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SUMMARY  

On 13–15 March 2017, the Vector Control Technical Expert Group (VCTEG) of the WHO Global 
Malaria Programme (GMP) convened to review updates and progress on issues related to the 
implementation of malaria vector control including programme management, and to provide advice 
to GMP with respect to related areas of work.  

The meeting commenced with an overview of recent key initiatives of GMP in entomology and 
vector control, including the revised WHO process for evaluation of vector control products. Sessions 
were then convened that sought guidance from VCTEG on: (1) a draft information note on WHO’s 
current policy recommendations for malaria vector control interventions; (2) a guideline for malaria 
vector control; (3) a draft operational manual on malaria entomological surveillance and vector 
control monitoring and evaluation; (4) a draft framework on Monitoring and study designs for 
evaluating effectiveness of synergist and other next-generation LLINs; (5) recent developments in the 
area of nets treated with a pyrethroid and the synergist piperonyl butoxide (PBO); (6) an exploratory 
survey on perceptions regarding effectiveness of long-lasting insecticidal nets (LLINs) and indoor 
residual spraying (IRS); (7) an analysis of effects of user preferences on insecticide-treated net (ITN) 
use; and (8) a draft framework for national vector control needs assessment. Finally, a session was 
convened to discuss emerging issues raised by country programmes and their development partners, 
with a view to determining whether these constitute priority areas of work for consideration by GMP.   

At the closing session, the key conclusions and recommendations VCTEG provided to GMP were as 
follows: 

 Overview of WHO malaria vector control policy recommendations and their applicability 
to current and future products: The VCTEG recommended that WHO revise the draft 
document in line with the comments received during the open session, namely to provide 
greater clarity on: the definition of key terms (e.g. WHO policy recommendation, product 
class, product claim); whether combination LLINs have a policy recommendation; whether 
policy recommendations should be based on chemistry or outcomes as defined in Target 
Product Profiles whether both policy recommendations and Prequalification listings are 
open to revision. The VCTEG noted that a number of meeting participants and observers had 
raised concerns regarding potential barriers to market entry for new vector control tools 
that require a full policy recommendation prior to deployment even at small/pilot scale. In 
response, WHO underscored the need for any recommendations to be based on sufficient 
evidence to protect public health and optimize the use of limited resources. The document 
and the inputs received from the VCTEG were to be presented to the Malaria Policy Advisory 
Committee for further guidance at their meeting to be convened 22 to 24 March 2017. 

 Malaria vector control guideline: The VCTEG reviewed the scope, proposed contents and 
development plan for the guideline. Specific key questions based on intended 
recommendations in PICO (i.e. population, intervention, comparator and outcomes) format 
and outcomes to be assessed in each systematic review were then discussed and refined 
during group work sessions. Outcomes were ranked by relevance into critical, important and 
non-important for each key question. VCTEG suggested that eco-epidemiological 
characteristics of endemic areas be taken into consideration in the reviews. As part of next 
steps, the systematic reviews and GRADE tables will be presented to the VCTEG for review, 
input and formulation of recommendations at its next meeting in November 2017.   

 Operational manual on malaria entomological surveillance and vector control monitoring 
and evaluation: VCTEG advised that the operational manual be restructured and revised, 
including clear differentiation of guidance and case studies taking into consideration the 
available entomological surveillance manuals in WHO regions and countries. The group also 
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recommended that already existing manuals be reviewed in an effort to align across similar 
WHO documents.   A proposed revised structure will be circulated by WHO to the VCTEG for 
input. Following agreement on structure, WHO will revise the manual and circulate it to 
VCTEG members for input.  

 Framework to evaluate the cost-effectiveness of next generation LLINs: The VCTEG 
recommended that the framework be included as a background document for the WHO 
Vector Control Advisory Group (VCAG) meeting on trial design to be held on 24–25 April 
2017, and that the group that developed the framework (US Centers for Disease Control and 
Prevention (CDC) and US President’s Malaria Initiative (PMI)) be invited to the meeting. It 
was requested that the outcomes of the trial design meeting, as well as those of the VCAG 
meeting, should be communicated to VCTEG. WHO will ensure that there is a clear interface 
between VCAG and VCTEG, as VCTEG will be responsible for supporting the development of 
deployment guidance on the basis of VCAG recommendations on public health value for new 
interventions.  

 Developments regarding LLINs treated with a pyrethroid and the synergist PBO: Based on 
recent findings from a trial conducted in Tanzania that compared PBO LLINs to pyrethroid-
only LLINs, the VCTEG recommended that WHO seek endorsement from MPAC to reconvene 
an Evidence Review Group (ERG) by July to consider whether current policy 
recommendations on PBO LLINs require revision. All new data should be reviewed, including 
trial results from Tanzania and data reviewed by the WHO Pesticide Evaluation Scheme 
(WHOPES) since 2015.   

 Exploratory survey on perceptions of effectiveness regarding LLINs and IRS: The VCTEG 
recommended that the survey be published by the author, potentially with a commentary by 
GMP. More generally, the VCTEG recommended that GMP increase efforts to ensure the 
wide dissemination and uptake of WHO strategy and policy documents. Webinars and 
dissemination through WHO regional and country office were recognized as effective 
strategies. The need to make guidance available in different languages was also highlighted, 
as was the need to provide support to countries in adapting global guidance to regional, 
national and subnational specificities.  

 Effect of user preference on ITN use: The VCTEG reviewed the report of an ITN user 
preference study and recommended review of current WHO recommendations on achieving 
universal coverage with LLINs (available at http://www.who.int/malaria/publications/atoz/ 
who_recommendation_coverage_llin/) to determine if and how these could be updated to 
include the information from the study. WHO was requested to circulate any proposed 
revisions to existing WHO guidance to VCTEG for review. The study on user preferences 
results should be published by the authors independently. 

