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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), envid
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, la Misi6n solicit0 la
elaboracién de un documento para la planificacién de las actividades
futuras durante la duracién del Programa. El objetivo del trabajo
incluia un anilisis del Programa MNacional de Chagas, un anilisis de
las actividades de contro! en ei pais (incluyendo el trabajo realizado
por las OVP’s en areas chagésicas), la identificacién de areas en las
que el Proyecto VBC y los grupos de dorantes hayan prestado
asistencia a la Misién en relacién a Chagas y otras enfermedades
producidas por vectores, y la presentacién de una evaluacidén 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 informacidn preliminar
en la Misién, en PROCOSI (con los representantes de las OVP), y
en el Departamento de Epidemiologia del Ministerio de Salud. El
Ministerio colabord en la elaboracién de un itinerario de vistas de
dos semanas, que incluian visitas a los proyectos de las OVP, Uni-
dades Sanitarias, proyectos de control de ma'aria, hospitales, univer-
sidades, instituciones de investigacion y observacién de campo en
Tupiza, Tarija, Sucre, Santa Cruz y Cochabamba.

En cada lugar en cuestion solicitamos documentacion 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 fumigaci6én 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 endémica en cada
regiébn que visitamos. Entre Bolivia-Argentina, en 1986, se habia
aplicado un programa conjunto, en Tupiza y parte de Tarija, para la
fumigaci6én de basurales a domicilio, paro no pudimos evaluarlo
completamente. El Proyecto de Desarrollo Agropecuario (FIDA) y la
Unidad Sanitaria local tiene en Tupiza un compcnente de mejorami-
ento habitacional para el control de Chagas. Este proyecto encontrd
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100% de las poblaciones infectadas, 85% de las casas, una tasa de
seropositivo humano de 35%, cardiopatias de origen chagésico 15%,
y una tasa seropositiva en mujeres embarazadas de 25%.

Tarija tiene un alto nive! de infestacién de Triatoma en los barrios
sub-urbanos, estando vigente la fumigacién domiciliaria con BHC.
Existen dos proyectos PVO en esta regién, uno en la etapa de
planificacién y el otro, patrocinado por CARE, se estd desarrollando
a nivel global de las organizaciones comunal, nutricifn, educacidn
en salud y mejoramiento habitacional.

El Proyecto Britdnico en Sucre fue el mejor proyccto de control
de Chagas observado. Es un proyecto pequeiio pero bien organizado,
con enfésis en la participacién de la comunidad, en educacién en
salud, fumigacién y mejoramiento de viviendas. Podria servir de
modelo para otros proyectos de control de Chagas. Plan Interna-
cional también tiene un programa de mejoramiento de viviendas en
esta regién pero no parece estar aplicando el enfoque basado en la
comunidad.

La mayoria del control de vectores en Santa Cruz esté dirigido a
Aedes aegypti, ya que se ha presentado una epidemia de fiebre
amarilla en las areas rurales de Santa Cruz y Coechabamba. Los
indices de infestaciOn de las casas con Aedes aegypti se aproxima a
40% en la ciudad y 64 de las poblaciones circundantes esté infestada.
El acceso a los viajes aéreos entre Santa Cruz y Venezuela (4rea de
la actividad del dengue) aumenta mds el riesgo de contraer dengue.

CENETROP, antes un centro dominante de investigacién en
Bolivia, tiene graves problemas de financiamiento y se ha reducido
principalmente al diagn0stico y a los deberes de enseianza. Han
demostrado la transmisién congénita de T. cnuzi hasta dos genera-
ciones y tienen varias excelentes propuestas pendientes de finan-
ciamier*n,

ORSTOM, IBBA, UMSS han concluido un proyecto pequeiio de
Chagas en Cochabamba, pero no se dispone de datos. Nos dijieron
que la poblacién 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 infestacién es cerca del 40%. Es la (nica
area donde el ciclo T. infestans siivitico se ha demostrado, pero el
ciclo indudablemente ocurre en otra parte.

Mis de 3.000.000 bolivianos viven en areas endémicas de Chagas.
En esta 4rea, las tasas de infeccidn domiciliaria varian de 20-40% en
las areas urbanas, a 70-100% en las 4reas rurales, estando un 50%
de los triatomes examinados infectados con T. crizi. A nivel nacional,
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cerca del 40% de la poblacién 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 S 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%. R

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

La conclusién es que Bolivia es el pais més afectado del mundo
con la enfermedad de Chagas’. La enfermedad de Chagas’ es aqui
sin duda la més importante producida por vectores, y probablemente
es el problema nimern uno dentro de la salud piblica del pais. El
hecho de que Bolivia no tenga un programa 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 estd costando al pais millones de ddlares en
ausentismo y cuidado médico. Aunque los datos estadisticos son
limitados, el impacto de los abortos/partos prematuros, la morbilidad
y mortalidad infantil, de por si deben asignar a la enfermedad 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, educacion en salud, mejoramiento de
viviendas y participacién 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, quizi se tenga que desarrollar un conglomerado
de agencias donantes. La complejidad de la situacifn requerird un
ndmero de diferentes niveles de coordinacién que, al presente, no
existe. Si se materializara un proyecto de control, se tendrian que
mejorar los canales de comunicacién 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 énfasis estd en el control sostenido, el mejoramiento de
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la vivienda y la educacifn tendrdn que recibir mayor énfasis a
medida que el proyecto progrese. Las especialidades en estos campos
tendrin que ser fortalecidas. Es esencial contar con algliu mecanismo
para préstamos destinados al mejoramiento de la vivienda si el
gobierno-donantes quieren alcanzar una cobertura a nivel nacional.
Existe una buena base de experiencia en el control de vectores y e..
epidemiologia, pero serd necesario contar con respaldo de consul-
tores y algfin tipo de capacitacion.

La enfermedad de Chagas’ siempre fuc considerada como una
enfermedad socio-econfmica y por tanto se requerirdn medidas
sociales-culturales-econ6micas, asi como cambios en las politicas de
salud pdblica a fin de erradicar la carga tremenda que significa esta
enfermedad para la poblacién boliviana.



2. Executive Summary

In response to a request from USAID/La Paz, the Vector Biclogy
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’ contro! 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 cf the importance of Chagas’
disease as a naticnal 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 prajects, 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 visited triatome-infested
houses and talked with the occcupants, observed house 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 we visited. A
joint Argentina-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 Sanitaria in Tupiza have a housc 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 7. 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 ionger 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. Seropaositivity
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 funding 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 increase 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 PV Os, 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.



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.



3. Introductiun

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 progra:ns 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
triatomire 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 eiforts 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 mei with staff members of the
Unidad Sanitaria, local PVOs, hospitals, research institutions and
universities. Debrieting 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 a..d projects to improve the
quality of life of people living in Chagas’ disease-endemic areas of
Bolivia are to be successful.
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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 llancs. 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); S 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 percen.



12

Economically, Bolivia is second only to Haiti as the poorest nation
in the Western Hemisphere. The country is heavily i debt. Con-
tinued low world market prices for mineral resources and a largely
subsistence, agriculture-based economy have impeded econornic
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, opossums, 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 7. cruzi 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 thrce
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 Romaiia’s sign. Mor-
tality during this phase is wpproximately 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 inuscle 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 thai 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 7. cruzi, seropreva-
lence raies 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. cruzi 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.

(ab,c,£k,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.(a,b,c,e,f,g,11,12)

Age-stratified serosurveys reveal alarmingly high prevalence in
children and young adults. Raves have ranged from 11 perceut 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. (a,c,k,n,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 iz 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.(a,j,k,11,
and Toro, personal communication)

In a country that is limited by both technical capzoility 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 percent of sero-
positive Bolivians,

These abnormalities are not limited to older age groups. Among
the seropositive 18 to 22-year-old military recruits surveyed near
Sucre, 18 percent had EKG abnormalitie< (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 have 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 pathoiogy. 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 undergoing gastrointestinal surgery had evidence of
megacolon or volvulus suggestive of Chagas’ disease. (c,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 beep 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. comn.) 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 $5 billion 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 desiga 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 consultauts 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

Cernsus
house infestation and human infection rates
¢. community preparation/education

i

i. Local health committees
ii. 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
¢. 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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Tarlja

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
vy 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 sex 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, dnver)

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
¢. 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 populaiion 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 (4nopheles
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 Eradicacién 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. Tne 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. cruzi) study and a longitudinal (in its tenth
year) clinico-epidemiologic study of Chagas’ disease.

