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1. Introduction 

The purpose of this trip was to attend a Chagas Control Project 
meeting in Tarija to review work in that area, and to work with the CCH 
Chagas team in Cochabamba on insecticide studies. Although these 
objectives were accomplished, considerable time was also spent on: a) 
coordinating the team of Drs. Peters, Yates and Salazar, who 
investigated the reported outbreak of Bolivian hemorrhagic fever in 
Beni, and b) investigating the first reported Bolivian outbreak of dengue 
hemorrhagic fever (DHF) in Santa Cruz. . 

I prepared a description of the project's insecticide needs for 1993 and 
a justification under the 1991 environmental assessment for purchases of 
the quantities needed. I also worked with the VBC-contracted team sent 
by the Cooperative Housing Foundation (CHF) to explore the possibility 
of developing rotating funds to establish community credit for housing 
improvements under the CCH Project. 

Separate reports will be available on the Bolivian hemorrhagic fever 
survey by Peters, Yates and Salazar (VEC Activity No. 81419) and Cost 
Recovery Mechanisms by the CHF team of Coughlin and Calkins (VBC 
Activity No. 82235). A brief review of the DHF outbreak in Santa Cruz 
is included in this document. 
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2. Financial Report on CCH-VBC PIO/T 

In early 1993, prior to the current round of consultants, the balance in 
this PIO/T account was approximately $62,000. The TA TDYs recently 
completed or in progress include: 

1. CHF (Cost Recovery; Mechanisms - 2 persons/2 weeks); 
2. Dr. S. Gonzales (KAP Studies - 2 weeks); 
3. Dr. D: Schwartz (Congenital Transmission Study - 2 weeks), 

and; 
4. Dr. A. Arata - (program planning and entomology - 2 weeks 

plus). 

When the final bills for these are accounted, it is estimated that the 
PIO/T account will have a balance of approximately $15,000. The 
expiration date of this PIO/T is June 30, 1993. 

Unless there are other recommendations from the CCH Project, I 
suggest that the remaining funds be used to support a two week TDY by 
Dr. Herman Bermudez (CCH Medical Entomologist) to visit Brazil in 
May - June 1993, to examine the insecticide application techniques and 
monitoring conducted by Dr. Oliverjo Filho and Dr. J. C. P. Dias in 
Belo Horizante, M. G. Brazil: and that Dr. Oliverjo return with Dr. 
Bermudez to Bolivia to review the work of CCH and make appropriate 
recommendations based on his vast experience in Brazil. 

The CCH Project had earlier requested a consultancy by Dr. J.C.P. 
Diasto Bolivia, but Dr. Dias has informed VBC that he would not be 
available until July 1993, after the expiration of this PIOtT. 

The consultant team of Drs. Peters, Yates and Salazar to examine the 
Bolivian Hemorrhagic Fever outbreak was not funded under this PIO/T. 
The VBC Project was able to fund Dr. Yates and Mr. Salazar through 
central funds: Dr. Peters (CDC employee) was funded through a PASA 
between R&DIHIA.I.D.IW and CDC/Atlanta at no cost to the USAID 
mission in La Paz. 



3. Meeting in Tarija (March 8-10) 

The meeting reviewed the work by the Habitat team in Tarija and 
summaries of activities in other areas were presented. ~-

3.1 The Habitat work includes: 

a. Research 

community beliefs 
local materials 
appropriate technology 
causes of house deterioration 
problems with other methods of assistance (e.g. use of food 
subsidies, forms of credit) 

b. Education 

school children 
communities, focusing on the women and young 
training community workers 

A list of material being produced by Habitat and the criteria for 
selection of communities is shown in Tables 1 and 2". 

3.2 Dr. Balderrama and Dr. Bermudez reviewed the 
1993 work in the Cochabamba area 

These include: 
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a. Congenital study involving 1000 mothers to start in March: separate 
reports covers this activity. Dr. Ann Moore, CDC, has been in 
Coehabamba this past month preparing final details of this activity 
with Dr. Torrieo. VBC consultant Dr. David Schwartz; a 
pathologist, is due to arrive in Coehabamba (c. March 20) for a 
two week consultancy on this activity. 

"' 



b. Sylvatic study of T. infestans was outlined briefly. Further details 
are provided on page 9 of this report. 
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c. Insecticide results were discussed. Control of reinfestation is not as 
good as anticipated. In the initial trials 10% of improved and 
sprayed houses became reinfested in 6 months, as opposed to 23 % 
of un-improved but sprayed houses. Original infestation in trial area 
was 38 %. A discussion was held on whether this was 
'"reinfestation" from outside sources or simply. residual vector 
populations. If the latter, further studies are needed on selecting 
proper insecticides, adjusting doses, and improving application. 
Further details are provided on page 7 of this report. 

d. New Communities. The process of initiating housing improvements 
in new communities in the Cochabarriba area was outlined as 
follows: 

1. Meeting with leaders of community 
2. Selection of promoters 
3. Mapping 
4. EpilEnto baseline (with report to community leaders) 
5. Improvement of houses (over approximately 2 month period) 

plastering 
roofing 
corrals 
bedrooms 
finally, windows and doors are provided by CCH. 

Throughout all of these steps there are community meetings with the 
promoters. These go through phases of demonstration and appropriate 
use of the house (hygiene and avoiding reinfestation with vectors). The 
final step is: 

6. Spraying with insecticide. 
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3.3 Cost Recovery Mechanisms 

The ongoing CHF TDY to define potential for Cost Recovery 
Mechanisms for the CCH-Chagas project was reported bX Mr. 
Jason Coughlin. The full CHF report is the subject of a ; 
separate document which was left in draft with the CCH Project 
during the debriefing of the CCH team on March 13, in La 
Paz. 