 Draft framework for national Vector Control Needs Assessment (VCNA): The VCTEG 
acknowledged the comprehensiveness  of the document and recommended that the 
framework be revised based on the comments received during the meeting, namely: 
inclusion of schistosomiasis; increased emphasis on strengthening of national regulatory 
authorities for pesticide management; referral to public health entomology technicians as a 
core part of national public health entomology human resources;  and, inclusion of a section 
on the use of outcomes from a VCNA to determine next steps. The VCTEG recommended 
that the framework be finalized for publication following these revisions.  

In addition to the above, the VCTEG discussed the following emerging issues with a view to 
determining whether these constitute priority areas of work for consideration by GMP:    

 Guidance on disposal of nets: The VCTEG agreed that the existing guidance on disposal of old 
LLINs remains valid and does not require updating. The VCTEG suggested that organizations 

http://www.who.int/malaria/publications/atoz/who_recommendation_coverage_llin/
http://www.who.int/malaria/publications/atoz/who_recommendation_coverage_llin/
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such as Alliance for Malaria Prevention or the Roll Back Malaria Social and Behavior Change 
Communication Working Group could provide practical guidance on repurposing of LLINs. 
The group recommended that WHO engage with these organizations to ensure appropriate 
guidance is developed that includes an emphasis on preferential use of new nets.  

 Post-market surveillance (PMS) of LLINs and IRS: The VCTEG recognized the importance of 
this topic, which is currently under discussion by the Bill and Melinda Gates Foundation-
funded Innovation to Impact (I2I) procurement work-stream. It was decided that VCTEG 
should be involved, for example by reviewing any outcomes of the I2I work-stream and 
potentially guiding subsequent data collection. It was also suggested that WHO provide 
guidance to procurement agencies on the operational deployment of new vector control 
tools as appropriate in line with WHO’s primary role of supporting Member States. It was 
noted that PMS may be an opportunity to collect data to support programmatic decision-
making, for example to differentiate performance between individual products. The need for 
a system to feedback PMS data into the revised WHO process for evaluation of vector 
control products was also flagged.  

 Decision framework for Insecticide Resistance Management (IRM):  The VCTEG 
recommended that a decision framework be developed by a working group including VCTEG 
members as well as other experts in this field. As a next step, WHO will develop draft Terms 
of Reference for the working group, for VCTEG input. It was also recommended that the 
scope and nature of this operational guidance be carefully considered in light of: a) the 
diversity of country situations and capacities; and, b) existing national committees and 
regional networks that currently support the use of resistance data in decision-making. The 
framework should also consider the future availability of new interventions, and should 
consider proactive prevention of resistance in addition to resistance management. Finally, 
the VCTEG recognized the need for stronger implementation support on IRM and on 
interpretation of monitoring result alongside the decision framework, as countries are 
currently often unable to implement IRM plans due to a lack of human and financial 
resources, as well as due to limited technical knowledge in this area. Lack of IRM structures 
and centralized specimen testing to identify mechanisms of insecticide resistance was noted 
as a specific gap.  

 Differential insecticide susceptibility as criteria for intervention selection: The VCTEG 
recommended that further research be conducted prior to considering any policy 
recommendations in this area.  

BACKGROUND 

The WHO Global Malaria Programme (GMP) convened the Vector Control Working Group (VCTEG) 
for its 4th meeting in Geneva, Switzerland from 13 to 15 March 2017. The VCTEG reviews updates 
and progress on issues related to the implementation of malaria vector control, including issues 
related to programme management, and provides guidance to GMP. Over the course of the three-
day meeting’s open sessions, 9 VCTEG members, 6 temporary advisers, the WHO Secretariat and 6 
observers discussed key issues related to malaria vector control implementation. Conclusions and 
recommendations were agreed upon in a final closed session. 
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OVERVIEW OF VCTEG  

The GMP Director opened the meeting by reviewing the role of VCTEG in the broader WHO policy 
making process, which includes ad-hoc Evidence Review Groups (ERGs) focused on specific research 
questions, technical expert groups (TEGs) that are standing WHO committees, and MPAC. The 
VCTEG, established in 2013, is tasked with reviewing and developing guidance on the 
implementation of malaria vector control including programme management. The TEG may also 
provide advice to WHO/GMP on activities and key strategic questions. A separate committee, the 
Vector Control Advisory Group (VCAG), focuses on new vector control interventions that are under 
development for malaria and other vector-borne diseases.  

The VCTEG is comprised of up to 13 members who are engaged for a 3-year commitment. TEG 
members shall serve in an independent, personal and individual capacity. Decisions are made based 
on consensus, with majority and minority views reported if no consensus is reached. A limited 
number of observers can be invited to participate in VCTEG meetings at their own expense in order 
to act as a resource and clarify institutional positions as required. Only TEG members can participate 
in the formulation of recommendations by consensus. 

DECLARATION OF INTERESTS  

The following interests were declared:  

 Dr J. Hii reported research funding from UK Department for International Development 
(DFID), PMI/CDC, and SC Johnson. 

 Dr J. Lines reported consultancy fees from DFID.  

 Dr M. Rowland reported research grants from Sumitomo Corporation, Bayer AG, BASF, US 
Agency for International Development (USAID), the UK Medical Research Council. 

 Dr A. Wilson reported research funding from the Bill and Melinda Gates Foundation and the 
Wellcome Trust. 

 Mr L. Choi reported a research grant from DFID. 

The WHO Secretariat assessed the above interests and determined that these were not directly 
related to the topics of the meeting. WHO therefore concluded that the declared interests did not 
constitute conflicts that should preclude participation in the meeting, subject to public disclosure of 
such interests.   

OVERVIEW OF PROCEEDINGS 

Update on recent GMP initiatives on malaria entomology and vector control 

The GMP Director and Coordinator of the Entomology and Vector Control unit (EVC) provided an 
update on recent initiatives:  

 Risks associated with the scale-back of vector control: The finalized 2015 Information note on 
the risks associated with the scale-back of vector control in areas where malaria transmission has 
been reduced (available at: http://www.who.int/malaria/publications/atoz/scale-back-vector-
control/) as was previously reviewed by VCTEG was presented.  

http://www.who.int/malaria/publications/atoz/scale-back-vector-control/
http://www.who.int/malaria/publications/atoz/scale-back-vector-control/
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 Evidence-base for PBO LLINs: The finalized 2015 document on Conditions for use of long-lasting 
insecticidal nets treated with a pyrethroid and piperonyl butoxide (available at: 
http://www.who.int/malaria/publications/atoz/use-of-pbo-treated-llins/) as based on the 
outcome of an ERG was presented. Recent data from a trial conducted in Tanzania will be 
reviewed during the meeting to determine next steps.  