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

Aedes control activities in Santa Cruz have been augmented
recently as a result of the current outbreak of sylvatic yeliow 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-equinped
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 rescarch 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 planaed 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, personnci and technical capability are to
be overcome. In our last meeting at MPSSP, the Director General of
Health requested that the Department of Epidemiology immecdiately
begin to strengthen communication and coordination between all
parties working with Chagas’ disease in Bolivia.



6. Discussion and Conclusions

25

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 tke 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 proiects 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 anorheline
vectors of malaria.

There has been one field trial using fenitrothion in Bolivia.
Through a cooperative agreement with Argentina, some fenitrothion
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 thian those involved solely in classroom teaching. Thus, the
potential for enlisting widespread 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 (7. infestans) and captured T. infestans
infection rates (7. 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.
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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 whether 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 inforination 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 VB(C 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 Direccién 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. cruzi
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 usc 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. Consultauts 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 PVQOs 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 materials 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, Culex 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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8.

9.

10.

or the government could establish a system. Economic consul-
tants are required to provide guidelines and administrative
details.

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.

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.

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 w:ork 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
preveniion and coniroi. Tnis function wiil eventualiy 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.
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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 serclogical 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
Laberatory has functioned in name « 1ly. During this time,
insecticide resisiance 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 Simc1a, 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 2ssential 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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Chronology of the trip (February-March 1990)

February
23

26

27

28
March

Meeting at the VBC Project
Visit to PAHO

Meeting with A.LD. and VBC staff
Dr. Bryan to Bolivia

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

Briefing at USAID/La Paz Child Survival Project

Briefing at the Department of Epidemiology
Briefing at USAID/La Paz, Child Survival Project

Briefing at PROCOSI
Briefing at the Department of Epidemiology

Trip to Tupiza

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

Meeting at Tupiza, Unidad Sanitaria

Meeting at FIDA, Chagas’ disease project

Field observations: Oploca, Torre Huayco and San
Joaquin

Field observations between Tupiza and Villazon and
between Villazon and Tarija

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

Field observatiors: Guayavillas, La Merced, La
Marmora, Chaguaya (CARITAS Project site),
Concepcién and Barrio Libertad in Tarija
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March

10

11

13

14

15

16

17

18

19

20

Field observaticns: San Lorenzo/Canasmoro

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

Visit Hospital-PSBBCM, Yotala

Briefing at SNEM, Sucre

Briefing at Unidad Sanitaria, Sucre

Briefing at Proyecto Social Boliviano - Britanico
"Cardenal Maurer”

Briefing at Centro de Investigacién y Diagnosis de la
Enfermedad de Chagas

Visit Palomano and Tambo (Zone 1, PSBBCM)

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

Briefing at Unidad Sanitaria, Santa Cruz
Briefing at Malaria Office

Briefing at CENETROP

Field observaticns: La Elvera and Sombrerito

Field observations:
Santa Cruz: Santa Fe, Yapacani, Villa Busch,
Km. 21
Cochabamba: Bulo-Bulo, Tres Paros, Ivirgazama

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

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

Return to La Paz
Drafting report

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

Meeting at USAID/La Paz Office
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21

22

23

26
27

41

Briefing at Department of Epidemiology
Drafting report

Drafting report
Meeting at MPSSP, National Director of Health

Meeting at Department of Epidemiology
Return to USA

Review report manuscript
Debriefing at VBC

Review report manuscript
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List 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 Guillén, Coordinador

Dr. Tito Vargas Reque, Jefe Médico Brigada Sud-Chichas
Dr. Justo Chungara, Jefe Médico Brigada Nor-Chichas
Tec. José Luis Chambi, Supervisor Técnico

Tarija
Unidad Sanitaria

Dr. Julio Pizarro, Director

Dr. Gustavs Quevedo, Jefe Zona VII SNEM

Dr. Armando Perez, Jefe Regional Epidmiologia
Dr. Jorge Chamon, Jefe Regional Tuberculosis
Dr. Ciro Figueroa, Cardislogo

San Juan de Dios Hospital

Dr. F. Rodriguez, Director

Dr. Roberto Gaite, Jefe de Laboratorio
Dr. Eduardo Pino, Pediatra

Dr. Carlos Romero, Pediatra

Dr. René Ortega, Cardiélogo

Lic. Rodolfo Vidal, Biotecnélogo

CARITAS - Tarija
Lic. German Tarquino, Director
Lic. Eduardo Infantes, Proyecto Chaguaya
Dr. Eduardo Zamera, Saiud Infantil
Lic. Fredy Sanchez, Secretaria Ejecutiva
Proyecto Nuevo Amancer

Prof. Herman Estrada P., Presidente del Comité
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Sucre
Plan Intcrnational - Sucre
Dr. Hugo Alarcén M., Coordinador de Salud
Proyecto Britdnico (PSBBCM)
Ms. Ruth Sensano, Director PSBBCM
Dr. Fernanado Nava, Director, Hospital Yotala
Dr. H. Bautista, Médico Hospital Yotala
Sr. Victor Espindola, Profesor rural
Centro de Investigacion y Diagndstico de la 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. José Luis Céspedes, Jefe Zona SNEM
Dr. Luis Eduardo Nuiiez, 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. José Luis Herbas, Médico Ivirgazama

Dr. Saul Villarreal, Jefe SNEM

Dr. Efren Vallejo, Entomologia

Hospital Gastroenterologia
Dr. Roberto Agudo, Vigilancia Epidemiologia
Universidad Mayor de San Simén, Facultad de Ciencias

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

Universidad Mayor de San Simén, Facultad de Medicina

Dr. Carlos Vargas, Decano a.i.

Dr. Luis Morales, Director Direccién de Investigaciones y
Extensién

Dr. Misha Pless, Emory University School of Medicine, Atlanta

La Paz
Ministerio de Prevision Social y Salud Publica
Dr. Jack Antelo Soliz, Director General
Direccién Nacional de Epidemiologia

Dr. F. Navarro R., Director a.i.

Dr. Mario Villagra R., Jefe Depanumento Nacional Control

de VYectores

Dr. Angel Valencia T., Médico responsable enfermedad de
Chagas

Dr. Germéan Guerrero P., Médico responsable Malaria

Lic. Rene E. Mollinedo, Supervisor Operaciones de Campo
C.V.

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



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 Coté, CDC
PROCOSI
Ana Maria Aguilar -
Meri L. Sinnitt, Johns Hopkins University
Fernando Diaz Romero, Executive Secretary
John Kepner
Catholic Felief Services
Leslie Mactyre
Plan International
Durval Martinez
Save the Children and MPSSP
Glicerio Quispe G.
Feod 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. Poinss for Consideration

a. Organization of the community

1.

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

. Establish community health committees and mothers’ club

and/or work within existing community administrative struc-
tures.

. 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.

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

. Enlist entire community in program. Must have near 100%

cooperation to eliminate sources for triatome reinfestation.

. 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.

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

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 1. 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.

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

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

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.

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:

door-window frame joints with walls;

corners of roofs and walls;

undersurface of roofs;

areas of walls subject to cracks;

fence around compound,;

all animal shelters, especially those holding rabbits,
guinea pigs and chickens.

SNEWLN -



48

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.

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)

House and all other walls must be smooth inside and outside.
No cracks, especially around joints, should be ieft. 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.

Replace dirt floor with cement.

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.

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

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 IIl. Second insecticide treatment

a.

If insecticide-impregnated cloth or insecticide-bused 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.

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

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.

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

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.

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.

Surveillance must be open-ended and contain some provision
for external supervision and evaluation.



50

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.

Compare pre- and post- modification rates of triatomes in-
fected with T. cruzi.

Compare pre- and posi- 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.

Determine community acceptance and appraisal of the project.

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

Assess overall economic development in the area.

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

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

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

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 44

Cement Fiber 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.

. Insecticide treatments alone are not sustainable by the

government.

. 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.

. Since the cost of insecticide amounts to only a small

proportion of a spraying operation, community-based
labor should replace SNEM brigades.

. Spray programs should be evaluated in the same way as

house modification ones. Village-based evaluators can
determine retreatments.



52

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. cruzi infected blood for
transfusions.

2. Plains and lowlands, especially areas with high humidity.
Low priority for 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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. Review information from PVO and other house

modification plans to develop strategy.