3.4 Additional topics which were discussed include: 

Serological evaluation of communities improved in earlier 
activities will begin in April (1993): only children < 10 years 
of age will be examined. 

Further serological sampling should be kept low and only when 
specific information is required. 

Dr. Balderrama described one locality in Cocbabamba (pojo) 
where malaria is common, and the impact of the work being 
done for Chagas control (housing improvement and spraying) 
on malaria reduction will be measured. 

Twenty-five percent (25%) emigration (or movements) from 
study areas was noted. This is largely for economic reasons and 
may be seasonal. A small study will be initiated to determine 
whether movement is greatest from poorly 
constructed/maintained houses or from those of better quality. 

In relation to "residual" vector populations after spraying, 
further studies will be conducted to determine more precisely 
where in the housing compound the vectors are found and what 
stages (nymphs) are collected. 

Dr. Arata described the procedures required for purchasing 
insecticides not manufactured in the United States. 
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A discussion was held on the feasibility of setting up serological 
and entomological laboratories in Tarija in conjunction with the 
Unidad Sanitaria and the local University. It was agreed that a 
serological laboratory was possible (training of technicians 
would be carried out in Cochabamba): for several reasons the 
entomological laboratory was not approved. 

Lic. Andres Yale, who has 'replaced Lic. Jaime Burgoa as 
CCH-Chagas coordinator, gave a financial review of the 
project's resources at this time. 
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4. Insecticide Selection and Testing 

Initial laboratory and field trials with pyrethroid insecticides have not 
provided quick knock-down and mortality nor long residual effect:as 
measured by WHO cone bioassays. The laboratory has obtained fresh 
stocks of technical grade ingredients of approved insecticides from 
manufacturers and received the gift of a micro-applicator for topical 
tests. 

a. EA requirements - the most suitable for the EPA approved 
pyrethroids has been ICON® (lambda-cyhalothrin): a justification 
for purchase of this UK manufactured product has been prepared 
for purchase of 150 kg of 10% WP formulation. Both local costs 
and estimates provided by U.S. and U.K. vendors have been 
obtained. This documentation has been turned over to Ned Olney 
(CCH) and Clem Boucher (USAID) for ordering supplies in time 
for the scheduled spraying period in May 1993. (Annex 1) 

In view of the use ofK~Otrina® (deltamethrin) by WHO/PAHO 
approved Chagas control programs in Brazil, Argentina, Chile, 
Uruguay and Paraguay, a justification was prepared for use of this 
compound in laboratory and field trials (5 houses). USAID will not 
purchase any of this material: a small quantity has been given to the 
project for testing by the manufacturer. 

b. Laboratory and field trials (Cochabamba) 

To more precisely measure the effect of pyrethroid insecticides, 
topical application tests will be carried out with technical grade 
material according to the protocol prepared by Dr. Bermudez 
(Annex 2). 

Approximately 500 newly improved houses will be sprayed 
with lambda-cyhalothrin. Efforts will be made to carefully 
control spraying coverage of houses and especially the corrals 
and animal houses and other exterior buildings. 
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Evaluations will carefully note location and stage of all vectors 
captured. Quantity and dosage of insecticides applied will be 
accurately monitored. 

A small cone bioassay trial will be conducted in 2:4 abandoned 
houses by applying sprayed walls with different concentrations 
of lambda-cyhalothrin (0.04; 0.08; 0.16%). 

A small field trial (with the fresh insecticides received). will be 
carried out with three compounds in five (5) houses each. 
These will be RODY, ICON, Deltamethrin and a control (total 
20 houses). 

One explanation for the relatively poor results obtained in 
earlier residual trials may be the quality of the local water used 
for preparing the mixture for application. Alkaline or saline 
water, as exists in some rural areas, may have a -deleterious 
effect on the insecticide. If time permits, a trial will be 
designed to test lambda-cyhalothrin with water of known quality 
used in the preparation of desired dilutions. 
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5. Sylvatic Cycle of T. infestans 

This project is proceeding well. Dr. Bermudez has developed a 
protocol for the second phase of the study. (Annex 3) This is based on: 
a. capturing vector triatomines in eight (8) chicken-baited adobe . 
" gallineros" placed at various distances from human habitations that have 
been sprayed with lambda-cyhalothrin, to detect movement of "wild" 
triatomines toward the human habitations. b. vectors 'captured will be 
used for genetic and population dynamic studies, as well as sources of 
wild and domestic blood meals. 

The study of T. cruzi in wild mammals can be expedited by 
collaboration with Dr. Terry Yates, (U. New Mexico) - see section on 
BHF - page 10 - who will be conducting wild mammal studies dunng the 
summer of 1993 in the Cochabamba area, by means of a transect from 
the valley, over the sierra into the chapare. 
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6. Bolivian Hemorrhagic Fever (Machupo Virus) Outbreak in Beni 

A team organized by the VEC Project arrived in Bolivia on March 10 
and 11, 1993. It was composed of Dr. C. J. Peters, Chief of CDC's 
Special Pathogens Branch, Atlanta; Dr. Terry Yates, Professor at the 
University of New Mexico who has studied Bolivian rodents for eight 
years; and, Lic. Jorge Salazar Bravo, Curator of Mammals at the Museo 
Nacional de Bolivia, and currently a doctoral student of Dr. Yates at the 
University of New Mexico. 

A separate report on the details of their survey is available (VBC 
Activity No. 81419). At the time of this writing a draft is available at the 
CCH Project and has been presented to the Ministry of Health in La Paz. 

The teams's findings include: 

The case that was diagnosed in the city of Trinidad (February 
1993) was confirmed" by virus isolation in CDC Atlanta. 

No other cases have been diagnosed. 

