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1. BAGKGROUND

A meeting on researeh needs in the field of Chagas' disease wvector
contrel was held at the University of Panama, Panama City, from 28 September to
2 October 1987, in compliance with a recommendation of the Steering Committes
on the Epidemioclogy and Veector Biology and Gontrol of Chagas' Disease,
UNDP/WORLD BANK,/WHO Special Programme for Research and Training in Tropical
Discaszes (TDR).

br 0.E, Sousma was elected Chairman of the meeting, Dr E.N. Zerba, 1lst
Vice-Chairman, br J.C.P. Dias, 2nd Vice-Chairman, and Dr €. Wisnivesgky-Colli,
Rappotteur. The participants divided into three working groups for detailed
technical discussions.

Priority areas for research on Chagas' disease wvector control are
identified in this report.

z. INTRODUCTION

Future strategies for the control of Chagas' disease should be based on
intersectoral activitiez aimed at the promotieon of health as an integral part
of the social and economic develeopment of affected communities. It 1is
therefore adviszable to explore and evaluate the effect of several control
meagures, including housing improvement, the use of appropriate insecticides
and inseecticidal formulations in different epidemielogical situations, health
educallon, and other health interventions such as enviroermmental sanitation and
general rural and agricultural development. This approach extends the scope of
research beyond the assessment of isolated technological interventions for
housing and environmental improvement to the implementation of alternative and
integrated contrel activities against Chagas' disecase vectors and, whenever
possible, against other coexisting vectors and rodents,

The meeting welcomed the development and field testing of new tools for
Chagas' disesse wvector control through TDR financial suppoxrt az a prime example
of a useful and enriching interaction between academic and other research
groups and natlonal control programmes,

Within this econtext the meeting considered that ewisting methods for
Chagaz' digease vector control were appropriate for maintaining current control
programmes and for implementing new ones in other endemic countries. However,
it was considered that the highest prierity should be given to operational
regaarch and coest-effectivensss studlies atmed ar improving present or future

ctechnologies in different economie situations, Research should include
entomological, serological and parasitological assessment of the impact of
control technologies.

3. ENVIRONMENTAL MANAGEMENT, HOUSING IMPROVEMENT AND CHEMICAL CONTROL

3.1 Genetral (onsiderations

Control programme authorities must consider economic factors in the

selection of control measures. However, there is ne szatisfactory methodology
to determine the cost-effectiveness of different control activities applied iIn
different epidemiological situations, Research addressing this issue and

studies aimed at reinforecing community participation in contrel activities are
considered a priority.

P
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In this connection the following research areas werse considered to be of
priority: (1) development of methods for the analysis of the cost-effective-
ness of veetor control programme components: (2) community participation in
control programmes; and (3) epidemiological characterization of endemic areas
with a view to developing the most appropriate and cost-effective control
strategies.

3.2 ironmenta ATlagemernt

The wuse of integrated methods of wector eontrol that emphasize
envirommental management is also valid in Chagas' disease wvactor control.

Although in the case of other vectorborne diseases, such as malariz and
filariasis, the main reason to emphasize environmental management in vecter
control is increasing insecticide resistance, in the cage of Chagas' disease
this approach is mainly based on economic and environmental considerations,

tlousing improvement can be considered as a form of environmental
matagement by which the ecotopes that are suitable for intradomiciliary

triatomine gpecies are eliminated, The meeting alsoc discussed the potential
importance of peridomestie structures in maintzining transmission of Chagas'
infection. In rhis respect the following research needs were identified:

(1) studies on the ecology of peridomestic vecter species, particularly on
spetial and temporal =species sueccession as a consequence of control activities:
and (2) studies on the importance of peridomestic wvector species in the
eptdemiolegy of Chagas' disease transmission in domestic environments.

Research in the follewing areas was recommended:

- Agsessment of the importance of the peridomestic area in disease
transmission in zoneg where control of intradomiciliary vectors has
been achieved,

- Development of effective methods and appropriate teols for peri-
demestic environmental management to control T. cruzi wvectors and
reseyvoirs.

