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1. Foreword by Co-Chairs of APMEN VCWG  

Possibly the single most important function of the Asia-Pacific Malaria Elimination Network (APMEN) 

is to serve as a platform for the extraction and dissemination of key information across its member 

states and institutions, thereby enabling partners in the quest for malaria elimination to be fully 

apprised of regional and global trends, opportunities, and shared challenges that can best be 

addressed through collective multi-national initiatives and approaches. It is this collective wisdom, 

achieved through learning of cumulative lessons acquired by way of trial and error of individual states 

and institutions, that enable us to progress as a region towards a common goal, which cannot be 

reached if we do not all do our respective bits: Elimination cannot be sustained if a neighbouring 

country does not fulfil its share in preventing malaria from posing a threat to those countries around 

it. We have to work together. 

Our 2021 APMEN Vector Control Working Group Annual Conference contributed successfully and 

substantially towards that goal of convening our Asia-Pacific community to share and learn from each 

other over four afternoons. It was not just a talk-shop either, as the conference was designed to 

extract guidance from our vector community about priority training needs, which we received and will 

be responding to in months ahead. But along the way there was the quiet pleasure of listening to 

colleagues sharing their expertise and experiences in the various presentations, seeing the probing 

questions appear in the Chat boxes, moments of indulgence in a spirit of comradery around a common 

field of interest. Regrettably, this was a remote, Virtual experience, forced on us by the global reality 

of Covid-19, but it has allowed us a moment of connection nevertheless, and hopefully next year 2022 

we can all meet face to face to laugh and talk and discuss and learn together once more. 

For the time you set aside to join in the presentations and discussions that made up our 2021 

conference, we at APMEN thank you and hope you found the experience fulfilling and instructive. We 

are there to serve your interests, but we need your guidance how best to achieve that, and so we look 

forward to continuing our interaction with you and develop shared learning experiences. 

With very best and warm wishes to you all. 

Leo Braack, PhD 

Co-Chair, APMEN VCWG 

Senior Vector Control Specialist, Malaria Consortium 
 

2. Executive summary  

This document reflects the overall structure, contents and key messages of the Asia-Pacific Malaria 

Elimination Network (APMEN) Vector Control Working Group (VCWG) during its recent 2021 Annual 

Conference. Due to limitations imposed by the Covid-19 pandemic, the conference had to be held as 

a remote, virtual event, but despite the constraints and disadvantages inherent in not being able to 

meet face-to-face, the event can nevertheless be summarized as having been successful in its intent 

to provide a platform for vector entomologists, in particular those from National Malaria Control 

Programmes in Asia Pacific, to be updated on recent developments regarding vector control, to share 

insights and ideas, and identify shortfalls and gaps that require attention. To minimize disruption of 
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NMCP activities, the conference was limited to three hours per day, and spread over the four days 

10,12, 17 and 19 May 2021. A total of 287 persons registered to attend, of which 40% were from 

ŎƻǳƴǘǊȅ ba/tΩǎ ŀƴŘ нтΣу҈ ŦǊƻƳ ǊŜǎŜŀǊŎh and academic institutions. 

APMEN was established in 2009 to support Member States τ of which there are currently 21 τ in 

the Asia Pacific reach their Malaria Elimination goals by 2030. APMEN is now very closely and 

integrated with the Asia-Pacific Leaders Malaria Alliance (APLMA), and APMEN has three Working 

Groups to assist in achieving its technical support to Country Partners and Partner Institutions. These 

are the Surveillance & Response WG, the Vivax WG, and the Vector Control WG, and this conference 

reported on here is a product of the APMEN VCWG. 

The first day was devoted to reporting back on activities of the VCWG since its previous conference in 

September 2018, and presenting findings on current regional challenges facing vector control, as well 

as vector control status in India and Indonesia as examples from the Region. The conference was 

opened by the APMEN Senior Director Ms Amita Chebbi, who also introduced the newly elected 

Chairperson of the APMEN VCWG, Dr Rose Nani Binti Mudin. Following words of welcome by Dr 

Mudin, Dr Leo Braack in his capacity as Co-Chair and Technical Lead of the VCWG gave a report-back 

of VCWG activities since the previous meeting in 2018. Leadership changes within the VCWG occurred 

in early 2019, and APMEN Governance deŎƛǎƛƻƴǎ ƳŜŀƴǘ ƭƻƴƎŜǊ ǘŜǊƳ ŎƘŀƴƎŜǎ ŦƻǊ ŀƭƭ ²DΩǎΣ ǊŜǎǳƭǘƛƴƎ ƛƴ 

ǾƻƭǳƴǘŜŜǊƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǘŀƪƛƴƎ ƻǾŜǊ ǘƘŜ ƘƻǎǘƛƴƎ ƻŦ ²DΩǎ ŦƻǊ ǘǿƻ-year periods, the establishment of 

an Advisory Group, and each WG having a Chair from one of the countries ba/tΩǎ ŀƴŘ ǘƘŜ /ƻ-Chair 

nominated by the hosting Institution. The VCWG is currently hosted by Malaria Consortium. During 

2019 the VCWG supported 4 country representatives to attend a six-month Diploma course in Applied 

Parasitology & Entomology, facilitated an intensive two-week Malaria Vector Surveillance for 

Elimination training course hosted by Kasetsart University in Bangkok, and supported research 

activities and the launch of an Online Resource Exchange Network for Entomologists (www.orene.org) 

platform. In 2020 the global impact of the Covid-19 pandemic disrupted the operational plans of the 

VCWG, which then successfully switched to Virtual opportunities for sharing of Learning and 

Information Exchange, most notably a popular series of TechTalk Webinars. The VCWG is currently 

also engaged in the development of an Online version of the previous MVSE course. Professor Tom 

.ǳǊƪƻǘ ƻŦ WŀƳŜǎ /ƻƻƪ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ !ǳǎǘǊŀƭƛŀ ǘƘŜƴ ƎŀǾŜ ŀ ǇǊŜǎŜƴǘŀǘƛƻƴ άCapacity strengths and 

limitations for malaria vector surveillance: Global survey resultsέΣ ǿƘƛŎƘ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘΥ 

¶ Vector control interventions have high returns on investment in public health. 

¶ Malaria vector control strategies should be based on the susceptibility of local vectors to 

specific interventions. 

¶ Implementation of malaria vector control activities require adequate capacities such as 

manpower, infrastructure, transportation, and budget. 

¶ Significant gaps between vector data and country management strategies, including decision-

making, were found in the review study conducted in 2018. 

This was followed by a presentation by Dr Stephan Karl also of James Cook University, who reported 

on άQuality Control of Long-Lasting Insecticidal Nets: Are We Neglecting It?έΦ He summarized findings 

which showed a sudden decrease in the bioefficacy of long-lasting insecticidal nets (LLINs) in Papua 

http://www.orene.org/
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New Guinea in 2013. Dr Karl discussed the urgent need for a revision of the framework for the quality 

assessment of LLINs for both prequalification (PQ) purposes and post-PQ monitoring. In summary: 

¶ LLINs, our primary global vector control intervention, undergo the WHO prequalification (PQ) 

process to ensure that products used in public health interventions are safe, effective, and 

high-quality. 

¶ Chemical content should not be used as a proxy for bio efficacy. Measuring surface 

bioavailability of LLINs using chemical assays is also needed. 

¶  NMCP in recipient countries should be able to conduct the cone test and other related tests 

to monitor the effectiveness of LLINs in their targeted areas. 

This was followed by a presentation by Dr Kalpana BaruahΣ ƻƴ άVectors and vector control in India: 

Current practice and challengesέΦ 5Ǌ .ŀǊǳŀh conveyed the major successes which India has achieved 

in malaria burden reduction, and also: 

¶ Mosquito larval source management attempts have brought India to successfully control 

urban malaria vector, Anopheles stephensi. 

¶ Vector control intervention with the appropriate focal application and inter-sectoral 

collaboration has made impressive reduction in malaria cases in India. 

The final presentation ƻŦ ǘƘŜ Řŀȅ ǿŀǎ ŘŜƭƛǾŜǊŜŘ ōȅ 5Ǌ 5ƛŘƛƪ .ǳŘƛƧŀƴǘƻΣ ǿƘƻ ǎǇƻƪŜ ƻƴ άVectors and 

vector control in Indonesia: Current practice and challengesέΦ 5Ǌ .ǳŘƛƧŀƴǘƻ ǊŜŦƭŜŎǘŜŘ ǘƘŜ ŎƻƴǎƛŘŜǊŀōƭŜ 

successes the country has achieved in malaria reduction, but also pointed out a number of significant 

challenges that slow down progress. These include: 

1. The number of trained entomologists at local level (health centre level) is very limited which 

creates problems implementing effective local vector control strategy. 

2. The LLIN campaign by itself will not be sufficient for strong enough reduction of malaria in the 

high transmission endemic districts considering mosquito and community behaviour.  Other 

supplementary interventions need to be incorporated. 

3. Outdoor transmission among MMPs (miners, loggers, indigenous population) remains a 

challenge. 