. Assure iong-term commitment of funds with the

understanding that epidemiological evaluation may
require 10 years or more to confirm value of project.

. Select areas with high endemicity with a good poten-

tial for success.

. Establish a protocol for house improvement,

entomological-epidemiological evaluation, cost analysis
and social-cultural consequences.

. Houses in too poor a condition to be improved have

to be destroyed and new houses built.

. 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 ecucators.
(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 1o fully utilize it.

Field staff have been assigned other duties.

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

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

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

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

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).

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

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

a.

b.

In many areas, the vector species of malaria is still unknown.
Continual study of distribution of all vectors.
Confirm exophilic-endophilic status of malariz vectors.

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

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).

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

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

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

Participate iz TDR alternative insecticide strategy comparison.

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

Confirm sylvatic vectors and reservoirs of yellow fever.
Determine vector control strategies for contingency planning
for disease emergencies, particularly for dengue hemorrhagic
fever.

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

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

Completed Chagas’ Disease Control Projects

. 1977  Fenitrothion field trial by CENETROP and MPSSP.

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

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

. 1987  Deltamethrin trial in Tupiza.

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

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

Plan International - Sucre had a Chagas’ conirol 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

. National

. Tarija

. Tarija

. Tarija

. Santa Cruz

. Cochabamba

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

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

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.

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.

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.

¢. Approximate number cf 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 and
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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Listing of all PVO’s, small church groups, civic organizations
and individuals active in or showing an interest in rural-
periurban development.

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

Average cost of insecticide treatment per house per year.
Cost-effectiveness of each control measure.

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

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
USS$ 100,000) should be made available.

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

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.LD. and the VBC Project
to assist the Centro in contacting U.S. universities or govern-
ment institution interested in tropical disease research.

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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Epidemiological studies are needed to determine morbidity
and mortality in various areas of the endemic area; to deter-
mine the rela.ve importance of blood transfusions in the
transmission of T. cruzi, especially in urban non-endemic
areas; and to determine the importance of congerital trans-
mission in stillbirths-abortion, infant deaths and morbidity.

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.



Annex F
Proposal for Tropical Medicine Research Center:

Organizacion del Centro Universitario
de Medicina Tropical

61



LRIVERSIDAD MAYQR DE 850 S1ON
RAVCILTAD [2E MEDICINA
DIVISIQN DE INVESTIGACION ¥ EXTEMSION
Cas. 99¢ cocrHABames

"ORGANIZACION DEL CENTRO UNIVERSITANRIO
DE MEDICIMA. TROPICAL”™

. Hernin llermudez Paredes

Cochabamba, cotubre do 1980
\pr



http:vktuf.rc

: . . s, g5 B
™35t Available Jocument

OKGANTLAGTON DEL _CEUIRD GUIVERSTIARTO L HEDILINA TROFICAL DE LA FAUHLTAD DE

MEDJCINA_DE_LA _UNTVERSEDAL UAYUE DE SON STHON BE LUCHARAIE

{HIHODUCL L UN

La maynr viensian del terriltorin de Haljvia en genecal vy dol de fochabambia

en particular, correspande a la cony fropiral Heiwntal,
En el Deplou. de Lochabamha, 2 provincias  se eslipndsoy hacara  ezla rona

Chapare v Tlarrasco  fmanal)y  en la primera  Jesde haren mae dr "o anag en

inicio un proceso  Jealn de  colonizarian anrycola  pot urnl« orinnga

principalmente de Jny Yallesien |2 segunda ( Larevazeon Vlas  aclividades

apricolas han sido reciontemente (10 ados) incoesentada, zu poblacien hs

aumentado hruscamente comn  cegulbadn  de  1a  canclesyan e 12 cacretea

Cochabamba~Santa Uruz. fictwalmento  en ambhors  disteilozs peizten wnmproga:
Incalidades (concentracian de viviendas) con adg e ow hakhjtante= nhiradaz

a Jo largo de las carreleras Villa lunariji-Buln Bule o Villa tapnars-linleton o

a diferentes distancias & smbus 1adas de ambas wias fornguis 1Y,

La poblacion eslimada para 1988 purse thapare lTenpirsl ee e Looonn v opaca

Carrasco fropical de 25,500 H,

Adminislrativamente, forman parte de Chapare Tropical:s

3) Villa Tunari y areas de influencia,

b) Chipiriri y #4reas de influencia,

t) Localidades entoe Villa tunari y CLhimoré v drear de inlluencia.
Carrascn Yropical estd conformada por:  las localidades =itnadas  eplee

Ivirgarzama y Hielo Rulo vy sus drpaz de inlluentia 2] cpuel v nerle de la

carreleya,

La infraestructura sanitaria sednalpwenle puislonle eed

- Lhapare lropical:

I Hospilal Distrital v % pussin=  andicos, ¢ Nogpitalee pri.ados, R

medicns, ! antermel $ araduads v th ansili-re: de anlevanrga, B

tdontslegns,


http:I.Av3p.re

1

(barragzcn drnprral:

I Hnepilal Bi=tyiltal, & puealne metitne

L medicns, \ eniprmers r_“;uinnd; y oW oanziyisreen An cntarmars 3,

ANTLCEDENTES

e

En Ja rona  bropical  dal o pagn,  wAriEE o tnn Vo enferaidadi s nnlopi

afnnnas de  af{labs  puar 8 €4 ARY AL 6 b dranican (Hytarjaghinhre wmarifls,

Denone, lejehimaniacie, ol ) onupame il e G g " [KTXTRY] poevwneadigl an

vapor bane s, B oloan, penpiasg s owsba cana cowa basawiescianesac

25 s artideubos pog hiifa. e SR LNt N TR

bactpriesnazs v mirelican junbo a

s connee  Eagns eepoeadicus. B dodat o Do easer Teo falbo e wsgizhions

precisos imprsibilita o tanocimicenlo de e verdader. maud boad g rada uun

de los prablemas de salud propias Al teapinn

Exicten sin eahat oo, alqunas COpUpGr A8 JRQES HUP Lhs muesttan aus alonnne

de onne dapns so0n oo verdadern prablewms de sadod hwasna actualy

- Arbovirocis (Fiehre Amarilla v Dengue):  doda nl Siee lrepicsl disl o pais

ez Area pidSmica dinde 22 han rqgi;erdn henln: apiﬂmmirn: WIS T ME s
importantes (Vargasz, 19B%ikalderrama vy role, o 17010 01 wliinn hogle  don

rogistradn  entre  sepliembee e 17H2 i ile

dr Cochabamha, donde sp registiarton pie i o poewes cnae e QY ds

labtatlidad (Regyztirn de ta Heidad Sspitacta e et amboo, Ty,
t el uar e

- H«larijat [T -2 pasadn  (arn cuncernenria e i ool oon

(principalmante wigracinnes), |3 malacia fue anlepndida a Ia wavnr parte
del lertitorio tropical vy suh=trapical del paje,  Inn Juz awetividades  de
crontenl Hatl SHEN (Sarvipin Nacional e Froeadivarvan de ta Halaiyad g2 ha
phservardo upa redureing de Va “rnna eddmie o (raraew s TR N pabargn,
Ine anvimientng pablavionalzs  ohservajoi  nhits wsnts

hecho  que las Areac  cectrinnidas e malarya arnpn il Sirtax)

T

grpangian, fdetzctdndnse heotes rcpidexicas s difeamaten b

wllima  vegisleats ftnee ppn o) etr bropie o1 e Cochchaabie crm wsz din Yo

‘|'|l'.‘l‘i|’-l|’l“§ .I||‘||?ul.!-‘ I-‘h'll,‘ TR K . "o ' KN {: : ol b

informe e Erpled., .
!

159% v dndn =l Yrapien

C——



i

i . . . . . -

- Leishmaniasis: la Torma v:scq41l parere ezbar reeloipnida & 1oz wungas
!