 Malaria terminology: An updated glossary for malaria was published is 2016 (available at: 
http://www.who.int/malaria/publications/atoz/malaria-terminology/).   

 WHO-coordinated multi-country evaluation of the implications of insecticide resistance (IIR) 
for malaria vector control: The outcomes from the completed 5-country evaluation were 
presented (available at: http://www.who.int/malaria/publications/atoz/insecticide-resistance-
implications/). The final global analysis of this evaluation is expected to be published by Q3 2017.  

 Revised test procedures for insecticide resistance monitoring in malaria vector mosquitoes 
(adults): A 2nd Edition of the test procedures document, including a comprehensive flowchart, 
was published in November 2016 (available at http://www.who.int/malaria/publications/ 
atoz/9789241511575/). It includes bioassay methods for determining resistance intensity and 
for determining the involvement of metabolic resistance mechanisms.  

 Framework for a national monitoring and management plan for insecticide resistance in 
malaria vectors: The framework, as previously reviewed by VCTEG, was published in March 2017 
(available at: http://www.who.int/malaria/publications/atoz/9789241512138/). This aims to 
provide practical guidance to countries on how to develop a national insecticide resistance 
monitoring and management plan.  

 Draft Global vector control response: The urgent need for an initiative to improve vector control 
globally to address vector-borne diseases more broadly was identified, particularly due to recent 
Zika virus, yellow fever, dengue and other vector-borne disease outbreaks. Development of the 
response has been a joint effort of the WHO GMP and the Department of Control of Neglected 
Tropical Diseases (NTD) as well as the Special Programme for Research and Training in Tropical 
Diseases (TDR). The draft strategy will be presented for consideration at the World Health 
Assembly in May (available at: http://www.who.int/malaria/global-vector-control-response/). 
This response seeks to lay the foundation for effective locally adapted sustainable vector control. 

 Online tool for mapping biological threats to malaria control and elimination: The online tool 
originally developed to map entomological data is being adapted to include vector insecticide 
resistance, HRP2/HRP3 deletion, and antimalarial drug efficacy and drug resistance data. It is 
anticipated that a beta version will be available by mid-2017.  

 Elimination activities: A framework for malaria elimination, has been developed based on a 
review of the elimination field manual (available at: http://www.who.int/malaria/publications/ 
atoz/9789241511988/), and will be launched during a meeting of 21 countries expected to 
eliminate malaria by 2020 on 16–17 March. 

Revised WHO process for evaluation of vector control products 

Background: Representatives from NTD and the WHO Prequalification Team (PQT) presented the 
new pathways for the evaluation of vector control products. As of January 2017, the function of 
WHOPES of testing and evaluation of pesticides and pesticide products has been transferred to PQT 
while NTD will focus on normative functions and technical support / capacity building. The key 
objectives of the reform process include shortened timelines for new tools to become available, 
streamlined processes, and increased transparency. Under the revised process, all new vector 
control products will be submitted for consideration to a pre-submission coordination committee. 
Products with an existing WHO policy recommendation will enter the new PQT process directly, 
while others will be required to obtain a WHO policy recommendation prior to consideration for a 

http://www.who.int/malaria/publications/atoz/use-of-pbo-treated-llins/
http://www.who.int/malaria/publications/atoz/malaria-terminology/
http://www.who.int/malaria/publications/atoz/insecticide-resistance-implications/
http://www.who.int/malaria/publications/atoz/insecticide-resistance-implications/
http://www.who.int/malaria/publications/atoz/9789241511575/
http://www.who.int/malaria/publications/atoz/9789241511575/
http://www.who.int/malaria/publications/atoz/9789241512138/
http://www.who.int/malaria/global-vector-control-response/
http://www.who.int/malaria/publications/atoz/9789241511988/
http://www.who.int/malaria/publications/atoz/9789241511988/
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prequalification listing. The policy process is supported by VCAG, which will define data 
requirements, review evidence, and determine whether a product claim is validated and public 
health value is confirmed. Following this, products for malaria vector control will be considered by 
MPAC for a policy recommendation. Interactions will take place across WHO departments so that 
the policy and prequalification processes can operate in parallel (e.g. phase I and II data 
requirements for VCAG and PQT will be the same). The new prequalification process aims to improve 
and standardize vector control evaluation by establishing a fair, predictable and efficient global 
evaluation system. New activities include data generated by manufacturers at GLP-accredited sites, 
manufacturer site inspections, post-marketing quality management, and collaborative registration 
with national regulatory authorities.  

Discussion and conclusions: VCTEG members expressed support for a more streamlined and 
transparent process to accelerate the pathway to market for new vector control products. The 
importance of manufacturer product claims was highlighted, as these will determine how a product 
moves through the pathway. It was noted that, given the time needed to conduct epidemiological 
trials to establish public health value, a decision on data requirements would need to be taken early 
in the product development pathway to avoid delays in products reaching the market. Early 
interaction between manufacturers and WHO is key to the success of this process. It was noted that 
this process addresses a key market challenge, namely initial access to market, but does not address 
differences in performance of individual products to guide product choice. Such differentiation 
requires data on cost-effectiveness, which is not generally collected during product evaluation. An 
additional suggestion was made to harmonize the policy requirement and registration processes of 
national regulatory authorities responsible for vector control, as is done for medicines.   