4. Vector information/data for evidence-based intervention is not adequate, while vector 

surveillance initiatives are relatively recent and need strengthening, requiring strong support. 

Day 2 of the conference, 12th aŀȅΣ ǿŀǎ ŘŜǾƻǘŜŘ ǘƻ ŘƛǎŎǳǎǎƛƻƴǎ ƻƴ ǘƘŜ ǘƘŜƳŜ ƻŦ άEffective Vector 

Surveillance and capacity shortfalls that need to be addressedέΦ Dr Elodie Vajda, Entomologist for the 

UCSF Malaria Elimination Initiative, gaǾŜ ŀ ǇǊŜǎŜƴǘŀǘƛƻƴ άIntroducing the new state-of-the-art UCSF 

Entomological Surveillance Planning ToolέΦ The Entomological Surveillance Planning Tool (ESPT) is a 

decision-support tool for planning entomological surveillance activities, interpreting entomological 

data, and guiding programmatic vector control decisions. The ESPT prioritizes entomological 

surveillance indicators and activities across transmission settings, geographic areas (sentinel sites 

versus transmission foci), and levels of program capacity. This was followed by a break-away session 

where four groups discussed capacity-building shortfalls and training priorities: one group each for 
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South Asia, Greater Mekong Subregion, Malay Archipelago and Melanesia, and another to explore 

άYey training expertise availability in Asia-Pacific for vector control and capacity strengthening to 

achieve optimal vector surveillance/vector controlέΦ tƭŜƴŀǊȅ ŦŜŜŘōŀŎƪ ƎŀǾŜ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ŜŀŎƘ 

group to provide feedback, and this was a key output of the conference which would provide guidance 

to the VCWG for planning vector surveillance training support. Although some differences did exist 

between the three regions in terms of priority capacity shortfalls, there was large overlap and 

indicated that among others Strategic Planning, GIS, vector sampling methodologies, Insecticide 

Susceptibility Assays were among the consistent training needs. The survey of training expertise did 

identify a good number of institutions that would be able to help in providing essential training. 

5ŀȅ оΣ мтǘƘ aŀȅΣ ŦƻŎǳǎŜŘ ƻƴ άLƳǇǊƻǾŜŘ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ ǾŜŎǘƻǊ ŀƴŘ ŎŀǎŜ ǎǳǊǾŜƛƭƭŀƴŎŜ ŦƻǊ ƻǇǘƛƳƛȊŜŘ ŦƻŎŀƭ 

ǊŜǎǇƻƴǎŜέΦ ¢ƻ ŎǊŜŀǘŜ ǎƻƳŜ ŎƻƴǘŜȄǘΣ 5Ǌ WŜƴŀǊǳƴ WŜƭƛǇ ƎŀǾŜ ŀ ǇǊŜǎŜƴǘŀǘƛƻƴ ƻƴ ά/ƻǊŜ ǇǊŀŎǘƛŎŜǎ ŀƴŘ 

approaŎƘŜǎ ƛƴ ǾŜŎǘƻǊ ŀƴŘ ŎŀǎŜ ǎǳǊǾŜƛƭƭŀƴŎŜ ƛƴ aŀƭŀȅǎƛŀέ. This overview gave clear evidence of the very 

high standard of malaria control interventions and programme competency in Malaysia, and the 

impressive successes achieved in moving very near to Malaria Elimination certification. It was also 

clear that there is an emphasis on data-driven decision-making and use of multiple platforms for data 

manipulation and interpretation, as well as data integration for holistic and integrated evaluation. Of 

note was his comments that: 

¶ Fine-grain and high-quality data helps to enable data-driven decision making, and 

¶ Data integration in health systems is needed to provide continuity of service and reporting. 

This was followed by a presentation by Ms Lucia Fernandez Montoya from WHO in Geneva, who gave 

ŀƴ ƻǾŜǊǾƛŜǿ ƻƴ άIntroducing the WHO DHIS2 Entomology toolέΦ Multiple generic DHIS2 modules have 

been developed to strengthen the collection, reporting and use of malaria entomology and vector 

control data to inform decision-making. The modules consist of electronic data collection forms, 

standard indicators and automatically generated data visualizations developed to support the 

following interventions areas: Insecticide treated nets (ITN) mass distribution campaigns, ITN 

bioefficacy monitoring, Indoor residual spraying (IRS) campaigns, IRS residual efficacy monitoring, 

insecticide resistance monitoring, Adult mosquito surveillance and identification and Monitoring of 

mosquito larval habitats. All the modules have been designed in line with existing WHO standard 

protocols and guidance. The system is highly flexible and can be adapted to incorporate data forms 

customized by country NMC programs, and also additional layers not listed in the bullet points above. 

