que conforman reinfestadas correcci6n 
 de casns de casas
 
la muestra 
 reinLestadas sobrevLvientes

del grupo 
 1b 
 x c a •d
 

! 
2 _ 

3 
33/36 
30/36 

4 

5 

6 

7 

8 

9 

10 

27/36 

24/36 

21/36 

18/36 

15/36 

12/36 

9/36 

I 

r12 

TOTAL 

3/36 

CUADRO No 10 

COEFICIENTE COSTO-EFECTIVIDAD POR HERRA.MIENTAS 

Herramienta 

Costo -efectividad H1 H12 H3 114 

Costo trianual 
actualizado 

A 

No ccrregirto de 

casas sobrevivientes 

B 

Coeficiente de 
costo-efectividad 

C - A/B 



LISTA DE FORMULARIOS 

1) Tipificaci6n de domicilio y peridomicilio 

2) Examen de triatomineos (especie; estadio; infecci6n) 

3) Evaluaci6n entomol6gica hora/hombre 

4) Planilla de evaluaci6n del sensor 

5) Ficha familiar 

6) Tarjeta de identificaci6n de la vivienda 

7) Ficha de aplicaci6n de intervenciones 

8) Resultados de seiologia 

9) Formulario de aceprabilidad social. 
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Formulario i, 

Se encontraror. triatowineo: SI NO
 

S7: aislados colonias
 

Tiempo de vivir en la vivienda
 

PERIDOMICILIO
 

7a.Ma~o: medido deasd vivienda hasta construcci6n mAs lejana (radio) 

Accidentes: palmeras nidos y/o madrigueras 

cerce de piedras pedregales 

Animales: dom6sticos sinantropicos 

ho de estructuras: gallinero corral 

conejera icros (especificar)
 

techados 
 no techados
 

material
 

Material pared:
 

Material pis,-:
 

Encuestados:
 

Fecha:
 



--

_ _ _ _ _ _ _ _ _ _ 

- -

FORMULARIO 3 

EVALUACION ENTOMOLOCICA. HORA-HOMBRE 

Jefe grupo ... ......................... P vincia ........... Dpto .... .............. Fecha dltimo tratamiento .................
 

Integrantes ... ........................ Municipio ....... ........................... Insecticida utilizado ....................
 

.................................... Hora salida . ....... Hora regreso ....... Dosis . ....................................
 

Localidad ... .......................... Fecha .... .................................... T cnica itilizada .. .....................
 

0
N	 DOMICILIO (D) PERIDOMICILIO (PD) SUFERFICIE
 

*1-	 -- APRX. 

ML TI PO 

A Y -- - - ivI-
C APELLIDO DORMITORTO 	 COCINA* GA.LNERO CORRAL 

N 	 VIENDAS NOMBRE INF.I SILV. 2 N INF. SILV. N INF. SILV. N INF. SILV. 

A - - ---- I - D PD 

N A N A %__ IA N A % N A N A % N A N A 

I 
-________- ___ 	 -- .-- - -, -*I-* ~ ~ ~~I 

-__ 	 --'T('TALVES 1 - -f 	 T L7 1 _~~
 
, F FFRENCIAS (N) NINFA (A) ADUJI.T ' (T) IJTAL TRIATOMINFOS * 	 Cuando estA fuera de li vivienda 

considerarla d-titro de peridomicilio 

T1POVI'.IENDA
 

(R) 	RANCIO 
c .(I) 	 INTERMEDIO CASA RANCHO (techo o 


paiedes de tancho)
 
(M) BUENA ONSTRICCION T. INFESTANS (MARCAR EN ROJO) 	 2 SILVESTRES (MARCAR EN AZUL) 

o.. 

N. 
,e
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Instrucciones para el use del sensor "MARIA"
 

Cantidad: 2 sensores par dormitorio independientemente del nimero de camas.
 

Ubicaci6n Aproximadamente a 1,80 m del suelo, 
en la cabecera o pared adyacente de las
 
camas 
(1 semana despuds del tratamiento in!cctLicida).
 

Revision: 	 Retirarlo con cuidado y desarmarlo sobre una esa, para evitar que se caigan
 
los elemnentos sin ser vistos.
 

Si hubiera rastros, marcarlos con birome para no repetir hI lectura en las 
prdximas evaluaciones. Indicar er la plattilia e. numero y tipo de c'letneritos
 
encontrados en 	redes los sensores presentes en ias casas.
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FORN'JIARIO 6 

TARJETA DE IDENTIFICACION D)E LA VIVIENbA 

r epartamecr~o _ -. 

