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Visceral leishmaniasis (VL) is a fatal disease with 
an estimated incidence of 500 000 cases per year. 
Of these, 60% occur in the Indian subcontinent 
(India, Bangladesh and Nepal), mainly among the 
poorest population groups living in rural areas. 
New drugs and diagnostics have created a major 
new opportunity for improved case management, 
control and even elimination of VL. In 2005, the 
health ministers of Bangladesh, India and Nepal 
signed a Memorandum of Understanding for joint 
efforts to eliminate VL as a public health problem 
from the Indian subcontinent by the year 2015. 
However, to achieve elimination major hurdles 
must be overcome, such as reduced availability of 
first-line diagnostics and drugs and long delays 
in diagnosis and treatment. Research is needed 
to further improve intervention tools, provide 
evidence on cost-effective interventions and design 
appropriate implementation strategies.

The overall strategic objective of this business line 
is to develop and validate innovative and efficient 
interventions and strategies for the elimination of 
visceral leishmaniasis from the Indian subcontinent. 
TDR is expanding its ongoing implementation 
research in the three countries and integrating this 
research into the national elimination programmes. 
The end-product targets, which are to be completed 
by 2013, will be to reach consensus on VL 
elimination strategies by developing an evidence-

based and cost-effective elimination strategy that 
will combine case management and vector control 
with improved interventions using a safe and 
affordable combination therapy. The main outcome 
will be the adoption of evidence-based policies in 
the elimination programmes. The impact will be 
the elimination of VL as a public health problem 
in the Indian subcontinent.

Key highlights: During 2008, two major multi-centre 
implementation research initiatives continued 
in the Indian subcontinent: a) a multi-centre 
study on VL case finding and treatment strategies 
and b) a multi-centre study on cost-effective VL 
vector management. 

Results from these studies showed that the 
estimated annual incidence of VL in the endemic 
districts was, in 2008, 35 times higher than 
the elimination target in 2015, which is < 1 per 
10 000 inhabitants. It was also shown that in 
districts with a relatively poor passive case detection 
(PCD) system, house-to-house screening can double 
the number of VL cases encountered in one year, 
and that the effort in terms of number and cost of 
houses visited to find one new case is reasonable. 
Studies on vector control management showed that 
indoor residual spraying (IRS), and to a lesser extent 
environmental management (EVM) as well as long- 
lasting insecticide-treated nets (LLINs), significantly 
reduced sandfly densities when applied by research 

Overview and highlights
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teams. However, when IRS was delivered through 
national programmes in India and Nepal, the effect 
was very much limited. In Bangladesh, in the 
absence of a national vector control programme, the 
mass treatment of existing non-impregnated bed 
nets with slow-release insecticides was fairly easy to 
organize, was well accepted by the population and 
had a significant vector reduction effect for at least 
6 months (bioassay study ongoing). The findings 
were used to inform vector control policy.

Another study to determine the efficacy and safety 
of the miltefosine+liposomal amphotericin B 
(AmBisome®) combination is going on in India 
and will start soon in Bangladesh. 

 
This has two objectives:  
a) protect miltefosine and AmBisome® by 
combining each with another active agent; and 
b) provide a short course of both agents to improve 
the cost of goods and full compliance, and to make 
the regimen acceptable for individual patients 
and the region-wide elimination programme.
Development of simple rapid diagnostics for VL are 
covered within BL7 on accessible quality-assured 
diagnostics.

These research activities of BL10 were reviewed and 
endorsed by TDR’s Strategic and Scientific Advisory 
Committee (SAC) on research in support of VL 
elimination, which met 1–3 September 2008 in 
New Delhi, India.
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1.1. Poverty/equity context

Visceral leishmaniasis is a serious disease with 
major public health implications in the Indian 
subcontinent (Bangladesh, India and Nepal), East 
Africa (Ethiopia, Kenya and Sudan) and Latin 
America (Brazil). The incidence is 500 000 per 
annum, mostly affecting the poorest population 
groups of marginalized communities living in 
primarily rural areas. Sixty percent of the annual 
cases occur in well-defined areas of India, 
Bangladesh and Nepal, where about 150 million 
people are at risk of developing VL in approximately 
94 districts of the Indian subcontinent countries.

Vector transmission is related to poor housing 
conditions, due to cattle and people often sleeping 
under one roof. Early symptoms of VL are often 
not reported to health workers, delaying treatment 
in areas of poor access, with the result that a 
large number of people continue to harbour the 
parasite and remain a source for new infection and 
continued transmission. 

This is one of the challenges of the VL elimination 
strategy — to take into account people’s health-
seeking behaviour and to develop treatment 
strategies in the context of poverty, poor accessibility 
and inadequate health services. Other challenges are 
the different applications of VL drugs (such as when 
and how to use oral, intramuscular or intravenous 
treatments) and their safety in malnourished 
and often overworked populations, as well as 
the acceptance of the treatment, its possible side 
effects and the feasibility of case management at the 
primary health care level.

Controlling and eliminating VL require the 
development of appropriate, cost-effective 

intervention tools and comprehensive strategies. 
These include evidence-based management of VL 
and use of VL drugs and diagnostics, cost-effective 
integrated vector management, and development 
and evaluation of new and improved diagnostics, 
drugs and combination therapies.