This includes ability to integrate the UCSF ESPT data sheets. In summary, this system has some key 

advantages, such as: 

¶ Free of charge  

¶ Integration in existing DHIS2 implementations- low maintenance costs  

¶ Offline or online data collection from cell phones, tablets or computers.  

¶ Captures geolocation  

¶ Multilingual: English, French, Spanish and Portuguese, countries can translate it into any other 

language 



   
 

10 

 

These presentations were then followed by break-away groups to conduct more fine-grain analysis of 

the regional Priority Training Needs as identified during Day 2 of the conference, and plenary 

feedback. 

The final day of the conference, Day 4 19th May, was devoted to ŀ ŘƛǎŎǳǎǎƛƻƴ ƻƴ άHow can Private 

Sector be more effectively integrated towards speeding up malaria Elimination?έΦ Three presentations 

from Private Sector practitioners provided context for the discussions, as follows: Dr Mark Hoppe 

ǎǇƻƪŜ ƻƴ άInsecticide Resistance Action Committee: An example of Industry supporting the battle 

against Insecticide Resistance in Public HealthέΦ aŀǊƪ ŎƭŜŀǊƭȅ ŘŜƳƻƴǎǘǊŀǘŜŘ ǘƘŀǘ LƴǎŜŎǘƛŎƛŘŜ wŜǎƛǎǘŀƴŎŜ 

Management includes rotations, mosaics, mixtures of insecticides with different modes of action, to 

which the target pest population is susceptible. Countries need to consider implementing an 

integrated vector management (IVM) approach to better manage the resistance. The next 

presentation was by 5Ǌ !ƴƎǳǎ {ǇƛŜǊǎΣ ƻƴ άCritical barriers to bridge for new vector control toolsέΦ He 

highlighted the gaps in the current global approach in which product testing is done with limited 

consideration of PQ processes at country level, a general lack of innovative technologies, methods 

being reactive rather than proactive, and a lack of stakeholder buy-in. The product evaluation system 

needs greater streamlining of scientific inputs relevant to the WHO PQ process, the very tedious and 

slow PQ process is a disincentive to Private Sector investment who need to recover their investments, 

and country uptake of new technologies is also slow and frustrated by regulatory processes, which 

could be speeded up by acceptance at regional level rather than each individual country having to 

undergo rigorous testing. The final presentation was by Dr Justin McBeath, who spoke on άWhat is the 

current role of Private Sector? What are the current vector control shortfalls delaying Elimination? Is 

there opportunity for an expanded role by Private Sector to engage Elimination objectives?έΦ The key 

take-away points from his talk can be summarized as: 

¶ There is a need for investment in new product development and innovation to expand the 

current vector control tool box. 

¶ While developing these new tools and once they are developed, keep in mind distribution 

strategies that are able to reach target populations who are often challenging, such as migrant 

mobile populations or internally displaced persons.  

¶ Implementing IRM and IVM is critical to overcome insecticide resistance challenges.  

¶ Ensure capacity building and training support that will enable countries to implement critical 

surveillance and operational activities which are currently encumbered with lack of 

entomological capacity (HR and skills).  

¶ Finally, do no harm and do good by investing more resources to protect vulnerable 

populations.  

Participants were then split into two groups for break-away discussions to explore ways in which 

Private Sector could strengthen their role in achieving malaria elimination, and identifying challenges 

that hinder such contributions. The outputs were discussed during plenary feedback. Thematic areas 

where Private Sector could contribute include: 

¶ Transmission setting  

- Forest malaria and lack of tools to address them 
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- LLINs distribution reaching target at-risk populations  

- Lack of new larvicides  

 

¶ Health systems and capacity issues 

- Lack of robust data systems on insecticide resistance  

- Reliance on external funding 

- Lack of HR to carry out vector surveillance and insecticide resistance monitoring   

 

¶ Coordination and evidence  

- Lack of coordination between research institutes and malaria programs 

- Lack of evaluation on the impact of vector control interventions  

- Weak intergovernmental agencies collaboration (e.g. with Ministry of Agriculture on 

registration of VC products)  

- Evidence on coverage, access and in addition for utilization and acceptability   

- Coordination with private sector/ university on resistance data  

- Lack of institutional mechanisms  

 

¶ Technology gaps 

- Using very old and outdated equipment (India) for IRS causing spills and environmental and 

human health impacts.  