Sec. Judiciald No __________ 

Zonia No _____ ______________ 

Cas a N~ ______________________ 

Fachal Hora Tarea Falla Normibre 5, No deil Responsable 
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FORMULARIO 8 

RESULTADOS DE SEROLOGIA 

Fechn 

HMAGLUTINACION INDIRECTA: 

3 6 9 12 

A: 

B: 

C: 

D: 

E: 

F: 

G: 

H: 

INMUNOFLUORESCENCIA INDIRECTA: 

Sueros 2 3 5 6 

LAMINA: 0 0 0 0 0 0 - Diluciones 1:20 

0 0 0 0 0 0 - Diluciones 1:40 

Sucros 1: 
2: 
3: 
4: 
5:
6: 
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Formulario 9, p. 2
 

II - Preguntas para los rociadores
 

1) 	 Dirfa que el transporte de los productos y equipamientos para tratar las casas y
 
anexos, segun el grupo en el que ha trabajado, fue:
 

Grupo pintura 	............. complicado
 
............. sencillo
 
............. normal.
 

Grupo convencional......... comIlicado
 
........ sencillo
 
....... normal
 

Ciupo pote adentro + convencional afuera 	 ........... complicado
 
........... sencillo
 
........... normal
 

Grupo pintura adentro + convencional afuera 	 ........ complicado
 
...... . sencillo
 
........ normal
 

2) 	 Considera usted que las maniobras realizadas para ia aplicacidn del producto, segun el
 
grupo en el que ha trabajado, fueron:
 

Grupo pintura 	............ complicado
 
............. sencilio
 
............. normal
 

Grupo convencional ........ complicado
 
....... sencillo
 

........ normal
 

Crupo pote adentro + convencional afuera 	 ........... complicado
 
........... sencillo
 

........... normal
 

qrupo pintura adentro + convencional afuera 	 ........ complicado
 

........ sencillo
 

........ normal
 

LV 
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A4EXO 

REUNION PARA DESARROLLO DE UN PROTOCOLO ESTANDAR ?ARA EL ENSAYO
 
DE NUEVAS ESTRATEGIAS DE CONTROL DE VECTORES DE LA ENFERMEDAD DE CHAGAS
 

Montevideo, Uruguay, 23-26 de octuire df, 1989
 

LISTA DE P1ARTICIPANTES 

ANTUNES, Dr. C. M. DepartmenL of Parasitology ICB, Federal University of Minas 
Gerais, Caixa Postal 2486, 31270 Belo Horizonte. 4G, Brasil. 
Tel.: 441.6909 

aAAN, Sr. D. Direcci6n de Recursos Econ6mico-Financieros, Ministerio de Salud 
PIblica, 18 de Julio, Montevideo, Urugay 

BRICERO-LEON, Dr. R. Laboraturio de Investigaciones Sociaies, Apartado 47795, 
Caracas 1040-A, Venezuela. Fax 58.2.662.6970 

CICHERO, Dr. J. Servicio Nacional de Chagas, 9 de Julio 336. C6rdoba 5000, 
Argentina. Tel.: 0054.51.23540 

LECUIZAMON, Dr. J. Ministerio de Salud Pblica y bienestar Social, Avenida erasil y 
Pettirossi, Asunci6n, Paraguay. Tul. 204.803 

OLIVEIRA-FILHO, Dr. A. M. Universidade Federal do kio de Jdnelro, Nucleo de Pesquisas de 
Produtos Naturais, Bloco H - CC8 Ilha do Fundho, Rio de 
Janeiro 21941, R..,Brasii. Tel 270.2683, T6lex: 
212.2924 UFRJ 

PAULO.CE, Dr. I. instILuLo Nacioial de Dlag[6sLi=U t ]vestigucl6t, de la 
Enfermedad de Chagas "Dr. Mario Faala Chaben", Avenida Pusu 
Col6n, 568, 7 piso, 1063 Buenos Aire,, Argentina. 
Tel.: 34.02.16, Fax: 541.331.4016 

PONCE, Dr. C. Ministry of Health, Laboratoric Central, Centro de Salud "Alonso 
Suazo" 3 piso, Tegucigalpa 1)C, Honduras. Tel.: 504.3211.35, 

T61ex: '138, Cable: DIGRALS' 

SALVATELLA, Dr. R. Programa de Lucha contra Enfermedad de Chagas, Mlnisterio de 
Salud, Canelones 1544, Montevideo, Uruguay 

VAILDES, Sr. J. M. Ministerio de Salud, Departamento de Programas sobre el Axibiente, 
Mac-Iver 541, Casilla 3979, Santiapgo, Chile. Tel: 38.18.43, 
Cable: 2400136 Minsal 

VALENCIA, Dr. A. Ministerlo de Salud Pcblica, L-a Paz, Bolivia 

ZERBA, Dr. E. Instituto de Investigaciones Cientificas y Tdcnicas, Zufriategul
 
y Varela 4380, Villa Martelli, Buenos Aires 1603, Argentina.
 
Tel.: 761.0131, exL. 224, Fax: 54.1.34.5437
 

Secretariado
 

BOS, Dr. R. Biologia y Control de Vectores, OtiS, Ginebra, Suiza
 

DESJEUX, Dr. P. Enfermedades Parasitarias, OMS, Ginebra, Suiza
 

GUSMAO, Dr. R. Enfermedades Transinisibles, OFS, Maracay, Venezuela
 