W Lo Pai, €1lo wmbseqn, nooan han jealizadn  exinding e nloas arean,

For olra parte, tnda el 4rea tropical ee Vaabijen ¢npe endenics de |2

forma tegumentaria (Awcarochea, 19831 Hermndar y cals., 15877 hezjens v
cole,, JGHD Lo une prevalew a4 apreciable de romplicacinnes mucneas
{De Huyaclk v cols. 1778),

Farasitocia inlecstinales: principalmente pot ane vinztomidene, £ an

nwn o problena

h

provalencis ajta e jul v en)e, 1247 v (7241, zon Vaabiey
bhabit:nte: det lrapicrrn o wub boapico.

casi general rpntre lne

Existen vn el paiy inslitnciones rreadas ¢con ohjedtivox  simijares, e])as
50N

CENETROF, an Santa Cruz, con el objelive fundamental de cealizar
pstudios epidemioligicns wn Enfermadades Tronicalea;  1a  mayor narte  doe
sus estudins estuvieron dirigides A delerainas 1o maguilod  de
Enfermedad de Chagac y Leishmaniasic en =i Duopsitaesito de Sanls Fyneg,
(Boletines del PENETROM),

fEEA, en (a2 tar., cuyo objolive aedntdes] oo 68 38 seludier o nhlewan
humanos  relacinnadaz ron 13 3lburay sin saharan, Gnesiygadore:  de
ORSIOM  (Francia) sealizan teabién estudion e difoeernles azpectos
relacinnadoes con parasitoneis de) Yrépico v sni-leapicn rcomn Chagas vy
Leishmaniasis,

SNEM, dedicado exclusivamente al Lbntrol de la malaria en el pais,
SGervicin de Fiebre Amarillsy, actuélmen\e dependienle del SNEH ¢ nue  ftue
organivado para el control de A,aegypti en Santa Cruz,

Ninguna de las institucioneé anterinrmente meprinpadas cumpge
aclividades de:

Preclar atencien egpecialivada en Hedicine  fropics) en )z ajzax 2002
Yeopical de colonizacian,

o P

s ImE

P=gt Availahle Loraznaio


http:iisito.ii

~ Realizar A vigilanria epideminlanica  arlive  «  roantinua e Jas
} e PRI lronpyeal tHalarina.

anfermrdares Lrancmibidas png unetnares~ o

Fiehre amarilla., Uengue, Leishmanijazis, etc.),

- Realizar invesbigaciaen hin-médica  (prinvipalwenty  wp epbonclogiad naca

gl contral de las enleinedades avucinuadas,

- Impartir ensefanza en servicin an Ja  Fatalngia Weopical 3 3luanos de

Hadicina ou 1a misma rona lropical,

1T, JUSHIFIGacIny

Dezde bhacen madz de 10 wine ep han fncrenentads colystdede e dfvireay

natnralera pntin Ia pohlacian humanaz Anl leapivea o cuh -l snica e

rochabamba, Jo que hare que epela pona eonslituys wn pole de desarrolio

eronemico y social do mucha jmpartancia, tz  afluewrya dn genle  nriunga

de todos los puntlne drl pais priucipalmente de lne Vallee v :le ] albiplana

a la zona Tropical hace que en s contacto con la naluratasa se  ronvierla

en poblacién a riesgo de todas las enfermedades dropicajec endemicas con

Ilas consigquients explosrian de verdaderns ‘“Hrentez Epidémirnz" de  murcha

importancia.

For lo anleriormentis erpuepsto, se <o qgue ep el womendlo arfnzl uras Ja

necesidad de mejorai e} sislema de atencisn médica vn genwral vy a]  mizmn

tiempo de organizar el Cenlro Universilario de Hedicipa Tennjeal, la

misma gque entre sus principales actividades coapliris  aquellas  gue alras

instiluciones del pais no loe haren, de rslx maner: nn o realizachi lahor de

competencia sino mis bien complementaria las arlividades d=  aguallag,

fonsideramos que las aclividades aque o) Feplre Univereilarin ranplirya

son de vila)l importancia para meyorar s alenvieon wadicra en el Teoprcn oy

conlribuiria a solucionar varios de loe problewmss de salud pn 1o opnian,

Fsta institucien depundiente de la Facoltad do hedicina de 13 HNSS, podres

realizar sus artividades especificas o roopdinarinon oy 12 Hpidad

Ganitaria de Cochahamba, a Qlravés de Comitz Wepinpal ‘o Intearaciasn

Norenle Quiclencial v ron plras in=lilprynne: camrlars o gis b e fnmn

CENETIRNE, [HHEA, &l

W


http:import.nt

Iv.

v,

Vi,

ORJETIVOS

Goneralt

Reducir  da worbilidad v worhimpitotidad por Fotecaedados Tropovestes en el

Trapico de rachabamha,

Especificoss

- Frestar atencicn medica (dizpneslicrn y tratanientn) especizlizada ey

Enfermadades VYropicales en 13 mizws 2ond Vropicasl.

- Wealizat aclividados de Vigiday ja epideminlanir: acbtjva v rontingna de

las Enfermedades lrnpicales prinritaria,

- lmpartic Fnsefan-a v Entronamientn e gervirjn de Enlevisedades

Iropicales A alwvwmnos de las carreras de Hedicipna, Rinnuimica o Kinlogia

de la UMSE, de pre v pn=t-grado.

- Realirar invesligarién bacica de los diferentnz  eclabrnee de 12 radena

opidemiolegina ftendicglez 31 rontrgl de baz prdnrenzlrs Eniaonedardss

lropicales

- Coordinacian £ infnrmacion de Jos dateoe nobhlenideoz al tini=zterio 4o

.

Frovisian Social y Salud Foehlica, a lLravez de 1a Huidad Sanitaria de
Cochabanmba,

LINITES

oo Unshabaaba,

-

Eepacio: Iniciaimente en al 4rea frepizal «  sub-loapicul

psoteriormente 2 petician de la: avbtoridades e ealud, ge aharcard al

reslo de 12 zona Tropical del pais en campoe peperifjrns,

Tiempo: A iniciar en Enern de 1990, por tieapo indefinido.

Poblacien: Humana, vertores y Reservorjos de Fnlermedades leopirafec,
ORGANIZACIO!

El Ceniro lpiversitarin de Enlermedades Tropiceles (HE R nna

inslitucian dependienie de la DIEMED (Rirecrcinsn e Jpuesbijgarian v

Extension en Hedicina),

Estard encarnada exclucivamente de la b Bt Ay saperializada, 1a

vigilanciz epideminlagica, la inveztigscian pow ol vontinl o 1s cnwbaansa

en Enf{ermerdades Irnpirales,



VII.

Sug actividades eslatan inlimamente  velacionadas  tnn Jas siailaree  dnrl

Daptn, de Epldeaialngia de 1a Hotdad Ganilarias dr Corhaharha (Nrganigrama |

Conlard con repit biciones sifueies nu o habamba thacn)lad de Dedprjnal

en el Trapice (Fentrale= dn Villa Yupari m Tuivgarramad (0 ganing aee 2

En Cochahamhia contara oons

- Lahoratorios de inveslioacsen iPratninnlngis, Helaintoloaia, Futesoloo.s

e Joummoloyial,

Un laboratorio de dizgnestico nenaral.

in garvicio de atencian meédica un Hedicina tiopinal,

- Servicins de utlizacian comunes (Preparacion de  wmedins  de rullive,

Eleclroforesis, Innunofluorezcenria, feiaohynlania, Eztorrlizarian,
Eioterio y Almacén).

En la zona Tropical contaré (Villa tunari ¢ lvirgaczzmals

- Un servicio de alencian médica azpecislizads en Hedicina fropical,

- Un laboratorio de diagneslico oenzral v espacialivzdo  ou toferaedades
Iropicales y de Investigacian,

- Unidades maviles de Vigilancias e luveslinaciasan para lax Faolermedadee

Tropicales prevalentes en 12 renian,

FERSQUAL

Direccions El CUEl estard dirigfide por o Lirectar ierntitica (oo
administrativo) con base en Cochabamba,
Servicio Médicon: Contara con " Médicn dnle, npa aueiliar do
enlermeria, 2 auxiliares de seccrelaria,
Laboratorin de Diagnéstico: Centari con un Bioguesicn defe, nn béenicoe v
un auxjliar de laboratarin,

Laboratorins de Invesligacient Cada unn de elln= conlbars iniriatarnte con

mn Lereson oy nn anciliar amjrntraz e forme
! prrcnnal rozpansahile Medirne,
Hinqnimicns o ralnaeu),

pdministracian: A carnn de wn admpnizteadar de caryiga



Servicios de Apnyos Un auxilio de Minteria, wna  anciliar o da

pitrarilisaring v tna onracnada dee Vianinea, oty

wode Ve ttmg lropicale 4 farqn

Alencten Hedira, Yinilancia e Tneesljnae-

de un Madirn Jeln, un Hadicn  Hzistealn, wpa apdacansra acadiadag nna

auxiliar de enlermeria v dus auviliate~ e aneesting van,

Labarsloring A cargo dr un Pingiaice, nn{g)laenieal) y un(g)snorian@syde

laboralnrin,

Sprvicloe de Apnvod lh@ﬁhnlu(“hnna auvyliar de zotvicin: nenel = les,

LENTUS  teegun presupuestn snenod

YI11. REQUER]

=

Ediflcaciones: - fe la Facullad dn Medicina trioguis )

e 1a :wona frapical: aneradan 3 tae Hnspitales da Vills

funari e Ivirgarrama.

