Integrated Disease
Vector Control Project
oA Profile

National Institute of Malaria Research
(Formerly Malaria Research Centre)
(Indian Council of Medical Research)
22 Sham Nath Marg, Delhi—110 054

Tel: 91-11-23981690, 23915658; Fax: 91-11-23946150
E-mail: director@mrcindia.org; website: www.mrcindia.org



Integrated Disease Vector Control Project: A Profile

Year of publication: 2007

National Institute of Malaria Research

ISBN: 81-900121-9-3

Document for restricted circulation only. No part of this document should be
reproduced in any form or by any means without the prior permission of the
Director, National Institute of Malaria Research, Delhi-110 054. However, the
document can be quoted as Integrated Disease Vector Control Project: A Profile,
National Institute of Malaria Research, Delhi 2007.

Printed and published by Director, National Institute of Malaria Research (ICMR), 22 Sham Nath Marg, Delhi-110 054. Laser typeset by M/s.
Xpedite Computer Systems, B-587, Il Floor, Pandav Nagar, New Delhi-110 008 and printed at M/s. Royal Offset Printers, A-89/1, Naraina
Industrial Area, Phase-l, New Delhi-110 028. Editor: Prof. A.P. Dash



S N N T T T e e
© © ©o N o g k& 0w DD = O

© © N o g s~ w N PF

Contents

Messages

Preface

Acronyms

Executive Summary

Major Achievements of the IDVC Project
Introduction

Eco-epidemiological Settings
Nadiad (Gujarat)

Panaji (Goa)

Hardwar (Uttaranchal)

Jabalpur (Madhya Pradesh)
Rourkela (Orissa)

Sonapur (Assam)

Bangalore (Karnataka)

Chennai (Tamil Nadu)

Raipur (Chhattisgarh)

Ranchi (Jharkhand)

Haldwani (Uttaranchal)

Car Nicobar (Andaman & Nicobar Islands)
Shahjahanpur (Uttar Pradesh)
Shankargarh (Uttar Pradesh)

Delhi

Support Provided to the Programme
List of Ph.D Awardees

Research Papers Published

Xi
xiii
XV

XVi

16
31
42
56
76
82
91
100
102
104
113
119
130
134
140
142
144






IReI gfde gy aRve
qr. AT ¥a+, IR TR,
U< diT 4911, T ool — 110 019

MD, D.Sc (hc), FRC Path. (London), FAMS, FNA, FASc, FNASc Indian Council of Medical Research
FTWAS (italy), FIACS (Canada), FIMSA V. Ramalingaswami Bhawan, Ansari Nagar,
Director General Post Box 4911, New Delhi - 110 029

AR TA.H. el
ERIBENED
Prof. N.K. GANGULY

MESSAGE

| am delighted to know that National Institute of Malaria Research has brought out a
profile of research activities undertaken under the aegis of Integrated Disease Vector Control
Project since its inception, i.e. 1986. The 13 field stations located in different eco-epidemio-
logical paradigms of malaria have generated invaluable data on basic transmission dynamics
of malaria, evaluated many new insecticides, diagnostic kits, drugs, development of human
resource, IEC material, demonstrated malaria control using non-insecticidal methods and are
providing support to National Vector Borne Disease Control Programme. Many technologies
have been adopted by National programme.

The achievements of the IDVC project emphasise the importance of field-based
research for continued support for vector borne diseases control. | am sure the experiences,
findings and outcome of the project would help the vector control operations in different parts
of the country.

| congratulate Prof. A.P. Dash, Director, National Institute of Malaria Research and his
team for bringing out such a useful document. | also wish them a success in their future
endeavours.
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Director General
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MESSAGE

| am pleased to learn that the National Institute of Malaria Research (NIMR) is bringing out a
Profile of IDVC project. The IDVC under NIMR is continuing for almost two decades and the
field units are now reorganised. In the process, two new field units have been created in this
year in Chhattisgarh and Jharkhand where the incidence of malaria is very high. The IDVC
project has been operational in various epidemiological paradigms to support the national
programme. The bioenvironmental strategy of malaria control; use of long-lasting nets,
biolarvicides, larvivorous fish, diagnostic kits, the new drugs and insecticides have gone to the
programme. The achievements of the IDVC project emphasised the importance of operational
research for continued support to the programme. | am confident that the outcome would be
of immense help to the programme and to others who have interest in malaria research.
National Institute of Malaria Research is at the fore-front of malaria research in the country
and provides critical support to malaria control activities in India. The IDVC field stations are
pillars of NIMR and serving as a research backup for National Vector Borne Disease Control
Programme. | congratulate Professor A.P. Dash and staff of NIMR and IDVC for their
outstanding contributions and commendable efforts in progress of NIMR & IDVC project

activities.

