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Overview and highlights

The need for vector control 
interventions

Vector-borne diseases occur in more than 100 
countries worldwide and affect about half of the 
world’s population. They are both emerging and 
resurging and the inadequate impact of control 
measures is reflected in the high burden of disease. 
Vector control is a key component of prevention 
strategies that can interrupt transmission and 
reverse this trend.

BL5 activities in vector 
control interventions

Forming part of research on neglected priority 
needs, the overall objective of this research line is 
to develop and evaluate improved and innovative 
vector control methods for the prevention of four 
diseases: human African trypanosomiasis (HAT), 
malaria, dengue and Chagas disease. Vector control 
efforts for each of these have had limited success 
to date. 

The scope of the business line is characterized by 
three types of activities: (i) large multi-country 
research projects representing the core activities 
that address country specific vector control needs; 
(ii) the Glossina genomics activities implemented 
through Strategic and Scientific Advisory 
Committee (SAC) initiatives; and (iii) training 
directly related to the two types of activities cited 
earlier. The activities range from basic research in 
vector genomics to the development and testing of 
vector control tools in real-life situations. They also 
involve research capacity building in the affected 
countries and facilitation of networking between 
developing and developed countries around vector 
research activities. The 10 multi-country research 

projects of BL5 involve 39 countries (including 
32 disease endemic countries [DECs]: 14 from 
Africa, 8 from Asia and 10 from Latin America) and 
108 investigators.

The key stakeholders involved in BL5 activities are 
research institutes and control services worldwide, 
the International Glossina Genomics Initiative 
consortium (IGGI), the Bill & Melinda Gates 
Foundation (Gates Foundation), the Foundation 
for the National Institutes of Health (FNIH), 
and the World Health Organization (WHO) 
headquarters and regional offices. The convening 
power of the Special Programme for Research and 
Training in Tropical Diseases (TDR) helped to 
bring together and foster joint efforts between the 
different stakeholders.

Key achievements and 
milestones in ongoing 
activities 

Key achievements

Research identified features that may inhibit 
tsetse fly trap efficacy, leading to field tests 
of optimized traps 

Preliminary findings from a TDR-funded study in 
2008 on the optimization of tsetse fly traps and baits 
(project ID A70594) identified key physical and 
chemical features that appear to limit the efficiency 
of current trap design. Field trials that began in April 
2009 are now testing a prototype trap (in terms of 
colour, fabric, mesh size, light transmission) that 
might best enhance trap performance and guide the 
generation of optimized traps. 
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Tsetse fly traps are an important element in the 
control of the flies that comprise the primary vector 
of HAT. However, limitations in their efficiency 
have been encountered both in practical use of 
the traps (e.g. at community level) and in their 
variability in attracting different species of tsetse 
flies. Identifying such barriers can help in the 
design of improved traps. Preliminary laboratory 
and field work in 2008 and early 2009 examined 
a wide range of commercial netting available 
according to already established criteria: fabric type 
(e.g. cotton, polyester, nylon); colours; mesh sizes; 
and light transmission capacities. Materials that 
appeared most attractive to tsetse flies were defined 
in terms of their spectral reflectance, light fastness 
and texture. This led to the establishment of new, 
prototype blue and black fabrics for traps and 
targets for use in Phase 1 field trials that began in 
April 2009 in Burkina Faso, Côte d’Ivoire, Malawi 
and the United Republic of Tanzania. Field trials 
in real field conditions should indicate whether 
“optimized” traps in fact perform better, including 
differences in trap design and attractiveness relevant 
to different tsetse fly species. This work should lead 
to the design of a new generation of “optimized 
traps” for six vector species of significance to HAT 
transmission.

New focus of pyrethroid resistance in 
Triatoma infestans was detected in north-east 
Argentina

The new focus of insect resistance to pyrethroids 
was detected by a TDR-funded project aimed 
at developing and evaluating, under laboratory 
and field conditions, improved characterization 
methods and optimal intervention packages for the 
prevention of reinfestation by Chagas disease vectors 
in Latin America (project ID A70596). Prevention 
of triatomine bug reinfestation, including thorough 
characterization and knowledge of the resistance 
status of species and sub-species to insecticides used 
in vector control in different geographical areas, are 
key components of the global strategy for elimination 
of Chagas disease in the Americas. 

The Triatoma infestans bugs collected before 
interventions showed incipient resistance to 

pyrethroids, as determined by discriminant dose 
assays conducted at the Research Center on Pests and 
Pesticides (CIPEIN) in Buenos Aires. This was further 
confirmed with subsequent samples. Respraying of 
one large residual focus with pyrethroids reduced the 
bug population but failed to eliminate it two months 
after renewed control actions.

More emphasis on detecting persistent foci of 
infestation and characterizing their particular 
resistance status would be achieved through the 
use of malathion to clear persistent infestations. 
This would offer a unique opportunity finally 
to answer the contentious issue of the potential 
importance of reinfestation of bugs from sylvatic 
foci in northern Argentina.

Milestones in ongoing activities

Expert consultation recommended 
development of a guidance framework for 
testing genetically modified (GM) mosquito-
based disease control

As development of GM mosquitoes for dengue and 
malaria control advances from laboratory to the 
field, WHO and other agencies are promoting the 
generation of guidance to help countries assess such 
research and use of GM mosquitoes. WHO-TDR 
and the FNIH convened a group of 38 scientists and 
specialists from 13 countries in Geneva (4-6 May 
2009) for a technical consultation on the current 
status and future development of GM mosquitoes 
for malaria and dengue control. 

Participants at the meeting recommended the 
appointment of a working group to draft a 
guidance framework document for assessing 
the efficacy and safety of GM vectors and for 
addressing regulatory, ethical, legal, social, 
communication and collaboration issues. 
The guidance framework is intended to foster 
standardization of procedures for efficacy and 
safety testing and address ethical, legal and social 
issues; the comparability of results; and the 
credibility of conclusions concerning independent 
testing of strategies. Such guidance would facilitate 
countries’ decision-making on trials and the 
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use of GM mosquitoes for dengue and malaria 
control. The meeting report has been published 
and is being widely disseminated by TDR and the 
FNIH (http://apps.who.int/tdr/svc/publications/
training-guideline-publications/gmm-report).

Research capacity in biosafety and biosecurity 
was bolstered significantly

The first Asian and Latin American biosafety courses 
for human health and environment were organized 
at new regional training centres. A second annual 
biosafety course was organized at the Africa centre. 
A second annual course on laboratory biosafety 
and biosecurity for Africa, Latin America and Asia 
combined was also conducted, this time in India. 
Together, the TDR-supported courses involved 
60 participants from 32 countries in 2009. The 
long-term objective is to create in each developing 
world region (Asia, Africa and Latin America) a 
pool of scientists well-trained in the assessment 
and management of biosafety in relation to the 
implementation of GM disease vectors for the 
control of vector-borne diseases. 

Progress was noted in some 
activities (detailed below)
•	 Field	and	laboratory	research	activities	were	

initiated in all countries involved in the two 
projects testing and exploring methods for 
integrated malaria vector control in Africa. 

•	 Follow-up	surveys	were	made	following	comple-
tion of field studies on targeted interventions 
for improved dengue vector control (including 
insecticide-treated curtains) in four countries in 
Asia and Latin America. 

•	 At	its	seventh	meeting	in	Washington,	DC	
(16-17 November 2009) the Glossina genomics 
consortium reported that the libraries (biological 
materials) are in place and shotgun sequencing 
leading to 15X coverage will be complete before 
March 2010 with the aim of an assembly by June 
2010 at the latest. This is despite initial delays in 
release of TDR funds to the consortium in 2009. 

Implementation  
and timelines 

During the 2009 reporting period, BL5’s portfolio 
was fully implemented. All projects had begun 
activities and workplan implementation was largely 
on track, despite initial delays in the start-up of 
some activities in 2008. For example, delays in 
reviewing and approving the proposals for funding, 
ethical review and release of funds caused three 
projects (for HAT, malaria and Chagas disease) to 
begin activities only in 2009. 

As noted above, significant progress was already 
being reported from research underway in the seven 
multi-country research networks, and the African 
regional biosafety project was already in its second 
round of courses. By the end of 2009, BL5 had 
achieved over 93% implementation rate of its budget. 

The business plan falls well in line with the 
current global environment. No major changes are 
anticipated in BL5’s implementation plans for 2010, 
although progress made and changes in the global 
research environment could require further fine-
tuning of activities.
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Leverage and contributions 
to empowerment and 
stewardship

BL5’s research work implemented by institutions 
and networks and its sponsorship of training 
courses make a major contribution to research 
stewardship and empowerment goals. Stewardship 
and empowerment goals also are furthered 
by BL5’s work with DECs’ national control 
programmes in Africa, Asia and the Americas. 
These develop and field-test enhanced integrated 
vector control methods suitable for large-scale 
implementation. By conducting research activities 
with the direct involvement of the national disease 
control programmes, and so ensuring policy-
maker commitment and ownership, BL5 enhances 
their sustainability.

BL5 also contributes to stewardship objectives 
by mobilizing the HAT community around the 
generation of Glossina genome sequence data and 
their exploitation for innovative vector control. 
Creation and support of the IGGI has enabled 
TDR to leverage significant donor support for the 
Glossina sequencing initiative. Similarly, work on 
GM vectors has leveraged significant involvement 
from the Gates Foundation and the FNIH.

Disease endemic countries 
(DECs) play a pivotal role in 
BL5 activities

DECs played a pivotal role in the implementation of 
BL5 multi-country research, genomics and capacity-
building activities. This is exemplified by the fact that 
DEC researchers were principal investigators in 10 
of the 14 research and training projects undertaken 
by BL5 in 2009. Of the 15 Glossina consortium 
members, 6 are from DECs and thus poised to play a 
unique role in the exploitation of the genomics data 
being derived from the sequencing project. Of the 
BL5’s 12 Strategic and Scientific Advisory Committee 
(SAC) members, 6 are from DECs. 
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1.1 Context and rationale

Vector-borne diseases occur in more than 100 
countries and affect about half of the world’s 
population. Transmitted by insect vectors or 
with the involvement of intermediate or reservoir 
hosts, these are among the most neglected tropical 
diseases. Disease prevalence and transmission 
is highly dynamic – patterns of both new and 
resurgent vector-borne diseases result in a high 
burden of disease, estimated at about 56 million 
disability-adjusted life years (DALYs). Effective 
prevention strategies can reverse this trend and 
vector control is a key component of such strategies, 
aiming to reduce or interrupt transmission. 
The need for new and improved vector control tools 
is particularly acute in the case of malaria, dengue, 
HAT and Chagas disease. Research can thus play 
an important role in the design, development and 
testing of improved and innovative vector control 
tools and strategies. In this context, particular 
crosscutting needs and gaps have been defined, as 
well as needs and gaps for each priority disease in 
the BL5 research programme.

Disease-specific issues

HAT

A decline in vector control operations has 
hampered control of HAT, particularly due to the 
inadequacy of drugs and other interventions. Vector 
control methods (e.g. traps, screens, application 
of insecticides on traps) to eliminate tsetse fly 
populations, or at least reduce densities, also have 
not demonstrated sustainability over time at the 
community level. This is due to difficulties in using 
the tools and the traps’ variable attractiveness to 
different species of tsetse flies. There is both a need 
and an opportunity to design new and improved 

tools and strategies in light of the nearly-completed 
sequencing of the Glossina morsitans genome.

Malaria
In recent years, vector control has made a 
limited contribution to the interruption of 
malaria transmission. This is due to still deficient 
knowledge about vectors and their environments; 
poor large-scale implementation of existing 
interventions; the spread of vector resistance to 
insecticides; and to limited resources. Consequently, 
there remains the need to develop new vector 
control methods and improve implementation 
of existing strategies. Research needs and 
opportunities include: improvement of performance 
and field implementation of insecticide-treated 
materials; indoor residual spraying of insecticides; 
biological control of vectors; environmental 
management; and future deployment of GM vectors.

Dengue
The global resurgence of dengue suggests that 
the current, admittedly limited, arsenal of control 
measures has not been effective or applied with 
sufficient rigour. In the absence of any effective 
drug treatment or vaccine, vector control remains 
the primary intervention for dengue prevention 
and control. Recent research has focused on the 
increased optimization of vector sampling methods; 
improvement of insecticide applications; and 
development of a range of contextual community-
based vector control interventions.

Chagas disease
Chagas disease elimination campaigns in the 1990s 
achieved considerable success in the Americas, 
particularly in the Southern Cone region. However, 
this approach has been ineffective against the 
invasion of triatomine bugs, particularly from 
peridomestic and sylvatic areas in the Andean 

1. Context, strategic objectives 
and framework



10 TDR BL5 • 2009 Report

InnovatIve vec tor control Inter ventIonsBl5 InnovatIve vec tor control Inter ventIons

region of Latin America as well as in Central 
America. As a result, the development of new and 
improved tools that are effective in those regions, as 
well as tools to prevent reinfestations of triatomine 
populations elsewhere, are high priorities. Potential 
complementary control approaches include an 
integrated vector management programme that 
combines peridomestic environmental management 
and the use of insecticide-treated materials.

Crosscutting research themes: 
genome sequencing and genetic 
modification
Across all diseases, there is a continuing need 
to initiate and facilitate insect vector genome 
sequencing and to exploit genome data with the 
involvement of DECs, investigators, institutions 
and public-private partnerships. This will provide 
opportunities for developing tools and generating 
knowledge useful for designing new vector control 
approaches. Furthermore, there is a need to build 
partnerships and strengthen the capabilities of DEC 
researchers and health workers to undertake vector 
research and control through enhanced transfer of 
new technologies (e.g. genomics-based) to DECs.

There is also a need to explore new methods 
for disease vector control, building upon 
biotechnology advances and on successes 
in the control of agricultural pests. Research 
opportunities exist for improving biological and 
environmental control strategies as well as for 
the development and deployment of GM vectors. 
Over the past two decades, TDR and other 
partners have led an initiative for the development 
of GM malaria and dengue vectors so as to 
interrupt pathogen transmission. Currently, the 
Gates Foundations’ Grand Challenges in Global 
Health (GCGH) initiative is the main funder of 
the research effort. Meanwhile, TDR is addressing 
requirements for potential field deployment of 
GM malaria and dengue vectors such as site 
selection and characterization; assessment of 
biosafety and efficacy; and ethical, legal and 
social implications (ELSI).

Changes in global context 
As in 2008, the year 2009 saw a dynamic and 
changing global research environment. Key 
developments and events are described briefly 
below. The implications of changes in the global 
context for the BL5 strategic plan are described in 
Section 3.

•	 Following	the	public	launch	of	the	Global	
Malaria Action Plan (GMAP) in September 
2008, the Malaria Eradication Research Agenda 
(malERA) initiative began its activities in 
November 2008. It has continued to make 
progress in identifying the knowledge gaps and 
tools needed to interrupt the transmission of 
malaria among human populations globally. Its 
overall goal is to build a multidisciplinary global 
research and development (R&D) agenda that 
will be codified in a White Paper. 

•	 Climate	change	is	now	recognized	as	one	of	
the defining challenges of the 21st century. In 
May 2008, the World Health Assembly (WHA) 
adopted a resolution calling for a stronger 
commitment from Member States and the World 
Health Organization (WHO) to protect health 
from climate change. In particular, the resolution 
called on WHO to work with other agencies 
to identify research requirements and initiate 
pilot projects with other international actors 
on practical themes, with the aim of designing 
effective broad-based policies and actions.

•	 The	European	Commission	Directorate-
General for Research initiated a project called 
INFRAVEC to address research capacity for the 
implementation of genetic control of mosquitoes. 
This was in the context of the European Union’s 
Seventh Framework Programme for research 
infrastructure. The concept behind INFRAVEC 
is to bridge the gap between recent advances 
in transgenic technology – where technology is 
used to alter the genetic material of an organism 
by transferring genes from another species – and 
its implementation as a novel powerful approach 
to mosquito control.
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1.2 Strategic objectives

The overall goal of BL5 activities is to support 
the development and evaluation of improved 
and innovative vector control methods for the 
prevention of neglected diseases such as HAT, 
malaria, dengue and Chagas disease. This includes 
basic research into vector genomics and ecology 
as well as development of new and improved tools 
and testing in real-life situations. The business line 
contributes to the overall TDR aim of facilitating 
focused innovative research addressing country 
priority needs that are not adequately addressed 
by partners (TDR Strategic Objective 3). BL5’s 
activities contribute to TDR’s overall vision and 
strategy by promoting: (i) harmonization of global 
research efforts; (ii) enhanced DEC health research 
leadership; and (iii) improved access to superior 
proven interventions.

This research programme has three specific 
objectives:

1. to promote the development and testing of new 
methods for improving HAT vector control 
and support the generation and exploitation of 
Glossina genome sequence data;

2. to advance the development and evaluation 
of new and improved integrated methods for 
malaria and dengue vector control;

3. to progress the development and evaluation of 
alternative methods to prevent reinfestation and 
control Chagas disease vectors.

Each objective has built-in research capacity-
strengthening components.

1.3 Strategic framework 

BL5’s activities range from basic research in vector 
genomics to vector control tool development 
and testing in real-life situations. The strategic 
framework and operational approach (see Fig. 1) 
was defined during a broad stakeholder and expert 
consultation meeting in April 2007.

Administratively, there are four types of funded 
BL5 activities: (i) large multi-country research 
grants to networks addressing disease-specific 
research needs; (ii) capacity-building activities 
and training for biosafety; (iii) SAC initiatives, 
particularly coordination of the IGGI consortium 
for the generation and exploitation of Glossina 
genome sequence data; (iv) BL secretariat 
coordination of activities. The end-products 
and outcomes and their success indicators are 
described by objective in Table 1.

The large multi-country research grants comprise 
networks of investigators to address well-defined 
country needs through multi-year research projects. 
Networks are defined as research groups composed 
of at least three DECs, representative of different 
epidemiological and eco-climatic conditions and 
collaborating with non-endemic countries in multi-
country research activities towards common goals. 
The research process includes several steps for each 
target disease:

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

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

•	 development	of	improved	vector	control	methods	
and strategies with large-scale implementation 
potential based on knowledge exploitation;

•	 evaluation	of	improved	methods	and	strategies	
under field or semi-field conditions and, if 
needed, application of further modification or 
improvement before final validation;
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•	 provision	of	guidance	for	optimal	large-scale	
implementation of the improved control methods 
and strategies;

•	 recommendation	for	use	of	the	interventions	in	
disease control.

The approach is unique in that the research projects 
address very well-defined country needs and are 
being funded for relatively long-term periods 
of three years, with the possibility of a two-year 
extension. Ten such long-term grants to research 
networks were initially issued in 2008. No new 
grants will be approved until the current objectives 
have been achieved.

The TDR secretariat for BL5 is responsible for 
coordinating the activities of the networks. BL5’s SAC 
is responsible for evaluating the research projects 
through annual meetings (see Annex 6.2 for details 

of SAC responsibilities and membership). Annual 
back-to-back meetings of the SAC and the networks’ 
principal investigators aid overall coordination and 
evaluation. These meetings permit an active exchange 
of information and experience between researchers, 
SAC members and the TDR secretariat. Monitoring 
and evaluation also occur at IGGI’s annual meetings, 
research network coordination meetings and project 
coordination meetings, specifically for projects 
related to GM vector research. In addition, SAC 
members, the TDR secretariat and control staff 
from WHO headquarters and regions follow up 
BL activities through site and expert visits. Finally, 
overall performance of this business line also is 
reviewed and evaluated through the internal TDR 
annual Portfolio Review and the annual session of 
TDR’s STAC.