 

¶ User feedback to the industry manufacturing process  

- From private sector point of view, although user preference over brands, materials, colour 

and texture are important, the procurement does not allow private sector to incorporate 

ǳǎŜǊǎΩ ŘŜƳŀƴŘΦ 

 

¶ Disposal of used nets 

- Millions of nets distributed into the community, no proper mechanisms to disposed 

used/damaged LLINs potential environmental impact by plastics treated with insecticides. 

Also emerging from the Private Sector discussion were several issues in which countries felt that 

APMEN VCWG could provide specific support: 

1. Facilitate demand-pooling from countries for vector control, so as to improve the market for 

vector control products 

2. Create a platform for all players and stakeholders to be on and to keep the dialogue alive 

3. Higher level of advocacy with government to simplify regulatory processes in countries  

4. Advocate for greater collaboration between Ministries of Agriculture and Ministries of Health 

5. Support in conducting studies on utilization and acceptance of vector control products 

6. APLMA-APMEN can mobilize different country mechanisms for better streamlined regulatory 

process at country-level.   

7. Development of guidelines for proper disposal of used or damaged LLINs 
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The CEO of APLMA, Dr Sarthak Das, gave the closing speech, during which he reminisced about lessons 

and insights gained during his several years of work in Papua New Guinea. He pointed out that the 

highest impact of malaria is felt among rural poor people who are least able to do much about it, and 

we should constantly bear these end-users in mind and target our efforts at alleviating the burden 

among rural poor communities. 

3. Summary of Conference Participation  
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GMS (14%), South Asia (17%), and Malay Archipelago (36%). 

The majority of our registrants (40%) are from government agencies ς either NMCP or state 

researchers, followed by academic/research institutions (27.8%) and NGO (11.5%). Importantly, there 
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was significant representation among individuals from NMCPs and researchers from government 

agencies in APMEN Vector Control Working Group Annual Conference 2021.  

 

 

 

Our reach: Gender balance 

 

 

 

APMEN values and prioritizes gender balance in our activities. The goal is to achieve an equal and fair 

gender distribution among speakers and audiences. Among the total APMEN VCWG Annual 

Conference registrants, there were 108 female registrants, and 174 male registrants, representing a 

ratio of 1.6 male registrants per female registrant. While there is room for improvement, this ratio 
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likely reflects composition of the vector control community at large. We will continue to strive towards 

a better gender balance in our outreach activities.   

Our reach: Attendance rate 

  

 

 

We also observe how many of those who registered (N=287) actually attended to evaluate our turnout 

rate. Generally, despite the large volume of registration, on 4 ŘŀȅǎΩ average 37% of those who 

registered actually attended the webinar (based on Unique Viewers number). It is worth exploring the 

reasons for those who registered but did not attend the webinar and to identify how we can improve 

our turnout rate in upcoming webinars.  

4. Welcome and setting the scene ς Day 1 

Overview of APMEN VCWG activities since previous Annual Meeting 2018 (Dr 
Leo Braack, Co-Chair APMEN VCWG) 

¢Ƙƛǎ άwŜǇƻǊǘ-ōŀŎƪέ ŎƻǾŜǊŜŘ ǘƘŜ ǇŜǊƛƻŘ {ŜǇǘŜƳōŜǊ нлму ǳƴǘƛƭ aŀȅ нлнмΦ There were significant 

changes in management of the VCWG and also within APMEN as a whole. Dr Jeffrey Hii (Technical 

Lead for VCWG) and Tiff Dahmash (Programme Coordinator) left and were replaced by Dr Leo Braack 

and Dr Htin Kyaw Thu in January 2019. At APMEN, previous Senior Director Dr Effie Espino departed 

in February 2019 and was replaced by Amita Chebbi. The APMEN Program Manager Dr Myo Min was 

replaced later in the year by Dr Phone Si Hein. High-level strategic discussion around APMEN and 

APLMA in April 2020 provided guidance about strategic focal regions (high malaria burden countries 

Papua New Guinea, Indonesia, India, although strong support would continue to be directed at all 21 
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APMEN Member States) and governance: The APMEN Working Groups would in future be 

administered and driven by way of Implementing Partner Institutions, guided and supported by an 

Advisory Council, and each WG with a Chairperson from a Country Partner NMCP and Co-Chair from 

the Implementing Partner. These Implementing Partners would have a tenure of two years, 

commencing January 2021. For the APMEN VCWG the Implementing Partner was nominated to be 

Malaria Consortium. The Chairperson nominated with effect from January 2021 was Dr Rose Nani Binti 

Mudin, a very widely welcomed selection from Malaysia. Key Activities of the VCWG can be 

summarized as follows: 

Malaria Vector Surveillance for Elimination Course (MVSE) 

This is an intensive two-week training course covering a broad spectrum of vector-related modules, 

presented by experts from across the world. The course was designed by the VCWG, hosted by 

Kasetsart University in September/October 2019 in Bangkok, and regarded as successful by all 32 

competitively-selected student participants from within NMCPs and Partner Institutions within the 21 

APMEN Member States. 