The group highlighted the need for further clarity on several elements of the pathway, including   
definitions (e.g. product claim, product class, WHO policy recommendation); how the 
prequalification and policy elements of the pathway will operate in parallel; whether extensions of 
existing tools (e.g. combination LLINs, new chemicals for IRS) have a policy recommendation, and if 
not, the data required for these tools to obtain a recommendation; and expected timelines for 
different steps of the process. WHO clarified that there are products in late-stage development that 
are extensions of existing categories, as well as products already approved by WHOPES which are 
not considered by WHO to have a policy recommendation. WHO is willing to look at ways of 
reducing data requirements for these products caught in transition, and to this end a meeting of 
experts will be held in April to discuss trial design options and pragmatic ways of generating data to 
assess public health value.  

Overview of WHO policy recommendations for malaria vector control interventions  

Background: As described in the preceding session, vector control tools require a WHO policy 
recommendation in order to be eligible for a prequalification listing. A draft document has been 
prepared to outline which vector control tools are currently considered to have a WHO policy 
recommendation. Of the core malaria vector control interventions, currently only pyrethroid-only 
LLINs and pyrethroid, carbamate, organophosphate and organochlorine insecticides for IRS, have a 
WHO policy recommendation. Current guidance on the conditions for use of PBO LLINs, which 
recommends pilot exploratory implementation accompanied by robust evaluation, is not considered 
to be a WHO policy recommendation on which an assessment by the WHO prequalification team 
could be initiated.  

Discussion and conclusions: Participants raised the need for greater clarity on several elements of 
the documents, including:  

 Definition of a WHO policy recommendation. It was suggested that the inclusion/exclusion 
criteria for a WHO policy recommendation should be based on product performance 
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requirements, namely entomological endpoints as defined in Target Product Profiles,1 rather 
than on chemical class.  

 Definition of a product class, and in particular the rationale for excluding from the broader 
LLIN class those LLINs containing pyrethroids in combination with other chemicals. The 
example of PBO LLINs was described, where all products contain a pyrethroid and PBO but 
where substantial differences exist between products. The implications of a WHO policy 
recommendation for a first-in-class product on future products in the class, including any 
potential data requirements for subsequent products, require further clarity.   

 The definition of public health value, in particular the data requirements needed for 
extensions of existing categories and entirely new tools.  

It was noted that additional data requirements may risk delaying market introduction of new 
products by several years and may act as a barrier to innovation. However, to date there is no clear 
evidence that entomological endpoints reliably correlate with epidemiological endpoints; this is an 
area that was identified as warranting further investigation. Regardless, the justification for 
conducting epidemiological trials must be strong given their cost and time requirements. The 
challenge of securing funding for epidemiological trials to evaluate interventions against vectors of 
neglected tropical diseases, a field with substantially less funding that for malaria, was flagged. WHO 
clarified that data requirements will be communicated to manufacturers early, and recognized that 
there will be products during the transition process for which additional data requirements will be 
communicated while they are under evaluation by WHOPES. While some participants expressed 
support for issuing interim policy recommendations for new products, particularly during the 
transition process, others felt that WHO should not do so. Concerns were specifically raised 
regarding the consequence for a product with an interim recommendation that performs poorly 
during evaluation under operational condition.  

Malaria vector control guideline: scope, content and development plan  

Background: VCTEG were briefed on the scope, content and development plan for a malaria vector 
control guidelines. WHO has initiated the process of developing a this guideline, which may 
potentially be consolidated with the existing Guidelines for the treatment of malaria (available at: 
http://www.who.int/malaria/publications/atoz/9789241549127/). The general principles for all 
WHO guidelines include: a well-defined scope and target audience; key questions in PICO format 
(which stands for population, intervention, comparator and outputs) developed to guide evidence 
retrieval and synthesis; quality assessment of evidence using the GRADE system; and, formulation of 
recommendations based on evidence by a representative guideline development group. The WHO 
Guideline Review Committee (GRC) reviews, oversees the process, and approves the final guideline. 
GRC has already approved the proposal for initiating the malaria vector control guideline. The 
objective of the vector control guideline is to provide countries with a single document outlining all 
of the evidence-based recommendations for vector control strategies and tools for malaria control 
and elimination following the stipulated WHO procedures and processes. The scope of the guideline 
will also cover programmatic implementation areas, such as when to scale-back vector control, how 
to select vector control interventions in different circumstances (e.g. in the presence of insecticide 
resistance, in humanitarian emergencies), and when to combine interventions. VCTEG will act as the 
Guideline Development Group (GDG), whose role is to provide input into scope, formulation of PICO 
questions, review evidence and formulate recommendations, and review and approve the final 
guideline document before submission to the GRC. The Cochrane Infectious Disease Group have 
already been contracted to conduct/update evidence reviews and create evidence profiles for 
different PICO questions.  

                                                           
1
 A target product profile is a detailed technical description that defines the ideal end goal for a product and guides the 

development process to demonstrate its performance. A target product profile defines a product class. 

http://www.who.int/malaria/publications/atoz/9789241549127/
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Discussion and conclusions: It was noted by VCTEG that the Cochrane process may not be fully 
applicable to entomological interventions, given that PICO questions are primarily designed for 
clinical interventions. Further, the quality of evidence for vector control may not be high, and there 
will be insufficient trials to conduct meta-analyses for some PICO questions. There will therefore be 
a need to consider expert opinion and existing evidence, as well as to establish a baseline of 
acceptable evidence (e.g. grey literature). Potential stratification of evidence was discussed, notably 
seasonal versus perennial transmission, however it was noted that stratification will reduce the 
potential of finding relevant evidence. It was suggested that environmental factors/settings be 
added as an extra determinant in the PICO questions, and that time/duration of impact be a 
dimension of outcome. WHO clarified that guidelines are not driven by the reviews available, but 
rather by the key questions to be answered. As such, a strong recommendation can be made based 
on weak evidence. Further, strong evidence may exist, but if it does not relate well to the PICO 
question it is still considered weak. Finally, WHO confirmed that gender and geographic 
representation will be balanced for the GDG. Specific PICO questions and outcomes were then 
discussed and refined during group work. Suggestions were made to take into consideration specific 
settings for selection of outcomes, as an outcome may be critical for some settings while the same 
outcome could be unsuitable for other settings. Vector species, behaviour, larval habitats as well as 
quality of interventions need to be noted in the tables with a summary of studies reviewed. 
Coverage of interventions needs to be assessed as that could affect the end outcome of the 
evidence review. Outcomes were ranked into critical, important and unimportant for all proposed 
key PICO questions. WHO will proceed with development of the guideline accordingly.  