This business line encompasses a dynamic process 
of needs-based research to generate evidence and 
to advise on policies and strategies in support 
of the elimination programmes. It will enhance 
health research and leadership in disease-endemic 
countries, and improve access to superior proven 
interventions. Elimination of VL will promote equity 
and poverty reduction, and it will lead to socio-
economic development of the targeted populations. 
Social science research will be a crucial complement 
in these restricted environments to the biological, 
epidemiological and ecological research.

1.2. Strategic objectives

Overall objective

The overall strategic objective of this business line 
is to develop and validate innovative and efficient 
interventions and strategies for the elimination of 
visceral leishmaniasis from the Indian subcontinent.

Specific objectives
•  Steward the defining of research needs and 

priorities, and provide technical guidance to 
research for elimination of visceral leishmaniasis.

•  Generate evidence on cost-effective elimination 
strategies using optimal interventions across 
diagnosis, treatment and vector control.

•  Develop and evaluate new and improved 
diagnostics, drugs and combination therapies for 
control of visceral leishmaniasis.

1. Context, strategic objectives 
and framework
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1.3. Strategic framework

The expected end products will be evidence-based, 
cost-effective case finding and case management 
systems using safe and effective drugs or drug 
combinations and cost-effective integrated vector 
management. The main outcome will be the 
adoption of evidence-based policies by the VL 
elimination programmes. The impact will be the 
elimination of VL as a public health problem in the 
Indian subcontinent. The activities, end-products, 
expected outcomes and impact are presented in 
Table 1 and Fig. 1.

Essential deliverables will be available by 2013 so 
that scaling-up can be initiated; currently work 
is at the subdistrict level. Further validation of 
cost-effective strategies will be conducted in wider 
geographical areas within the countries.

The monitoring of the milestones in BL10 is shown 
in the TDR framework (Fig. 2) and is organized in 
the following steps:

•  identification of critical gaps in disease and 
vector control methods and strategies through 
knowledge review;

•  exploitation of current knowledge base and/or 
conducting of studies to generate new knowledge 
to fill the gaps identified;

•  development of safe, cost-effective intervention 
and integrated vector control methods and 
strategies with large-scale implementation 
potential;

•  evaluation under field or semi-field conditions 
of the improved interventions, with methods 
and strategies developed and, if needed, further 
modified or improved before a final validation;

•  guidance for optimal large-scale implementation 
of the recommended improved interventions, 
methods and strategies.
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Table 1. InDICaTORS fOR enD-PRODuCTS anD OuTCOmeS 

Objectives End-products Indicator for end-products Expected outcomes Indicators for expected outcomes

1. Provide stewardship 
and empowerment to 
help define research 
needs/priorities and 
provide technical 
guidance to research 
for elimination of VL

consensus reached 
on elimination 
policies

functional link established with the regional technical 
advisory group (RtAG), stakeholders and interested 
parties to assess and advise on tools and strategies for Vl 
elimination by 2013

consensus developed by 2013 on Vl elimination policies, 
methods and guidelines

Guidelines generated by countries for policy of  
Vl elimination (2013)

Guidelines for policy of Vl elimination developed 
and distributed among all health districts

Guidelines for policy implemented in all Vl-endemic 
health districts in the three countries 

2. Generate evidence 
on most cost-effective 
elimination strategies 
using optimal 
interventions across 
treatment and vector 
control

optimal cost-
effective elimination 
strategy defined by 
2013, combining 
case detection/ 
management and 
vector control 

Case detection/management:
cost-effective strategy for case detection: a) tested at scale 
under programme conditions; b) published by 2012; and c) 
guidelines available at district/sub-district level by 2013 

monitoring tool kit for patient management

training programme for Vl care providers tested under 
programme conditions and publishing optimal use of Vl 
drugs and diagnostics by 2012

improved understanding of private-sector use (india) and 
appropriate actions implemented successfully at scale with 
guidelines available at endemic district offices by 2013

tools for pharmacovigilance a) developed; and b) accepted 
by programme managers and health ministries by 2013

Vector management
cost-effective and sustainable vector control strategy 
developed and disseminated (% of subdistricts with 
updated vector management guidelines)

monitoring tool kit for vector management tested at 
scale under programme conditions (% of subdistricts with 
monitoring toolkits for vector management)

evidence of combination of iRs/llins established and pub-
lished (number of publications on iRs/llin combination 
and % of districts with guidelines on iRs/llin combination 
strategy)

new stakeholder roles in vector management and training 
outcomes validated in national programmes and available 
in districts/subdistricts 

Reduction of Vl disease burden

monitoring system for staff performance fully operational 
in all high-endemicity districts (“high endemicity” and 
“fully operational” to be determined) by 2014

Adequate case management established (“adequate” to 
be defined) by 2014

Reduced private-sector use for Vl treatment in india

cost-effective case detection strategy fully implemented 
in high-endemicity districts of the three countries by 2014

pharmacovigilance tools developed and made available 
to national health information (hi) system

cost-effective and sustainable vector control strategy in 
operation in the highly endemic districts of the 3 target 
countries

monitoring tool kit for vector management implemented 
by district/subdistrict offices in endemic districts

subdistricts implement iRs/llin combination strategy 
according to local requirements

new roles by stakeholders adopted and improved knowl-
edge and skills documented

Annual Vl incidence reduced to 1 per 10,000 cases 
(2015)

percentage of district/sub-district hospitals in highly 
endemic districts applying the monitoring system

percentage of Vl care providers fulfilling criteria for 
adequate case management (defined in tool kit)

percentage of use of private sector for Vl treatment 
in india

percentage of subdistricts applying recommended 
mix of AcD/pcD (active/passive case detection)