 

Diploma in Parasitology & Entomology (DAP&E) 

The VCWG supported four competitively-selected students from the 21 APMEN Member States to 

complete a 6-month course presented by the Institute for Medical Research in Kuala Lumpur, in mid-

2019. 

 

Support for Research related to investigating alternative trapping methods to Human Landing 

Catches 

Funding was provided for a multi-country study to undertake comparative research on the viability of 

Human Decoy Traps, Double-Net Trap and Barrier Trapping as alternatives to Human Landing Catches 

όI[/Ωǎύ ŘŜǳǘ ǘƻ ǘƘŜ ŜǘƘƛŎŀƭ ŀƴŘ ƻǘƘŜǊ ŎƘŀƭƭŜƴƎŜǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ I[/ΩǎΦ ¢ƘŜ ǎǘǳŘȅ ǿŀǎ ƭŜŘ ōȅ tǊƻŦŜǎǎƻǊ 

Theeraphap Chareonviriyaphap of Kasetsart University. Funding shortfalls meant that the study could 

only be done in Thailand and Vietnam, and the findings indicated that HLC was still the most effective 

method of the options investigated. 

 

The Covid-19 pandemic which commenced in early 2020 placed severe limitations on the normal 

activities of the VCWG, but an alternative portfolio of outputs was very quickly developed and 

implemented. These included: 

APMEN VCWG TechTalk Webinars 

The APMEN VCWG was one of the early adopters of an online platform for shared learning, and since 

April 2020 we have held seven TechTalks and two Journal Club events. These typically take the form 

of two to four expert presenters providing in-depth reviews on particular subjects, followed by 

Question & Answer session. The webinars have proven to be very popular and well-attended, with a 

global audience although the bulk of the people attending are from the Asia-Pacific Region, our main 

target audience. 

 

Development of an Online Malaria Vector Surveillance Course 
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Given the limitations imposed by Covid-19 on face-to-face training events, we have developed an 

online curriculum which is currently being filmed and recorded for placement on the www.orene.org 

website, and will be made available free-of-charge to the global audience, but with a particular focus 

on our Asia-Pacific Member Countries. 

 

Online Resource Exchange Network for Entomologists (orene.org) 

The beta version of this was developed by Dr Jeffrey Hii and largely Ms Tiff Dahmash, and we have 

since nurtured and grown this to be an online resource for the vector control community in Asia-

Pacific. The site has multiple windows for accessing different kinds of information, from Case Studies 

ǘƻ {htΩǎ ǘƻ Publications, recent News, Opportunities for employment and funding, and more. The 

recent employment by Malaria Consortium of a Technical Officer Mrs Wulan Aldillah Wulandhari will 

enhance the regular updating of the site. 

The Report-Back session was closed with a tribute to Dr Michael Bangs, a respected vector control 

colleague who had contributed much to the activities of the APMEN VCWG, and passed away during 

March 2021. 

Capacity strengths and limitations for malaria vector surveillance: Global 
survey results (Prof Tom Burkot, James Cook University, Australia) 

Professor Burkot gave the presentation, stating that maintaining the effectiveness of the currently 

recommended malaria vector control interventions while integrating new interventions will require 

monitoring key recommended indicators to identify threats to effectiveness including physiological 

and behavioural resistance to insecticides. 

 
NMCP needs assessment framework, presented by Professor Burkot 

Country metadata on vector surveillance and control activities was collected using an online survey by 

NMCPs or partner organization officials. Country and regional surveillance activities were analysed for 

alignment with indicators for priority vector surveillance objectives recommended by WHO.  

http://www.orene.org/
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Gaps were found between vector data collected and country management strategies (i.e., for 

insecticide resistance management and integrated vector control strategies) and for making 

programmatic decisions on surveillance and control using vector surveillance data. 

 
NMCP capacity to implement vector control and surveillance activities, by Prof Burkot 

Significant opportunities exist for increasing vector data collection on priority indicators and using 

these data for national programmatic decisions for both proactive insecticide resistance management 

and enhancing. 