The team visited all locations suspect as possible sites of 
transmission. Rodents, Calomys callosus, were trapped and 
tissue samples returned to CDC to attempt virus isolation. 

Rodent populations were not excessively high in the region 
during the time of this visit. 

Although no specific treatment for BHF is available, the team 
recommended consideration of using the recently developed 
Argentinean Hemorrhagic Fever (AHF) vaccine in populations 
at risk, and identification of sources of immune plasma from 
recovered cases. 
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Surveillance for increases in the local rodent population should 
be established as well as hygienic measures to keep rodents 
from housing and food stores. 

Dr. Peters' laboratory at CDC offers to train Beni technicians 
in the BHF ELISA technique to improve local diagnostic!' 
capability . 
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7. Dengue Hemorrhagic Fever Outbreak in Santa Cruz 

Five confinned cases of DHF have occurred since mid-February 
1993: these are the first cases known from Bolivia. They occurred in 
Santa Cruz, which was ,the site of a dengue outbreak (approximately 
140,000 cases in an estimated population of 600,000) in 1987-88, from 
November through March. 

A brief report, based on two days of observation and discussions with 
local malaria/dengue control staff is attached (Annex 4). 

The surveillance system in Santa Cruz is not functioning welL Cases 
of classic dengue are not being reported, and the magnitude of the 
outbreak cannot be estimated. 

Blood samples have reportedly been sent to CDC for serotyping. 



8. Recommendations (CCH-Chagas) 

1, The Project should catalogue and coordinate production of all 
documents and training materials. A large amount of material is 
still being produced with evident duplication. ,. 

13 

2. Time-lines for all scheduled 1993 activities should be produced, 
along with estimates of personnel involvement in each. Each 
activity should have a planned termination date for work in the field 
and a date on which the final report is due: interim reporting 
(monitoring) should also be scheduled so that project managers can 
review progress and adjust financial resources, as required. 

3. USAID/La paz should order 150 kg of 10% WP lambda 
cyhalothrin insecticide for use in intradomiciliary and corral 
spraying as soon as possible. Supplies are required to initiate 
spraying in May 1993. 

4. Dr. Bermudez should contact Dr. Terry Yates, University of New 
Mexico, Albuquerque, New Mexico, to arrange collaborative 
studies on wild mammals in Cochabamba during the summer of 
1993. 

5. If CCH-Chagas approves, the VBC Project will make arrangements 
for Dr. Bermudez to visit control operations and insecticide testing 
laboratories in Brazil in Mayor June 1993. 

6. The review meeting of the Chagas disease control participants in 
Tarija was useful, and such meetings should continue. It would be 
better if the meeting was not used to discuss small details of finance 
that can be negotiated more effectively in the office. A stronger 
agenda, prepared by the CCH office in La Paz, focusing on 
technical and coordination issues is recommended. 

7. Despite the large number of manuals and T A reports produced by 
the CCH-Chagas project, there is no overall document that presents 
the objectives and accomplishments of the project over the past two 
years. This should be prepared, not to demonstrate what has been 
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done by Habitat, Cardenal Maurer, or in Cochabamba, but to 
demonstrate the capabilities that have been developed in planning, 
executing and monitoring a control program. An outline for this 
proposed document, and the purpose for which it should be used is 
provided in Annex 5. 

This document should be technical, yet promotional, to reflect how 
money could wisely be invested in Chagas control in Bolivia. A 
shorter, promotional brochure or booklet (c. 10 pages) for broad 
distribution and to attract potential investors should also be prepared. 
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Itinerary 

1. Arrived in La paz March 7, 1993. 

2. Departed for Tarija March 8, 1993: 

CCH-Chagas Technical Review Meeting March 8-10 

3. Departed for La Paz, March 10: 

review of EA insecticide requirements; 
assisted BHF team with briefings and other arrangements; and 
debriefing with CHF team. 

4. Departed for Santa Cruz March 14: 

reviewed DHF outbreak. 

5. Departed for Cochabamba March 17: 

reviewed sylvatic study; and 
discussed insecticide trials. 

6. Departed for La paz March 19: 

was in contract with BHF team which was unable to return to 
La paz; received their report by fax; 
prepared trip report; and 
debriefed on DHF and BHF outbreaks 

7. Departed for Washington, Tuesday, March 23. 



CCH 

Dr. Alvanro Munoz 
Dr. Joel Kuritsky 
Lic. Andres Yale 
Mr. Ned Olney 
Dra. Ann Moore 
Mr. Mike Flynn 
Dr. Fanor Balderrama 
Dr. Faustino Torrico 
Dr. Hernan Bermudez 

USAID 

Mr. Paul Hartenberger 
Ms. Sigrid Anderson 
Mr. Charles Llewellyn 
Mr. Clem Boucher 
Ms. Eileen Stout 

MOH 

Dr. Virgileo Prieto 
Dr. Fernando Gill 

Persons Contacted 

Mr. Victor Lima Castro 
Mr. Justo Suares Castedo 
Dr. Jose Cespedes 
Dr. Jack Antelo 

HABITAT 

Dra. Irene Vance 
Mr. Jose Beltran 
Dr. Roberto Marques 

16 



Appendices 



Annex 1 17 

Details on insecticides programming for use in 1993 by CCH-Chagas 
Project. 

A. Lambda-cynalothrin: Available under various trade names, e.g. 
LCON, AGRIPAC, COMMODORE, etc. The formulation to be 
used in this project is EPA registered 10% WP. Laboratory and 
field trials, i.e. 1000 houses are planned with quantities consistent 
with estimates made in 1991 Environmental Assessment (EA). 

This is still a pilot project with much to be learned on housing 
improvements, materials used in construction, application and 
efficacy of insecticides. Lambda-cynalothrin was listed in the 1991 
EA and was one of eight (B) compounds approved by the 
Environmental Office. 