Operational manual on malaria entomological surveillance and vector control monitoring 
and evaluation 

Background: An operational manual on entomological surveillance is under development which 
covers surveillance methods, monitoring and evaluation (M&E) of vector interventions, capacity for 
vector surveillance, use of information to optimize vector control, and innovation and research for 
vector surveillance and M&E. The manual describes key entomological parameters to be measured 
to guide vector control strategies and practices, including indicators of malaria transmission and 
measures of quality of vector interventions.  

Discussion and conclusions: The group agreed that the draft is a useful first start and brings together 
a large amount of information. However, to make the information accessible to programme 
managers and relevant programmatic staff on the ground, it requires restructuring and condensing. 
The manual should aim to support countries in channelling limited resources and capacity for 
monitoring, more effectively. Restructuring should move away from indicators as the starting point 
and rather focus on the key questions to be answered and from there, provide guidance on 
measurement methods including indicators. Parameters need to be simple to measure accurately, 
but the manual also needs to be applicable to countries with different levels of capacity (recognizing 
that adaptations to different situations will be required) and suitable for all setting i.e. control, 
elimination and prevention of reintroduction. It was noted that sampling techniques, information 
systems, and use of surveillance data to guide decision making require greater elaboration in the 
document, and that indicator tables require harmonization. Differentiation between control (burden 
reduction), elimination and prevention of re-introduction settings was agreed to be more useful 
than regional differentiation, recognizing that control in different regions is very different. It was 
noted that the document is not strictly an operational manual as it does not provide field level 
guidance but rather a global higher-level programmatic guidance that can be adapted to each region. 
The group also raised the need to harmonize the manual with other WHO guidelines and guidance, 
and to recognize that some countries already have simple vector control manuals. The rationale for 
a malaria entomological surveillance manual was questioned given the push for integrated vector 
management. As a next step, WHO will propose a new structure for the manual which will be further 
reviewed by the VCTEG or a smaller working group. In addition, existing entomological surveillance 
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manuals will be circulated for consideration, WHO will prepare a second draft based on a revised 
structure . Pilot testing with target users of an advanced document would also be useful. 

Framework to evaluate the effectiveness of next generation LLINs 

Background: An evaluation framework on Monitoring and Study Designs for Evaluating Effectiveness 
of Synergist and Other Next-Generation LLINs was presented, outlining the available study design 
options. Cost-effectiveness, which involves a separate series of design issues, was not covered 
extensively in the framework. The framework aims to translate the recommendation on Conditions 
for use of long-lasting insecticidal nets treated with a pyrethoid and piperonyl butoxide (available at: 
http://www.who.int/malaria/publications/atoz/use-of-pbo-treated-llins/) into more detailed 
guidance on evaluation of nets that are not pyrethroid-only nets. The methodologies presented 
were intended for use following a WHOPES recommendation or a PQT listing, i.e. during deployment. 
The highest quality evidence will be generated through a cluster randomized controlled trial (cRCT), 
however during deployment it will be inefficient and unaffordable to conduct cRCTs in multiple 
settings. Several other study designs have less power than a cRCT, but if conducted in a number of 
settings a similar level of power to a cRCT can be achieved. Possible study designs include: controlled 
before and after; randomized time series; step wedge trial; and, case control and cohort. Several of 
these can be conducted with existing data from routine health systems. Multiple time-series studies 
with LLIN randomization by unit can generate a reliable result. Study design considerations include: 
site selection in the context of evolving vector insecticide resistance and malaria parasite 
transmission profiles; comparators (next-generation LLIN to a pyrethroid-only LLIN); net distribution 
(district versus household), aggregate versus individual data sources (the latter is a key cost driver); 
and, study duration (at least 1-2 transmission cycles).  

Discussion and conclusions: It was recognized that in light of the revised process for WHO 
evaluation of vector control products, and particularly the data requirements needed to assess 
public health value, further clarity is needed on when and where this framework is applicable 
(monitoring versus informing upstream policy decisions by complementing data requirements from 
VCAG/PQT). From a methodology perspective, it was suggested that modelling could also be 
considered in the framework. It was noted that data are needed over multiple transmission seasons 
to evaluate LLINs, however this could take several years. The question of how to ensure timely 
deployment of next-generation LLINs in this context was raised. The need to understand the 
feasibility of this research under programmatic, operational conditions was also noted. WHO 
clarified that VCAG will not be addressing questions that help with prioritization of new 
interventions following a policy recommendation, such as LLIN performance under field conditions 
and cost-effectiveness compared to other tools. There could be a role for VCTEG in this area; 
however, the group agreed to wait until after the April meeting on trial design ERG to determine 
VCTEG involvement. It was agreed that the draft framework should be included in the background 
documents for that meeting, and that the results of the trial design and VCAG meetings should be 
reported back to VCTEG.  

Recent developments regarding LLINs treated with a pyrethroid and the synergist PBO 
(PBO LLINs) and next steps 

Background: The preliminary results of a cluster randomized controlled trial conducted in the United 
Republic of Tanzania were presented, which compared PBO LLINs with pyrethroid-only LLINs as 
single interventions and when combined with pirimiphos-methyl capsule suspension IRS. The main 
research question was whether PBO LLINs deployed with or without IRS provided superior 
protection than pyrethroid-only LLINs against malaria infection prevalence in areas where malaria 
vectors have high pyrethroid resistance. The study consisted of four arms: pyrethroid-only LLINs;, 
PBO LLINs, pyrethroid-only LLINs plus IRS, PBO LLINs plus IRS. Unpublished results showed that after 
9 months there was a significant reduction in P. falciparum infection prevalence in the PBO LLIN 
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study arm, as well as both IRS study arms, compared to the pyrethroid-only LLIN study arm. Infection 
prevalence in the PBO LLIN study arm and PBO LLIN plus IRS study arm were similar after 9 months, 
indicating that in this specific area with high PBO LLIN coverage, IRS provided no additional 
protection against malaria. Results also showed that reduction of malaria prevalence was achieved 
earlier with IRS than with PBO LLINs. During the second year post intervention, the reduction in 
prevalence in the PBO LLIN arm was sustained. The study findings indicate that in this area of high 
pyrethroid resistance, after 9 months a pyrethroid-only LLIN plus IRS provided additional protection 
compared to a pyrethroid-only LLIN alone, and a PBO LLIN alone provided a level of protection 
similar to a combination of a pyrethroid-only LLIN and IRS.  