BL5
objectives

BL5
end-products

BL5
outcomes

BL5
impact

BL5
business plan

approved
(JCB 07)

Partnerships

Monitoring and 
evaluation systems
implemented by 
SAC members

Promote HAT
vector control

Advance malaria 
and dengue 
vector control

Progress 
Chagas disease 
vector control

Improved HAT
VC methods (2012)

Guidance for
GM vectors
deployment (2013)

Methods for
integrated
malaria VC (2012)

Methods for
targeted
dengue VC (2012)

Methods for
prevention of
reinfestation (2012)

Alternative
methods for
Chagas VC (2013)

Generation of
Glossina genome
data (2011)

Reduction 
in vector 
densities, 
survival 
rates and 
man/vector 
contact

Decreased 
transmission 
and disease 
burden

Promotion and adoption 
of VC methods and 
strategies (2014)

Promotion and adoption 
of VC methods and 
strategies (2014)

Promotion and adoption 
of VC methods and 
strategies (2014)

Promotion and adoption 
of VC methods and 
strategies (2015)

Application of guidance 
principles by DECs 
(2015)

Exploitation of genome 
data for VC (2013)

Networks

Fig. 1. Bl5 strategic framework for innovative vector control interventions 



InnovatIve vec tor control Inter ventIons Bl5

13TDR BL5 • 2009 Report

Table 1.  BL5 InDICaTORS fOR enD-PRODuCTS anD OuTCOmeS 

BL objectives End-products Indicators  
for end-products Expected outcomes

Indicators 
for expected 

outcomes

Promoting HAT 
vector control

improved tsetse 
control methods 
and strategies 
developed and 
evaluated by 2012

• Bait technology, odour-release 
systems and trapping materials 
developed and tested for 
improved traps and trapping 
methods for six tsetse species 
by 2011

• Evidence based user-friendly 
decision support system for 
better planning and implemen-
tation of HAt vector control 
operations developed and tested 
in five African countries by 2012

promotion (through 
publications, meetings, 
media popularization) 
and adoption by 
countries by 2014 of 
the developed and 
tested HAt vector 
control methods and 
strategies and the guid-
ance principles for their 
application 

At least 15 African 
countries endemic for 
HAt adopt the vector 
control methods and 
strategies by 2014 

Glossina genome 
data generated 
and made avail-
able for exploita-
tion by 2011

• Tsetse genome sequencing 
completed, genome data made 
available to the public in acces-
sible databases and published by 
2011

• 10–15 African investigators 
trained per year in bioinfor-
matics, functional genomics and 
acquired experience in exploita-
tion of genome data through 
networking by 2011

exploitation of Glossina 
genome data by DeC 
and worldwide inves-
tigators for innovative 
vector control strate-
gies within one to three 
years after release of 
the genome sequence 

Funded number of 
research projects 
on exploitation of 
genome data and 
number of publica-
tions that result from 
research activities 
about innovative 
tsetse control 
methods

Advancing 
integrated 
malaria and 
dengue vector 
control

Best practice guid-
ance for deploy-
ment of GM 
vectors developed 
and evaluated 
by 2013

• At least seven guidance princi-
ples documents generated and 
evaluated in six DeCs and made 
available to the public by 2013

• 15–20 DEC researchers/control 
staff trained in biosafety per year 
and per region for Africa, Asia and 
latin America by 2011

Application of the 
guidance principles by 
DeCs for development 
of a framework for 
national assessment 
and approval of GM as 
a disease vector control 
tool by 2015

At least 15 DeCs have 
developed national 
framework for assess-
ment and approval of 
the use of GM vectors 
by 2015
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BL objectives End-products Indicators  
for end-products Expected outcomes

Indicators 
for expected 

outcomes

improved 
methods for 
packaging 
integrated malaria 
vector control 
approaches 
developed and 
evaluated by 2012

• Resistance of malaria vectors to 
insecticides and epidemiological 
impact of this assessed in six 
African countries by 2012

• Evidence-based approach 
for integrated malaria vector 
control suitable for large-scale 
implementation developed 
and evaluated in three African 
countries for improved planning 
and implementation of malaria 
vector control by 2012

promotion (through 
publications, meetings 
and media populariza-
tion) and adoption by 
countries by 2014 of 
developed and tested 
malaria vector control 
methods and strategies 
and of the guidance 
principles for their 
application

At least fifteen 
countries endemic 
for malaria have 
adopted the vector 
control methods and 
strategies by 2014

improved 
methods for 
targeted and 
integrated 
dengue vector 
control developed 
and evaluated 
by 2012

optimal strategies for targeting 
source reduction and integrating 
approaches for suppression of 
dengue transmission developed 
and evaluated in two countries in 
Asia and two in latin America for 
improved planning and implemen-
tation of dengue vector control 
by 2012

promotion (through 
publications, meetings 
and media populariza-
tion) and adoption 
by countries by 2014 
of the dengue vector 
control methods and 
strategies developed 
and tested and of the 
guidance principles for 
their application

At least six countries 
endemic for dengue 
have adopted the 
vector control 
methods and strate-
gies by 2014 

Progressing 
Chagas  
disease vector 
control

Methods for pre-
venting reinfesta-
tion by triatomine 
bugs developed 
and evaluated by 
2012

Morphological and molecular 
methods for identifying the origin 
and prevention of reinfestation by 
triatomine bugs developed and 
evaluated in four latin American 
countries by 2012 

promotion (through 
publications, meetings 
and media populariza-
tion) and adoption by 
countries by 2015 of 
the Chagas disease 
vector control methods 
and strategies devel-
oped and tested and of 
the guidance principles 
for their application

At least 10 latin 
American countries 
endemic for Chagas 
disease have adopted 
the vector control 
methods and strate-
gies by 2015 

strategies for 
complementary or 
alternative Chagas 
disease vector 
control measures 
developed and 
evaluated by 2013

evidence-based approaches for 
improved combination of control 
methods in domestic, peridomestic 
and sylvatic situations developed 
and evaluated in four latin 
American countries for improved 
planning and implementation 
of Chagas disease vector control 
by 2013

Table 1 (CONT).  BL5 InDICaTORS fOR enD-PRODuCTS anD OuTCOmeS 



InnovatIve vec tor control Inter ventIons Bl5

15TDR BL5 • 2009 Report

2. Key stakeholders, roles 
and responsibilities

The stakeholders involved in the activities covered 
by BL5 are research institutions and control agen-
cies (e.g. national health ministries, vector control 
services) worldwide; the IGGI consortium; interna-
tional research supporting/funding organizations; 
and WHO departments as well as WHO country 
and regional offices. Their specific activities, roles 
and responsibilities are described below.

Research institutions and national control 
services are collaborating in the context of 
dedicated research networks established as part of 
the portfolio of 10 multi-country research projects. 
One outstanding example of such collaboration 
is the involvement of the Pan African Tsetse and 
Trypanosomiasis Eradication Campaign (PATTEC), 
country representatives in three HAT vector control 
research networks of African and developed-country 
research institutions. Similarly, national control 
programmes for malaria, dengue and Chagas 
disease are involved in the networks addressing 
related disease-specific research issues. The research 
institutes and countries involved in the different 
BL5-funded projects on HAT, malaria, dengue and 
Chagas disease vectors are detailed in Annex 6.4.

The members of the IGGI consortium provide 
support to the genome sequencing and data 
exploitation efforts shown below.

•	 Wellcome	Trust	Sanger	Institute	is	responsible	
for sequencing the Glossina m. morsitans genome 
(80% of genome sequencing was achieved 
in 2008) as well as contributing to other 
consortium activities.

•	 Institut	de	Recherche	pour	le	Développement	
(IRD) and French genome sequencing centre 
Genoscope are collaborating in sequencing of 
several thousand full-length complementary 
deoxyribonucleic acid (cDNA) of Glossina 
p. gambiensis.

•	 University	of	Tokyo	is	collaborating	in	the	
sequencing of 100 000 bacterial artificial 
chromosomes (BAC) ends, 6 BAC clones, 
10 000 cDNAs and tsetse symbionts 
Wigglesworthia and Sodalis.

•	 Yale	University	School	of	Medicine,	Liverpool	
School of Tropical Medicine (LSTM), IRD, 
Institute of Tropical Medicine Antwerp (ITMA) 
and the South African National Bioinformatics 
Institutes (SANBI) have contributed to the 
generation and normalization of the expressed 
sequence tags (ESTs) and bacterial artificial 
chromosomes (BAC) libraries, now being used to 
facilitate the sequencing processes.

•	 Other	partners	contributing	to	mobilization	of	
research and control communities include the 
Kenya Agricultural Research Institute (KARI); 
Tsetse and Trypanosomiasis Research Institute 
(TTRI), Tanzania; National Livestock Resources 
Research Institute (NaLIRRI), Uganda; and WHO 
Regional Office for Africa (WHO/AFRO).

Gates Foundation/FNIH

In line with the recommendations of the April 
2007 consultation, stakeholder roles were defined 
to ensure complementary actions as follows: 
i) Gates Foundation and FNIH are funding the 
technical development of genetic control methods 
and eventual field testing through the Grand 
Challenges in Global Health (GCGH) initiative; 
ii) TDR is focusing on research and capacity-
building to address requirements for potential field 
deployment of GM malaria and dengue vectors. 
This includes: research and capacity-building to 
provide best practice guidance for site selection 
and characterization; assessment of biosafety and 
efficacy; and consideration of ELSI of eventual 
field trials.
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In this context, TDR, WHO control departments 
and Gates Foundation /FNIH are coorganizing 
and cofunding a series of technical and public 
consultations on GM disease vectors, that began 
with a technical consultation held 4–6 May 2009. 
With respect to ELSI, TDR and the Ethical, Social 
and Cultural (ESC) working group of the GCGH 
are collaborating – TDR is developing good practice 
guidance documents for potential field-testing 
of GM vectors, while ESC is funding research to 
examine strategies to overcome potential ELSI-
related barriers to GM vector deployment.1

WHO headquarters’ departments, country 
offices, regional offices. WHO vector research 
and control staff participate as observers on BL5’s 
SAC. They also play a role in advising TDR-funded 
researchers and evaluating research activities 
through site visits and expert visits. The activities 
of the TDR regional biosafety training centres in 
Africa, Asia and Latin America are complemented 
by BL5’s support of a three-year Train the Trainers 
programme for laboratory biosafety and biosecurity. 
This is being implemented by WHO’s Epidemic 
and Pandemic Alert and Response (EPR) biosafety 
and laboratory biosecurity unit. Additionally, a 
WHO vector control working group follows up on 
vector research and control activities across WHO 
departments and in TDR in monthly meetings.