During 1993 this is the only insecticide that will be purchased. 
Only 150 kg. of the compound is required: the local purchase price 
in Bolivia is approximately US$15,OOO. Requests for prices from 
U.S. sources (formulators are being made. Origin of active 
ingredient (a.i.) is U.K. Sources are in many countries. 

B. Deltamethrin: EPA registration was not completed in 1992 as 
expected and.is now expected in 1993. Project proposed to continue 
testing this material for efficacy in laboratory in small scale field 
trials. (50 houses). There will be no operational use of 
deltamethrin. There will be no purchase of deItamethrin. A small 
quantity i.e. 10 kg have been donated by the manufacturer for 
testing. 

Permission for controlled experimentation exclusively for the use of 
research and field evaluation on compounds not registered by EPA 
may be permitted by the Environmental Officer under Reg. 216.2 
(6) (fff). 

Deltamethrin is the insecticide of choice in Chagas Control 
programs sponsored by P AHO/WHO and is in use in Argentina, 
Brazil, Chile, uruguay, etc. It is important to have small scale field 
trials that compare Bolivian results to those of neighboring 
countries even prior to EPA registration. 
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UNCUS!I,!:::D 

~rD/~lC/D~/E:ACHIRI:~C:CHAGAS 
,0/29/91 6~7-SbaC 
~ID/L~C/DR/E:JWIL!ON 

LA'/D~/RD:WN!LSE!TUEN{INFO} 
LAC/!AM'SE?STEINCINFO} 

?RIORITY LA PAZ, QUITO 

LAC/D~/SA:LLUC~E{INFO} 

AIDAe L~ FAZ FOR C. LLEUELLYN, QUITO FOR H. CLAR~ 

~.O. :235b: NIA 

TAG!: 

SUBJECT: APPROVAL OF ENVIRONMENTAL ASSESSMENT FOR CHAGAS' 
DISEASE CONTROL PROGRAM, COMMUNITY ~ND CHILD HEALTH 
PROJECT {Sll-OS'", 

REF: LLE~ELLYN/HE!rER MEMO OF lD/1~'1 

1. LAC DEPUTY CHIEf ENVIRONMENTAL OffICER, JOHN WILSON, 
HAS REVIEWED AND HEREBY ~PPROVE! SUBJECT ENVIRONMENTAL 
~SSE.SMENT {EAi, ?REFARED BY AHDRE~ ARATA AND DATED 
a/l/l. 

z. APPROVAL IS CONTINGENT UPON ADO·PUON OF THE MITIGATIVE 
~CTIONS RECOMMENDED IN SUBJECT EA IN PROJECT 
IMPLEMENTATION. RECOMMENDED ACTIONS INCLUDE: {Ai 
PESTICIDE M~NAGEMENT TRAINING AND P.ROJECT P~OVISION OF 
PROTECTIVE EQUIPMENT AND EXPLICIT SAfE PESTICIDE USE 
INSTRUCTIONS FOR ~PPLICATO~S; {S} IUCO~PO~ATION OF 
PESTICIDE SAFETY INFORMATION INTO THE EDUCATIONAL 
MATERIALS BEING DEVELOPED BY P~OJECT FOR HOUSEHOLD 
OCCUPANT~; {C} CLOSE SUPERYI~ION AND MONItORING OF 
PESTICIDE SPRAY PE~SONNEL AND OPE~ATIOUS; {Dr FREQUENT 
MONITORING OF CHOLINESTERASE LEYELS FOR APPLICATO~S IF 
ORGANOSPHATE INSECTICIDES ARE SELECTED FOR OPERATIONAL 
USE; AND {EJ TESTIN' FO~ PESTICIDE CONTAMINATION OF SOIL 
AND WAT~K ~N ANP NEA~ HOUSE! LOC~TE» IN ~EP~ESENTATIVE 
P~OJECT SITES AT THE END O~ THe FIRST YeAR OF PROJECT 
A'TIVIT~. AND IMMEDIATE IMPLEMENT1TION OF CO~~ECTIVt 
AtTlON~ AND A ~E~IODIC MONITO~IN. p~OG~An Ir ExcESlIVE 
RESIDUES ARE rOUND. 

3. ONLY THOS~ lN~~tTltIDES LISTED IN TABLE 1 or THE EA 
ARE APPROVED ro~ USE UNDER PftOJECT. FURTHEftffOftE, THE 
P~OJECT SHALL NOT USE THE PESTICIDE. DELT1METHRIN, IN 
rIELD OPEKAT~ON~ UNT~L THE EPA HAS COMPLETED ITl ~EVIE~ 
AND ~EGISTIUTIoN or THIS PESTIcIliC (DeLTAnCTIIUN HAY BE 
RE'ISTERED ;Y EPA SOMETIME IN l~~ar. 

~. MISSION IS COMMENDED fOR DCVCLO~ING A COMPREHENSIVE. 
INFOftnATIVE, AND HI'HLY READABLE EA. ~~ 
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Table 1 
Insecticides to be tested for efficacy against Triatoma frJfestsns 

vector of Chagas' disease in Bolivia. 

Insecticide 

Organochlorine: 

Organophosphates: 

so WP Malathion 
40 WP Fenitrothion 
Impr. Paint Chlorpyrifos 

Carbamates: 

40120 WP Bendiocarb 
(FICAM) 

Pyrethroids: 

Pounce 25 WP Pennethrin 

Cynoff EC/25 Cypermethrin 

Commdore (US) 
Lambda-Cyhalothrin 
ICON (UK) 

Tempo 20WP Cyfluthrin 
K,Oain Deltarnethrin 

Manufacturer EPA Reg. Nos. * 

None to be teSted 

American Cyanamid EPA Reg. N°241-208AA 
N° 39398-9 
N° 45500-1 

Surnitomo Corp of Amer. 
Insecta Corp. (Florida) 

Nor-Am Chern. Corp. 