 

 

 

 

 

 

 

 

 

 

Quality Control of Long-Lasting Insecticidal Nets: Are We Neglecting It? (Dr 
Stephan Karl, James Cook University, Australia) 

Based on a series of concerning observations of a sudden decrease in the bioefficacy of long-lasting 

insecticidal nets (LLINs) in Papua New Guinea in 2013, Dr Karl discussed the urgent need for a revision 

of the framework for the quality assessment of LLINs for both prequalification (PQ) purposes and post-

PQ monitoring.  

Key messages  

¶ Vector control interventions have high returns on investment in public health. 

¶ Malaria vector control strategies should be based on the susceptibility of local vectors 

to specific interventions. 

¶ Implementation of malaria vector control activities require adequate capacities such as 

manpower, infrastructure, transportation, and budget. 

¶ Significant gaps between vector data and country management strategies, including 

decision-making, were found in the 2018 Review study. 

https://bit.ly/3vg7rFW  

https://bit.ly/3vg7rFW
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Specifically, LLINs of the brand Permanet 2.0 (the only brand distributed in PNG between 2006 and 

2019) suddenly lost their ability to knock-down and kill mosquitoes from one year to the next, 

between 2012 and 2013.   

Importantly, these LLINs still contain the correct amount of total active ingredient, which 

demonstrates that insecticide content is not related to bio efficacy and all pre-delivery inspections are 

based on this aspect.  As such, pre-delivery inspections are currently unable to determine if LLINs will 

perform adequately. Independent data from other countries have started to appear corroborating 

these findings.    

 

 

 

Chemical and physical changes of LLINs, presented by Dr Karl 

An important open question is how widespread the issue with substandard LLINs is, and how many 

countries apart from PNG have received substandard LLINs. We consider it likely that the current 

resurgence of malaria observed in many countries in the world is associated with this issue.  

Importantly, their group in Papua New Guinea informed Global Fund and the head office of WHO PQ 

VCT about these issues officially and regularly since 2019 (GF) and early 2020 (WHO PQ VCT).   

The most important deficiencies of the current system include the absence of regular bioefficacy 

assessment for quality assurance in pre-delivery inspections, the ambivalence of the currently 

recommended bioassay methodologies, and the lack of capacity in many recipient countries for basic 

LLIN quality assurance.  

It is in the interest of manufacturers, donors, recipient countries, and most importantly, those relying 

on LLINs for protection against malaria, that the quality-assurance framework for these important 

commodities remains rigorous, adaptive, and transparent. 
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Vectors and vector control in India: Current practice and challenges (Dr 
Kalpana Baruah, India National VBDC Programme) 

The presentation gave a good outline of malaria incidence and distribution across India, as well as 

vector species composition and the insecticides used for control interventions, as well as intervention 

tools and the logic in their particular application. Dr Baruah also referred to the inter-sectoral 

collaboration to improve control interventions. 

Targets include malaria Elimination in 26 States by 2022 and full elimination of local transmission in 

all parts of India by 2027. She provided statistics which showed impressive reductions in malaria case 

numbers, with a decline of 21% in 2019 compared with 2018, and even more impressive declines in 

national case numbers in 2020. India makes extensive use of larvivorous fish for larval control 

especially for urban malaria transmitted by Anopheles stephensi. India has considerable experience in 

control of this species which is now a major concern following expansion into the Horn of Africa in 

recent years and potential for further expansion across parts of Africa. 

 

 

 

 

 

 

 

Key messages  

¶ LLINs, our primary global vector control intervention, undergo the WHO 

prequalification (PQ) process to ensure that products used in public health 

interventions are safe, effective, and high-quality. 

¶ Chemical content should not be used as a proxy for bio efficacy. Measuring surface 

bioavailability of LLINs using chemical assays is also needed. 

¶  NMCP in recipient countries should be able to conduct the cone test and other related 

tests to monitor the effectiveness of LLINs in their targeted areas. 

https://bit.ly/3vgSX8F   

Key messages  

¶ Mosquito larval source management attempts have brought India to successfully 

control urban malaria vector, Anopheles stephensi. 

¶ Vector control intervention with the appropriate focal application and inter-sectoral 

collaboration has made impressive reduction in malaria cases in India. 

 

https://bit.ly/3vgSX8F
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Vectors and vector control in Indonesia: Current practice and challenges (Dr 
Didik Budijanto, Director of Indonesia VBZD Prevention and Control) 

Dr Budijanto gave a comprehensive presentation with clear mapping of transmission stratification 

across Indonesia, showing the mosaic of malaria burden from large malaria-free areas or low 

endemicity in the western regions to high incidence in Papua in the east. Transmission interruption 

and vector control is a major challenge due to outdoor biting and among Mobile & Migrant People. 

