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Funding and organisational barriers between Aedes and Anopheles hamstring vector control adaptation to 
this new era of climate change and restricted public funding. Aedes-borne diseases never got the attention 
or funding like malaria and are now exploding across Asia and the Americas with devastating economic 
impact. Malaria elimination progress has stalled, and in several contexts reversed, due to sudden donor 
funding restrictions. There are both tactical and strategic ways the two vector control efforts can work 
together to meet these challenges. Tactically, these include insecticide resistance management, residual 
spraying, technology for larval source management, spatial emanators and surveillance. Strategically, 
community engagement, urbanisation and climate change, and financing/private sector engagement.  
Malaria and Aedes-borne diseases have separate support networks and ‘communities of practice’. Now is 
the time to recognise mutual tactical and strategic benefits, break down the artificial barriers between 
these two worlds, and face our common challenges together.

In this time of crisis, it’s time to break down the 
donor-imposed barriers between malaria and 
Aedes-borne diseases and recognise both the tactical 
and strategic mutual benefits of joining forces.

Described in 1999 as ‘An Environmental Plague 
for the New Millennium’ [1]  dengue transmission, 
fuelled by climate change, urbanisation and popu-
lation mobility, has exploded with now half the 
world's population at risk and 14 million cases re-
ported in 2024. Along with chikungunya, Zika and 
yellow fever, dengue is readily transmitted by the 
urban, domestic Aedes aegypti and highly invasive 
Ae. albopictus, who has proliferated in the USA 
since first introduced in the 1980’s and is now 
rapidly expanding through Europe and China, 
where it caused a crippling chikungunya outbreak 
in 2025.

Aedes-borne diseases, with the brief exception of 
Zika, don’t get the attention or the funding of the 
big childhood killers, malaria, respiratory and diar-
rhoeal diseases, and certainly not HIV. Donors did 
not appreciate the Return on Investment (RoI) like 
malaria where an investment in nets, diagnostics 
and drugs will return an expected reduction in ill-
ness and death. Dengue and chikungunya are not 
so simple. Bednets have very limited impact (Aedes 

feeds during the day) and diagnostics, therapeutics 
and vaccines are much more complex. Two dengue 
vaccines completed clinical trials and received in-
ternational approval. A third vaccine rollout in 
Brazil was recently suspended [2]. Moreover, the 
economic impact of dengue and chikungunya may 
be far greater and insidious than the headline-
grabbing child mortality figures for these other dis-
ease-prevention investments.

Globally, Aedes-borne diseases cost US$3.3 bil-
lion annually; total costs can surge significantly 
higher during peak outbreak years, causing tens of 
billions in financial strain. The 2016 Zika outbreak 
in Latin America and the Caribbean cost $3.5b [3]. 
At the family level, a cost-of-illness study in 
Bangladesh showed the overall out of pocket ex-
penditure for dengue treatment was 56% of month-
ly household income. However, in the poorest 
quintile, it exceeded 139% of total household in-
come, plunging families into debt. It’s going to get 
worse.

Global warming is estimated to have caused 
18% of historical dengue. With future warming this 
could further increase incidence by 49% to 76% by 
midcentury, with cooler regions projected to double 
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in incidence; for Bolivia, population-weighted av-
erage dengue is projected to in-crease by 811% [4].   

For malaria, financial stress, drug and insecti-
cide resistance, and conflict and climate-induced 
humanitarian emergencies have stalled and, in 
many cases, reversed the path to malaria elimina-
tion. When USAID was being dismantled in March 
2025, Nicholas Enrich, Acting Assistant Adminis-
trator for Global Health issued a memo estimating 
the budget cuts would result in an additional 
12.5-17.9 million malaria cases and an additional 
71,000-166,000deaths (39.1% increase) annually; by 
the weekend he was put on administrative leave 
[5]. 
 
Tactical mutual benefits 

Insecticide Resistance monitoring and management
Aedes lags far behind Anopheles as tracked in the 
WHO Threats Map. The 2013 WHO Global Plan 
for Insecticide Resistance Management, GPIRM, 
long overdue for a makeover, may soon be re-
vised and expanded. GPIRM-II is expected to 
include Aedes, supporting advocacy and best 
practices for national implementation, including 
surveillance and multi-sector resistance man-
agement among Aedes.

Indoor Residual Spraying (IRS)
Implementation of IRS for malaria is rapidly 
declining. While implementation strategy revi-
sions may make IRS more cost-competitive with 
other malaria interventions, there is great room 
for expansion in ‘new routes to market’ and tar-
geted residual spraying for Aedes [6].

Larval Source Management (LSM)
The expanded use of new technologies, includ-
ing Artificial Intelligence for targeting, imple-
mentation and monitoring LSM for Anopheles 
already overlaps with Aedes in the response to 
invasive An. stephensi. There is much more to 
learn from each other to innovate and optimize.