FMC Corporation or 
Fairfield American 

FMC Corporation or 
ADAPCO 

ADAPCO (leI) 

Mobay U.S. (Bayer) 
Roussel Bio (France & 

Bolivia) 

Tech. 

EST 

N° 45639-1 

N°279-3013 
279-3051 

N° 10182-96 

N°3125·380 

N°97805 
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• Most compounds have multiple EPA REG. Nos. depending on formulation: Those listed are those 
appropriate for testing. 



ANNEX 2 

PrQtocoio para el estudiQ de senslbilidad de 
triatominos a insecticidas 1993 
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l. Material y eguipo 

Mieropipcteador manual Arnold (BURKARD MEG. Co. LTD. Riekmausworth 
England). con jeringa "Agla" de 1 ml. y agujas hipodennicas de 31100 x 25mm 
dabI.do en augula recto. 

lnsectieidas grado tecnico: 

Deltamethrin paIva 98% de pureza. recibida de Raussel UCLAF 
(vencimiento 11195) 

Cypennethrin Iiq. cone. 94,4% de pureza. recibida de Raussel UCLAF 
(vencimiento 11193) 

Permethrin. liq. cane. 99.4% de pureza recibido de lCI (California) • 
traves del Dr. A. Arata. 

Pennethrin. liq. cane. 95,6% de pureza, recibido de .•••.• traves del Dr. 
A. Arata. FMC Pennsylvania 

Cyfluthrin, liq. cane. 93,4% de pureza, reclbido de Miles Inc. a traves 
del Dr. A. Arata. 

Lambdaeyhalathrin. liq. cane. 98.0% de pureza, recibido de ICI (UK) • 
traves del Dr. A. Arata. 

Butanone (0 aeetana) camo diluyenre del inscctieida 

Cajas de petri de plastico 

Triatominos ninfas de Sto. estadio alirnentados 5 dias antes, colonizaoos en el 
laboratorio y originarios de Tarija, Chuquisaca y Cachabamba. 