- Evaluation of the effectiveness of these newly developed vector
control methods as both isolated and integrated measures.

3.3 Housing Improvement

In rural areas of Latin America most human dwellings are constructed with
substandard materials (wattle and mud, palm roofs) which make them an exeellent
habitat for triatomines. Housing improvement hasz been recognized as an ideal
and permanent measure which in the long term will eliminate T. cruzi
transmission to humans. However, even though some attention has been paid to
this approach, because of the antiecipated high eosts involved in any housing
programme, the lack of apprepriate techniques for housing fmprovement in rural
areas and the lack of adequate methods to stimulate active community
rarticipation in health promotion, it has not been sufficlently emphasized as
an Iintegral part of the social and economic development of affected
communities.

Research in the field of housing improvement should lead to advances in
construction techniques using appropriate materials for the control of Chagas'
disease wvectors and other imsects and rodents. In the treatment of the
peridomestic enviromment, special attention should be given to the use of
materials, including those produced in local handierafts, that make peri-
domestic structures legs receptive to vector colonizatien. Health education to
modify negative cultural patterng should alse be carried out,
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1.4 Chemical Coptrol

Among currently available insecticides there are some products, such asg
pyrethreids, with proven effectiveness agalnst Chagas' disease vectors that are
baing used succeszfully in large-scale control programmes. Pursuit of the
following research lines is vecommended:

3.4.1 Evaluation_of new insecticides
- Assegsment of the triatomicidal effect of commercially availahle
ingeeticides that have not yet been tested against the majin vector

species,

- Ascegoment of the efficacy of insecticides against peridomestic
vector gpecies.

1.4.2 Mathods of chemical control

- Development of more appropriate formulations of active principles
using new vehicles or synergists,

- Development of optimal methods of insecticide application according
to type of dwelling, wvector behaviour, formulations and available
spraying equipment.

3.4.3 Othor aspects of chemical contiol

- Studies of products, formulations and means for theiy application in
domestic and peridomestic enviromments that are known to be involved
in the transmission process.

- Studies on the identification and applicatien of chemical compounds
that demonstrate the petential to lead to advances in control.

- Studies on vector resistance and on techniques for monitoring
resistance,

- Toxicological sztudies of acute and chronic effects in both humans
and animals,

4. BIOLOGY AND ECOLOGY QF VECTORS

The group agreed on the need to maintain and support reference centres
for parasite, vector and blood-meal characterization. Information exchangse and
the monitoring of different triatomine species in areas along national bhorders,
with a view to measuring movements between countries, are also necessary. The
following priority research areas were identified:

L Epidemiolegica] Aspects

- Integrated studies of wveetor population dynamics and parasite
transmission in relatien te the physical and environmental
conditlens of these populatiens; study of the dynamics of vectorial
capacity and minimum wvector population levels needed for
Cransmission,

- Development of predictive models of paraszite transmission risk and
comparison of these with experimental data, with a view to improving
control strategies.
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Study of the effect of growth and reproduction regulators on vector
population dynamics.

Study of non-vectorial disgease transmissien routes and assessment of
their epldemlological importance in vrelation to transmission by

vectors.,

Characterization of T. gruzi subpopulations in endemic areas.

Parasite Development within the Vector

Quantitative and qualitative studies on parasite biochemiscry and on
the biechemistry of the internal milieu and its relationship to the
type of vector meal.

Effect of neurotoxic insecticides and of growth and reproduction
regulators on vector susceptibility to infection. Effects of these
compounds on meulting and maturation processes of the vector
reproductive system,

cological Agspects of Vector Population Dvnamics

Determination of interspecific and intraspecific factors of vector
dispersion and aggregation in different geographical areas.

Study of flight dispersion pattexns.

Research on colenization of different ecotopes by different species,
with particular emphasis on intradomiciliary ecotopes.

Identification of natural barriers preventing geographical extension
of certain species,

Use of experimental nests for ecological and population contrel
studies.

Research on pheromones affecting vector behaviour and their use with
different types of traps.

Identification of natural reserves of different triatomine specias,

Researeh on biochemical characterization of different species and
subspecies.