(Dr. Shiv Lal)
Additional DG. & Director
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MESSAGE

| am extremely happy to note that the National Institute of Malaria Research (NIMR) is
bringing out a Profile of IDVC Project which has been running for almost two decades. The
IDVC Project has been giving enough technical inputs to the programme. Many control
measures have been included in the national programme basing on the findings of NIMR and
IDVC Project. The IDVC Project located in ten different places in India works as a good
networking system for the programme. The application of larvivorous fish, insecticide treated
bed nets and various new formulations have been included in the programme basing on
research carried out by different IDVC projects in the country. | congratulate the Director NIMR
& staff for their significant inputs. | hope, in course of time, the IDVC Field Units will be an
intramural activity of the ICMR under the Ministry of Health & Family Welfare, Govt. of India,
which will continue to give support to the programme.

(P.L. Joshi)
@ORAL HE4 3 —
N %
I, Z e
S 0 = g /
% S Tel.: 91(11) 23918576, EPABX : 91(11) 23967745, 23967780 Fax : 91(11) 23968329, 23972884 -' i
z 2 : ; '

g E-mail : namp@ndc.vsnl.net.in Website : www.namp.gov.in —1|



Preface

Malaria is a local and focal disease and its transmission is a dynamic process influenced by
the changes in ecological conditions, agricultural practices, urbanisation, socio-economical
factors, cultural practices, meteorological conditions, etc. Control strategy developed for one
type of setting may not be applicable to or sustainable in other eco-epidemiological settings.
It necessitates the need for constant research in different paradigms. A major public health
programme like the National Vector Borne Disease Control Programme requires field research
support for evaluating and updating its control strategies. The need for field based research
was realised in the early 1980s, and the Integrated Disease Vector Control Project started
under Science and Technology Mission mode. The project was assigned to be implemented
by the Malaria Research Centre, now renamed as the National Institute of Malaria Research
(NIMR).

In the course of time, NIMR set up 13 field units in different parts of the country as per the
programme needs. Each unit was assigned to study local dynamics of malaria transmission
and demonstrate feasible and effective methods of control so as to provide inputs to the local
health department and the national programme.

Over the years, the field units have undertaken studies on the epidemiology, various aspects
of vector biology, susceptibility status of vector species to the insecticides being used for in-
door residual spraying, therapeutic efficacy of antimalarials against Plasmodium falciparum
and P. vivax and demonstration of bioenvironmental methods or alternative methods such as
insecticide-treated nets for control of malaria and other vector borne diseases. Other impor-
tant activities included clinical trials of antimalarial drugs, evaluation of rapid diagnostic kits,
new insecticides, larvicides and repellents, and health impact assessment of development
projects. The project has immensely contributed in the development of human resources by
imparting training to health professionals and non-health sectors as well as development of
health education materials.

Various technologies have been transferred to the national programme, such as bioenviron-
mental methods of malaria control; insecticide-treated nets; use of pyrethroids for indoor re-
sidual spraying; biolarvicides, larvivorous fishes and expanded polystyrene beads for larval
control; artemisinin-based combination therapy for treatment of malaria; use of rapid diagnostic
tests; etc. The field units located in industrial, rural plains, urban, tribal forested and island
ecosystems have further enhanced our knowledge on malaria transmission dynamics and
suitable methods of disease vector control in different paradigms. The achievements of the
project have been commendable as the project has provided direct technical support to the
programme and helped in developing human resource in vector borne disease control cutting
across health and non-health sectors in various parts of the country. In 2005, the project was
approved by the Standing Finance Committee of the Government of India and as per its rec-
ommendations, the field units of the project have been reorganised. As a result, now there are
10 field units located at Nadiad (Gujarat), Hardwar (Uttaranchal), Sonapur (Assam), Jabalpur
(Madhya Pradesh), Rourkela (Orissa), Bangalore (Karnataka), Panaji (Goa), Chennai (Tamil
Nadu), Raipur (Chhattisgarh) and Ranchi (Jharkhand).