1 The good practice guidance documents are being developed in 
conjunction with the Mumford project (ID A70551) and the 
activities of TDR regional biosafety training centres.
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3.1 Scope of activities

BL5 is in charge of developing and evaluating 
new and improved vector control methods for 
preventing HAT, malaria, dengue and Chagas 
disease. Its portfolio is characterized by three types 
of activities: (i) large multi-country research projects 
representing the core activities that address country 
specific vector control needs; (ii) Glossina genomics 
activities implemented through SAC initiatives; and 
(iii) training activities directly related to activities 
cited earlier. Details of the projects, type of studies, 
number of countries involved and trainees are given 
in Table 2 (see also Table 7 under Annex 6.4 for 
further information). 

3.2 Plan, progress and  
key milestones

During the 2009 reporting period, BL5’s portfolio 
was fully implemented, including projects that 
had been delayed in 2008. All funded projects had 
initiated their activities and significant progress was 
reported from the seven multi-country research 
networks and one regional biosafety training centre 
(Africa) launched in 2008.

Three field research networks whose start had been 
delayed in 20082 (for HAT, malaria and Chagas 
disease) were in full operation in 2009. Further 
details of the significant progress being reported 
from the seven multi-country research networks 
already underway are noted below. In addition to 
the opening of a new Asian and Latin American 
biosafety training centre, the African regional 
biosafety training centre entered its second annual 
course cycle. 

By the end of 2009, BL5 had achieved over 93% 
implementation rate of its budget. 

The BL5 annual report for 2008 was finalized and 
reviewed by STAC in February 2009 and endorsed 
by TDR’s Joint Coordinating Board (JCB) in June 
2009. A second principal investigators (PIs) meeting 
of BL5-funded research was organized back-to-back 
with the third BL5 SAC in Buenos Aires, Argentina, 
30 March-2 April 2009. 

The close interactions between researchers and the 
SAC members observed during the meetings helped 
to guide and advance the strategies underlying 
the business line’s activities and their operational 
implementation. 

2 Largely due to delays in the receipt and subsequent review 
of suitable proposals, as well as delays in ethical review and 
funding release.

3. Implementation plan 
for 2008–2013 and progress
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Table 2. DeTaILeD SCOPe Of BL5 aCTIvITIeS

Scope Research projects Glossina genomics 
activities Training activities

total no. of 
projects

10 multi-country research proj-
ects addressing defined country 
needs for HAt (3), malaria (2), 
dengue (2), GM vectors (1) and 
Chagas disease (2)

1 project to the iGGi 
consortium 

- Creation of three regional centres in Africa, 
Asia and latin America for training on 
biosafety for human health & environment in 
relation to GM-based research and control, 
and provision of one training course annu-
ally in each centre (2008-2010)

- one annual training course for Africa, Asia 
and latin America combined on labora-
tory biosafety and biosecurity in relation to 
GM-based control (2008-2010)

- training on Glossina functional genomics in 
a network context

- training in context of funded multi-country 
projects (phD and short-term)

type of studies/
activities

Combined field and laboratory 
research on:

- vector biology and ecology

- development and testing of 
vector control tools (including 
decision support system [Dss])

Genomics, biotech-
nology, capacity 
building

Capacity building:

- biosafety for human health & environment 
in relation to GM-based control

- laboratory biosafety and biosecurity

- bioinformatics and functional genomics 
applied to Glossina

total no. of 
countries 
involved

39 (Africa: 14; Asia: 8;  
latin America: 10; others: 7)

10 (4 from Africa) 4 countries responsible for organizing 
the courses in Africa (2), Asia (1) and latin 
America (1)

total no. of field 
study sites

37 (Africa: 25; Asia: 2;  
latin America: 10)

4 training centres (Colombia, india, Mali, 
south Africa)

total no. of 
investigators

108 15 consortium members 
(6 from DeCs)

4 coordinators

no. of trainees on average 4-5 trainees at phD 
level per project 

5 young researchers 
trained in a network 
in the institutes of 
consortium members

on average 15 participants trained per 
course and per year
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The SAC recommended renewed funding for all 
seven multi-country research projects and for 
the regional biosafety training centre and course 
for Africa. 

The SAC also recommended approval of funding for 
three strategically-driven initiatives: (i) completion 
of Glossina genome sequencing; (ii) establishment 
of a Glossina functional genomics network; and 
(iii) support for a second laboratory biosafety and 
biosecurity training course for Africa, Asia and 
Latin America combined. The SAC also approved 
four final reports from the previous committee 
on Biology and Control of Vectors (BCV), as 
well as three final reports from SAC initiatives 
funded in 2008. The SAC proposed a follow-up 
and coordination plan for BL5 activities in 2009. 
The Director of TDR has approved the SAC 
recommendations. 

Key achievements, milestones and progress in other 
activities are highlighted below and summarized in 
Fig. 2 and Table 6 (under Annex 6.3).

Key achievements 

Research identified features that may inhibit 
efficacy of tsetse fly traps

Preliminary findings from a TDR-funded study on 
the optimization of tsetse fly traps and baits (project 
ID A70594) indicate key physical and chemical 
features that limit their efficiency. Tsetse fly traps are 
an important element in the control of the primary 
vector of HAT but their efficiency in eliminating 
or reducing tsetse fly populations is limited by 
difficulties in using the tools (at community 
level for example) and variability in the traps’ 
attractiveness to different species of tsetse flies. 
Identifying such features may help in the design of 
improved traps. 

Results from a survey conducted in the first year of 
the project on the current state of procurement and 
use of tsetse fly traps and targets, completed by all 
the African investigators involved in the project, 
indicated:

•	 fundamental	problems	in	applying	tsetse	fly	trap/
target control technologies in a consistent and 
effective manner in most countries;

•	 appropriate	fabrics	(type	of	netting:	cotton,	
polyester, nylon; colour; mesh size; light 
transmittance) for traps and targets were once 
available locally but are now virtually unavailable 
at the retail level;

•	 several	countries	continue	to	purchase	polyester	
fabrics and/or finished products with little or 
no documentation on their efficacy for tsetse 
fly control;

•	 generally,	baits	continue	to	be	used	only	by	
researchers.

The well-established criteria for quality fabrics for 
tsetse fly control with traps and targets were used 
to select and procure a range of fabrics from Africa, 
Asia, Europe and the United States of America. 
These materials were tested for spectral reflectance, 
light fastness and texture. This allowed the 
establishment of standard blue and black fabrics for 
traps and targets for use in phase 1 field trials that 
started in April 2009 in Burkina Faso, Côte d’Ivoire, 
Malawi and the United Republic of Tanzania. By 
focusing on the factors that enhance tsetse fly trap 
performance these field trials enable the design of a 
new generation of “optimized traps” for six vector 
species of significance to HAT transmission.

New focus of pyrethroid resistance  
in Triatoma infestans observed in 
north-east Argentina

This observation was made by the TDR-funded 
project aiming at developing and evaluating 
under laboratory and field conditions improved 
characterization methods and optimal intervention 
packages for the prevention of reinfestation by 
Chagas disease vectors in Latin America (project 
ID A70596). Characterizing and preventing 
reinfestation by triatomine bugs and knowing their 
particular resistance status are key components of 
the global strategy for elimination of Chagas disease 
in the Americas. 

Preliminary results reported in the 2009 progress 
report indicated that, in Argentina, the stage and 
sex distribution of the Triatoma infestans collected 
before and after insecticide spraying were overall 
similar and included a large fraction of fifth-instar 
nymphs (i.e. too far developed to have been freshly 
laid by an invading female), thereby suggesting 
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that these post-spraying foci were residual foci that 
survived the insecticide spraying. The Triatoma 
infestans bugs collected before interventions showed 
incipient resistance to pyrethroids, as determined by 
discriminant dose assays conducted at the research 
centre on pests and pesticides (Buenos Aires), which 
was further confirmed with subsequent samples. 
Respraying of one large residual foci with pyrethroids 
reduced the bug population but failed to eliminate it 
two months after renewed control actions.

More emphasis on detecting persistent foci of 
infestation and characterizing their particular 
resistance status would be achieved through the use 
of malathion to clear persistent infestations. This 
would offer a unique opportunity finally to answer 
the contentious issue of the potential importance of 
reinfestation of bugs from sylvatic foci in northern 
Argentina.

Milestones 

Expert consultation recommended 
development of a guidance framework for 
testing GM mosquito-based disease control

As development of GM mosquitoes for dengue and 
malaria control advances from laboratory to the 
field, WHO and other agencies are promoting the 
generation of guidance to help countries assess such 
research and the use of GM mosquitoes. 

WHO/TDR and FNIH convened a group of 
38 scientists and specialists from 13 countries 
(Geneva, 4-6 May 2009) for a technical consultation 
on the current status and future development of 
GM mosquitoes for malaria and dengue control. 
Discussions focused on requirements for safety 
and efficacy testing for human health and the 
environment; selection of locations and conditions 
appropriate for field-testing, including regulatory 
requirements and community engagement; and 
requirements for communication with end-users 
and stakeholders.

Delegates recommended the appointment of a 
working group to draft a guidance framework 
document for assessing the efficacy and safety of 
GM vectors and for addressing regulatory, ELSI, 
communication and collaboration issues. This 

guidance framework is intended to foster the 
standardization of procedures for efficacy and 
safety testing and to address ethical, legal and 
social issues; comparability of results; and credibility 
of conclusions with regard to independent testing of 
strategies. Such guidance would facilitate countries’ 
decision-making on trials and the use of GM 
mosquitoes for dengue and malaria control. 

The meeting report has been published and 
is being widely disseminated by TDR and the 
FNIH (http://apps.who.int/tdr/svc/publications/
training-guideline-publications/gmm-report).

Regional training centres in Africa, Asia and 
Latin America organized courses in biosafety 
for human health and the environment 
and an international course in laboratory 
biosafety and biosecurity, involving scientists 
from all three DEC regions 

The objective is to create a pool of regional 
scientists well-trained in the assessment and 
management of biosafety in relation to the 
implementation of GM disease vectors for the 
control of vector-borne diseases. The following 
courses were organized in 2009.

•	 Africa:	The	second biosafety course, 
28 September-9 October 2009 in Bamako, 
Mali was organized by the Regional Biosafety 
Training Centre created at the Faculty of Science 
and Technology, University of Bamako. It was 
attended by 15 participants from 12 African 
countries (Benin, Burkina Faso, Cameroon, 
Côte d’Ivoire, Ethiopia, Ghana, Kenya, Mali, 
Mauritania, Nigeria, Senegal and Uganda). 