Movilidades: - Yna con zede en f.ochabambi.

- Una cnn sede en of leapico,

Mobiliario: A fapleakntar dw aruarde al craciniante FUDTERT cu

Equipamientor A inplemenlar tamhién to arueren %\ tjecimianin

progresivo, medisate oz praceries de. jnvaztinacian

oblener de orgaiismng  internaronales e,  nu=, 1bRE,
AGLCD, CEF, elr.),

Formacion de personal: El Lentro requerity  para e Itabaine
especializados da un pursenal idanen, con  eale
chjelo se conseauitin |prras de (mrmarjen en
Instituciones intarparvanalas nara [n=
proiesionales eplrerinn. fne de ~euprdn a

eslatutos viagentnes an la 'S5,

X, FINANCIAUIENIU;

Los calarins de persopnal  esbersn 2 caroo de la 1M3s,  tin sahatnyu, paras

coansenitic s frnenveismiant s fp Inx

agngurar su  dediracran  exclusivy 20

_orqanisnus concesotpe de "Rrante” dn inveelinatinn,

El financiasiento para las consleucciopes &=L21d . eargn de )3 156,
Hinjeleorio dr lipvician Sntial s Balnd Pablica, sananizmoe cnweenneez dn
Granls de invesligacian,

E1 funtionamiento drberd retar wconuradn pac ins fHitante de an selifgation

internacionales para praynectns espuriflinna,
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SERVICI0S PERSONALES ‘Aporte de la UNSS t Por Financiar :
' ' '
tler Ano  2do Ano  ler Ano  ller Ano  2do Ano Jer Ano

2555885808460 a0andsentindadusadidaniidisridinsnnsnirsiisiasrgsascrosrogygrasseasasazsse rrossces sprezpaszzsszs

4 Nedicos investigadores 110,400 113,600  120.800  } 9.200 ) 7.B0O 110,400 !

——— ——— [ F . [ ) mecccean Veccaann—. | mccecmnae Vemcmmmonan '

2 Bioquisicos 13,200 ) 9,200 110,400 1 2,400 ! 2,600 1 5,200
enlcvcvanconea | | | I, 1. wowe = ]
2 Biologos 110,400 110,400 110.400 9,200 ¢ 5,200 1 5,200 '
PR -l P | PR [ R, | I, ]
8 Tecnicos 6.240 112,480 125,900 1 3,120 7 b.240 112,480 '
—— [ [ [ [ [ | '
S Auxiliares de laboratorio 15,200 110,400 113,000 1 2,600 ) 5,200 16,500 '
3 Enferaeras 13.120 v 6,240 y 9.300 1 1,560 v 3,120 1 4,680 '
- | | I | [ I | | I 1
J Auxiliares de Enfermeria 12,400 ' 9,200 v 7.800 v 1.300 v 2,600 1 3.900 '
X LT (YYD 12.600 § 5.709 Y7800 IR ; 2,600 ; 3,700 g
- - mewl mem—————- | | P ovce imm—— l mmn=eono-- | ]
! Adeinistrador 15,200 1 9.200 1 5.200 1 2,600 12,600 : 2,600
o et R R R R
3 Choferes 17.800 1 7.800 : 1.800 1 3.600 ¢ 3.900 1 3.900 '
zzszssss gzzss=ss Sczge=zssrssszzecose lzzeszz :::::__------:=::::::::::::::::::::::::::::::::::::::::::::'
198,760 183,720 1118,520 129,380 141,860 199,260 H

.............. =ssss=s=ssasszszsszssosscooloszooszseslimscssscsss ooz sas s issssssses s toss s ses fnsoomanaa!
[ ' ' ' 1 bl Rt ]

2, Formacion de Personal H ' : ' : H

-fomemeeas R B femmmennees fomnmmenas !
i Becario por PHD -Europa : ' ' : ' '
| P, Y = = L | I | I, | ]
Pasajes R Voo - y 3000 1 - HEE
fommenoeene ! -feeees foeeeceeens f-emooneens R !
Beca S S S 118,000 | - I
Ll - v n..n-."I.n.-l---’-.....----,-...---..-%-.-..-n.--" ------ .---: ---------- :

2 Becarios PHD -Europa ' ! ! ! ! !

| | | | S | S mmcccmana ]
Pasajes H - ' - 1 - v L.000 ' - 1 J.oee .
| | P, | | U, | . | ]
] 1 1 1 ' ) [}
becas . . HER 112,000 12,000 12,000 !
-l ——ml ewe! e ceneroe- e cana | | P, 1]

[ ) ' ' ' ' e

5 Becarios MSG -Europa H ' ! ! ! !

e R — R R —

Pasajes HE N V- 11,500 H '

R dmoeenenas fomeenonen f-cnnenees fooeeoeens R !

Becas H - ' - H - 130,000 130,000 130,000 '

[ P, [ S -l e el amecmreneee | | '
=::------------------_--_---_---:==::==:: .......... lzzzzz=z==2 ::::------25 ......... :;::::::::::E::z::::::::

Subtotal Voot b s b= T3S00 142,000 352,500 !

..... 2=EEszsE=ssszssoosss=ssmssssss zlzz ::::-- ,-:::::::::::::::::::::::::::::::==:=:==:=:::::
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Financiar
[

Por

UNGES
[ I D

de

! Aporte

RESUNEN PRESUPUESTARID

1, Servicios Personales

83.720

58.740

2. Formation de Personal

4,000

4.000
lcearecreelcevvovnmelcancccena

4,000 |

3. Asesoria

y 52,000

4, Equipo Mayor

V13000

8.000

X.000

§. Material y Reactivos

&, Bibliografia

7. Funcionasiento

| e

5,000

85,000

25.000
| PR

8, Edificaciones

;45,009

t
]

3. Movilidades

Total General:

= 359.000 (29,681)

(3 anos)

UMSS

Total

(3 anos) =1°209.500 (70,321)

a financiar

Total

1°368.500

presupuesto (3 anosi

Total
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Organigrama:

Centro Universitario de Enfermedades

Tropicales

Direccion Cient.

CUET

Administracion

At. Med| |Lab. Lab. de Investigacion CUET
Enf. Gral.||Froto—-|Helmi~|Erto-|Inmu- Tropico
Trop. Diag.||zoolog|ntolog nwkw. nol.
Frep. Medios At.1Med. | |At.Med Unid.-vig.-Invest
Trop. Trop Ma— |Fieb. |Leish-
Inmunoafluor V.Tun. Ivirga. lar. |Amar. [mania.
Electrofor [ 1
Lab. Lab.
Esterilizac. Diag- Diag-
Inves Inves
Criobiolog. Villa Ivir-
Tunar gQarsz.
Rioterio

Almacen




Organigrama: Coordinacion entre e]1 Centro

Tropicales v la Unidad Sanitaria
de Cochabamba.