Research on domestic and peridomestic microcycles of T, ecruzi.

Pevelopment of seroepidemislogical techniques to identify sources of
vector blood-mesls (domestie, synantropic, sylvan).

Development of natural products with repellent or insecticidal
action against T. cruzi veectors.

MONTITORING AND EVALUATION OF CONTROL ACTIVITIES

The transmission of I. cruzi infection to bhumans by triatomine vectors

accounts for the majority of cases registered in Latin Americsn countries,

Other

disease transmission routes, such as perinatal transmission and

particularly transmission via blood transfusion, are also becoming important,
especially in urban areas. The group limited its discussions to research needs
in the evaluation and monitering of activities directed at vector control.
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Entomologlecal and epidemiological surveillance activities carried out as
part of primary health care and with community participation were considered
essentlal  throughout the different phases of control programme operations.
Criteria should be developed te guide in the transition from the conttel phase
to epidemiological survelllance, Semstimes surveillance can be establishsd as
soen as the house-spraying phase is cempleted.

All these activities should be coordinated from the beginning with other
compenents of the health sector and with other relevant agencles within a
framework of active community partiecipation. Epidemiological szurveillance
should be part of a continuous, interlinked and progreszaive process, which
should prove successful if it enlists the participacion of the community, To
implement such surveillance activities it is necessary to provide the primary
haalth worker (or equivalent community health worker) with appropriate
technology to carry out specific tasks, such as vector detection, foci
identification, treatment of infested houses and identification of new cases.

5.1 Vector Detection

The Introduction of systems for the lengitudinal detection of triatomine
populati,mis gn residual £foeil or reinfestations using the available
methods®r2:2:%4:2/8 1o recommended, Detection systems should be integrated
with health education programmes designed to stimulate the awareness of the
community.

2.2 Treatment of Dwellings

Treatment should be carried out, preferably by primary health care
workers (or equivalent community health workers), as soon as a dwelling is
found to be reinfested in order to minimize transmission risk, The response
syetem should be quick, simple and coherent in oxder to reinforce communitcy
involvement,  Appropriate techmolepy for these treatments should include the
use of ingeectiecides thar have low envirommental ilmpact,

5.3 Identification of New Cacec

In view of the potential risgsk of wvectorial transmission in aress under
surveillance, a continuous and efficient screening system for detection of new
cases (acute cases and serological conversions) should be implemented. Simple
blood i:%}lection procedures, such as the micromethod or filter paper tech-
nigques’'”, which can be carried out by non-specialist persommel should be
used, For serological diagnesis any of the recommended techniques should hbe
uscdg. New cases detected through the above procedures should be sent teo the
regular health services for diagnestic confirmation and treatment.

Te assess the impact of measures carried out in an endemic area under
econtrol, entomological and epidemiological indicators should be used, The most
sensitive indicator to monitor control is the prevalence rate of seropositives
in ¢hildren less than five years of age.

The econtrel activitiesz should be implemented through primary health care
or gimilar programmes that usge community health worketrs. Theze econtrol
mecasures szhould be integrated, with adequate supervision £rom the health
services, in guch a way as to allew beth a gradual transfer of activitlesz to
the community and continuity in the provision of control materials.

5.4 Research Priorities

Recearch on methods fer the monitoring and ewvaluation of control should
be conducted in the following areas:
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Ingecticidal compounds, formulations and application techniques

- Development of cheap and effective parasitelogical and serological
diagnestic techniques.

- Development of new techniques for the detection of domiciliary, and
particularly peridemestic, triatemines that take intoe account
different behavioural patterns of diffeyvent species,

- Studies on innovative approaches to health educatlion and community
participation.

Bevelopment and/or improvement of operational systams, particularly with
regard to:

- Primary health eare systems.

- Integration of multidisciplinary teams incorporating investigators,
administrators and staff of health programmes.

Communications campaigns for health education

Development and improvement of statistical techniques for evaluation of
control activities.

Standardization of serological and entomological indicators in different
epidemiological situations.