•	 Asia:	The	first regional biosafety course was 
organized by the Centre for Research in Medical 
Entomology (CRME), Madurai, India 15–26 
June 2009. It was attended by 15 participants 
from 9 Asian countries (India, Indonesia, Iran, 
Malaysia, Myanmar, Nepal, Philippines, Sri Lanka 
and Thailand). It was acclaimed by the national 
authorities in India and disseminated widely by 
the media (radio, TV, journals, etc). The second 
regional course will be held 15-26 February 2010.

•	 Latin	America:	The	first regional biosafety course 
was organized by the University of Antioquia, 
Medellin, Colombia, 23 November-4 December 
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2009. It was attended by 12 participants from 8 
countries (Argentina, Bolivia, Brazil, Colombia, 
Cuba, Ecuador, Mexico, Peru).

•	 As	a	complement	to	the	regional	biosafety	
training courses, the second TDR-funded 
laboratory biosafety and biosecurity course for 
Africa, Asia and Latin America combined (project 
ID A80371) was organized by WHO-EPR at 
the CRME, Madurai, India, 23-27 November 
2009. It was attended by 17 participants from 
10 countries (Ethiopia, India, Indonesia, Iran, 
Mali, Nepal, Nigeria, Singapore, Sri Lanka, 
Sudan). The laboratory biosafety and biosecurity 
course in Africa, Asia and Latin America is just 
one course per year for all three regions. The 
course is organized in turn by each region and is 
held back-to-back with a given regional course in 
biosafety for human health and the environment. 
Accordingly, the course was held in Africa (Mali) 
in 2008, in Asia (India) in 2009 and will be 
organized in Latin America (Colombia) in 2010. 

•	 Just	prior	to	the	biosafety	and	biosecurity	course,	
a second annual global coordination meeting 
of leaders of all GM-related projects was also 
held in Madurai, India in November 2009. 
Participants reviewed progress in implementing 
recommendations made the previous year 
(2008); suggested improvement to the biosafety 
course content and the coordination mechanism; 
and fixed a calendar for courses in 2010.

Progress in other areas 

Improvement of methods for integrated 
malaria vector control

Field research into strategies for improving 
integrated malaria vector control began in August 
2009 in Cameroon, Kenya and Mali, after a 
one-year delay in the initiation of the projects. The 
first year’s progress will be reported during the 
March 2010 SAC meeting.

Field and laboratory research for assessing 
insecticide resistance in malaria vectors in 
Africa and its implications for vector control is 
progressing as initially planned in Benin, Burkina 
Faso, Chad, South Africa and Sudan. The first 
annual progress report (April 2009) reported that 

more than 18 000 Anopheles mosquitoes had been 

tested for susceptibility to 5 different insecticides 

encompassing all of the major classes of insecticides 

used in malaria control. Network participants 

at the MIM conference in Nairobi in November 

2009 reported significant mosquito resistance in 

some countries to certain classes of pyrethroids 

commonly used for treatment of bednets. This 

evidence will undergo further refinement and 

evaluation in 2010.3 

In addition, approximately 10 000 adult Anopheles 

have been collected from indoor and outdoor 

catches and subsets of these mosquitoes are now 

undergoing molecular analysis in the laboratory. 

Screening for species identification and the presence 

of target site mutations will be performed. The 

results will help to determine the predictive value 

of resistance markers and identify populations 

predicted to contain alternative resistance mecha-

nisms for further analysis. 

Methods for targeted dengue vector control

Dengue field studies on targeted interventions 

combined with insecticide-treated window 

curtains in four countries from Asia and Latin 

America are progressing according to plan. Baseline 

entomological studies (pupal-demographic surveys) 

have been completed and the interventions 

implemented. The first follow-up surveys are being 

conducted.

Generation of Glossina genome 

sequence data 

During its seventh meeting (Washington, DC, 

16-17 November 2009), the Consortium reported 

that the libraries (biological materials) are in place 

and shotgun sequencing leading to 15X coverage 

will be complete before March 2010 with the aim 

of an assembly by June 2010 at the latest. This 

was despite initial delays in TDR’s release of the 

2009 funds. 

3 Baleta A.Insecticide resistance threatens malaria control in Africa. 
The Lancet, 2009, 374(9701): 1581-1582.
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Preparatory phase

Consultation to de�ne priority research areas 
of work and modus operandi of networks

DEC investigators trained in functional genomics

DEC research/control sta� trained in biosafety and 
in set-up and management of regulatory bodies

Best practice guidance principles de�ned

Resistance to insecticides and epidemiological impact assessed

3. Progressing Chagas disease vector control

3.1 Developing improved methods for preventing
re-infestation by triatomine bugs 

3.2 Developing new alternative control methods for
Chagas disease vectors

Follow-up and evaluation of activities

Advisory Committee and networks’ meetings

Site visits/experts’ visits

Annual review of the implementation of the business
line activities

Evidence-based approach developed for integrated
vector control

Tsetse genome sequence data generated

New improved evidence-based approach for
HAT vector control operations

Improved traps and trapping methods

1.2 Facilitating generation and exploitation of 
Glossina sequence data

2.2 Improving methods for integrated malaria 
vector control

2.3 Improving methods for targeted dengue 
vector control
Optimal strategies developed for targeted and 
integrated dengue vector control in Asia

Optimal strategies developed for targeted and 
integrated dengue vector control in Latin America

1. Promote HAT vector control
1.1  Improving large-scale control of tsetse �ies

2. Advance malaria and dengue vector control
2.1 Addressing the requirements for deployment 
of G&C control methods

Advisory Committee meeting for selection 
of networks

ACTIVITIES 2007 2008 2009 2010 2011 2012 2013

Planned activities

Revised date

Progress

Fig. 2. progress of Bl5 activities and milestones
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Title

JCB approved 
budget 

2008–2009 
US$ 121 million 

A
Funds available 

B

Expenditures 
2008–2009 

C

Implementation 
as a % of funds 

available 
D

BL5 vector Control 
Interventions 5 000 000 4 205 000 3 890 332 93%

African trypanosomiasis 1 690 000  1 329 301  

Malaria and dengue 2 200 000  1 783 685  

Chagas 760 000  498 256  

Coordination 350,000  279,090  

Table 3. fInanCIaL ImPLemenTaTIOn 2008–2009

3.3 Financial analysis

Analysis of the BL5 financial data indicates 
that implementation of the activities has been 
progressing adequately. Technical Services 
Agreements (TSA) and payments have been 
processed for almost all of the activities approved 
for funding. As a result, BL5 has reached 
93% implementation rate of the 2008–2009 budget.

3.4 Progress/delays and global 
context changes – implications 
for 2008–2013 plans

Delays in release of funds for 
approved projects
Three projects (for HAT, malaria and Chagas 
disease) started their activities only in 2009 rather 
than 2008 as planned (see Fig. 2). This was due 
to delays in receipt of suitable proposals, as well 
as subsequent delays in ethical review and release 
of funds. This has led to an estimated six-month 
extension in the time frame of the HAT vector 
research project and a one-year extension in the 
time frame for completion of the research project 
on integrated malaria vector control. The Chagas 
disease vectors research project should be able to 
achieve its objectives within the original time frame. 

Initiation of the biosafety training courses in both 
Asia and Latin America was delayed by one year. 
Initially, it was planned to organize two courses in 
both Asia and Latin America in 2009 in order to 
compensate for their absence in 2008. This could 
not be realized due to delays in the release of funds. 

However, the second course in Asia will be organized 
for early 2010 and the third (and last of the series) 
for later in 2010. One course should be organized in 
Latin America in 2010, with the third and last course 
organized for early 2011. All planned biosafety 
courses on all three continents would thus be 
completed by 2011 as initially planned. 

Implication of changes in  
global context

The business plan strategy is very compatible with 
the current global environment and no major 
changes are anticipated. However, it remains 
important that BL5 continuously monitors and 
examines its activities in light of the activities of 
malERA, the European Commission-funded research 
capacity project (INFRAVEC) as well as initiatives 
by WHO and partners related to climate change, 
environmental sustainability and vector-borne 
disease surveillance and control. Some examples of 
mechanisms to pursue are described below.

•	 Through	membership	of	the	International	
Advisory Committee (IAC) of malERA, BL5 would 
play a role in the evaluation of the White Paper 
identifying knowledge gaps that must be filled for 
the development of new tools that will be needed 
to interrupt the transmission of malaria. 

•	 Through	membership	of	the	Advisory	Committee	
of INFRAVEC, BL5 would have the possibility of 
interacting with the EC Directorate-General for 
research and the INFRAVEC platform in order 
to ensure synergy of action with BL5 activities 
regarding the potential use of GM vectors. 
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Table 4. aPPROveD BuDgeT 2010-2011 

Title JCB approved budget 2010–2011  - US$ 121million

African trypanosomiasis 1 560 000

Malaria & dengue 2 150 000

Chagas disease 900 000

Coordination 300 000

Total - BL5-Vector control interventions 4 910 000

•	 JCB	and	STAC	have	asked	TDR	to	address	the	
issue of climate change and health with some 
urgency. Consequently BL5, in collaboration 
with BL1, BL11, TDR14 (the IDRC-funded 
eco-bio-social research projects) and WHO 
departments for Public Health and Environment 
(PHE) and Neglected Tropical Diseases (NTD), 
convened an informal expert consultation on the 
topic 3-4 December 2009. The objective was to 
review current scientific evidence and identify 
priority research areas on the effects of climate 
and environmental change on disease vectors and 
vector-borne diseases in order to position WHO 
and TDR in this area of research.

3.5 Activities for 2010 and 
budget for 2010-2011

Planned activities for first 
two quarters of 2010 
•	 Second	Asian	regional	training	course	in	Biosafety 

for human health and the environment (Madurai, 
India, 22 February - 5 March 2010).

•	 Publication	of	the	GM	Technical	Consultation	
meeting report (March 2010).

•	 Third	principal	investigators’	meeting,	22-23	
March 2010, WHO, Geneva. Agenda to include 
progress report, information exchange and 
interaction with SAC members.

•	 Fourth	SAC	meeting	24-25	March	2010,	WHO,	
Geneva. Agenda to include review of progress 
report and grant renewal requests; strategic 
review of the work plan; and SAC committee 
initiatives and recommendations.