Discussion and conclusions: The VCTEG noted that further evidence is needed of PBO LLIN efficacy 
for up to 3 years after deployment, as by this stage PBO may be substantially diminished and nets 
may have become holed. It was also noted that several brands of PBO LLIN are entering the market 
at competitive prices. The challenge of extrapolating the study results to all PBO LLINs was discussed. 
It was highlighted that other types of LLIN that are not pyrethroid-only nets should be evaluated in 
the same way, but some participants felt that, to avoid waiting 3 years for a policy recommendation, 
a process of issuing interim/preliminary recommendation should be considered; this notion was not 
endorsed by all VCTEG members given the risks associated with WHO providing interim policy 
recommendations. VCTEG agreed that in light of the availability of new data on PBO LLINs, WHO 
should reconvene an ERG to consider whether current guidance needs to be revised and, if so, what 
the revision should consist of.  

Exploratory survey on perceptions of effectiveness regarding LLINs and IRS  

Background: A qualitative survey was undertaken to explore perceptions about IRS and LLIN and to 
better understand how different stakeholders form their views and perceptions regarding these two 
interventions. Individual in-depth interviews were conducted with 47 stakeholders from across all 
WHO regions (13 from national programmes in AFRO, SEARO and EMRO; 6 with a WHO regional 
advisory function; 10 from donor community; 5 from private sector; and, 13 academics/technical 
experts). The study found that LLINs are widely seen to be donor-driven while IRS is seen to be more 
locally driven; there is a perception that LLINs are the “cheap option”. There are differing viewpoints 
on whether the main challenges regarding LLIN have to do with access or actual use, and there are 
indications that stakeholders are quick to associate pyrethroid resistance with the failure of LLINs. 
The quality and durability of LLINs were also noted as concerns. Some respondents called on WHO to 
consider evidence and potentially revise the policy on using both IRS to LLIN in the same households 
in areas of high malaria transmission, as this is a practice that is already occurring. Respondents 
considered IRS easier to implement and monitor than LLINs, and felt that the significant logistics 
associated with LLIN distribution campaigns are underestimated. The considerable regional 
differences in perceptions regarding the use of the two interventions and their effectiveness, and on 
combining interventions in areas of high transmission, were raised. Respondents raised concerns 
that pyrethroid LLINs will not remain effective forever, and highlighted the importance of ensuring 
entomological and vector control capacity at country-level. The study results point to the need to re-
affirm messaging regarding the role that pyrethroid-only LLINs continue to play to avoid a loss of 
confidence in their key role in malaria vector control. Operational guidance on insecticide resistance 
management and vector control in elimination settings were noted as key needs, as was early WHO 
guidance on the deployment of new LLINs and other interventions.  

Discussion and conclusions: It was agreed that the report raises important issues related to 
perceptions and programmatic implementation of LLINs and IRS, and should be published by the 
author for wider circulation. It was agreed that a direct response to the survey by WHO was not 
required, but rather that the survey was seen to offer insights into specific areas that could be 
addressed as part of other ongoing work.  For example, in accordance with survey respondents, 
VCTEG agreed that more could be done to operationalize recommendations in the WHO Global plan 
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for insecticide resistance management in malaria vectors (available at: http://www.who.int/malaria/ 
publications/atoz/gpirm/) such as to strengthen guidance on decision-making based on insecticide 
resistance data. It was noted that more entomological data are available now than in the past, and it 
would be useful to be able to draw on collaborating centres or a core team of entomologists to help 
analyse data and determine implications for the planning and implementation of interventions. 
There was also consensus on the need to clarify guidance on decision-making related to malaria 
vector control interventions (i.e. IRS, LLINs or co-deployment of both). It was noted that part of the 
frustration reflected in the survey was thought to come from the difficulties of LLIN distribution and 
logistics on the ground. There was a call for region-specific manuals and sharing of lessons learned 
on this topic, and for adequately addressing LLIN logistics limitations.   

Effect of user preferences on ITN use  

Background: A study was conducted to determine the extent to which user preferences for ITNs 
impact on use. A secondary analysis of malaria indicator surveys (MIS) and district health 
information systems (DHIS) data showed differences in preference of ITNs by shape and colour by 
country, with stronger preference by shape than colour. This secondary analysis included only 
surveys conducted in Africa where the majority of distributions are funded by donors and a limited 
supply of nets are available through the commercial market. Despite preferences, data indicated 
that conical and rectangular ITNs are used at similar rates. No large difference in use was found for 
different ITN textiles (polyester, polyethylene, cotton or polypropylene). A multivariate model 
showed that the most consistent predictor of ITN use is household supply of ITNs. Cost 
considerations were also analysed. As a conical ITN costs $1-2 more than a rectangular ITN, the use 
of conical ITNs could reduce ITN ownership in the absence of an increase in funding. However, there 
is a need to consider differences in both price and use in determining if procurement of a more 
expensive ITN will result in an overall increase or decrease in coverage. The key conclusions of the 
study are that people generally use the ITNs they have even if they do not correspond with 
preferences, and as such stated user preferences are not a good predictor of ITN use. Countries can 
include ITN shape in the standard DHIS/MIS or multiple indicator cluster surveys net roster and this 
can generate the evidence required to justify procurement of a particular ITN shape.   