Novel approaches and progress
There are several new tools and approaches de-
veloped for Anopheles being expanded for Aedes.  
Foremost are spatial emanators. While much of 
the current focus is on public sector programme 
delivery for malaria, their proven impact on 
dengue and Zika, opens a huge opportunity for 

do-it-yourself rapid deployment as well as ac-
cess through the commercial sector [7].

Surveillance
While the specific collection methods may differ, 
there can be tremendous cross-learning between 
entomological surveillance of Anopheles and 
Aedes. Several countries have made significant 
advances in Aedes surveillance, information 
management, targeting, use of Artificial Intelli-
gence and outbreak prediction that could be 
shared [8].

Strategic mutual benefits

Community  engagement
As a bottom-up, household and community 
based response, minimally funded dengue pro-
grammes have developed legislative and com-
munity-engagement processes far better than 
malaria. These include legislation and public 
works to reduce larval habitats, citizen science, 
social media, and youth engagement initiatives 
the malaria world should learn from [9].

Linking to the Urban Health and Climate Change 
agendas

Urbanisation and climate change are having a 
significant impact on Aedes-borne diseases [10].   
As the malaria world responds to invasive An. 
stephensi and the more general increasing 
threats of malaria in the built environment, 
there is a lot to learn from the Aedes response.  
The Roll Back Malaria Healthy Cities Healthy 
People initiative aims to put city and local gov-
ernment leaders at the heart of national and 
global health debates, often with dengue and 
chikungunya as the entry point [11].

Financing, including private sector
On the other side, malaria has demonstrated 
‘the business case’ for private sector investment 
for malaria control in their communities [12]. 
These can be a blueprint for RoI for Aedes con-
trol, especially for the tourism sector who have 
seen catastrophic financial losses from chikun-
gunya and Zika outbreaks [13-14]. 
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Roll Back Mosquitoes: expanding and linking 
platforms

Malaria has the RBM Partnership, including the 
Vector Control Working Group [13]; the African Lead-
ers Malaria Alliance [14]; the Asia Pacific Leaders 
Malaria Alliance [15], and the Asia Pacific Malaria 
Elimination Network [16], again with a Vector Control 
Working Group [17]. There are opportunities to 
formally expand and collaborate with the parallel 
networks for Aedes-borne diseases. These include 
Asia Dengue Voice & Action [18], International Society 
for Neglected Tropical Diseases [19], the Collective Ac-
tion on Dengue [20], and the more recently formed 
Global Dengue and Aedes-transmitted Diseases Consor-
tium [21].

WHO itself has combined the Global Malaria 
Programme and Neglected Tropical Diseases to 
form the Department of Malaria and Neglected 
Tropical Diseases (MNT), issuing integrated guid-
ance documents. Now is the time for international 
donors and the networks they support to do the 
same, recognise the mutual tactical and strategic 
benefits, break down the artificial barrier between 
these two worlds and face our common challenges 
together.

COMPETING INTERESTS

The author declares no competing interests.

REFERENCES

1. Lennox RW, Arata AA: An Environmental Plague for 
the New Millennium. Environmental Health Project 
(EHP), 1999. https://tinyurl.com/mhhu8c5w (Ac-
cessed 15 July 2026).

2. Alves L: Brazil suspends Butantan dengue virus vac-
cinations. Lancet 2026, 407: P2488. Doi: 10.1016/
S0140-6736(26)01239-0

3. Roiz D, Pontifes PA, Jourdain F, Diagne C, Leroy B, 
Vaissière AC et al.: The rising global economic costs of 
invasive Aedes mosquitoes and Aedes-borne diseases. 
Sci. Total Environ. 2024, 933: 173054. Doi: 10.1016/j.sci-
totenv.2024.173054

4. Sarker AR, Paul S, Zohara F, Hossain Z et al.: Eco-
nomic burden of dengue in urban Bangladesh: A so-
cietal perspective. PLoS Negl. Trop. Dis. 2023, 17: 
e0011820. Doi: 10.1371/journal.pntd.0011820

5. Smith-Schoenwalder C, Johnson SR: The Life-Saving 
Programs Disappearing as a Result of the USAID 
Funding Cuts. US News, Health News. https://
tinyurl.com/yr2vrd67 (Accessed 15 July 2026).

6. Che-Mendoza A, González-Olvera G, Medina-Bar-
reiro A, Arisqueta-Chablé C et al.: Efficacy of targeted 
indoor residual spraying with the pyrrole insecticide 
chlorfenapyr against pyrethroid-resistant Aedes aegyp-
ti. PLoS Negl. Trop. Dis. 2021, 15: e0009822. Doi: 
10.1371/journal.pntd.0009822

7. Che-Mendoza A, Guillermo-May G, Kirstein OD, 
Chi-Ku A et al.: Community deployment of 
metofluthrin emanators to control indoor Aedes aegyp-
ti: efficacy results from a cross over study in Yucatan, 
Mexico. PLoS Negl. Trop. Dis. 2025, 19: e0012883. Doi: 
10.1371/journal.pntd.0012883