•	 Implementation	of	the	recommendation	of	the	
May 2009 GM Technical Consultation meeting 

(appoint a working group to draft a guidance 
framework document for testing GM mosquitoes). 

•	 Publication	of	the	report	of	the	expert	
consultation meeting on effects of climate and 
environmental change on vectors and vector-
borne diseases (May 2010).

•	 Dengue	vector	control	meeting	(3-5	May	2010).

Planned activities for second 
two quarters of 2010
•	 Coordination	of	and	follow-up	on	

implementation of the 10 multi-country long-
term disease-specific research grants (e.g. site 
visits, expert visits).

•	 Second	Latin	American	regional	training	
course and third African and Asian regional 
training courses on Biosafety for human health 
and environment (September–November 2010), 
will be organized respectively by University 
of Antioquia, Medellin, Colombia; University 
of Bamako, Mali; and CRME, Madurai, India. 
Also the third back-to-back global coordination 
meeting of PIs of all GM-related projects will be 
organized in Medellin, Colombia. 

•	 Third	annual	Global laboratory biosafety and 
biosecurity course for Africa, Asia and Latin 
America combined will be organized in Medellin, 
Colombia (November-December 2010).

•	 Portfolio	review	and	development	of	next	
biennium budget (18-22 October 2010).

•	 Eighth	international	IGGI	consortium meeting 
(December 2010).

The budget approved by JCB to support the 
activities in 2010-2011 is indicated in Table 4.
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4.1 Leverage

TDR’s 2004 initiative that led to the formation of the 
IGGI consortium has generated enormous support 
for genomic sequencing of HAT disease vectors 
and exploitation of the genome data. This is an 
outstanding example of how TDR investment on 
a modest scale has leveraged significant additional 
support for a research activity. 

TDR activities have also leveraged significant donor 
interest and support concerning GM vectors. Most 
recently, this is reflected in the Gates Foundation 
and the FNIH’s joint sponsorship of the technical 
consultation on GM vectors, coorganized with TDR 
and WHO control departments (4–6 May 2009, 
WHO, Geneva). The details of the key donors 
and funding available to these two activities are 
described in Table 5.

4. Leverage and contributions 
to empowerment and 
stewardship

Organization Activities Approximate 
contribution (US$)

Wellcome trust 
sanger institute

Glossina morsitans genome sequencing for 3x 3 000 000

Yale university
Generation of cDnA from various G. m. morsitans tissues and 
BAC libraries

15 000

lstM Generation of cDnA from various G. m. morsitans tissues 15 000

iRD/Genoscope
Generation of cDnA from various G. palpalis gambiensis 
tissues and sequencing of full-length cDnA

30 000

university of tokyo sequencing of full-length G. m. morsitans cDnA 15 000

Gates Foundation 
/FniH

production and publication of GM vectors cage containment 
guidance document 

20 000

Gates Foundation 
/FniH

organization of the GM technical consultation meeting and 
publication of meeting report 

60 000

Table 5. IggI COnSORTIum SuPPORT fOR genOmIC SequenCIng anD OTHeR SuPPORT 
fOR gm veCTOR COLLaBORaTIOnS
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4.2 Contribution to 
overall empowerment and 
stewardship objectives

BL5 activities contribute to overall TDR 
empowerment objectives by supporting:

(i) training for DEC researchers in exploitation 
of Glossina genome sequence data using skills in 
bioinformatics and functional genomics;

(ii) training in assessment and management of 
biosafety for human health and the environment, 
as well as support towards establishment and 
management of regulatory bodies for ethical and 
biosafety reviews in preparation for deployment of 
GM vectors;

(iii) training of DEC researchers (e.g. doctoral and 
masters’ degree students) in the context of large 
multi-country funded research projects.

BL5 facilitation of the IGGI consortium contributes 
to overall TDR stewardship objectives, bringing 
stakeholders together to review and take action 
on research needs and priorities. In addition, 
IGGI activities have enabled BL5 to contribute 
substantially to the mobilization and engagement 
of the global HAT research community. Before the 
development of the IGGI initiative this had become 
almost a neglected community due to reduced 
donor interest and support.

4.3 Disease endemic 
countries playing a pivotal 
role in BL5 activities
In the framework of the implementation 
of BL5 multi-country research, genomics 
and capacity-building activities, 
DECs played a pivotal role through 
the involvement and contributions 
highlighted below.

Principal investigators (PIs) in research 
and training projects

The BL5 10 multi-country research network 
projects involve 39 countries – 32 of which are 
DECS. DEC investigators are PIs in six of the ten 
network projects. In addition, all four coordinators 
responsible for organizing the functional genomics 
and biosafety courses are from DECs (Colombia, 
India, Mali, South Africa). DEC investigators thus 
play a key role in both the technical and financial 
management of the business lines research projects.

Generation and exploitation of genomics data 

The IGGI consortium has 15 members, 6 of whom 
are representatives from DECs. Also, DEC investiga-
tors contributed to the generation (transcriptome 
data) and exploitation of Glossina genome data 
through workshops and the functional genomics 
network funded by TDR and organized by the 
IGGI. This unique case of DECs’ involvement in 
and contribution to a genomics activity has been 
supported by TDR since the creation of the IGGI 
in 2004.

Defining BL5’s strategic direction as 
SAC members

The SAC has 12 BL5 members, 6 of whom are from 
DECs (Africa [2] Asia [2] Latin America [2]). They 
play an active role in defining the strategic direction 
of BL5 and in advising investigators following site 
visits and expert visits.
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4.4 Elements enhancing 
sustainability of BL5 outcome

The operational and organizational framework 
used for the research and development of vector 
control tools enhances the potential sustainability 
of BL5 outcomes. Early involvement of the 
potential users of products in overall planning 
and better interactions between research and 
control facilitate a smoother transition from 
research to implementation, thereby improving 
countries’ uptake of new methods and strategies. 
The involvement and buy-in of disease and vector 
control services in the R&D process and their 
subsequent involvement in developing guidance 
principles for large-scale use of strategies, as well 
as training of end-users, are particularly important 
to this business line. The business line components 
that are key to enhancing sustainability are given 
below.

Framework for development of vector 
control tools

As noted in Section 1.3, from the beginning of the 
initial April 2007 consultation on business line 
activities country-level stakeholders were involved 
in the definition of needs and target objectives for 
planned research. Participants in this consultation 
included researchers and staff of national disease 
control services, decision-makers and international 
organizations supporting research activities.

Involvement of control services with research 
institutes in the R&D process

As indicated in Section 2 and Annex 6.4, all BL5 
research networks involve direct collaborations 
between research institutes and control services.

Development of guidance principles for 
large-scale use of strategies; training of 
end-users

Country control services participate with 
researchers to develop guidance principles based on 
research findings and in related training activities 
that test these principles in action. For example, 
within GM disease vector research, staff from 
control services as well as decision-makers are 
participating in regional biosafety courses initiated 
by TDR.
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5.1 BL5 actions on issues 
identified in the 2008 report

Implementation delays 
The implementation delays described in the 2008 
report were discussed during the SAC meeting 
(1-2 April 2009). The agreed solutions are reported 
in Section 3.4. 

Proposal for completion of 
Glossina genome sequencing 
project
The exceptional request for US$ 250 000 to allow 
completion of the Glossina genome sequencing 
and start its assembly and annotation was granted 
in the following manner: US$ 100 000 was drawn 
from the BL5 budget for Glossina genomics activities 
and US$ 150 000 was exceptionally granted by the 
Director of TDR. This support should allow the 
Consortium to achieve its objectives within the time 
frame described in Section 3. 

5.2 Issues identified in 2009 

The main difficulties in the implementation of the 
work plan were linked to processing payments of 
funds to investigators. Several potential bottlenecks 
- WHO’s global management system (GSM); 
investigator-related; country banking systems - must 
be overcome in order to make the process more 
efficient. Experience with the new GSM system and 
its applications in 2009 helped to overcome certain 
obstacles and may have the potential to reduce 
or even avert future delays in releasing funds to 
investigators. 

5. Critical issues 
and suggested solutions
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6.1 Full list of publications 
resulting from BL5 or related 
activities

1. Tun-Lin W et al. Reducing costs and operational 
constraints of dengue vector control by targeting 
productive breeding places: a multi-country non-
inferiority cluster randomized trial. Tropical Medicine 
and International Health, 2009, 14(10):1-11 
(doi:10.1111/j.1365-3156.2009.02341.x).

2. Ranson H et al. Insecticide resistance in 
Anopheles gambiae: data from the first year of 
a multi-country study highlight the extent 
of the problem. Malaria Journal, 2009, 8:299 
(doi:10.1186/1475-2875-8-299). 

3. Beech CJ et al. Deployment of innovative genetic 
vector control strategies: Progress on regulatory 
and biosafety aspects, capacity building and 
development of best-practice guidance. Asia Pacific 
Journal of Molecular Biology and Biotechnology, 2009, 
17(3):75-85.

4. Mumford J et al. MosqGuide: A project to develop 
best practice guidance for the deployment of 
innovative genetic vector control strategies 
for malaria and dengue. Asia Pacific Journal 
of Molecular Biology and Biotechnology, 2009, 
17(3):93-95.

5. Subramanian RA et al. Topi, an IS630/Tc1/
mariner-type transposable element in the African 
malaria mosquito, Anopheles gambiae. Gene, 2008, 
15:63-71.

6. Mesquita RD et al. Trypanosoma cruzi 
infection is enhanced by vector saliva through 
immunosuppressant mechanisms mediated by 
lysophosphatidylcholine. Infection and Immunity, 
2009, 76:5543-5552.

7. Atella GC et al. (2009).The major insect lipo-
protein is a lipid source to mosquito stages of 
malaria parasite. Acta Tropica, 109(2):159-162.

6.2 SAC responsibilities and 
membership

The BL5 SAC is responsible for evaluating research 
projects through annual meetings. Progress of the 
three-year funded grants is evaluated each year, 
with renewal dependent upon a satisfactory report. 
Grants may be renewed for an additional two years 
beyond this initial term, pending a positive in-depth 
review by the SAC as well as external review.

In addition to providing a strategic direction for 
the BL, the SAC also advises investigators on 
their work. Senior staff in vector research and 
control at WHO headquarters and the regional 
offices participate as observers at the SAC 
annual meetings. This ensures that TDR vector 
research activities are understood by the different 
components of WHO and that their needs and 
concerns are fully reflected in TDR activities.