Xi



With a view to disseminate the experiences and conclusions drawn from the activities of these
units, it was thought prudent to document the findings of the project so that the tools and tech-
nologies can be emulated by others for control of malaria and other vector borne diseases. |
hope this profile would benefit all the stakeholders.

| take this opportunity to express my sincere thanks to Dr. V.P. Sharma and Dr. S.K. Subbarao,
former Directors of Malaria Research Centre for their continued support. My special thanks go
to Dr. V.P. Sharma for his technical inputs. | also wish to acknowledge the sincere efforts of all
the Officers Incharge of the field units in generating valuable field data and compiling achieve-
ments of their respective field units. Dr. R.S. Yadav, Deputy Director (SG) & Officer Incharge,
Nadiad field unit, Dr. R.C. Dhiman, Deputy Director (SG), NIMR, Delhi, Dr. N. Valecha, Deputy
Director (SG), NIMR, Delhi and Dr. N. Nanda, Assistant Director, NIMR, Delhi deserve special
appreciation for technical editing of the profile. The efforts of Publication Division, particularly
of Mr. U. Sreehari, Assistant Editor, NIMR, Delhi are also acknowledged. | express my sincere
thanks to the Director General, Indian Council of Medical Research for his constant support to
this project.

\

«

-

A.P. Dash
Director
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Executive Summary

Return of malaria in the late 1970s, from near eradication, to all previously endemic regions
superimposed by frequent outbreaks was an insurmountable challenge to the public health in
India. Malaria Research Centre (MRC) now National Institute of Malaria Research (NIMR)
addressed this problem and conceptualised an innovative approach to control malaria. This
new approach to malaria control known as the “Bioenvironmental Malaria Control” was initially
launched in 1983 in Nadiad Taluka, District Kheda, Gujarat. Villages in this area were expe-
riencing high malaria transmission and deaths despite of indoor residual insecticide spraying
of DDT/HCH and malathion. Within two years, active malaria transmission was eliminated from
the experimental villages as monitored by epidemiological indices. The successful demonstra-
tion of malaria control attracted the attention of the government and international agencies. By
1992, 12 more feasibility-cum-demonstration projects on Integrated Disease Vector Control
(IDVC) were launched in high malaria endemic areas. These field units were opened in vari-
ous ecotypes throughout the country. Successful malaria control was demonstrated in rural,
urban, industrial, forest and coastal areas. Bioenvironmental malaria control interventions
successfully controlled malaria and simultaneously produced many collateral benefits of direct
relevance to the welfare of the communities. Field research produced a number of new tech-
nologies and most of these were eventually absorbed by the National Vector Borne Disease
Control Programme.

Currently malaria control heavily relies on the integrated methods. This switchover to inte-
grated control has resulted in more cost-effective and sustainable malaria control, free from
environmental contamination, and provides an opportunity for community participation. Inter
alia these technologies are: mass production and distribution of larvivorous fishes in a variety
of ecotypes, insecticide-treated bed nets, biolarvicides, repellents, health impact assessment
in development projects to prevent vector/mosquito breeding, malaria teaching in schools,
management of malaria in pregnancy, clinical trial of new drugs and combinations, in-depth epi-
demiology of malaria in various ecotypes, vector biology of immatures and adults, site prepa-
ration for malaria vaccine trials, mosquito proofing of water storage and water harvesting
structures, economics and sustainability of malaria control interventions, amendment of urban
by-laws, health education programmes for Doordarshan, etc. Several in-depth reviews by
national and international experts have highly appreciated the field research outcome. The
IDVC project created a large pool of technical manpower, provided training and consultancy
services to the states, participated in various evaluations, and provided consultancy services
to WHO and other organizations.