Unid. Staria|-——|Cmte. Reqg. de —— JUMSS N'ac. Med|-—-—|[Umneotrop
Cochabamba Inteqr. Doc—-Asist Cochabambha P jSta Crucz
H TFHA
DIEMED = La Fa:z
'
Epidemiologia CUET-Fac. Ped R
———————— Cochabamba '
]
| ;
| | -
Distritos CUET-Distrs.
Villa Tunari |-————=——- Villa Tunari
Ivirgarzama Ivirgarzama
: : :
' '
I | |

= Linea de Mando

------ = Coordinacion
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Annex G
TDR Protocol:

Protocolo para el Ensayo de Nuevas Estragias
de Control de Vectores de la Enfermedad de Chagas
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PROTOCOLC ESTANDAR PARA EL ENSAYO DF _NUEVAS ESTHATEGIAS DE CONTROL

DE VECTORES DE_LA ENFERMEDAD DE CHAGAS

ESPARCL SOLAMENTE

CONTENIDO

I} INTRODUCCION ........vvvivuennn e et it et et e e e 1
I1) EPIDEMIOLOGIA DE LA ENFEPMEDAD DZ C'HAGAS Y ESTRATEGIAS LE CORTRCGL .......... 2
II1) PROTOCOLO PARA EL ENSAYO DE NUEVAS ESTRATEGIAS DE CONTKOL .........00ovuv.... 3
A) ESTUDIO ENTOMOLOGICO DE TRANSMISION ... .ttt it ittt vnnnnnns e eene e 4

B) ESTUDIO DE ACEPTABILIDAD SOCIAL ... ittt ittt ettt neensnmeni 8

C) EVALUACION SCONOMICA .. .. i i e s e e ci 1
LISTA DE FORMULARIOS ... ittt it it et ettt it 19

1) INTRODUCCION

La sesisén inaugural se inicldé con la presentaclon del Dr. A.
Cowité Directivo para Enfermedad de Chagas del Programa Especlal de Investigaclones y
Engefianzas sobre Enfermedadec Troplcales PNUD/Banco Mundial/OMS.

Moncayo, Seccretario del

Se senald la importancia

de la reunidn para producir un protocolc para el ensayu de nuevas estrateglas de control
desarrolladas por investigadores de la Reglon para la eliminacion de tristomineos
domiciliarios y se resaltd que el trabajo que se proponia era un esfuerzo comin multipaises
de los Programas Nacionales de Control, lo que demuestra ia importancia que se otorga a la

enfermedad de Chagas en la Region.

This report containg the collactive views of san Intarnational group
of experts convened by the UNDP/WORLO BANK/ WHO SPECIAL
PROGRAMME FOR RESEARCH AND TRAINING IN TROPICAL
DISEASES (TOR). It doss not necasmrily reflact the views of
TOR/NIHO. In the interests of rapid communication it has been
tubmitted to only minimal aditorial revision. Moreover, 2ny 0e0
granhical designations used in the report do not imply the expres.
sion of any opinion whatsuever on the part of TOR or WHO
concerning the legal status of any country, territory, city Gf aree ot
of it suthorities concerning the delimitation of its frontiers of
noyndaries,

Ce rapport exprime les vues collectives d'un groupe tnternational
d'sxperts reum par le PROGRAMME SPECIAL PNUD/BANQUE
MONDIALE,OMS DE RECHERCHE ET DE FORMATION
CONCERNANT LES MALADIES TROPICALES ‘TDR). 1l ne
represente pas necessarrement les vues du TDR/OMS er. en vue
d'unz ditfusrar accélérée, 1i n'a pas 616 I'objet d’une mise en forme
particubierement soignee. En outre, les noms géographigues utiises
dang e précent rapaurt ninphguert. de 1a pirt du TOR ou de
VOMS, aucune prise de poution guant au statut juridigue de tel ou
tel vays fernitowe wvile ou zone, ou ge fes autonités, ni guant ac
trace ov ses tronnieres
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5. Paraguay

La orevalencia de infeccién por T. cruzi en la poblacién general es del 20% y la de
infestacién de viviendas por el Triatoma infestans es del 14%.

Rec_entemente se Inicié el conrrol serolégico en donantes de sangre de la ciudad de
nsuncioén.

6. Uruguay

El principal vector es el T. infestans. Sin embargo, se presenta con caracteristicas
de colonizacién diferente en el 41:a noreste, donde es intradomiciliario, y en el 4rea
sureste, donde es peridomiciliario.

En el drea endémica, donde viven alrededor de 94% (OO personas, se considera que
existen 36 000 individuos infectados. L.z serologia para T. cruzi es positiva en el
17 de los donantes de la capital, y en mas del 10X de¢ los dorantes del 4res de alta
endemicidad.

ESTRATEGIAS

Se relaté la experiencia existente con la utilizacién del note fumigeno, senaldndose
quz en experiencias piloto tres aplicaciones sucesivas mensuales del pote produjeron una
disminucién significativa en nimero de triatomineos intradomicilicorios. Ademds se describio
la utilidad del pote para las acciones de control quec s« llevan a :aho por medio de la APS.
Taazbién se presenté el efecto beneficioso del imsecticida malation disuelto en un sopurte de
ldtex cuando es aplicado en el domicilio y en el peridomicilio.

Se destacé la utilidad de esta "pintura”™ ya que ¢l insecticida s¢ libera en forma
lenta, se adhiere perfectamente a cualquier superficie, no e¢s lavado por la lluvia y se
aplica como si fuese 2l insecticida usado tradicionaimentc por el Programa de Control.

En relacién & las reacciones que la poblacion y los ejecutores del programa podrian
tener por 1a ejecucién de nuevas medidas de intervencion, sc considerc que las mismas
podriaa-ser tanto positivas como negativas poro dependientes de las condiciones sociales y
psicosocizcies de la poblacién. Se describieron las variables sociales, su interrelacion,
los {nstrumentos de recoleccién de datos y la metodoiogia de andlisis utilizables en un
protocclo destinado a determinar la aceptabilidad de nucvas escrategias de control.

Se consideraron los aspectos economicos del cnsayv de estrategias de control haciéndose
especial énfasis en la metodologia para llevar a cabo los anilisis de costo-beneficio, y
¢ ‘ro-eficlencia, y las ceracteristicas que tendri{a que tener un protozolo destinado a
determinar esos pardmetros en relacién a las nuevas estrateglas.

Después de las presentaciones y teniendo en cuenta la exveriencia previa, se concluyo

que ya era oportuno llevar a cabo un estudio sobre lus dus estrategias de control vectorial
desarrolladas en la Regidén de r:uerdo con el siguiente protocolo.

I111) PROTOCOLO PARA EL ENSAYO UE NUEVAS ESTRATEGIAS DE CONTROL

OBJETIVOS
Objetivo general:
Ensayar {utervenciones de control de la enfermedad de¢ Chapas con nuevas herramientac

desarrolladas con apoyo del TDR, como una contribucion al desarrollo de Programas dc
Control.
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1) DIF.( ) 0,10 606 control
303 cada grupo experimental
N = 1515
2 DIF.¢( ) 0,15 300 control
150 cada grupo experimental
N = 750
3) DIF.( ) 0,20 184 control
92 cada grupo cxperimental
N~ 460

La selecclén aleatoria de las localidades donde se realizard el estudio se
hard dentro del total de localidades infestadas, comprendidas en los municipios ce
las dos 4reas de estudlo.

Las viviendas serén a su vez seleccionadas aleatoriamente para cada una de
las intervenciones, que pueden ser estratificadas por agrupamientos naturales v
para las actividades de seguimiento entomolégico (50% de las viviendas método
hora/hombre y 50% con sensor MARIA).

TAMARO DE LA MUESTRA

Tres grupos de viviendas (unidad estadistica) serdn conformados en
localidades seleccionadas al azar mediante nimeros aleatorius hasta completar 1350
viviendas para cada grupo de c¢studio experimental y 300 para ¢l grupo control.

Numero de

viwiendas
Grupo experimental : 52
Grupo experimental 2 15C
Grupo experimental 3 150
Grupo contrnl 300 (Administrativamente se considera
como dos grupos de 150 casos)
TOTAL 750

La experiencia indica que la proporcion d¢ casas que en cada pats se puedsl,
considerar como de construccion abierta es aprcximadamente del 4U% en Argentina.
Chile y Hondura-, del 65X en Rolivia, del 1U0Y en Paraguayv y del 40% en Urupuay

I1) Metodologia
1. Se realizari cl mapeamiento y ur censo du las localidades seleccionadas.
2. La informazién basal que se recolectara sera la siguiente:

a) 1ndices de infestacion por triatomineos ¢n ¢l 100% de las wviviendas
(media hora/hombre/cuarto de cada localidad dentro del estudiou}.

. Vivienda positiva: serda squells en que se encuentren
tiiatomineos adultos y/o ninfas a traves de
la busquuda por redia hora/homore/habitacion
0 se ehcuentrern rasStros,

- Viviends negativa: aquella en due no se encuentren adultos,
ninfas o rastros.

b) Indices de prevalencia serolégica seran determinados en el 100% de
los hebitantes de las viviendas del estudio, mediante deteccidn de
anticuerpos enti-T. cruzi en muestras de cangre tomadas y
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3. Durante lus visitas para la cvaluacion entowoiogica se registrari
cualquier cambio ocurridn en la vivienda por iniciativa de sus habitances
(ampliaciones, cambio de techv, etc.), asf vomo cn ) peridoaicilio.