pharmacovigilance introduced into the national hi 
system (2014)

percentage increase in patients’ satisfaction (survey)

percentage decrease in default rate among Vl 
patients receiving treatment

percentage of subdistricts applying annually the 
complete vector control monitoring toolkit

percentage of subdistricts applying the recom-
mended combination of vector control interventions

number of stakeholders fulfilling new roles 
(descriptive); 

percentage of increase in knowledge/skills by control 
managers

3. Develop and 
evaluate new and 
improved diagnostics, 
drugs and combination 
therapies

evidence on real-life 
cost-effectiveness 
of the chosen drug 
combination

safe and affordable Vl combination therapy developed for 
Vl treatment (2012)

pKDl therapy developed (2012)

improved treatment interventions developed and introduced 
into national treatment guidelines (2012)

therapy for pKDl developed and introduced into national 
treatment guidelines (2012)

combination therapy strategy implemented at scale 
(2013)

percentage of health districts in the endemic area 
applying the improved treatment strategy

percentage of health districts in the endemic area 
treating pKDl patients following national guidelines
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Objectives End-products Indicator for end-products Expected outcomes Indicators for expected outcomes

1. Provide stewardship 
and empowerment to 
help define research 
needs/priorities and 
provide technical 
guidance to research 
for elimination of VL

consensus reached 
on elimination 
policies

functional link established with the regional technical 
advisory group (RtAG), stakeholders and interested 
parties to assess and advise on tools and strategies for Vl 
elimination by 2013

consensus developed by 2013 on Vl elimination policies, 
methods and guidelines

Guidelines generated by countries for policy of  
Vl elimination (2013)

Guidelines for policy of Vl elimination developed 
and distributed among all health districts

Guidelines for policy implemented in all Vl-endemic 
health districts in the three countries 

2. Generate evidence 
on most cost-effective 
elimination strategies 
using optimal 
interventions across 
treatment and vector 
control

optimal cost-
effective elimination 
strategy defined by 
2013, combining 
case detection/ 
management and 
vector control 

Case detection/management:
cost-effective strategy for case detection: a) tested at scale 
under programme conditions; b) published by 2012; and c) 
guidelines available at district/sub-district level by 2013 

monitoring tool kit for patient management

training programme for Vl care providers tested under 
programme conditions and publishing optimal use of Vl 
drugs and diagnostics by 2012

improved understanding of private sector use (india) and 
appropriate actions implemented successfully at scale with 
guidelines available at endemic district offices by 2013

tools for pharmacovigilance a) developed; and b) accepted 
by programme managers and health ministries by 2013

Vector management
cost-effective and sustainable vector control strategy 
developed and disseminated (% of subdistricts with 
updated vector management guidelines)

monitoring tool kit for vector management tested at 
scale under programme conditions (% of subdistricts with 
monitoring toolkits for vector management)

evidence of combination of iRs/llins established and 
published (number of publications on iRs/llin combina-
tion & % of districts with guidelines on iRs/llin combina-
tion strategy)

new stakeholder roles in vector management and training 
outcomes validated in national programmes and available 
in districts/subdistricts 

Reduction of Vl disease burden

monitoring system for staff performance fully operational 
in all high-endemicity districts (“high-endemicity” and 
“fully operational” to be determined) by 2014

Adequate case management established (“adequate” to 
be defined) by 2014

Reduced private-sector use for Vl treatment in india

cost-effective case detection strategy fully implemented 
in high-endemicity districts of the three countries by 2014

pharmacovigilance tools developed and made available 
to national health information (hi) system

cost-effective and sustainable vector control strategy in 
operation in the highly endemic districts of the 3 target 
countries

monitoring tool kit for vector management implemented 
by district/subdistrict offices in endemic districts

subdistricts implement iRs/llin combination strategy 
according to local requirements

new roles by stakeholders adopted and improved knowl-
edge and skills documented

Annual Vl incidence reduced to 1 per 10,000 cases 
(2015)

percentage of district/sub-district hospitals in highly 
endemic districts applying the monitoring system

percentage of Vl care providers fulfilling criteria for 
adequate case management (defined in tool kit)

percentage of use of private sector for Vl treatment 
in india

percentage of subdistricts applying recommended 
mix of AcD/pcD (active/passive case detection)

pharmacovigilance introduced into the national hi 
system (2014)

percentage increase in patients’ satisfaction (survey)

percentage decrease in default rate among Vl 
patients receiving treatment

percentage of subdistricts applying annually the 
complete vector control monitoring toolkit

percentage of subdistricts applying the recom-
mended combination of vector control interventions

number of stakeholders fulfilling new roles 
(descriptive); 

percentage of increase in knowledge/skills by control 
managers

3. Develop and 
evaluate new and 
improved diagnostics, 
drugs and combination 
therapies

evidence on real-life 
cost-effectiveness 
of the chosen drug 
combination

safe and affordable Vl combination therapy developed for 
Vl treatment (2012)

pKDl therapy developed (2012)

improved treatment interventions developed and introduced 
into national treatment guidelines (2012)

therapy for pKDl developed and introduced into national 
treatment guidelines (2012)

combination therapy strategy implemented at scale 
(2013)

percentage of health districts in the endemic area 
applying the improved treatment strategy

percentage of health districts in the endemic area 
treating pKDl patients following national guidelines
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BL10
impact

Main end-productsMain activities Objectives

BL10
business plan

approved
(JCB 07)