Malaria epidemiology is dynamic and has undergone a dramatic change during the last half a
century. In addition, the country has witnessed emergence of arboviral diseases like dengue
and chikungunya. Many new techniques are being developed by various laboratories through-
out the world. Water harvesting, global warming, climate change, soil change, changing profile
of agriculture are adding new dimensions to the vector borne diseases. In view of these
changes, NIMR has reorganised its field units. Some field units were discontinued and two
new units were opened. These field units have new mandate as per the need of the local situ-
ation. The field units will also actively participate in the planning and monitoring of the ongo-
ing disease vector control interventions in the states.
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Major Achievements of IDVC Project

Beginning in 1958, the national malaria eradication programme (NMEP) relied heavily on in-
door residual spraying of insecticides for vector control during the eradication era until the early
1980s when the IDVC project was initiated. Since then the project has demonstrated feasibility
of integrated disease vector control methods in various ecosystems such as rural plains, indus-
trial units, urban areas, and forest areas, as well as an island. Important technologies demon-
strated by the project and later transferred to NMEP (now renamed as the National Vector
Borne Disease Control Programme, NVBDCP) are mentioned below.

Larvivorous Fish

The Kheda Project initiated in Nadiad taluka, Gujarat in 1983 to test alternative methods of
control revived interest on use of larvivorous fish in malaria control including their mass produc-
tion along with food fish by involvement of village Panchayats. Feasibility of use of larvivorous
fish was demonstrated at various sites in rural, industrial and urban areas. Thereafter, the tech-
nology was adopted by the national programme in different states. The method is currently be-
ing used in 100 malaria endemic districts, entire states of Maharashtra and Karnataka, parts
of Gujarat and many other states with World Bank support. It has been found a cost-effective
technology. In several cities such as Chennai, Panaji, Ahmedabad, Surat and Mangalore, ex-
tensive use of larvivorous fish is being made. An independent assessment of the larvivorous
fish programme in the country has reported that the technology has been fully imbibed in the
malaria control strategy and is being scaled-up in new areas. Training manuals have been de-
veloped and programme personnel have been trained in different states. Taking inspiration
from India’s larvivorous fish programme, WHO Eastern Mediterranean Region has taken tech-
nical support from MRC (now NIMR) for a similar initiative.

Gambusia affinis Poecilia reticulata
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Environmental Management

The environmental management methods were shown to be cost-effective in Kheda and indus-
trial complexes in Uttaranchal. These methods, which include safe storage of household wa-
ters, periodic cleaning of receptacles, improvement of drainage, earthwork for filling puddles
and pools, solid waste management, use of expanded polystyrene beads, repair of water sup-
ply leakages, etc, now have become a component of the vector control strategy in urban areas
of Chennai, Ahmedabad, Surat and Bangalore, several industrial complexes, seaport areas in
Goa state and Konkan railways. As a result of the advocacy efforts of the project, urban by-laws
have been modified in Chennai and Goa and a similar move has been made in Gujarat.

Filling of mosquito breeding habitats

Insecticide-treated Mosquito Nets

Field evaluation of insecticide-treated mosquito nets (ITNs) for malaria control was conducted
for the first time in India in Kamrup district, Assam. The ITN programme was expanded to high
malaria transmission areas in Sundargarh district, Orissa, Jabalpur, Madhya Pradesh and the
Car Nicobar Island. ITN technology feasibility trials led to their acceptance as an effective tool
for malaria control by the NVBDCP in malaria endemic areas of the country. A major
programme is now underway for (re)treatment of nets owned by people. More recently, effec-
tiveness of long-lasting insecticidal nets (LLINS) against malaria has also been demonstrated.
ITNs and LLINs have therefore become an innovative technology to fight malaria in the country.

Distribution and insecticidal treatment of bednets
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Biolarvicides

Large-scale, multi-centre trials of various formulations of biolarvicides such as Bacillus
thuringiensis israelensis and B. sphaericus were conducted for the first time in the country at
13 field units of NIMR. For the first time, larval control alone led to the control of malaria and
filariasis in endemic Primary Health Centres (PHCs) of Shahjahanpur district, Uttar Pradesh.
These trials have led to the use of biolarvicides by the NVBDCP in urban and peri-urban areas
for control of malaria and filariasis.