4. Las viviendas en que se detecte lulustacion después de la aplicacidn de
las intervenciones serdn tratadas con ruciamiento tradicional intra y
peridoniciliario y quedardn eliminadas del euntudio.

Procesamiento y andlisis de datos

Debido a la gran cantidad de informacion que serd generada 2n el ensavo, se
debera:

1. Todas las informaciones contenidis c¢n los distintos formularios teran
codificadas para ser procesadas por cemputadors. Esto implica el desarrcllo
de manuales de codificacion para ser utilizadous en las diferentes drecas.

2. Serdn implementados bancos de datos de¢ las diversas areas, utilizindose
programas comarciales unicos.

3. Serd implementado un banco de datocs general bajo supervisién del TDR.
La transferencic de .nformaciones serd a través de disquetes.

4, Los diferentes proyectos serdn analizados localmente; para esu sera
necesario desarrollar competencia local.

5. De manera general, el métcdo de analisis que se adoptara sera el de
comparar "Curvas de Sobrevida® obtenidas con los difereites métodos v en
diferentes dreas. ' '

'CRONOGRAMA PROFUESTO

ACTiVIDADES

/90 - Recepcion del Protocoio en el TDR/Ginebra
~ Procesamiento formularios
~ Fase preparativa de plancacion

= Ajuste del Presupuesto Nacional de lus Programas

90 - Estudlo de¢ hase
- Encuesta seroldgica, mapa:z y censo del drea
- Relevamiento de {ndices entumoldéglcos

- Asignacién de las viviendas a los grupos experimentales
y controles

- Capacitacion y visita de consultores

- Prueba de formularios

EMBRE/90 ~ Inicio de las intervenciones
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Sobre la aceptahilidad:
1.  Acecptabilidad del producto: olor, colur, molestia cuusada en la

cotidianidad, irritacidén, disposicién a usarlu por su cuenta propie,
beneficios percibidos.

2.  Aceptabilidad del procedimiento: molestias causadas por su aplicacisr,
dificultades para el traslado, aplicacidén, por parte de los aplicadores,

temor de pérdida de trabajo/importancia por parte de los arpiicadores.

Sobre condiciones sociales:

3. Ocupacién - ingreso

4. Propledad de la tierra donde se trabaja

5. Propledad mercadeabilidad de la vivienda

6. Conocimientos ¢ importancia asignada a lis enfermedad

7. Arraigo

8. Educacidén

9. Sexo y edad

10, Composicidén familiar

11. Conocimiento sobre la construccién/mejoramiento vivienda
Sobre la vivienda:

12. Condicicnes propicias de la vivienda. paredes, teche, pilso,
peridomicilio.

Metodologia: actividades y tecnicas
1) Sensibilizacién

Se considera que la primera etapa de presentacion del experimento a la
poblacién, aci como los mensajes que los operadores deban transmitir cuando
se realizan las actividades de aplicacion, deber ser controladas y
estandarjzadas, Es decir debe existir un procedimiento ccmun de aplicaclon y
de mensaje que dehe establecerse y transuitirse &« los operadores durante su
entrenamiento, cun normas claras que no deben dar wis 1 distintas
informaciones de las consideradas en lo presentacion del programa vy
distribuidas por los investigadores. .

2) Recoleccién de informacién

Se considera que existirdn tres tipos de actividades de recoleccion de
informacién:

a) las encuestas: queicendrén dos versiones, una sera aplicadus a la
poblacién, al jefe de familla o su esposa, o preferiblemente a
ambos., Otra, que serd aplicada a los operadcres de terreno
encargados de aplicar las herrasientus. Las dos encuestas serdn
aplicadas transcurridos tres meses de naberse Iniciado los
tratamientos y siguiendo «¢l mismo orden temporal de su aplicacion,
a fin de garantizar sicilaridad en la distancia temporal cntre =u
aplicacion y la encuesta.
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EVALUACION ECONOMICA

M7 TODOLOGIA PROFUESTA

La metodologia propuesta se basa en el andlisis COSTJ-EFECTIVIDAD que

consiste en conocer cudnto cuesta obtener cada unidad del objetivo buscado, para
cada una de las herramientas.

Se deben seguir los siguientes pasos:
Cuantificacidén de los costos de cada herramicnta
Cuantificacién de la efectividad de cada herramienta

Obtencién del cociente COSTO-EFLCTIVIDAD para cada herramienta.

CUANTIFICACION DE LOS COSTOS

Se segulrdn los siguientes pasos:

Se registrardn los costos trimestrales de cada uita de las herramientas de
acuerdo a las planillass de los cuadros 1, 2, 3, 4 y Y.

Se actualizan los costos para ¢l momento en que comenzaron lac
intervenciones. Dicha actu.lizacion sera trimestral de scuerdo a ia {ormula

expresada en los cuadros 6 y 1.

Los costos actualizados deberan presentarse en forma discriminada de acuerdo
a los cuadros 7 (costos absolutos) y 8 (estructurc relativa).

Para la cuantificacion de los costus ueberdn observarse, absolutamente, los

siguientes pardmetros:

La moneda utilizada para los cdlculos sera cl dolar americano.

I1 tasa de descuento utilizada debera reticjar ¢) coste social del capital
para cada pals. Podré ser distints entre palses pero debera ser la idéntica
para todas las herramiertas aplicadas dentro de un mismo pais.

Para los costos de capital se utilizavdn lus pastos trimestrales de
depreciacion calculados de acuerdo al co.to de reposicién al comienzo de la
aplicacién,

Si existieran trabajadores voluntarics, ¢ lc. asignara un costo ‘igual a otro
trabajador remunerado que realice la misma tarea.

Para todos los recursos utilizados (recurrentes y dc capital), se debera
constatar su dedicacion a la aplicacién de las herramientas y asigndrseles
una ponderacién consecuente.

S6lo se deberd imputar a la aplicacion de cads hervamienta los costos on los
cuales se incurra para tratar las viviendas mientrars las mismas no se
reinfesten.

El costo de aquellas viviendas que se reiifesten y we les deba aplicar, por
razones éticas,.el rociado tradicionsl, no seri imputado a ninguna de las
herramientas, aun cuando se trate dc¢ las viviendus del prupo de contrel.
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CUADRO N° 1
COSTO TRIMESTRAL DE PERSONAL POR HERRAMIENTA Hy
(a) (b) (%) (c) (US$) (d) (¢) (f)
Cargos Asignacion Remuneracion Prorrateo Prorrateo Total =
de tiempo trimestral trimestral trimestral fa x b (c + d + e)
de otros de cargas
ingresos legales

CUADRO NY &

COSTO TRIMESTRAL DE MATERIALES Y SUMINISTRUS

Descripciodn Unidades Costo urnitario “Total
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CUADRO R° 5
COSTO DE CAPITAL DE HERRAMIENTA Hy
I
(a) (c) (d) | (f)
Categoria Costo de Vida vastus fuigracion Total
reposicion util trimesirates | (d X €)
de ’ provecto
depreciacion |
Veh{culos |
Equipos |
Edificios
Otros activos l

CUADRO K°® 6

RESUMEN DE COSTOS DEL TRIMESTRE "K" PARA LA HERRAMIENTA H

Costos recurrentes

Monto trimrstral = a

Factor de
actualizacidn
b = 1/(1 + d)¥

Mounto trimestral
actualizado
c=axb

- Personal

- Materiales y
suministres

- Viajes y
.Uansportes

- Otros costos

Costos de capital

Gastos trimestrales
de depreciacicn por
asignacidén al
proyecto:

- vehiculos

- equipos

- edificios

- otros actiwvs

No se actualizan
pues sc¢ calcujan
en base al costo
de reposicinn ul
comienzo de la
aplicacion

TOTAL
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CUADRO N° ¢
MEDICION DE LA EFECTIVIDAD
(a) (b) (c) | (d) (e)
N° de casas N° de casas Factor de N°® corregido N° corregido
Trimestre que conforman reinfestadas correccién de¢ casas de rasas
la muestra reinlestadas sobrevivientes
del grupo ' b x ¢ a - d

1 1

2 ___ 33/36

3 1 30738

4 27/36

5 24/36

6 21736

7 o 18/36 .