Papel filtro 

2. Metadalo~ia 

U Preparaci6n de las dilucianes 

Se preparanin 5 diluciones para cada insecticida, inicialmente del concentrado puro se 
preparani 2 ml. de saluci6n madre al 1 %; luega de esta saluci6n madre se abtendni las 
dilucianes carrespcndiente de acuerda al esquema siguienre: 
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1 ml. 1 mi. 1 ml. 1 ml. 1 ml. 
!. mI. soiye~,e 30iYeDte 80beDte BohtDt! solyente i : ::,1. i 1 1111. i 1 011. J 1 O1L ! 
~~~~~ 

2m!. = 2 ml. = 2 m!. = 20 m!. = 2m!. = 2m!. 
1% 0,5% 0,25% 0,125% 0,0625% 0,03125 

Dil. madre Dil.l Dil.l Dil.3 Dil.4 Dil.S 
Cont. en 
c/gOIa 11'1 = 5,01'g 2,51'g 1,25 I'g 0.621'g 0,311'g 
En c/gola 
0,51'1 2,51'g 1,25 I'g 0,62 I'g 0,31 1'g 0,151'g 

2.2 TriatgmiD!lS a anJiQ&: 

Se utilizar.in 20 triatominos (ninfas de 5to. e,tadiol de cada localidad (Cochabamba, 
Tarija y Chuquisaca) y por cada diluci6n en cada prueba, se efectuar.in 3 pruebas 
identicas. Despuc!s de cada aplicaci6n se guardarin en frasco, de vidrio Iimpio 10 
ejemplares por frasco. 

2.3 Observaciones 

E1 registro de la mortalidad se efecturani cada 24 horas hasta un total de 72 horas. 
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ANEXO 

Protocolo da Inv6atigacion de FOCOH Sjlveatrea de 
T. infeatana Y T. cruzl. en loa Valles dH Cochabumba 

Esquoma de actiyldudtu:s de la Hegundtt. Ease, ENERO 1993 

1. IntI·gducci6n 

Haata 131 momento las act~vidadea l"ealizada.3 en 1992 
contribuyen a conocer los al.gUiented objetl.vo.3: 

La COlllt:.t·oba.clon d\oll dtl0:3at'l'ollo del cicIo blologl.cO de L. 
lnj .... ,tfj0::1 r.-n ~C.'rJt.,")pos ::'l.lvestres de .Jamach·utrlF.i. 

l.b EstudlO de la infecc.lon de 'friatoIl1l1103 ~' malluferos 
ailveatl"ea pOI' L £..Ql;J. tH1 Jdmach#uma. 

En Aste anl!xo ae proponen actiVll..,adl3S complemental'l.a3 para 
cumplir can IUd ob~ietivo.3: 

2. a t1tH,Bt'lIliJ'lt\l' h\ 1Ilt\~nl t.ud oj.; 10. dini.\llIicd. estac.luJ1al de L 
int""gt:!a,O§ en ecot.''Jpr.HS Q1.1vF.'b'CC"es do: .Jaroach 'Ul'MJ.. 

2.b Determinsl· l~ IIhlsnitud de Ie. probable lI11sracion de L 
ipteet§D9 ailvea~re a domicil~os cont~guo6. 

3.a Compul'al' l;;\.:!. cal'c.~ctdI·l.;:sticas ~enat~ca.:3 de las 
poblacl,-")ue.3 d~ T-. i nfe.~'q;JB y L C"ru;;j ailveatres con 
loa domee'ticoa. 

3.b Eatudiar e1 ol'igen de la sangre inger~aa POl' lae 
poblaciones de L. infe3'Cana sllvestres y domesticoa. 

2. ActividadeB Y D\etodologia 

2.1 Rociallliento con ICON ~l intra y 
viviendas de Kaluyo. T"aJl·as 
Rosario. 

Pdrldoll1icll~o de las 
Jall1aCh~Ullla y Villa 

2.2 Captura de tria'tollllJ)cS domiciliar~oa en e1 med.l.o 
silvestf·e y en 103 d011l1ClI10S de las 4 localldaddl3 
ment.aonads.3. Reall=at· 1::'1 e-:-:slIlen pal'asi t010glCO en 
buaca dl."t L. ('1'U=1 Y -agrup~l'lo§ en P031t.lVOa y 

neQstivoa. Illt:tllO t.C·III':'-I.l' 1a;;;\ 1ll11e.3tl'aa en torma 
eecud:noi~l dtl 10 ei!!!:uieJ\ce manel'a: 
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a) EiempJartltl pegatiYOR H T \~ 

C01'tal' lEI. C'a.bez~\ cen tl..je.l'ct de pUll'Ca fila., Jep06.l.tal'la 
en U11 vlal CL11l :.! l.~\.' rJ\;" ':lh"oh0l 7(1, etlquecdl'lo con el 
1Il~3mO nUIIlt"I'o a.J.l~n,,"\!"iu t.·n ~l c:uadet'no !.it:! re~l.Qel~O. 
GUI.u~dal'lo a tCl:lIll::>el'atUl'a aillbiente. E.:It...1.3 IIlU~~t.l'a3 
StU'Un ut111:i~ad,\:3 I;cu'a un ~iStuctlo caxonOllllCO de 180 
QUETOTAXIA de lae entena.3 pal' G'.Jl'la. (Inglatel'ra). 

Cor tal' 10:5 1'1.'1b~)1'de3 dd lv;:! cone~:~vOS; l~vantal' las 
t-al'!llt.aL!I y I;'OJ} line plnza fina l'etiral' las GONADAS, 
eata3 IIlUel!tl'l'\,l CI. . .il'a)1 dtn:'O::H tAda3 en un papel~llo 
etl~u~tado ~d~olmdaillenctl; lJ)t.l'oliuc~l'lo en un vial con 
2 co d" soluolon fiJadol'a (3 partee. de Etanol abaoluto 
mas Ip. de Ac a"'t9:tlco glacial). E.sta3 llluestras deran 
SL.lsrdadaa s lIlt."lJlOB 2e·~C ell refrigel'adoI' Y sel'v~l'an para 
un eatudio CI1'C'GHNETIC'O d" 10.3 01'01l10301l18e ~·or F. 
PenCt:11'a (lJl'u~lI/;\Y). 

Corter ,,1 inte .. "t,lno a Juvel dCll "tl'iangulo p03tel'iol~", 
retirel' e1 e6tollH:\~O y au conteJ'udo ~mpl'egl1al'lo en 
papal filtro Whatman No.1, anotar el nUDlel"O del 
re"lstl~o, dejar eecal' 81 ail'e 1013 pal:.el~e con lae 
IIlUeBtl'a~ l:3el)aradas con papel calofan en fOl'UIS 
intel'oahu.ia !I lUt.·go ~ual'dal·lo.;S en conjuntoa de 10 
pepeles en 0016813 de pleat-ico e 4'~C en r€'fl~~gerador. 
Ea'Cad IJ)uetstras ot'trti.n ut l:li·zads.=s pat'a CS tud.l.al' ~l 
ot'i~en de 1e aangJ,'t;!I IHeserida 1:001' loa t.l'.la-cCmiJloa. Lad 
mueelJra~ ael'an l:'roce:3adsa en 13 Facul tad de Hedlclna 
de 1e UliSS por e1 metoda de ELISA (puesto a punto en 
forma cQnjunt'~ ..:'on ~l Ill'. R. Wit'tz). 

Ell 103 eJemplal't".:3 adul to.3 ,-'ortal' Ie. gerutalia 
(maaCUlll'18 y f~mel'l.lJla.), de);:·o31.t:al'lo3 en un vial con 
alcohol 70~ gual'dal'lce a temperatura amb].eneal 
debidam~nte t;ttiquetado. EQta03 1I111estra~ aeran 
utillzadas 'pal'a et:5t.ud~o.3 lllo1'fo1ogicos COlllC'dI'atl.V03 de 
Genitalli:i en FIOCRtlZ iBl'aail). 

:;ttpal'~l' ",1 Lot'a'\: y 1 ... iJ. p¢\caa y a~L:'o.a].t:.a.t'la.3 en ~111 tubo 
Ep~ndol~! u 55"'0. et.l'-:lllt.~tal'lo y ~uardal'lo a meno.3 70';)C 
en !I"ep Fl'",~zel' 0 Nitl'oseno liq,uido. E3tas JIlUe~tl'aa 
eel'an utilizadaa If'ara e::5tudJ,oe Bioquinlico-G~lle'C~aos 
con l.eoenzymae t:ln Montlldiller y en la Facul tad de 
Medicina d" 1a LlMSS. 
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b) EjempltiJ:'~tS poallttvuH 11 'I'. PPU?.J. 