Cost-e�ective, safe 
and acceptable 
implementation 
strategy

VL elimination 
( <1 per 10,000) & 
reduction of CFR

Improve case 
detection/management

Improved vector control

Stewardship and 
empowerment role

Reaching consensus on 
policy for VL elimination 

Harmonization with 
other initiatives in the 
region 

E�cacy trial of alterna-
tive vector control  

Cost/ feasibility analysis 
of improved  strategies*  

Validation of improved 
strategies involving 
communities and other 
partners*

Testing conventional & 
combination therapy for 
e�cacy and safety*

Development of new 
diagnostics*  

Drug utilization patterns 
and management in 
public & private sector 
pharmacovigilance

Validating active case 
�nding & PHC-driven 
treatment (cost, e�ect, 
safety and feasibility)* 

* Multi-country 
studies in place 
or forthcoming

CFR: case �nding 
rate; 
PHC: primary 
health care; 
VL: visceral 
leishmaniasis  

Fig. 1. strategic framework
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r  

 

BL10 summary  Basic 
research Discovery

upstream downstream

Product 
development

Intervention
development

Real-life
evaluation

Research for 
access

1. Knowledge review

2. Targeted studies 
to �ll critical gaps

3. initial design or 
intervention

4. Testing under 
controled conditions

7. Recommended for 
disease control use

Generic stage

Problem/situation
analysis

Exploratory research
for possible solutions

Pretesting

Design new/improved 
interventions/strategy

Intervention/strategy
re�ned

Intervention/strategy
recommended for use

Research on scale-up

Intevention/strategy
implemented at scale

Corresponding stage 
for research on access

2007 2008 2009 2010 2011 2012 2013

Multicentric evaluation
of intervention/strategy
and its 
cost–e�ectiveness

6.  Testing in real-life 
settings

5.  Finalization or 
intervention

Drug combinations

Vector management

Dx +Rx Strategy

Fig. 2. framework for monitoring milestones of downstream research
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2. Key stakeholders, roles 
and responsibilities

Operational partner Role

Vl control programmes in health ministries of india, 
nepal, Bangladesh

help to define and set research strategies and 
implementation of evidence-based interventions

Academic institutes: icmR (india), icDDR, nipsom 
(Bangladesh), Koirala institute of health sciences 
(nepal)

collaborate and undertake research activities

World Bank (through india), GtZ Donors

DnDi, ioWh, iDRi/inBios, Zentaris, paladin, Gilead, 
Bayer, Vestergaard

collaborate with public and private partners active 
in product development for Vl control

Table 2. BL10 OPeRaTIOnaL PaRTneRSHIPS anD ROLeS

The major partnerships of this business line are illustrated in Table 2.
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3. Implementation plan for 
2008–2013 and progress

3.1. Plan, progress and key 
milestones

This business line’s 2008 implementation and 
progress are highlighted in the following three 
major areas of research activities (Table 3 details 
the overall 2008–2013 activities, milestones and 
target dates).

2008 highlight 1: Establishment of link 
with the Regional Technical Advisory 
Group (RTAG) of the elimination pro-
gramme

TDR has long-standing experience in the region 
working through direct interactions, collaborative 
research and capacity strengthening. The 
elimination programme created a regional technical 
advisory group (RTAG) to oversee and manage 
the programme. TDR is fully recognized by and 
participated in this group’s meeting in November 
2006, and has been invited to participate in the 
first international mission commissioned by 
India’s National Vector Borne Diseases Control 
Programme to monitor kala azar elimination efforts 
in Bihar State from 31 January to 5 February 2008. 
Furthermore, TDR data analysis and protocol 
development workshops have been organized so 
that RTAG meetings can follow PI meetings and 
provide direct input into their work.

2008 highlight 2: Define optimal and 
most cost-effective elimination strategy 
to combine case management and vector 
control

Two major multi-centre research initiatives have 
been undertaken in the Indian subcontinent:

• Study on VL case finding and treatment strategies;

• Study on cost-effective VL vector management.

Phase I studies, which were completed in 2007, were 
first analysed jointly by the multi-centre research 
teams and then again with RTAG and policy-makers 
during back-to-back workshops in Varanasi, India, 
26 March-3 April, 2007. Phase II studies were 
conducted in 2008. Figs. 3 and 4 summarize the 
studies conducted at different stages, from Phase I 
conducted in 2007, Phase II conducted in 2008 and 
Phase III studies to be conducted during 2009.

The findings and conclusions of Phase II studies 
conducted in 2008 were:

VL diagnosis and treatment
•  Compared to Phase I findings in 2007, in 2008 

a higher annual incidence rate was estimated in 
the study districts: roughly 35 cases per 10 000 
inhabitants (elimination target in 2015 is  
1 per 10 000) but with a considerable variation 
between study districts and countries, the highest 
in Bangladesh and lowest in Nepal.

•  In districts with a relatively poor passive case 
detection (PCD) system, house-to-house 
screening can double the number of VL cases 
encountered in one year, and the effort in terms 
of number and costs of houses visited to find one 
new case is reasonable.

•  PCD is expensive for patients because they first 
use costly nongovernmental providers before they 
come to the diagnostic centres (India and Nepal).

•  An important benefit of house-to-house screening 
is the detection of the epidemiologically 
important post-kala azar dermal leishmaniasis 
(PKDL) cases. Here, however, case holding 
proved to be a challenge.