Development of suitable methods for the transfer of results of pilot
regsearch projects to primary health care programmes,
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ANNEX Li:
MEETING ON RESEARGH NWERS W THE FIELD OF
CHAGAS' DISEASE VECTOR CONIROL:

AGENDA

Upening of the meeting

Election of ofticers, adoption of the agenda ana
tenLative programme of work

1. Introductory statement on the objectives of the or A. Moncayo
weeting
4. Presenl status of kpowledpe of vectors of br K.J. Tonn
Chagas' discase in Central and South america: ‘,

beology, biology, physiology, biononics,
toxicology and resistance to insecticides

5. Progress in Thh=sponsored research on vectors Pr A.m. ulivelra=Fiiho
of Chawas' disease: A review and analysis of

biological, epidemiclogical and control aspects

B. Kesearch needs and their relationship to eifective
control of the vegtor

a) Chemical control

¢ Development of new insecticides and syner— ULr E.N. Zerba
slsts: Laboratory and field trials

o Mode of action of conventional Lr E.N. Lerba
insecticidas and mechanisms of resistance

e Development of forwulations and ur A.M. Oliveira-Filho
determination of dosages and application
schedules te tit specifilc sltuations ‘.

e Transfer of technology from research Dr B, Gilbert
to practical control

b} Improved housing and other environmental
management for Chagas' disease vector control

¢ The eifectiveness of design and wr K, Ceuillos
conetruction mareriais in Cnagas' disease
vector control

» The importance of peridomestic br =, bos
environmental management for Chagas'
disease vector control
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e) Biglogy and ecology of vectors

The relationship between vector species
and their vectorial capacity for certain
stralns of T, cruzi

Climatological considerations in the
design of control strategies

Rural resource development and its
potential to introduce domestlc vectors
into new epidemiological situations

Disruption of development in triatomines
by juvenile hormones

d) Monitoring and evaluation

Development of improved methodologles
and indicators for the monitoring and
evaluation of vector control operations

Use of a new vector control tool in
gurvelllance programues within a primary
health care approach

Initial reszults of a new control

metnod in Santiago del Estero, Argentina;
Relationships with the government vector
control programse and economic and
gperational aspects

Vector surveillance using household and
community resources

Research needs as percelved from the point of
view of vecior control managewent

Conclugions and recommendations

Closure of the meering
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r O.E, Sousa

Pr D.E. Gorla

br J,C,F, Dias

Dr A.M,. Stoka

Dr dH. Nelson

Dr C. wWisnivesky-Colli

br K. Chuit

LDr M,T, Garcia-zapata

Participants:
Dr D. Becker
{(Coordinator)
Dr J.¢.¥, bLias
Lr M.A, Otero
Dr R, Chuit
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ANNEX ITITI:
GENERAL RECOMMENDATIONS ON LABORATORY AND FIELD
TRIALL OF NEW CHEMICAL CONTROL AGENTS
1. New chemical contrel agents sheuld be tested in the laboratory before

they' are evaluated in the field for inseecticidal and residual effects. Trials
of new formulations should take inte consideration the substrates on which the
agent iz to be applied in the field.

2. In tests of insecticidal activity, regidual effects and insecticide
registance, bieclegical material (develeopmental stage), human population
characteristics and test comditions (temperature, Light, humidity) should be
carefully standardized,

3. Field application doses should be prepared by measuring aectual weights,
volumes and applieation surface areas as accurately as possible for cach unit
sprayved,

4. Different groups of rtreated houses should be as homogeneous as possible
with regard to: (a) type of dwelling (walls, roof, domicile or peridomicile};
{h) vector species involved; and {c) degree of infestation.

5. Special attention should be given to: (a) safety requirements for
operators, dwellers and domescic animals®; (b) physico-chemical eharacteristics
of formulatlons; and (c) acceptability of formulations to the community and to
the operators.

6. ALl ethical considerations should be respectred: in particular, the use of
house contrel groups without treatment should be aveided. Houses in control
groups should be trcated with a product of known efficacy under the same or
similar conditions.

* WHO Technical Report Series, No., 720 (Safe use of insecticides:; Ninth repert

of the WHQ} Expert Committee om Vector Biclogy and Control), 1985.