8 15/36

9 12/36

10 9/36

11 & /3¢

12 3/36
TOTAL

cuabRo X° 10
COEFICIENTE COSTO-EFECTIVIDAD PCR HERRAMIENTAS
L~ Herramienta
Costo-efectividad ~ Hy Hy Hy H,
Costo triunual
actualizado
A

N° cerregido de
casas sobrevivientes
B

Coeficiente de
costo-efectividad
C=A/B




L
2)
3)
4)
5)
6)
i
8)
9)

LISTA DE FORMULARIOS

Tipificacién de domicilio y peridomicilio

Examen de triatomineos (especie; estadio: infeccién)
Evaluacién entomolégica hora/hombre

Planilla de evaluacién del sensor

Ficha familiar

Tarjeta de identificacién de la vivienda

Ficha de aplicacién de intervenciones

Resultados de seiologia

Formulario de aceptabilidad social.

TDR/CHA/URU/89,3
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Formulario i, . %

Se encontraror triatominecs S1 NO

ST alslados colonias

Tiempo de vivir en la vivienda

PERIDOMICILIO
Zarcafio: medido desde viviends hasta construccién mds lejana (radio)
Accldentes: palmeras nldos y/o madrigueras
cerce de pledras pedregales
Animales; domésticos sinantropicos
K° de estructuras: gallinero corral
conejera ctros (especificar)
techados o techados
material

Material pared:

Material pise:

Encuestados:

Fecha:




FORMULARIO 3

EVALUACION FENTOMCLOGICA HORA-HOMBRE

INTERMEDIO CASA RANCHO (techo o

TIPO_VIVIENDA
(RY PRANCHO
(1)
paredes de rancho)
(M) BUENA ZONSTRUCCION

1 ¢ INFESTANS (MARCAR EN ROJO)

Jefe prupo ... ... .. . it Provincla ........... Dpto. ........... ... Fecha ultimo tratamiento .................
Integrantes ...........cccceencoaconas Municipio .... ... ... i Insecticida utilizado ............. ... ...
.................................... Hora salida . ....... Hora regreso ..... .. Dosis ... .. . e i e
Localidad .......... ... i, Fecha ... ... ... it it Técnica utilizada ............ ........
N® DOMICILIO (D) PERIDOMICILIO (PD) SUFERFICIE
. — A?R?X.
C APLLLIDO DORMITORIO COCINA* GALLINERO CORRAL M TIPO
A T —t—— T \28
S NCMBRE I‘EF.l SILV.“| N INF. SILV. N INF. SILV. N INF. SILV. N VIENDA
A : D PD
N A N | A} Z N A N | A P4 N | A N} A} X N|A|N|A ]2
NEN . N
_ | _ y
!
f | r-
P V. [ PRI pUU — ;_ |
| |
— _.II— 4 i - ———
i TOTALES i
Lo d I L _ B S |
REFERENCIAS (N) NINFA (A) ADULTa (T) TOTAL TRIATOMINFOS * Cuando estd fuera de la vivienda

considerarla dentro de peridomicilio

2 SILVESTRES (MARCAR EN AZUL)

gz vutrdeq

587NN/ YHD/dal

¢
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Instrucciones para el uso del sensor "MARIA"
Cantidad; 2 sensores por dormitorio independientemente del numero de camas.
Ubicacién Aproximadamente a 1,80 m del suelo, en la cabecera o pared adyacente d¢ las
camas ()l semana después del tratamiento insecticida).
Revision: Retirarlo con cuidado y desarmarlo sobre una mesa, para evitar que so caigan

los elementos sin ser vistos.

S1 hubiera ractros, marcarlos con birome pard no repetir lu lectura en las
proximas evaluaciones. Indlcar en la planilia e! numero y tipo de c¢lementos
encontrados en todos los sensores prescntes en 1as casas.
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FORMUIARIO 6

TARJETA DE IDENTIFICACION DE LA VIVIENDA

Departamento

Sec. Judicial N® ___

[SAY

Segmmento N

Zona NY

. 0
Casa N° __

Fecha Hora Tarea Falla Norbre y NY del Responsable




HEMAGLUTINACION INDIRECTA:

RESULTADOS DE SEROLOGIA

FORMULARIO 8

Fecha
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12

INMUNOFLUORESCENCIA INDIRECTA:

Sueros 1

-t
=
>

O O

O O

O O

O O

O O

O O

Sueros

AWK W

~ Diluciones 1:20

~ Diluciones 1:40



1)

I1 - PFrepuntas para los rocladores
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Formulario 9, p. 2

Diria 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 ........ «e... complicado
............. sencillo
............. normal

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

Grupo pote adentro + convencional afuera ...........

........

complicado
sencillo
normal

complicado
sencilio
normal

R —————————
D ————
————————————

Considera usted que las maniobras realizadas para la aplicacién del producto, segun el

grupo en el que ha trabajado, fueron:

Grupo pintura .......... .. complicado
e sencillio
............. normal

Grupo convencional ........ complicado
- vevvv... sencillo
........ normal

...........

........

........

conplicado
sencillo
normal

complicado
sencillo
normal

'y
Wy
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ANEXO

REUNION PARA DESARROLLO DE UM PROTOCOLO ESTAKDAR PARA EL ENSAYO
DE NUEVAS ESTRATEGIAS DE CONTROL DE VECTORES DE LA ENFERMEDAD DE CHAGAS

Montevideo, Uruguay, 23-26 de octubvre de 1989

ANTUNES, Dr. C. M,

ARAN, Sr. D.

BRICENO-LEON, Dr. R.

CICHERO, Dr. J.

LEGUIZAMON, Dr. J.

OLIVEIRA-FILHO, Dr. A. M.

PAULCUE, Dr. I.

PONCE, Dr. C.

SALVATELLA, Dr. R.

VALDES, Sr. J. M.

VALENCIA, Dr. A.

ZERBA, Dr. E.

Secretariado
BOS, Dr. R.
DESJEUX, Dr. P,

CUSMAO, Dr. R.

LISTA DE PARTICIPANTES

Department of Parasitology ICB, Federal University of Minas
Gerals, Caixa Postal 2486, 31270 Belo Horironte. MG, Brasil,
Tel.: 441.6909

Direccion de Recursos Econdmico-Financieros, Ministerio de Salud
Piablica, 18 de Julio, Montevideo, Urug:ay '

Laboraturio de Investigaciones Sociaies, Apartado 47795,
Caracas 1040-A, Venezuela. Fax 58.2.662.6970

Serviclo Nacional de Chagas, 9 de Julio 236, Cérdoba 5000,
Argentina. Tel.: 0054.51.23540

Ministerio de Salud Publica y Bicnestar Social, Avenida Erasil y
Pettirossi, Asuncién, Farapuay. Tel.. 204.803

Universidade Federal cdo kio de Juneliro, Nucleo de Pesquisas de
Produtoc Naturais, Blocc H - CC2 Ilha do Funddo, Rio de
Janeiro 21941, RJ, Brasii. Tel -+ 270.2683, Telex:

212.2924 UFRJ

instiwuto Naclonal de Dlagnostizo ¢ Juvestiguclou de la
Enfermedad de Chagas "Dr. Mario ratala Chaben”, Avenida Pasco
Colén, 568, 7 piso, 10€3 Buenus Aire:, Argentina.

Tel.: 34.02.16, Fax: 541.331.4016

Ministry of Health, Laboratoric Central, Centro de Salud "Alenso
Suazo" 3 pise, Tegucipalpa D €., Honduras. Tei.: 504.3211.35,
Télex: 138, Cable: DIGRALSA

Programa de Lucha contra Enfermedad de Chagas, Ministerio de
Salud, Canelones 1544, Montevideo, Uruguay

Ministerio de Salud, Departamento de Programas sobre el Ambiente,
Mac-Iver 541, Casills 3979, Santiapo, Chile. Tel: 38.18.43,
Cabiz: 2400136 Minsal

Ministerio de Salud Publica, La Paz, Bolivia
Instituto de Investigacliones Cientificas y Técnicas, Zufriavegul

y Varela 4380, Villa Martelli, Buenos Aires 1603, Argentina.
Tel.: 761.0131, ext. 224, Fax: 54.1.34.5437

Biologia y Control de Vectores, OHNS, CGinebra, Suiza
Erfermedades Parasitarias, OM5, Ginebra, Sulza

Enfermedades Transmisibles, OPS, Maracay, Venezuela