•  Piloting the decentralized miltefosine treatment 
in India and Nepal at PHC/community level 
(limited information because of low drug 
availability) showed good compliance monitoring 
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Phase I results: ACD (active case detection through house-to-house screening) identi�es 
20% to 100% more VL cases than PCF with a large variation among districts. Annual 
incidences are 20 times higher than elimination target (1 case per 10 000 population)

 Question: 
How many VL cases are missed by PCD (passive case detection) and 
what is the burden (annual incidence) of VL in endemic districts?

Phase II results: PCD is expensive for the patient (”healer shopping”) compared to ACD
House-to-house screening is cost-e�ective in “abandoned” districts with poor PCD

 Question: 
How much e�ort and costs to �nd undetected cases through ACF 
compared to PCD?

Phase III – to be measured: Comparing cost, yield and feasibility of ACD through
A) camp approach
B) index–case based approach
C) award approach
D) house-to-house approach (blanket approach)

 Question: 
Which is the most cost-e�ective and sustainable method of ACD?

Phase I results: • Adequate knowledge about VL in India & Nepal, de�cient in Bangladesh
• Long delay in diagnosis and treatment, often due to lack of resources
• Private sector important in India, public sector in Bangladesh and public sector and 
private pharmacies in Nepal

 Question: 
What do people know about VL and what are their health seeking 
behaviours when a�ected by VL?

Phase II results: Case management study hampered by reduced availability of 1st- line 
drugs in Nepal and India, no oral VL drug in Bangladesh; however, positive pilot experience 
with drugs management at PHC/community level & patients increased satisfaction

 Question: 
Can adequate drug management at PHC/Community level improve 
public health sector use (India) & patient satisfaction, reduce treatment 
delay and strengthen adherence? 

Phase III – to be measured: Performance (quality) of health staff at PHC level in patient 
management, patient satisfaction in public & private sector, indicators to be used in a 
monitoring tool kit for case management

 Question: 
Given improved drug availability at PHC, what are favoring and limiting 
factors for adequate case-management and compliance?

Fig. 3. sequence and summary of case finding studies: case finding and disease burden

Fig. 4. summary of case management studies: health-seeking behaviour
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by providers and patient acceptance compared 
to control districts with routine treatment at 
hospital level.

Private-sector use by VL patients in India (a pattern 
which is not fully understood and requires further 
research) and delays in treatment seeking in all study 
areas were found to be high. Major publications 
stemming from these activities can be found in 
Annex 1.

VL vector management

Fig. 5 summarizes the sequence of VL vector 
studies, phases I-III. Publications about VL vector 
studies are presented in Annex 1.

•  Phase I studies showed that IRS, and to a lesser 
extent EVM and LLINs, significantly reduced 
sandfly densities for at least five to six months 
in study households. Mud plastering did not 
reduce sandfly densities (Bangladesh study). 

Lime plastering in India and in one site in Nepal 
resulted in a significant reduction of sandfly 
densities, but not in the second Nepali site; this 
was the most costly intervention.

•  Phase II studies showed that there were 
important performance issues in the national IRS 
programmes (India and Nepal) resulting in sub-
standard bio-assay results and vector trapping in 
sentinel houses.

•  In Bangladesh, the impregnation programme 
for existing bed nets (carried out under the 
supervision of the research teams) was successful 
in terms of high acceptance and user satisfaction; 
programme costs as well as the long-lasting effect 
of the chemical under real-life conditions are still 
being monitored.

Phase I results: RS and less LLINs & EVM are e�cacious when applied by researchers
Very limited control in Bangladesh but high coverage with non-impregnated bednets.

 Question: 
What is the e�cacy of vector control tools?

Phase II results: E�ectiveness of IRS with DDT in India with pyrethroids in Nepal is limited.
In Bangladesh massive net treatment is highly acceptable and feasible, high e�cacy
up to at least six months

 Question: 
Is IRS in India & Nepal e�ective when delivered through national 
programs? Are LLINs in Bangladesh an e�cacious and acceptable tool?

Phase III – to be measured/validated: Performance (quality) to health sta� at PHC level in 
patient management, patient satisfaction in public & private sector, indicators to be used 
in a monitoring tool kit for case management

 Question: 
Is systematic monitoring of program performance a�ordable and 
feasible? Is a mix of LLINs/IRS in Bangladesh feasible and cost-e�ective?

Fig. 5. sequence and summary of Vl vector studies
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2008 highlight 3: development and 
evaluation of new/improved diagnostic, 
drug and combination therapies

•  Phase IV study in Bangladesh was completed by 
October 2008 with 1007 patients enrolled; 826 
(82%) completed the six-month follow-up. The 
data will be analysed to estimate the efficacy and 
safety of the treatment.

•  The combination amphotericin B 
(AmBisome®)+miltefosine therapy study was 
initiated in India on August 2007. On Jan. 26, 
2008, a serious unexpected suspected adverse 
reaction (SUSAR) resulting in a fatality was 
reported; as a result, the study was stopped and 
the protocol reviewed and amended. The study 
re-initiated in September 2008.

•  The combination study in Bangladesh has not 
started, mainly due to the addition of more safety 
tests for the enrolled participants. These increased 
the complexity of the study and reinforced the 
need to conduct the study at the hospital level 
rather than at subdistrict (upazila) level.

•  The study to assess the safety and efficacy of 
miltefosine in patients with PKDL in India 
and extend the label on miltefosine to PKDL 
treatment in India is undergoing. All study sites 
have completed enrolment, and the six month 
follow-up preliminary results are encouraging.