Discussion and conclusions: The group discussed the fact that differences in ITN preferences can 
vary according to many different factors, including setting (urban/rural), region, housing type. 
However with some exceptions, these data disprove the commonly-held perception that 
preferences for ITN attributes (shape, size, etc.) significantly influence ITN use. It was also noted that 
procurement agencies have narrowed down choices for LLIN procurement, and while countries can 
request LLINs that fall outside these specifications, the evidence-base to support such requests is 
usually insufficient. It was suggested that WHO provide normative and technical guidance on data 
requirements, and associated nationally representative methodologies, to justify procurement 
based on ITN preferences. Procurement criteria should consider cost and use data, with the aim of 
maximizing coverage within available resources. It was noted that unit cost is not the only factor to 
consider in procurement; a robust and competitive market also needs to be maintained.  

Draft Framework for a national vector control needs assessment (VCNA) 

Background: An appraisal was conducted of existing VCNAs to identify gaps across countries, in 
anticipation of implementation of the Global Vector Control Response 2017-2030 (GVCR) following 
consideration by the World Health Assembly in May 2017. VCNAs will support countries to evaluate 
their situation, determine constraints and identify solutions to alleviate these constraints. There are 
several templates and guidance documents from WHO or other groups currently in use. The 
appraisal indicated that in general vector control capacity was limited with few countries having an 
integrated vector control strategy in line with GVCR.  Major needs were identified in key areas such 
as vector control programme structure, intra- and inter-sectoral collaboration, and entomological 

http://www.who.int/malaria/publications/atoz/gpirm/
http://www.who.int/malaria/publications/atoz/gpirm/
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surveillance. A lack of data on key GVCR indicators was also identified. It was concluded that there is 
a need to create a new VCNA framework to align programmes with the GVCR and enable future 
measurement of programmes against GVCR targets and progress indicators. WHO had therefore 
coordinated the development of an updated framework document, which was present to VCTEG for 
review.   

Discussion and conclusions: The VCTEG acknowledged the usefulness of the framework, which 
draws on experiences from different regions. It should be revised and finalized based on specific 
comments received. These included the need for: greater emphasis on insecticide management; 
including further information on registration and regulatory components; further consideration of 
district-level capacity as well as the role of technical managers; clarification that inter-ministerial 
committees may already exist which could be leveraged; and, expansion of the scope to cover 
schistosomiasis in line with recent updates to the GVCR. The question of how to develop and sustain 
intersectoral collaboration was raised and discussed. Finally, it was emphasized that a large number 
of vector control assessments are already performed in countries; however, full implementation of 
the recommendations generated is not always possible due to a lack of financial resources. WHO 
noted that advocacy for strengthened vector control is a key objective of GVCR and that the 
document and a WHO resolution are expected to generate additional resources  to this end.  

Emerging issues - topics proposed for next TEG and action 

With a view to identify priority areas of work for WHO and technical support by VCTEG, the group 
reviewed the following key issues that were raised by country programmes and/or their 
implementing partners:    

Guidance on disposal of old LLINs:   

Background: In between the use of an LLIN and its disposal, there is a high degree of repurposing 
being carried out. This can be categorized as beneficial repurposing (helps with bite prevention, e.g. 
curtains), neutral (doesn’t help with bit prevention, e.g. covering latrines), and misuse (e.g. fishing 
nets).  

Discussion and conclusion: VCTEG agreed that existing WHO guidance on disposal of LLINs (available 
at http://www.who.int/malaria/publications/atoz/who-recommendation-managing-old-llins/) is up-
to-date and clear, and does not require revision or extension to cover repurposing. It was noted that 
guidance for disposal of new generation LLINs treated with non-pyrethroid insecticides and/or insect 
growth regulators may necessitate re-evaluation of the existing guidance.  

Post-marketing surveillance (PMS) of LLINs and IRS: 

Background: As part of the I2I Procurement Work stream, efforts are underway to coordinate pre- 
and post-shipment testing among procurers, primarily for LLINs. There is a need to standardize 
procurers’ PMS monitoring protocols, but this effort needs to be aligned with the PMS activities of 
the recently-established capacity of the WHO Prequalification (PQT) Team for vector control product 
assessment. Specifically, it will be important to understand how these data can be used as part of 
the PQT processes aimed at ensuring product quality.   

Discussion and conclusion:  The VCTEG noted the importance of this topic, but agreed that this 
required involvement and input beyond VCTEG. The increased complexity of conducting cone 
bioassays on next-generation LLINs was noted, as standard methods will no longer be appropriate. 
Finally, it was noted that countries are already conducting a substantial amount of PMS but many 
are not using resources in the optimal way. The VCTEG agreed to support PMS development under 
the revised WHO process for evaluation of vector control products in order to make it more PQT fit 
for purpose.  
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Insecticide resistance  

Decision framework for insecticide resistance management, flowchart 

Background: The Test procedures for insecticide resistance monitoring in malaria vector mosquitoes 
(Second edition) (available at  http://www.who.int/malaria/publications/atoz/9789241511575/) 
includes a flowchart to guide the process of resistance testing. WHO is proposing to revise or extend 
the flowchart in response to country requests for WHO to provide clearer guidance to more broadly 
support decision-making on this topic. However, there is a question as to whether the timing of the 
revision is optimal given that new interventions that may be used in a resistance management 
strategy will be entering the market soon and therefore specific guidance will be needed on their 
deployment.   

Discussion and conclusion: The VCTEG confirmed the need to generate a decision framework, 
particularly to guide countries on: 1) the use of new data that are being collected (i.e. from 
resistance intensity assays, synergist assays); and 2) the use of new tools once these are 
commercially available. Insecticide resistance expertise from outside the VCTEG should be enlisted 
to assist in the revision. The need to underscore the complexity of insecticide resistance data 
collection and interpretation was noted.   

Management of insecticide resistance – differential susceptibility within classes of insecticides: 
programmatic implications and applications in resistance management  

Background: Bioassay data were presented by CDC indicating differential susceptibility of anopheline 
mosquitoes between insecticides with the pyrethroid class. The hypothesis put forward was that 
resistance to a single pyrethroid may not extend to the whole class and that country programmes 
may therefore have the opportunity to manage resistance by using bioassay data to guide selection 
of interventions that use a specific pyrethroid insecticides in order to reduce selective pressure and 
potentially also maximising impact against malaria in their setting.  