MEMBERS in 2009
1. Dr Serap AKSOY (Chair), Yale University 

School of Medicine, Department of 
Epidemiology and Public Health, New Haven, 
CT, USA

2. Dr Roberto BARRERA, Dengue Branch, DVBID, 
Centers for Disease Control and Prevention, San 
Juan, Puerto Rico

3. Dr Maureen COETZEE, Vector Control 
Reference Unit, National Institute for 
Communicable Diseases, Johannesburg, South 
Africa

4. Dr Aditya P. DASH, National Institute of 
Malaria Research, Delhi, India

6. Annexes
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5. Dr Liléia DIOTAIUTI, Laboratory of 
Triatomines and Epidemiology of Chagas 
Disease, Centro de Pesquisas René Rachou/
FIOCRUZ, Belo Horizonte, Brazil

6. Dr Felipe GUHL, Centro de Investigaciones en 
Microbiologia y Parasitologia Tropical (CIMPAT), 
Bogota, Colombia

7. Dr Pattamaporn KITTAYAPONG, Center for 
Vectors and Vector-Borne Diseases, Faculty of 
Science, University of Mahidol, Bangkok, Thailand

8. Dr Michael J. LEHANE, Liverpool School of 
Tropical Medicine, Liverpool, United Kingdom

9. Dr Atway MSANGI, Tsetse and 
Trypanosomiasis Research Institute (TTRI), 
Tanga, United Republic of Tanzania

10. Dr Hilary RANSON, Liverpool School of 
Tropical Medicine, Vector Group, Liverpool, 
United Kingdom

11. Dr Frédéric SIMARD, Institut de Recherche 
pour le Développement (IRD), Bobo-Dioulasso, 
Burkina Faso

12. Dr Larry ZWIEBEL, Department of Biological 
Sciences, Vanderbilt University, Nashville, 
TN, USA

OBSERVERS

This group includes representatives from research 
and control departments at WHO headquarters 
(Global Malaria Programme [GMP], NTD, PHE, 
EPR, TDR) and WHO regional offices.
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Table 6. BL5 funDeD PROjeCTS anD SaC InITIaTIveS 

Activities
Project 

implementing 
the activities

Project milestones and target dates
Progress made

and revised date

objective 1  Promoting HAT vector control

1.1

• Development and 
testing of improved 
traps and trapping 
methods

A70594 • Trapping materials and bait technology improved 
by 2009

• Odour release systems developed and evaluated 
by 2010

• Improved trapping system evaluated by 2011

• On track with project 
A70594

• New and improved 
evidence-based 
approach for HAt 
vector control 
operations 

A70598 

A70598

• Knowledge gathered and published for filling gaps 
in HAt vector control methods and tsetse popula-
tion ecology, genetics and dispersal by 2009

• Improved methods developed from knowledge 
exploitation for large-scale tsetse control by 2011

• Improved HAT control methods field evaluated 
and guidance provided for their implementation 
by 2012

• On track with project 
A70598 for Dss

• Project A70598 delayed 
by one year (began 
March 2009, at least six 
months delay likely) 

1.2

• Generation of 
Glossina genome 
sequence data 

A90088 • Glossina genome sequencing completed by 2009

• Glossina genome sequence annotated by 2010

• Glossina genome sequence published by 2011

• On track

• Training DEC 
investigators in 
bioinformatics 
and functional 
genomics applied 
to Glossina

A90087 • 10-15 DEC investigators trained per year in bioinfor-
matics and functional genomics activities by 2009

• DEC investigators undertaking bioinformatics and 
functional genomics activities by 2011

6.3 Detailed table of implementation plans and progress 
for 2008-2013 activities
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Activities
Project 

implementing 
the activities

Project milestones and target dates
Progress made

and revised date

objective 2  Advancing integrated malaria and dengue vector control

2.1

• Development 
of best practice 
guidance principles 
for the use of GM 
vectors 

A70551

• Potential release sites for GM malaria and dengue 
vectors identified and characterized by 2009

• ELSI considerations addressed by 2011

• Criteria and guidance for field efficacy and safety 
evaluation of GM malaria and dengue vectors 
established and applied by 2013

• On track with project 
A70551

• Building capacity in 
DeCs for assess-
ment and manage-
ment of biosafety 
for humans and the 
environment, and 
set up and manage-
ment of regulatory 
principles and 
bodies

A80130

A80309

A80310

A80371

• 15-20 researchers, staff in control services and 
decision-makers in DeCs trained per year and per 
centre in assessment and management of biosafety 
for humans and the environment by 2009

• 15-20 researchers, staff in control services and 
decision-makers in DeCs trained in set-up and 
management of regulatory bodies by 2011

• On track for Africa. 
six month delay in 
establishment of Asia 
and latin America 
biosafety centres will be 
overcome by organiza-
tion of two courses in 
2010 in both regions.

2.2

• Development 
and evaluation of 
evidence-based 
approach for 
integrated malaria 
vector control 

A80361

• Knowledge gathered and published about malaria 
vector control methods and population biology, 
behaviour, ecology and genetics by 2009

• Improved methods developed from knowledge 
exploitation for integrated malaria vector control 
approaches by 2010

• New improved integrated malaria vector control 
methods evaluated and guidance provided for their 
implementation by 2012 

• Project delayed by one 
year (started July 2009). 
Milestones expected to 
be delayed by one year.

• Assessment of 
resistance of 
malaria vectors to 
insecticides and 
their epidemio-
logical impact

A70558 • Malaria vector resistance to insecticides determined 
by 2009

• Epidemiological impact of vector resistance assessed 
by 2011

• Malaria vector resistance mechanisms to insecticides 
characterized by 2012

• On track 

2.3

• Development of 
optimal strategies 
for targeted and 
integrated dengue 
vector control 
in Asia and latin 
America

A70604

A70585

• Knowledge gathered, published and disseminated 
by 2009 about existing gaps in dengue vector con-
trol methods and Aedes population biology, genetics 
and dynamics

• Improved methods developed from knowledge 
exploitation for targeted and integrated dengue 
vector source reduction and transmission suppres-
sion by 2010

• New improved targeted and integrated dengue 
vector control methods evaluated and guidance 
provided for their implementation by 2012

• On track 

Table 6 (CONT). BL5 funDeD PROjeCTS anD SaC InITIaTIveS 
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Activities
Project 

implementing 
the activities

Project milestones and target dates
Progress made

and revised date

objective 3  Progressing Chagas disease vector control

3.1

• Development 
and evaluation of 
improved methods 
for preventing 
reinfestation by 
triatomine bugs 

A70596

• Molecular markers developed and used for Chagas 
disease vectors population biology studies by 2009

• Knowledge gathered and published for filling gaps 
in Chagas disease vector control methods and popu-
lation dynamics and dispersal and used to develop 
methods to assess the origin of reinfestation by 2011

• Improved methods developed from knowledge 
exploitation and evaluated for the prevention of 
reinfestation by Chagas disease vectors by 2012

• On track with project 
A70596

3.2

• Development 
of alternative 
control methods 
for Chagas disease 
vectors 

A80360 • Current sampling and control tools re-evaluated 
through knowledge generation for further improve-
ment by 2009

• New improved tools for Chagas disease vector 
control developed by 2011

• New developed control methods evaluated for field 
efficacy and safety and guidance provided for their 
implementation by 2013

• Project A80360 delayed 
by one year (started 
in August 2009). 
Milestones 1 and 2 
expected to be delayed 
by one year but 3 must 
be achievable by 2013

Table 6 (CONT). BL5 funDeD PROjeCTS anD SaC InITIaTIveS 
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Project 
identification

Principal
investigator Institution Project title Funding  

in US$ Disease Countries involved Research area

Objective 1:  Promoting HAT vector control

A70594 patrick Guerin university of neuchatel, institute 
of Biology, switzerland

Development of trapping and target devices 
for controlling vectors of HAt

240 000 HAt Angola, Burkina Faso, Cameroon, 
Canada, Côte d’ivoire, Democratic 
Republic of the Congo, Hungary, italy, 
Kenya, Sudan, Switzerland, United 
Republic of tanzania

Vector control

A70598 stephen torr natural Resources institute, 
university of Greenwich at 
Medway, UK

A user-friendly decision support system to 
improve vector control operations against 
HAt

199 571 HAt Burkina Faso, Côte d’ivoire, Malawi, 
United Kingdom, United Republic of 
tanzania, Zimbabwe

Vector control, implementation 
research

A80132 Johnson ouma KARI/ Trypanosomiasis Research 
Centre, Kikuyu, Kenya

integrated tsetse fly ecology and genetics for 
improved HAt control

200 000 HAt Italy, Kenya, Uganda, United Kingdom, 
united Republic of tanzania, usA 

Vector entomology, capacity 
strengthening

A90087 Alan Christoffels sAnBi, university of the Western 
Cape, south Africa

Glossina functional genomics network 50 000 HAt African countries, United Kingdom Vector entomology, capacity 
strengthening, biotechnology and 
innovation

A90088 Mathew Berriman Sanger Institute, Cambridge, UK Completion of Glossina genome sequencing 250 000 HAt United Kingdom, HAT community 
worldwide

Biotechnology and innovation

A80406 Junichi Watanabe university of tokyo, Japan Generation and sequencing of additional 
Glossina morsitans full-length cDnA

20 000 HAt Japan, HAt community worldwide Biotechnology and innovation

Objective 2:  Advancing integrated malaria and dengue vector control

A70551 John David 
Mumford

Imperial College London, UK Best-practice guidance for deployment of 
genetic control methods against mosquito 
vectors in DeCs

211 680 Malaria and dengue Brazil, India, Kenya, Mexico, Panama, 
Thailand, United Kingdom

Vector entomology, capacity 
strengthening

A80130 Madama Bouaré university of Bamako, Faculty of 
science and techniques, MAli

Biosafety training course in Mali for Africa 
related to potential release of GM disease 
vectors

50 000 Malaria and dengue African countries Capacity strengthening 

A80309 Tyagi Brij Kishore CRMe, Madurai, india Asian centre for training in biosafety assess-
ment for human health and environment 
using GM vector