Para la tOma dt9 IllU~;:!.tl·a.3 d~ e.:;ltoQ c'Jempla.l.'e~ ea nece~ario 
cantar con una "campana de fluJO lallunal'''. dentro la cua1. 
as efectuaran loti eilluientes pasos: 

Sumal'gil' t:tl t\bdomt.4 n POI' 1 minut.o ~n una .;soluclon a1 2'~ de 
HIBITANE. 

Laa lIlueetra~ d.., la c~ueza. gonudae y aant:Wet eetomacal .:1eran 
tomadaa de le ll1iem~ !Ill;Ulel'a que loe negat:~voa a L cruzi. 
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Cortar el in~e~tino pos~erior ~ La altura del Ciego. luego 
todo e1 1ntest1nrJ rJ~I)r.)sit~rlO I;;IcePticamF.!'n"te en un tubo NUNC 
con 2 rnl. de lfIedi.o d~ cultivo LIT. E:.ta.3 rnuestraa 
mantenerVJ.E:. f.l. tert'II'F.'t'b.tllI'6 r.,fllin.entF.' pOt :.; dia~ i.1 t c.abo de 
105 cua.lee aflr-el!l:lr 1/2 .... n.: de una soluci6n de 
Dimetileulfoxide {DMS} Y gUf.l.rdarla!::f en Deep Freezer 0 

Nitr6geno liQ.uido ~ menos 700 C:. LFJ.S cepas a~eladaB serlin 
eetud~ad1.l.6 por met.r;rlo8 B1r;g1J.imtr.;r,,~ GenetlCOI:;i en Mort.I'ellier 
y en la Fr;,cult.ad de t'lf:'d).r:in1:l. rJ~ 109 t)MS:~. 

L1J.~ lnU~l:Strafi rlf:' la !i/~n~ tl1.1 ia y ~_'l 'tol'ax s~ran tomadae 
de La mlslna man&ra que ~n loe eJr~rnpll1res negat).vos .. 

2 .. 3 8u5qUed~ de tri1;Ltonuno::.; en "forma. exhaust iva. a. 
intervI.11oe n\f.~n8u&.les durante todo el periodo de 
estudio en l~s loc1:l.1id1:l.d~e roci1:l.d~s. LOB ~ria~ominOB 
cQler.;tadoe iraccl.onarios r~n 5 6 6 mueetras l.ndicadas 
anteriormente. 

2 .. 4 Conetruir 8 eallineros centinela. en el area del ciclo 
silvestre y en~re ee=rt;'1;L y la~ lacF.1.1idade6 roc l.adaa , 
mantenet· 2 ila11inas en cada gallinero durante todo e1 
periodo de e5tud).'J (l~ rnes&s) 

2 .. 5 DiaeC"r,d6n rlf:: los E{.allinp.ro6 en bueca de triatoml.nos a 
l.ntez'v'.I.loe TCLF.tnauales. Los tria'toml.noe coleo'Cadoe 
fraocion~:rloB en IF.:l.s t) 6 f3 trluestrF.:l.s indicadas 
anteriormente. 

2.6 Disecci6n rJ~ eC1JCOI)05 5ilvr~gtt'es 0!:1. l.ntervalos 
mF.llIsub.1es en tU8C~ '~J(::' ']'rlato)trt~n(J6 sJ.lvescres. Loe 
triatOIRi.nr;~ r:r;if.::'Cl.f.Ido;J it'f.lcc].,:'nf.lrlos de If.!. m].ema 
manerb-. 



2.7 Envio de l~a mue6tra~ a los lugares deatina~arios para 
au prOCElf:l8l[ll.f.lnco. E1 costo del proceSQ de aetas 
mues~r~e en otras l.nstl.tuoionee oorrera por cuenta de 
s\luflllboB lnfrtitur.:~onee con excF:t'c1.6n de lOB costos de 
16. F1.t.cuit,6.rl rJf.I l-ll;;'dicl.na de La fJHSS. principa1mente e1 
\1ue ~f.I t'fJlb.cl.ofla con l~ l.d~ntl.iic&C'l6n del orl.gen de 
lA eanire del e~t6mago de los trlatominos. 

2.6 Correleoi6n eetedi~tic~ de loe d~toB 
",) tri1.otominoe de 1l .. 1Hneroe. b) 
clo'a\ic i 1 iN-r lQ~ :F'o£lt-rociaU1l.Snto 

obtenidoa en: 
en triatominos 
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ANNEX 4 

Draft Report: DenguelDHF Outbreak 

Santa Cruz, March IS, 1993 

Dr. Andrew A. Arata 

I visited the SNEM office in the morning and was introduced by Dr. Fernando Gill of 
the Unidad Sanitaria: Dr. 1. Cespedes (tel. 4249 29/20) was out of town checking a malaria 
(U) outbreak and was due to rerum tomorrow. I spoke with inspectors Victor Lima Castro 
and Justo Soares. 

They reported that: 

1. Cases 

Five (5) cases of hemorrhagic fever were reported approximately two 
weeks ago and had been coniinned to be DHF by CENETROP: one 
suspect not yet coniinned. 

Ages: 3 young, 11-15 years; 2 others 25-30 but, not certain. 

These have not been serotyped as yet: approximately 30 blood samples 
were taken from cases and family members last Saturday (13 March) and 
reportedly sent to Atlanta CDC for serotyping. 

The five positive cases were reported form communities outside of ring 
road pas (anillo) 5 on the carretera to Cochabamba: 3 cases were from 
an area 6 Ian. from Santa Cruz and 2 cases from an area 9 Ian. from S.C. 

2. Vectors 

Larval inspecoon in infected areas on Thursday, 11 March showed 
breeding of ~ in only 3 of 10 manzanas (1 house in each block). 

On Friday, 12 March, the area 6 km. out of town was sprayed with 
malathion ULV. 

I examined the last city-wide larval inspection data (April -May-June 
1992): ;ill distncts of the city showed high house indices of ~ 
breeding x =' 21 % with no apparent significant variation between districts. 



There were heavy rains !!!I year (1992): ~ heavy rains occur during 
December to February. 

The'last dengue outbreak occurred November 1987 - March 1988. 

3. Dengue Vector Control Resources 

Dengue control personnel = 52 

Thirty-five field staff: inspectors, breeding container reduction and al2lIm 
larviciding operations. 

10 LECO UL V machines: only 1 in operation - others to be truck 
mounted when needed. 

Twenty back pack sprayers (Fontan) 

Insecticides in warehouse: 

18000 kg. of abate 
8800 1. of malathion (95 %) 

4. Otber possible cases outside of Santa Cruz 

I was told that one other suspect DHF case (13 March, Saturday) was 
reported from San lose on road to Cochabamba, 25 km. from S.C. and 
there were possibly others from smaller communities. 

5. Field Visit - Monday, 15 March, p.m. I drove to sites of reported DHF cases 
at 6 and.9 km. from S.C. with Inspector Lima: 

Most houses have potable water (standing taps and some wells). 

Lots of trees and vegetation present, so that truck-mounted UL V will be 
only partially effective. 

Inspectors indicate that not much water is stored, but flower pots and used 
tires are common. 