Discussion and conclusion: The VCTEG noted the data with interest, but pointed out that 
discriminating dosages for bioassays are not calibrated to allow vector population susceptibility to 
be compared across insecticides. The standard procedures may therefore not be sensitive enough to 
generate evidence to guide selection of specific pyrethroids for programmatic purposes. VCTEG 
agreed that further research into potential differential killing by pyrethroids should be conducted by 
researchers, and that it would review such data when available.  

  

http://www.who.int/malaria/publications/atoz/9789241511575/
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AGENDA 

Meeting objectives 

1. Provide a briefing on recent key initiatives of GMP in entomology and vector control,  
including the revised pathway for assessment of new vector control products (for 
information) 

2. Review and clarify WHO’s current policy recommendations for malaria vector control 
interventions (for decision) 

3. Discuss and provide input on the scope, content and development plan for the consolidated 
WHO guideline for malaria vector control (for guidance) 

4. Review and finalize key indicators in the Operational manual on malaria entomological 
surveillance and vector control monitoring and evaluation (for decision). 

5. Review a draft framework to evaluate the (cost-)effectiveness of second generation LLINs 
and decide on next steps (for decision) 

6. Discuss recent developments in the area of nets treated with a pyrethroid and the synergist 
PBO (for decision) 

7. Review the results of an exploratory survey on perceptions regarding effectiveness of LLINs 
and IRS and decide on next steps  (for decision) 

8. Review an analysis of effect of user preferences on ITN use (for guidance) 

9. Review and provide input on draft Framework for national vector control needs assessment 
(for guidance) 

Provisional programme 

Monday 13 March 2017 

Open session 

09.00–09.20 Opening remarks and welcome Pedro Alonso 

09.20–09.30 Declaration of interests (DOI) 
Appointment of Chair/Co-chair 

Jan Kolaczinski 

09.30–09.50 Overview of VCTEG 

 Purpose, functions and role in WHO policy setting 

 TOR, priorities, decision making, confidentiality 

 Meeting objectives and expected outcomes 

Jan Kolaczinski 

09.50–10.30 Update on recent key GMP initiatives on malaria entomology and 
vector control (for information) 

 WHO-coordinated multi-county evaluation of the 
implications of insecticide resistance for malaria vector 
control  

 Revised test procedures for insecticide resistance monitoring 
in malaria vector mosquitoes (adults) 

 Framework for a national insecticide resistance monitoring 
and management plan for malaria vectors  

 Online tool for mapping biological threats to malaria control 
and elimination 

 Draft Global vector control response 

Pedro Alonso / 
Jan Kolaczinski 
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10.30–11.00    Coffee break 

11.00–11.30 Pathway for evaluation of vector control products (for 
information) 

Raman Velayudhan / 
Deusdedit Mubangizi 

11.30–12.00 Discussion  

12.00–13.00 Lunch 

13.00–13.30 Overview of WHO policy recommendations for malaria vector 
control interventions (for decision) 

Jan Kolaczinski 

13.30–15.00 Discussion  

15.00–15.20 Coffee break 

15.20–15.50 Malaria vector control guideline (for guidance) Martha Quinones 
/Chair GVC SC / 
Cochrane review group 

15.50–17.00 Group discussions: 
Topic group 1 – Core interventions  (D46031) 
Topic group 2 –  Supplementary interventions (D23016) 

Lead by selected TEG 
members 

17.00–17.30 Plenary discussion Chair 

17.30–18.30 Welcome cocktail 

Tuesday  14 March 2017 

Open session 

09.00–09.30 Operational manual on malaria entomological surveillance and 
vector control monitoring and evaluation (for decision) 

Emmanuel Temu 

09.30–10.30 Group discussions: 
Topic group 1 – Minimum essential indicators for high to moderate 
transmission settings (D46031) 
Topic group 2 – Minimum essential indicators for low and 
eliminating settings  (D23016) 

Lead by selected TEG 
members  

10.30–10.50 Coffee break  

10.50–11.50 Report back to plenary for discussion and conclusion on indicators Led by selected TEG 
members 

11.50–12.20 Framework to evaluate the (cost-)effectiveness of next generation 
LLINs (for decision)  

John Painter / 
Christen Fornadel 

12.20–12.50 Discussion  

12.50–13.30 Lunch 

Closed session   

13.30–14.00 Recent developments regarding LLINs treated with a pyrethroid 
and the synergist PBO (PBO LLINs) and next steps (for decision) 

Mark Rowland  

14.00–14.30 Discussion  and decision on way forward for PBO LLINs evaluation  

14.30–15.00 Coffee break  

Open session   

15.00–16.30 Exploratory survey on perceptions of effectiveness regarding LLINs Helen Prytherch 
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and IRS (for decision)  

16.30–17.00 Discussion  

Wednesday 15  March 2017 

Open session 

09.00–09.30 Effect of user preferences on ITN use (for guidance) Hannah Koenker 

09.30–10.00 Discussion  

10.00–10.30 Coffee break 

10.30–11.00 Draft Framework for a national vector control needs assessment 
(for guidance) 

Anne Wilson /  
Tessa Knox 

11.00–11.30 Discussion  

11.30–12.30 Emerging issues (prioritising topics for next TEG) 
1. Guidance on disposal of old LLINs - repurposing of old nets, 

what to do and what not to do.  
2. Post-market surveillance of LLINs and IRS.  
3. Insecticide resistance:  

a) Decision framework for IRM – flowchart.  
b) Differential susceptibility within classes of insecticides 

and insecticide resistance management 

All 

12.30–13.30 Lunch 

Closed session 

13.30–14.00 Recap on key topics for decision Chair / Jan Kolaczinski 

14.00–15.00 Conclusions and recommendations on topics for TEG decision and 
guidance 

Chair & TEG members 

15.00 - 15.30 Coffee break  

15.30 - 17.00 Finalisation of recommendations  Chair & TEG members 

17.00 – 17:10 Meeting closure Pedro Alonso 

 

 


