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Abstract

In response to the global expansion and re-emeeg@fhcvector-borne diseases, WHO
launched the Global Vector Control Response prograrB017. The aim is to strengthen
vector control through increased capacity, innargtiimproved surveillance, better
coordination and integrated action. Will this nempeach overcome the failings of previous

initiatives?
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The advent of the 2017-2030 Global Vector Control &ponse

The flat-lining of the global reduction of malarighe recent chikungunya and Zika
pandemics, the unabated spread of dengue and-dreewence of yellow fever come as a
sharp reminder of the continuing threats posed lbgguito-borne diseases [1,2]. National
public health authorities are facing an ever-insieg disease burden but with little ability to
define the extent of the challenge, the tools thaght be used in response or the mitigation
strategies that would effectively integrate loctkeholders. In response to this escalating
problem and increasing criticism of global vectonirol capacity, WHO has attempted to
galvanize mosquito control strategies by redraftimg integrated vector management plan
[3,4]. This 2017-2030 Global Vector Control Respor{&VCR) aspires to reduce vector-
borne disease mortality by 75% and incidence by 6$%030 and halt the further spread of
vector borne disease to new countries by 2025.@WER aims to strengthen the foundations
of vector control and improve implementation (Feur). Here we discuss the feasibility of

the approach and suggest potentially productive@e®to explore.

Innovation, efficacy and implementation

In 2017, in a bid to accelerate vector control piicevaluation and harmonise pathways with
those in place for vaccines and medicines, thetiegidVHO Pesticide Evaluation Scheme
(WHOPES) was replaced by the WHO Prequalificatieanh for Vector Control (PQT-VC).

It is responsible for the safety, efficacy and gyaif vector control products and is supported
by the Vector Control Advisory Group (VCAG), whi@ssesses the public health value of
new tools and paradigms (Figure 2). As our existiagtor control tools are inadequate [5,6],
VCAG's role in evaluating new tools is clearly armer stone of the innovation required to
achieve the ambitious goals of the GVCR. Withotdeaive tools with appropriate training
and education to go along with deployment, theapsliof the GVCR (engage, strengthen and

scale) will crumble.

One major development is to insist that vector @ribols and methodologies have proven
epidemiological efficacy, preferably in the form tfo randomised control trials (RCTSs),
each repeated over two transmission seasons. Tidseare essential for proving the public
health benefit of interventions but we must alsmognise that they are extremely expensive
and time-consuming. Whilst the Global Fund has eupp such trials for malaria
interventions, no such financial backing exists dtier vector-borne diseasésedes-borne
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diseases in particular, such as dengue, will bbelpnaatical because of their unpredictability
in time and space, even in endemic countries. Withsufficient infections an
epidemiological impact cannot be determined, whigh confound the best efforts of trial
designers to deliver definitive epidemiological uks. Novel approaches for dealing with
Aedes do exist, but are currently not recommended fdrsitale deployment and only to be
implemented as pilot interventiohsThe risk therefore is that the delivery of newlsoand
strategies will be glacially slow, frustrating inragors and leaving national control programs
to manage disease with conventional tools that bése a very limited evidence base. To
alleviate the onerous nature of RCTs, the VCAG glings do allow consideration of non-
randomized trials [7], but this could be furtherlased for arboviral disease in
acknowledgement of their increased costs. Inteeecommendations, in the absence of a

complete epidemiological package, were once availafder the WHOPES scheme.

A crucial factor determining the number of triaégjuired to develop a new and reliable tool
box for vector control is careful rationalisatiohpsoduct classes and identification of “first in
class” prototypes. The large number of vector adntmovations and new paradigms under
consideration will need to be categorised carefulyorder to maximise the speed at which
products come through the pipeline [8]. New produbéat fall under an existing product class
with an extant WHO policy recommendation will foldhe Prequalification Pathway, under
which epidemiological trials are not required (epgrethroid-treated bednets with similar
entomological impact to the “first in class” produdnterventions deemed to function under a
new paradigm will have to be evaluated for theiblmuhealth claims. Many current product
classes in the pipeline have some remarkably nad®fimitions. Is a pyrethroid net treated
with a synergist really a new paradigm? Is it neagsto list endectocidal interventions host

by host? (i.e. a current listing states : “Systeaaittle treatment for vector control”).

The pillars of the GVCR are built around Integratéttor Management (IVM): the accepted
model for many vector control programs that implatreenumber of management approaches
simultaneously [9]. Perhaps epidemiological efficatbes not have to be established for
every component of those programs. In some instaitamight make more sense to prove
entomological efficacy across a range of componandisthen carry out epidemiological trials
on an integrated design (accepting that this woakllt in an endorsement for the entire

strategy and not for any single component) [10,11].

Whilst awaiting the proven efficacy of future toolsnmediate mosquito management

strategies are urgently required. This is espgcthk case for arboviral diseases. Currently,
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we are stuck in an outdated dengue vector conamddigm of fogging and larviciding with
low impact due to poor implementation and ineffeztinsecticides. How to break the status
quo? Improved surveillance and better deploymermuofently available vector control tools
is key. Whilst insecticide resistance is an issueskveral currently used products, there are
others that deserve attention, most particularlythe development of non-insecticidal
approaches and application methodology [11,12].higldblogical aspects have been largely
neglected and yet should enable significant improam@s in impact, for example targeted
indoor residual spraying to reduce the time andrefequired to protect selected disease and

transmission hotspots [13].