Visited with auxiliary nurse at health post that diagnosed and reported 
positive DHF cases - this was at 9 km. past anillo 5. 

She understood dengue well and claims to have seen numerous 
cases of regular dengue. 
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She took us to one house where an elderly woman and several 
children were feverish: woman presented typical dengue-like 
symptoms. 

Acuxiliary nurse said "the authorities did not want to alarm the 
people". Poor surveillance technique. 

Forms for reporting dengue exist - but probably are not at most 
health posts or clinics. 

Nurse had no equipment to bleed patients· commented that she 
could only take malaria blood slides. 

6. Findings and recommendations 

a. There is clearly an outbreak of DHF in Santa Cruz: Five confinned and 
several suspect cases are known. There are apparently numerous of cases 
of classic dengue but these appear not to be reported. 

b. There is a MOH dengue reporting form for referral of suspect DHF cases 
to hospital: 

this form does not indicate ~ of patient, or length of resjdence 
in Santa Cruz; 

it should be improved and placed in the hands of all health 
providers along with information on dengue diagnosis and for 
reporting to MOH authorities. The Unidad Sanitaria has 450 posts 
in the city of Santa Cruz and 200 in the surrounding areas. 

cases with hemorrhagic symptoms should be referred to a ~ 
hOSPItal facility selected by MOH authorities: lab confirmation at 
CENETROP is essential. 

c. Survetllance for gil dengue cases and their location needs to be 
strengthened as soon as possible. Vector control resources are very 
!intited. especially if cases are found outside of Santa Cruz: targeting 
vector control operations is essential. 

d. A seroepidemiologic survey should be made of all diagnosed dengue and 
a sample of the general population to identify the dengue virus serotypes 
presently circulating in the population. The 1987-1988 epidemic was 
caused by Dengue 1 virus. 

e. Given the time of the year (late In the rainy season, compared to the 
1987-88 epidemic), all efforts should be made to determine if the number 
of cases is increasing or remains stable: contingency plans should be 
made for the next season. 
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1. Outline: 

Ann"" 5 

PROMOTION OF CCH-CHAGAS 1993 

A document to describe the capabilities and achievements of the CCH
Chagas Control Project and establish its potential role in all funrre 
Bolivian National Chagas control programs_ 

1. Paragraph 'page no the present stams of Cbagas disease jn BoUvia: 

Presentation of housing and environmental relationship as demonstrated by 
base-line data; the role of congertital and transfusional transmission; 
estimation of the economic impact of the disease in human-cost terms. 

2. Review of CCH - Chagas capabilities: Description of how these can serve to 
provide a technical basis for any governmental or donor-based activities in the 
counny to include: 

a) Management and Economic Assessments 

Planrting 
Cost assessments 
Economic models for efficient implementation of interventions 

b) Housing Improvements 

Construction plans 
Development of commortity participation 
Use of local construction materials 
Training 

c) Healtb Education 

Commortity participation 
Training of promoters 
Media dissemination 

d) Enhancing Awareness for Otber Health Interventions 

Child survival services (EPI, ARI, diarrheal control, etc.) 
Family planrting 
Hygiertic practices 

e) Insecticide usage 

Testing efficacy and modes of application 
Safe usage 
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1) Epidemiological and entomological evaluations and analysis 

Laboratory and field surveys 
Evaluations 
Monitoring: serological and entomological 

g) Preparation of background and training materials for all of above 
activities 

h) Operational research for all of above activities, 

3. Description of results (photos and graphiCS included) ofjnjrial phase of CCH .. 
Chaw; project: 

Cochabamba, Tarija and Chuquisaca 
Epidemiological statistics 
Cost data (pilot phase) 

4. Prospects for coUabQratjOD with other pevelgpment projects: 

Agriculture 
Water 
Rural housing 
Health education 
Primary health care 
Others 

With this document in hand, plans should be made to promote the CCH-Cbagas 
project by: 

Listing existing and potential collaborators (UNGECH, P AHO, IDB, FlS, 
PMA, bilateral donors, etc.), their areas of interest (housing, epidemiology, 
training, etc.) and capabilities (resources, staff, ,experience, etc.); 

Organizing planning meeting to "sell" role of CCH-Chagas as a partner, not 
necessarily the leader; provide CCH-Chagas services, ~ io influence 
direction and quality of allied projects; and 

Emphasizing that such a coordinated approach will ~ into a RRl national 
control program, with management and planning growing to suit the number 
of collaborators and size of the effon. 
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The VBC Project is managed by 
Medical Service Corporation International 

and its subcontractors 

Harvard University 
Tulane University 

The Henry M. Jackson Foundation 

VBC PROJECT 
1901 North Fort Myer Drive 

Suite 400 
Arlington, VA 22209 

Phone. (703) 527-6500. Fax: (703) 243-0013 
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