Significance of implementation research 
to overall TDR goals

This implementation research (IR) programme is a 
good example of how research can inform control 
and vice versa. Policy-makers, RTAG and SEARO 
acknowledge the stewardship and empowerment 
role of TDR in this research to underpin the 
elimination initiative. Principal investigators (PIs) 
of the IR packages were invited by policy-makers 
to advise on their strategies. Two examples: the 
Director General of Health Services in Bangladesh 
invited the PI of the vector package to advise on 
how to speed up the vector control programme, and 
the District Health Officer in a VL-endemic district 
organized the provision of VL treatment which had 
been unavailable before the study was started.

Harmonization with other research initiatives in 
the region have taken place, particularly with 
KALANET, an EU-funded VL vector research 
programme in India and Bangladesh. The coopera-
tion, participation and funding from the German 
development agency Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) and GTZ-IS 
(its international services unit) proved useful and 
productive, with further collaborations planned.

A special effort was made to estimate the financial, 
infrastructural, supply and human resource 
requirements for scaling up the modified strategy 
to all VL-endemic districts in the three countries. 
This was done through regional experts in 
collaboration with other partners, particularly GTZ. 
The draft report was submitted in October 2008; 
after including further details, the final report is 
expected at the end of 2008. This will be discussed 
further with GTZ-IS towards design of a fund-raising 
strategy for the elimination program during 2009.
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3.2. Implications of progress 
and global context changes 
on 2008–2013 plans

One of the challenging yet positive features of this 
BL is that VL treatment strategies are not something 
fixed, but change over time; health services and 
treatment guidelines must adapt to these changes. 
Thus implementation research will be needed to 
avoid encountering major pitfalls.

Activities (based on Table 1 objectives and expected 
end-products) were evaluated and approved by the 
BL’s Strategic and Scientific Advisory Committee 
(SAC) in New Delhi, India, 1-3 September 2008. 
A list of the new research proposal and progress 
reports approved can be found in Annex 2.

The approved Phase III implementation research 
projects will not only respond to issues discovered 
during Phase II studies, but will also estimate the 
measurement and analysis of scaling-up activities 
to much larger geographical areas. As a first 
step, an expert group has been commissioned to 
estimate the resource requirements of scaling-up 
the elimination activities in highly endemic 
districts of the three countries. Close cooperation 
with other partners and high-level policy-makers 
will be essential.

Cost-effective case detection strategies will be 
validated (including camp approach, index case 
approach, house-to-house screening and incentive-
based approach) and the performance of PHC 
services in the management of VL patients will be 
analysed. In the vector management package, a 
complete monitoring and evaluation tool kit for 
district vector control services will be tested and 
the cost of its application assessed.

In 2009, a linkage with the other component of 
this business line will be achieved by adapting the 
findings of new treatment regimens to the diagnostic 
and clinical services in the target countries. 

3.3. Specific activities  
for 2009

Specific activities for 2009–2013 are listed in 
Table 3. In 2009, meetings with RTAG and 
follow-up meetings for the analysis of Phase 
III case finding in treatment strategies and VL 
vector control with both PIs and national control 
programs are planned.

In addition, Phase III studies on vector control 
and case management will be conducted in the 
three countries (see Figs. 3, 4 and 5 for more 
information). Several clinical trials will evaluate 
AmBisome® alone or in combination with 
miltefosine, and others will be started. 
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Table 3. 2008-2013 aCTIvITIeS, mILeSTOneS anD TaRgeT DaTeS

BL objectives Activities (2009-2013) Milestones and target dates

1. Provide 
stewardship 
and 
empowerment 
role to define 
needs, research 
priorities 
and technical 
guidance to 
research for 
elimination of 
VL

1.1. Annual meeting to reach consensus 
on policy for elimination (RtAG)

1.2. follow-up meetings for the analysis 
of phase iii case finding in treatment 
strategies and Vl vector control with 
both pis and national control programs 

1.3. harmonization with other initia-
tives in the region, particularly with 
the World Bank in india, KAlAnet and 
German development agency GtZ 

functional link with RtAG and stakeholders 
to assess and advise on policies for control 
and elimination strengthened (2013) 

links with RtAG, control programmes and 
stakeholders strengthened (2009)

consensus on Vl elimination policies, 
methods and guidelines for policy of use of 
evidence-based interventions developed 
(2013)
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BL objectives Activities (2009-2013) Milestones and target dates

2. Generate 
evidence on 
cost-effective 
elimination 
strategies 
using optimal 
interventions 
across 
treatments and 
vector control

2.2. Case detection/management

2.2.1. compare cost, yield and feasibility 
of active case detection through camp 
approach, index-case based approach, 
award approach and house-to-house 
approach (blanket approach)

2.2.2. Assess performance (quality) 
of health staff at phc level in patient 
management and patient satisfaction 
in public sector; develop and validate 
indicators to be used in a monitoring 
tool kit for case management; validate 
the monitoring tool kit at district level 
under program conditions; estimate 
improved staff performance through 
standardized training program. create 
evidence regarding reasons for private-
sector preference in india; develop/
validate interventions and monitor 
improved public-sector use

2.2.3. Develop tools for 
pharmacovigilance

most cost-effective case detection strategy 
determined (2010) and tested at scale under 
programme conditions (2012)

monitoring tool kit for staff performance, 
patient satisfaction, treatment adherence 
and related issues:
a) developed and validated (2010)
b) tested at scale under programme condi-

tions (2012) 

training programme for Vl care provid-
ers developed and validated regarding 
improved knowledge, skills and perfor-
mance by 2011 and tested under pro-
gramme conditions (2012)