An added challŜƴƎŜ ƛǎ ǘƘŜ ŜȄŎŜǇǘƛƻƴŀƭƭȅ ƭŀǊƎŜ ƴǳƳōŜǊ ƻŦ ǾŜŎǘƻǊ ǎǇŜŎƛŜǎ ƛƴǾƻƭǾŜŘΧŀǘ ƭŜŀǎǘ нс 

Anopheles species proven to be vectors.  

Lǘ ƛǎ ǾŜǊȅ ƎƻƻŘ ǘƻ ǎŜŜ ǘƘŀǘ LƴŘƻƴŜǎƛŀ ŘŜǇƭƻȅǎ ǘƘŜ Ŧǳƭƭ ǎǇŜŎǘǊǳƳ ƻŦ ǾŜŎǘƻǊ ŎƻƴǘǊƻƭ ǘƻƻƭǎΣ ǳǎƛƴƎ [[LbΩǎΣ Lw{Σ 

larval source management by way of larviciding, larvivorous fish as well as environmental 

management, strong emphasis is placed on community engagement. All these integrated approaches 

are resulting in sustained successes in reducing the malaria burden, and we congratulate Indonesia on 

a job well done. However, Dr Budijanto also pointed out a number of significant challenges that slow 

down progress. These include: 

1. The number of trained entomologists at local level (health centre level) is very limited which 

creates problems implementing effective local vector control strategy. 

2. The LLIN campaign by itself will not be sufficient for strong enough reduction of malaria in 

the high transmission endemic districts considering mosquito and community behaviour.  

Other supplementary interventions need to be incorporated. 

3. Outdoor transmission among MMPs (miners, loggers, indigenous population) remains a 

challenge. 

4. Vector information/data for evidence-based intervention is not adequate, while vector 

surveillance initiatives are relatively recent and need strengthening, requiring strong 

support. 

 

 

 

 

 

 

 

Summary review of the day and closing remarks (Dr. Leo Braack, Co-Chair 
APMEN VCWG) 

tƭŜŀǎŜ ǊŜŀŘ ƛƴ Ŧǳƭƭ ǘƘŜ ƪŜȅ ǎǳƳƳŀǊƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ŘŀȅΩǎ ŘƛǎŎǳǎǎƛƻƴǎ ƛƴ the link below.  

 

 

Key messages  

¶ Malaria vector mapping and case stratification across a big country with densely 

populated are important pieces of information to implement malaria control 

intervention. 

¶ Malaria in mobile and migrant people (MMP) is one of the challenges Indonesia is 

facing for malaria elimination. 

https://bit.ly/3vgrunP  

https://bit.ly/3vgT4B7    

https://bit.ly/3vgrunP
https://bit.ly/3vgT4B7
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5. Effective Vector Surveillance and capacity shortfalls that 
need to be addressed ς Day 2 

Introducing the new state-of-the-art UCSF Entomological Surveillance 
Planning Tool (Dr Elodie Vajda, Entomologist at the ¦/{CΩǎ aŀƭŀǊƛŀ 
Elimination Initiative) 

Dr Vajda gave an overview of what many consider to be a State-of-the-Art Vector Surveillance set of 

guidelines developed by the University of California San Francisco (UCSF) Malaria Elimination Initiative 

(MEI) team, through consultation with National Malaria Control program and international malaria 

control NGOs and agencies across the world. The ESPT aligns with and aims to distil WHO guidance 

into an operational decision-support tool for national malaria programs to support cost effective, 

locally tailored, and evidence-based vector control. The ESPT also incorporates guidance from the 

tǊŜǎƛŘŜƴǘΩǎ aŀƭŀǊƛŀ LƴƛǘƛŀǘƛǾŜ όtaLύ ŀƴŘ ƻǘƘŜǊ ǘŜŎƘƴƛŎŀƭ ǇŀǊǘƴŜǊǎ ŀƴŘ ǊŜǎƻǳǊŎŜǎΦ 

 

Example on how to navigate the ESPT, presented by Dr Vajda 

The updated Malaria Eradication Research Agenda (malERA) highlights the need for minimal essential 

entomological data that are collectable and actionable for national malaria programs. The ESPT 

responds to this call by identifying and defining minimum essential indicators and advocates for 

program ownership of entomological surveillance activities and vector control decision-making.  The 

ESPT helps to identify gaps in protection, or limitations with current prevention measures, by 

collecting and integrating priority entomological data with other data, such as climatic, 

epidemiological, and human behavioral data. This data in turn can support decisions on targeting and 