50 000 Malaria and dengue Asian countries Capacity strengthening

A80310 ivan Dario Velez programme for the study and 
Control of tropical Diseases 
(peCet), Medellin, Colombia

latin American training centre for biosafety of 
GM vectors 

50 000 Malaria and dengue latin American countries, usA Capacity strengthening

A80371 Ali Mohammadi Hse/epR/BDp, World Health 
organization, Geneva, 
switzerland 

laboratory biosafety and biosecurity training 
course for Africa, Asia and latin America

50 000 Malaria and dengue Africa, Asia, latin America Capacity strengthening

Table 7. BL5-funDeD PROjeCTS anD SaC InITIaTIveS

6.4 BL5-funded projects and SAC initiatives
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Project 
identification

Principal
investigator Institution Project title Funding  

in US$ Disease Countries involved Research area

Objective 1:  Promoting HAT vector control

A70594 patrick Guerin university of neuchatel, institute 
of Biology, switzerland

Development of trapping and target devices 
for controlling vectors of HAt

240 000 HAt Angola, Burkina Faso, Cameroon, 
Canada, Côte d’ivoire, Democratic 
Republic of the Congo, Hungary, italy, 
Kenya, Sudan, Switzerland, United 
Republic of tanzania

Vector control

A70598 stephen torr natural Resources institute, 
university of Greenwich at 
Medway, UK

A user-friendly decision support system to 
improve vector control operations against 
HAt

199 571 HAt Burkina Faso, Côte d’ivoire, Malawi, 
United Kingdom, United Republic of 
tanzania, Zimbabwe

Vector control, implementation 
research

A80132 Johnson ouma KARI/ Trypanosomiasis Research 
Centre, Kikuyu, Kenya

integrated tsetse fly ecology and genetics for 
improved HAt control

200 000 HAt Italy, Kenya, Uganda, United Kingdom, 
united Republic of tanzania, usA 

Vector entomology, capacity 
strengthening

A90087 Alan Christoffels sAnBi, university of the Western 
Cape, south Africa

Glossina functional genomics network 50 000 HAt African countries, United Kingdom Vector entomology, capacity 
strengthening, biotechnology and 
innovation

A90088 Mathew Berriman Sanger Institute, Cambridge, UK Completion of Glossina genome sequencing 250 000 HAt United Kingdom, HAT community 
worldwide

Biotechnology and innovation

A80406 Junichi Watanabe university of tokyo, Japan Generation and sequencing of additional 
Glossina morsitans full-length cDnA

20 000 HAt Japan, HAt community worldwide Biotechnology and innovation

Objective 2:  Advancing integrated malaria and dengue vector control

A70551 John David 
Mumford

Imperial College London, UK Best-practice guidance for deployment of 
genetic control methods against mosquito 
vectors in DeCs

211 680 Malaria and dengue Brazil, India, Kenya, Mexico, Panama, 
Thailand, United Kingdom

Vector entomology, capacity 
strengthening

A80130 Madama Bouaré university of Bamako, Faculty of 
science and techniques, MAli

Biosafety training course in Mali for Africa 
related to potential release of GM disease 
vectors

50 000 Malaria and dengue African countries Capacity strengthening 

A80309 Tyagi Brij Kishore CRMe, Madurai, india Asian centre for training in biosafety assess-
ment for human health and environment 
using GM vector

50 000 Malaria and dengue Asian countries Capacity strengthening

A80310 ivan Dario Velez programme for the study and 
Control of tropical Diseases 
(peCet), Medellin, Colombia

latin American training centre for biosafety of 
GM vectors 

50 000 Malaria and dengue latin American countries, usA Capacity strengthening

A80371 Ali Mohammadi Hse/epR/BDp, World Health 
organization, Geneva, 
switzerland 

laboratory biosafety and biosecurity training 
course for Africa, Asia and latin America

50 000 Malaria and dengue Africa, Asia, latin America Capacity strengthening
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Project 
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Principal
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A70588 Hilary Ranson LSTM, UK insecticide resistance in African malaria 
vectors

200 000 Malaria Angola, Benin, Burkina Faso, Chad, 
South Africa, Sudan, United Kingdom

Vector entomology,  biotechnology 
and innovation

A80361 seydou Doumbia Faculty of Medicine and 
pharmacy, university of Bamako, 
Mali

evidence basis for the improvement of 
integrated malaria vector control strategies in 
east, Central and West Africa

200 000 Malaria Cameroon, Kenya, Mali, USA Vector control, implementation 
research

A70604 pattamaporn 
Kittayapong

Mahidol university, Faculty of 
science, thailand

innovative dengue vector control interven-
tion and network based on novel tools and 
eco-bio-social strategies

150 000 Dengue india, indonesia, Myanmar, 
philippines, sri lanka, singapore, 
Thailand, United Kingdom, USA, Viet 
nam 

Vector entomology, implementa-
tion research 

A70585 pablo Manrique-
saide

universidad Autonoma de 
Yucatan, Mexico

expanding targeted dengue vector control 
in latin America: maximizing the potential of 
insecticide-treated materials

150 000 Dengue Belgium, Brazil, Cuba, Guatemala, 
Mexico, United Kingdom, USA, 
Venezuela

Vector entomology, implementa-
tion research

Objective 3: Progressing Chagas disease vector control

A70596 Ricardo Gurtler universidad de Buenos Aires, 
Facultad de Ciencias exactas, 
Argentina

sources of reinfestation by major vectors 
of Chagas disease after residual insecticide 
spraying

217 700 Chagas disease Argentina, Bolivia, Brazil, France, 
paraguay, usA

Vector control 

A80360 Maria inés picollo Centro de investigaciones 
en plagas e insecticidas, Villa 
Martelli, Argentina

Design and evaluation of complementary or 
alternative strategies for the control of Chagas 
disease vectors

193 000 Chagas disease Argentina, Bolivia, Colombia, France, 
panama

Vector control 

Coordination of BL5 activities

tDR secretariat WHo-tDR, Geneva, switzerland pis and sAC meetings, staff travel and 
coordination

 

208 075 Malaria, dengue, HAt 
and Chagas disease

DeCs worldwide Vector entomology,  capacity 
strengthening,  biotechnology and 
innovation

tDR secretariat WHo-tDR, Geneva, switzerland GM mosquitoes technical Consultation 
Meeting, 4-6 May 2009, WHo/HQ, Geneva, 
switzerland 

56 000 Malaria and dengue Worldwide experts Vector entomology, biotechnology 
and innovation

tDR secretariat WHo-tDR, Geneva, switzerland seventh meeting of the iGGi, 16-17 november 
2009, Washington, DC, usA 

30 000 HAt usA, HAt community worldwide Vector entomology, biotechnology 
and innovation

tDR secretariat WHo-tDR, Geneva, switzerland GM vectors projects coordination, Madurai, 
tn, india 

21 766 Malaria and dengue DeCs worldwide Vector entomology,  capacity 
strengthening, biotechnology and 
innovation

tDR secretariat WHo-tDR, Geneva, switzerland Dengue projects coordination 35 000 Dengue Asia and latin America Vector entomology,  capacity 
strengthening

Total 2 832 792
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A80361 seydou Doumbia Faculty of Medicine and 
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Mali

evidence basis for the improvement of 
integrated malaria vector control strategies in 
east, Central and West Africa

200 000 Malaria Cameroon, Kenya, Mali, USA Vector control, implementation 
research
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Kittayapong

Mahidol university, Faculty of 
science, thailand

innovative dengue vector control interven-
tion and network based on novel tools and 
eco-bio-social strategies

150 000 Dengue india, indonesia, Myanmar, 
philippines, sri lanka, singapore, 
Thailand, United Kingdom, USA, Viet 
nam 

Vector entomology, implementa-
tion research 

A70585 pablo Manrique-
saide

universidad Autonoma de 
Yucatan, Mexico

expanding targeted dengue vector control 
in latin America: maximizing the potential of 
insecticide-treated materials

150 000 Dengue Belgium, Brazil, Cuba, Guatemala, 
Mexico, United Kingdom, USA, 
Venezuela

Vector entomology, implementa-
tion research

Objective 3: Progressing Chagas disease vector control

A70596 Ricardo Gurtler universidad de Buenos Aires, 
Facultad de Ciencias exactas, 
Argentina

sources of reinfestation by major vectors 
of Chagas disease after residual insecticide 
spraying

217 700 Chagas disease Argentina, Bolivia, Brazil, France, 
paraguay, usA

Vector control 

A80360 Maria inés picollo Centro de investigaciones 
en plagas e insecticidas, Villa 
Martelli, Argentina

Design and evaluation of complementary or 
alternative strategies for the control of Chagas 
disease vectors

193 000 Chagas disease Argentina, Bolivia, Colombia, France, 
panama

Vector control 

Coordination of BL5 activities

tDR secretariat WHo-tDR, Geneva, switzerland pis and sAC meetings, staff travel and 
coordination

 

208 075 Malaria, dengue, HAt 
and Chagas disease

DeCs worldwide Vector entomology,  capacity 
strengthening,  biotechnology and 
innovation

tDR secretariat WHo-tDR, Geneva, switzerland GM mosquitoes technical Consultation 
Meeting, 4-6 May 2009, WHo/HQ, Geneva, 
switzerland 

56 000 Malaria and dengue Worldwide experts Vector entomology, biotechnology 
and innovation

tDR secretariat WHo-tDR, Geneva, switzerland seventh meeting of the iGGi, 16-17 november 
2009, Washington, DC, usA 

30 000 HAt usA, HAt community worldwide Vector entomology, biotechnology 
and innovation

tDR secretariat WHo-tDR, Geneva, switzerland GM vectors projects coordination, Madurai, 
tn, india 

21 766 Malaria and dengue DeCs worldwide Vector entomology,  capacity 
strengthening, biotechnology and 
innovation

tDR secretariat WHo-tDR, Geneva, switzerland Dengue projects coordination 35 000 Dengue Asia and latin America Vector entomology,  capacity 
strengthening

Total 2 832 792
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the special programme for Research and training in tropical 
Diseases (tDR) is a global programme of scientific collaboration 
established in 1975.  its focus is research into neglected diseases 
of the poor, with the goal of improving existing approaches and 
developing new ways to prevent, diagnose, treat and control 
these diseases. tDR is sponsored by the following organizations:
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