2.3. Vector management

2.3.1. Validation of a monitoring tool 
kit (including novel approaches to 
insecticide detection on surfaces) and 
assessment of feasibility, costs and 
acceptability at district and national 
programme levels

2.3.2. Analysis in pilot district, and later 
at scale, of feasibility, cost, acceptance 
of combined approaches with iRs plus 
llins in Bangladesh (and eventually 
india and nepal)

2.3.3. Analyse new roles assigned to 
private/public sectors and validate 
performance and results after training 
and supportive monitoring

improved understanding of private-sector 
use (india) and appropriate actions tested 
(2010), then implemented successfully at 
scale (2012) 

tools for pharmacovigilance developed 
(2011) and tested at scale (2012)

monitoring tool kit of vector management: 
a) developed, validated and cost of applica-

tion assessed (2010); 
b) tested at scale under programme condi-

tions (2012)

feasibility and operational costs of com-
bined iRs/llin approach established:
a) at project level (2010)
b) at scale in Bangladesh (and later india 

and nepal)

new roles in vector management (including 
a range of stakeholders) defined and tested 
in real life of national programmes and 
training outcomes validated (2012)
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BL objectives Activities (2009-2013) Milestones and target dates

3. Develop and 
evaluate new 
and improved 
diagnostics, 
drugs and 
combination 
therapies

3.1. inclusion of miltefosine as the 
first-line drug for the treatment of Vl 
in the indian subcontinent: phase iV 
miltefosine trial results presented to 
local authorities in Bangladesh (2009)

3.2. Development of drug combination 
therapy for Vl treatment:

complete phase iii combination miltefo-
sine+ AmBisome® trial in india

start phase iii AmBisome® trial in 
Bangladesh

start phase iii combination 
miltefosine+AmBisome® study in 
Bangladesh

3.3. extension of miltefosine label for 
the treatment of pKDl

Build capacity in Bangladesh to conduct 
studies following Gcp requirements

3.4. Development and evaluation of 
simple, cheap, rapid diagnostics of 
active Vl for cost-effective Vl case 
management 

Develop and test applicable tools and 
system for pharmacovigilance of Vl 
treatment in low-resources countries

improved treatment interventions devel-
oped and introduced into policy (2012 )

miltefosine included in Vl treatment in 
Bangladesh (2009)

10-15 Bangladeshi investigators trained in 
Gcp and iRB (2009)

AmBisome® included in Vl treatment in 
Bangladesh (2010)

safe and affordable combination therapy 
in Vl treatment developed (2012)

combination therapy strategy implemented 
at scale (2012)

therapy for pKDl developed and intro-
duced in policy (2012)

simple, cheap, rapid diagnostics of active  
Vl developed for cost-effective  care 
management (2010)
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4.1. Leverage

Through TDR’s focus, Deutsche Gesellschaft für 
Technische Zusammenarbeit (GTZ) and GTZ 
International Services (GTZ IS) became interested in 
supporting this work. These German agencies have 
participated and contributed funds for consultation to 
expert meetings on VL therapy and implications for 
implementation in India in 2007 and Nepal in 2008. 
In 2008, GTZ and TDR sponsored a consultancy on 
resource needs assessment for scaling up a kala azar 
elimination program in Bangladesh, India and Nepal 
for 2009–2013. The World Health Organization 
representative in Bangladesh pledged US$ 100 000 
in 2008/2009 for co-funding the clinical trial on the 
combination miltefosine + AmBisome® therapy for 
treatment of VL.

4.2. Contribution to 
overall stewardship and 
empowerment objectives

This research business line is providing stewardship 
to promote the development of research knowledge 
that can inform policy, bringing together researchers 
and policy-makers. This is being done through the 
creation of functional links and annual meetings 
with investigators, control program officers, the 
RTAG and stakeholders to assess and advise on 
policies for control and elimination. Consensus 
is reached annually on VL elimination methods, 
generating guidelines for evidence-based policies. 
Within empowerment, this business line facilitates 
an annual workshop in the region that includes 
R&D investigators, control officers and external 
experts to build R&D capacity in data analysis and 
proposal development.

4.3. Elements enhancing 
sustainability of BL outcome
•  Recognition of the importance of R&D in 

support of the VL elimination initiative, as stated 
in memoranda of understanding signed by the 
three countries’ health minsters;

•  TDR is recognized as leader of the research arm;

•  Strong links with the main stakeholders;

•  Strong regional links with SEARO, RTAG and 
control programme officers and investigators;

•  Recognition and adoption of generated evidence-
based policies;

•  Selection of strong, world-renowned Strategic and 
Scientific Advisory Committee (SAC) guiding the 
progress and implementation of BL10 activities;

•  Empowerment of the regional control officers 
and investigators through workshops and 
regional meetings.

4.4. Synergies with other 
TDR business lines

This business line is closely associated with 
Business Line 7 on diagnostics in the development 
and evaluation of simple, cheap, rapid diagnostics 
of active VL.