There is no “one size fits all” paradigm for anycta@-borne disease. Local characteristics of
transmission and vector ecology will drive the deoof tools. Strategy development must be
executed at the country level and even within cquftr those with a de-centralised health
system and varying environmental contexts. Operatip, the programs that result must be
appropriate, feasible and cost-effective. Currerttigre are evident problems of resourcing,
training, community engagement, building an evidermase and retaining a positive
expectation from the vector / disease control ufii4]. This consequently leads to the
implementation of sub-optimal programs that areniing precious resources from public
health authorities. The continued inability of cties to develop appropriate strategies could
be alleviated through re-assessment and co-develaproy stakeholders, who include
innovators, the community, disease response anttotamits and policy makers (National
Control Programs, WHO) and who currently fall bamk poorly implemented traditional

approaches with little expectation of impact.

Intra- and inter-sectoral collaborations: Co-creation of vector control tools and

strategies

The importance of intra- and inter-sectoral coll@ions (ISC) has been repeatedly
emphasised as one of the keys to successful vemttrol strategieb and yet beyond the Roll
Back Malaria initiative, their added value remaimgjuantified [15]. The majority of current
programs lack ISC and a vertical top-down decisiaking process remains with little
recourse to dialogue with communities. This is g8ipg for mosquito control, where the
importance of community involvement is always adited and clearly beneficial [15], but
whose effective participation is rarely achieved dmere is little guidance or dialogue with

other stakeholders. Increased efforts to educaterumities to take responsibility for disease
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mitigation are necessary but will require novel moels for engagement and incentivising
communities. Community-based trapping schemes fonitoring mosquito populations at
nationally representative scales for continuoussssent have been shown to be cost-
effective and may be a viable long-term sustainatyion [16]. Likewise, one key
component of recent Wolbachia-mediated approaahne®rtrol has been the inventive and

energetic engagement with stakeholders [17].

Lack of resources is a central roadblock to theeltggment and implementation of new
strategies and one that impacts upon health caeally. Private sector involvement in
malaria control has proven fructuous and yet iseab$or other mosquito-borne diseases,
despite the increase in arboviral epidemics anatmeomitant demand for mosquito control
products. The market for new products is rapidlpasding in Asia and the Americas and
opportunistic investment and involvement by theragiie sector and enhanced corporate social
responsibility might ease the financial shacklesefaby governments and plug the gaps in
funding required for product evaluations. Investtiamew control paradigms will, however,

likely remain hesitant unless all stakeholdersaaarly see benefit.

What is needed is improved dialogue among natiandl international stakeholders to plan
what is feasible with the resources available anddgotiate the minimal adequate solution.
The paucity of proven tools and our limited graspwhat strategies will actually work mean
that such negotiated planning must be based onateauscenarios with included uncertainty
margins. In this way a suite of potential scenaddapted to the country and within-country
sites can be budgeted and discussed. These carb¢hased to identify the key gaps and
requirements through a process of co-creation,rodyztion and co-delivery. By trying to

speed up and prioritise innovations with stakehsldeve may make development more
affordable or at least define the market opporyritiereby making investment, financial or

otherwise, more attractive.

While we await the outcomes of more stringent eatadun processes, co-creation offers an
imperfect, but necessary assessment of innovatmah development. It emphasises the
immediate needs of the end-user and will help piserthe evaluation of new product classes.
This more inclusive process is likely to ensureioegl representation and community

“ownership”.

Greater interaction between research, industry, nconity and policy will improve the
relevance and adoption of public health tools. Thisrucial for the all-important scale-up of

new strategies. Rather than simple provision oli@apook, policy makers and innovators
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might better serve communities by considering stias that are co-designed and co-
produced. That dynamic and contextual process gatic#ly address local and regional
priorities around ecosystems, climate change, ineisks and economics.

The vector control management agenda is formidaitedespite substantial research efforts,
control programmes remain little changed. Meanwhihe global burden of vector-borne
disease continues to increase. The global commusitf-equipped to face that threat and
unsure of what to do given the long lead-in times the evaluation of new public health
tools. Perhaps it is time that, rather than rehsofgly on vertically communicated guidelines,
governments and communities mobilise to develop then pragmatic action plans, as was
achieved in an integrated approach with communitwolvement [10], in full
acknowledgement of their inevitable shortcoming$ iourecognition that the status quo
cannot deliver. These action plans are bound timtegrated and based on the evidence base
as it exists, however flimsy and however much ¢ ttabe based on entomological rather than
epidemiological proofs. This surely must be an irdiate consideration whilst waiting for the

vector control panacea.
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Figure Legends

Figure 1. WHO Global Vector Control Response framework The GVCR aims to reduce
the burden of all VBDs through vector control. Thzal is to be achieved by building upon
the foundations of enhanced vector control capamty improved basic and applied research

through four pillars of action [3].

Figure 2. WHO Prequalification evaluation Pathway for vector control products. To
assess the public health value of new vector cbmtrals, technologies and approaches

submitted to WHO for evaluation, the following evafion pathway will be applieti
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