Spraying of biolarvicides in curing waters and storm drains

Health Impact Assessment

Major advances have been made in the use of health impact assessment (HIA) in environmen-
tal impact assessment at several locations in the country. For example, 760 km railway track
of Konkan Railway was made mosquito free jointly by Railways and NIMR Goa unit. The work
at the Sardar Sarovar Water Resources Development Project in Gujarat has received wide ap-
preciation. Mitigating measures have been undertaken to prevent any outbreak of diseases in
the command area. Currently, HIA is being done of the Bargi Dam and Narmada Sagar Dam
in Madhya Pradesh state.

Filling up of breeding places along the Sardar Sarovar Water Resources Development
Konkan railway track Project in Gujarat where health impact
assessment was undertaken
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Therapeutic Efficacy Studies

Field units monitored the in vitro and in vivo sensitivity of P. falciparum to antimalarial drugs.
A 7-day simplified in vivo test for the detection of R Il and R IlI levels of resistance in P.
falciparum to chloroquine was developed, that facilitated detection of several drug resistant foci
in a short period of time in the country. Since 2001, using WHO standard protocols, therapeutic
efficacy of chloroquine in vivax malaria was evaluated in Tamil Nadu, Navi Mumbai and Uttar
Pradesh. Therapeutic efficacy of chloroquine and/or sulphadoxine-pyrimethamine (SP) in the
treatment of falciparum malaria was evaluated in Assam, Gujarat, Tamil Nadu, Orissa,
Karnataka, Uttar Pradesh, Goa, Madhya Pradesh, West Bengal and Jharkhand states. Simi-
larly, artesunate and SP combination was evaluated for treatment of falciparum malaria in
Assam, Orissa and Madhya Pradesh. Wherever treatment failure with chloroquine was found
more than the accepted cut off levels, the drug policy was changed by the National Vector
Borne Disease Control Programme.

Screening of patients for therapeutic efficacy Screening of patients for therapeutic efficacy
studies at Chennai studies in Uttar Pradesh

Information, Education and Communication

The audio-visual unit produced nearly 50 films and 15 brochures. Training modules were de-
veloped for engineers and architects for safe designs. IDVC project developed a demonstra-
tion-based approach to health education. For the first time, each year 50,000 students study
elementary epidemiology of malaria and its control. They pass a special paper on malaria and
take the benefit of grace marks for admission in professional courses. Goa’s school health
programme is an example to emulate in other states. IEC has now come to the centre stage
of the National Vector Borne Disease Control Programme.

Exhibition on malaria Demonstration of malaria parasites
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Other Research Activities

Other major contributions of the project are given below:

Several malaria rapid diagnostic tests namely Paracheck®, Parasight®, ICT, OptiMal®, etc.
were evaluated in Delhi, Gujarat, Tamil Nadu, Goa, Orissa, Assam and Karnataka. The
programme and the private health sectors are now using many of these tests for the di-
agnosis of P. falciparum and P. vivax malaria.

Phase Il clinical trials of a—f arteether against uncomplicated P. falciparum malaria have
led to the inclusion of the use of this drug into the National Drug Policy for the treatment
of malaria. Further, new drugs and new artemisinin-based combination therapies are be-
ing evaluated for introduction into the programme.

Comprehensive vector control strategies for malaria and dengue control in arid areas of
north Gujarat and malaria, and dengue and Japanese encephalitis control in Karnataka
have been developed.

Following a retrospective study to measure the burden of malaria in Ahmedabad City, the
malaria information system has been improved.

Use of indoor residual spraying with insecticides in high risk areas remains an important
tool against malaria. In view of the need of more effective insecticides following the de-
velopment of resistance in vectors to conventional insecticides, several new insecticides
namely deltamethrin, lambdacyhalothrin, cyfluthrin, bifenthrin, chlorpyriphos methyl and
alphacypermethrin evaluated with project support are now being used in the national
programme for malaria control.

A number of new larvicides have been evaluated at various field units.

Technical Support to Programme and other Agencies

IDVC project has provided support in implementing various activities of the National Vec-
tor Borne Disease Control Programme such as for training, epidemiological investiga-
tions, malaria situation analysis, programme planning and evaluation, etc. More detailed
information has been given in Chapter 18 : Support Provided to the Programme.
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