4. BL10 leverage, contributions 
to stewardship/empowerment 
and synergy with TDR business 
lines
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To deliver the end-products and reach the 
objectives, many critical points need to be 
addressed:

•  The plan depends on the maintenance of strong 
links with the RTAG, control programmes 
and R&D investigators to identify research 
needs and to streamline research activities; it 
also depends on the incorporation of research 
findings and evidence-based interventions into 
control programmes. In this context, several 
issues appeared: a) the 2007 RTAG meeting 
was cancelled and the next meeting has been 
scheduled for early 2009; b) the local (so far not 
yet quality-controlled) production of miltefosine 
in Bangladesh is one of the factors impeding the 
use of this drug in the country; c) smooth transfer 
of miltefosine from Zentaris to Paladin is required; 
d) the long-expected revival of the national 
vector control programme in Bangladesh has 
been postponed to mid-2009 so implementation 
research related to the programme has had to be 
adapted to a pilot study; e) the newly designed 
vector control strategy in Nepal has been 
implemented very slowly and at a reduced scale; 
f) the visibility and prioritization of VL elimination 
efforts in the national context of the three 
countries is less than expected.

•  The Indian subcontinent adopted the 
rK39 dipstick test as the simple standard 
diagnostic test in suspected cases, based on the 
TDR-sponsored multi-centre comparative studies 
using the prototype InBios product. However, the 
market was flooded by counterfeit tests that did 
not perform well. The solution is to make the test 
standard rK39 kits available through the WHO 
procurement list.

•  Many clinical trials sponsored by different 
organizations are competing for patients and 
clinical trial sites. These need to be prioritized 
and strategized by the different country 
regulatory agencies to protect patients, maintain 
the sites and maximize the output of critical 
studies to advise policy.

5. Critical issues 
and suggested solutions
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We believe the major hurdles to eliminating visceral 
leishmaniasis, such as long delays in diagnosis 
and treatment and reduced availability of first-
line diagnosis and drugs, can be overcome with 
research. Good progress has already been made to 
develop a diagnostic tool, to initiate and manage 
several clinical trials on drug combinations, to work 
with national control programmes and policy-
makers to prepare strategies for VL elimination, 
and to work with other partners in this important 
research. Challenges have been identified through 
a participatory process, and results from several 
research projects have already been incorporated 
into country policies.

6. Conclusions
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7.2. BL10 reports and new projects approved by SAC

Project title Principal 
investigator

Institution Country

Implementation research on vector control

community based Vl vector control through insecticide 
treated bed nets: feasibility, cost and coverage

shireen Akhter nipson Dhaka, 
Bangladesh

community based Vl vector control through insecticide 
treated bed nets: feasibility, cost and coverage

Dinesh mondal icDDR Dhaka, 
Bangladesh

cost-effective integrated vector management as a 
contribution to the Vl elimination initiative

muari Das Bp Koirala sunsari, nepal

usefulness, feasibility and cost of vector control 
monitoring in kala azar endemic districts (phase iii)

chitra Gurung tribhuvan 
university

Kathmandu, 
nepal

usefulness feasibility and cost of vector control 
monitoring in kala azar endemic districts of Bihar, india

pradeep Das icmR patna, india

Implementation research on case management and treatment

towards more cost-effective Vl case detection and 
management in endemic districts (phase iii)

Das pradeep icmR patna, india

towards more cost-effective Vl case detection and 
management in endemic districts (phase iii)

shyam sundar Banaras hindu 
university

Baranas, india

towards more cost-effective Vl case detection and 
management in endemic districts (phase iii)

Dinesh mondal icDDR Dhaka, 
Bangladesh

towards more cost-effective Vl case detection and 
management in endemic districts (phase iii)

Arum sayami tribhuvan 
university

Kathmandu, 
nepal

cost analysis of various strategies for kala azar case 
detection and treatment in india, nepal and Bangladesh

cp takhur kala azar 
Research centre

patna, india

Drug development for visceral leishmaniasis

phase iV study on miltefosine for Vl treatment in 
Bangladesh

m Rahman ieDcR Dhaka, 
Bangladesh

Ambisome/miltefosine combination for Vl treatment 
in india

s sundar & 
pK sinha

icmR and 
Baranas 
university

patna and 
muzaffarpur, 
india

safety and efficacy of oral miltefosine in patients with 
post-kala azar dermal leishmaniasis

s sundar & 
pK sinha

icmR and 
Baranas 
university

patna and 
muzaffarpur, 
india

Ambisome/miltefosine combination for Vl treatment 
in Bangladesh

m Rahman ieDcR Dhaka, 
Bangladesh

Ambisone for the treatment of Vl in Bangladesh m Rahman ieDcR Dhaka, 
Bangladesh
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7.3. Response to specific JCB / 
STAC requests

Business Line 10 received a good review by TDR’s 
Scientific and Technical Advisory Committee’s 30th 
session meeting in February 2008 (STAC 30). The 
BL team was advised to focus and strengthen a R&D 
stewardship role in support of the VL elimination 
program, and to lead a concerted effort of harmoniza-
tion of the regional efforts towards VL elimination. 
This effort was consolidated through the creation 
of regional platforms, meetings and consultation 
panels during 2008 with SEARO, RTAG, control 
programme officers and investigators. TDR continued 
to lead the control programme in reaching consensus 

on evidence-based intervention and intervention 
policies. Joint TDR/GTZ support facilitated an 
expert meeting to review the progress of R&D at the 
regional level. This was done in collaboration and 
 consultation with stakeholders.

BL10 was also advised to develop 
pharmacovigilance tools to be used by the three 
countries’ control programs for careful follow-up 
and assessment of treatment outcomes, and to 
help develop action and response plans. TDR 
commissioned an expert consultant to develop 
tools for pharmacovigilance. The final report of 
the consultancy will be discussed with VL SAC 
members and the control programmes for adoption 
and implementation.
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