8. Leung XY, Islam RM, Adhami M, Ilic D et al.: A sys-
tematic review of dengue outbreak prediction mod-
els: Current scenario and future directions. PLoS Negl. 
Trop. Dis. 2023, 17: e0010631. Doi: 10.1371/journal.p-
ntd.0010631

9. Lwin MO, Jayasundar K, Sheldenkar A, Wijayamuni 
R et al.: Lessons from the implementation of mo-buzz, 
a mobile pandemic surveillance system for dengue,” 
JMIR Public Health Surveill. 2017, 3: e65. Doi: 10.2196/
publichealth.7376

10. Gibb R, Colón-González FJ, Lan PT, Huong PT et al.: 
Interactions between climate change, urban in-
frastructure and mobility are driving dengue emer-
gence in Vietnam. Nature Commun. 2023, 14: 1879. 
Doi: 10.1038/s41467-023-43954-0

11. RBM Partnership to End Malaria: Healthy Cities, 
Healthy People. https://tinyurl.com/2kyr79pn (Ac-
cessed 15 July 2026).

12. Jones RT, Tusting LS, Smith HMP, Segbaya S et al.: 
The Role of the Private Sector in Supporting Malaria 
Control in Resource Development Settings. J. Infect. 
Dis. 2020, 222: S701-S708. https://doi.org/10.1093/
infdis/jiaa488

13. Pedí VD, de França GVA, Rodrigues VB, Duailibe FT 
et al.: Burden of Chikungunya Fever and Its Econom-
ic and Social Impacts World-wide: A Systematic Re-
view. Trop. Med. Int. Health 2025, 30: 865-892. Doi: 
10.1111/tmi.70012

14. Economic Impact of Zika Virus: In: Zika Virus Dis-
ease: From Origin to Outbreak (Qureshi AI, Ed.). 
C h a p t e r 1 1 , 1 3 7 – 1 4 2 . D o i : 1 0 . 1 0 1 6 /
B978-0-12-812365-2.00012-3

15. https://endmalaria.org/our-work-working-groups/
vector-control 

16.  https://alma2030.org/ 
17.  https://www.aplma.org/ 
18.  https://apmen.org/ 
19.  https://apmen.org/vector-control 
20.  https://www.adva.asia/ 
21.  https://www.isntd.org/ 
22.  https://denguecollective.org/ 
23.  https://gdac-dengue.org/

Copyright © 2026 MacDonald. This is an open access article 
distributed under the terms of the Creative Commons Attribu-
tion License, which permits unrestricted use, distribution, and 
reproduction in any medium, provided the original authors and 
source are credited. 

 

MalariaWorld Journal | ISSN 2214-4374                                                                       3 July 2026,  Vol. 17, No. 16              

https://doi.org/10.5281/zenodo.21456545
https://tinyurl.com/mhhu8c5w
https://doi.org/10.1016/S0140-6736(26)01239-0
https://doi.org/10.1016/S0140-6736(26)01239-0
https://doi.org/10.1016/S0140-6736(26)01239-0
https://doi.org/10.1016/S0140-6736(26)01239-0
https://doi.org/10.1016/j.scitotenv.2024.173054
https://doi.org/10.1016/j.scitotenv.2024.173054
https://doi.org/10.1016/j.scitotenv.2024.173054
https://doi.org/10.1016/j.scitotenv.2024.173054
https://doi.org/10.1371/journal.pntd.0011820
https://tinyurl.com/yr2vrd67
https://tinyurl.com/yr2vrd67
https://tinyurl.com/yr2vrd67
https://tinyurl.com/yr2vrd67
https://doi.org/10.1371/journal.pntd.0009822
https://doi.org/10.1371/journal.pntd.0009822
https://doi.org/10.1371/journal.pntd.0009822
https://doi.org/10.1371/journal.pntd.0009822
https://doi.org/10.1371/journal.pntd.0012883
https://doi.org/10.1371/journal.pntd.0012883
https://doi.org/10.1371/journal.pntd.0012883
https://doi.org/10.1371/journal.pntd.0012883
https://doi.org/10.1371/journal.pntd.0010631
https://doi.org/10.1371/journal.pntd.0010631
https://doi.org/10.1371/journal.pntd.0010631
https://doi.org/10.1371/journal.pntd.0010631
https://doi.org/10.2196/publichealth.7376
https://doi.org/10.2196/publichealth.7376
https://doi.org/10.2196/publichealth.7376
https://doi.org/10.2196/publichealth.7376
https://doi.org/10.1038/s41467-023-43954-0
https://tinyurl.com/2kyr79pn
Doi:%2010.1093/infdis/jiaa488
Doi:%2010.1093/infdis/jiaa488
Doi:%2010.1093/infdis/jiaa488
Doi:%2010.1093/infdis/jiaa488
https://doi.org/10.1111/tmi.70012
https://doi.org/10.1111/tmi.70012
https://doi.org/10.1111/tmi.70012
https://doi.org/10.1111/tmi.70012
https://doi.org/10.1016/B978-0-12-812365-2.00012-3
https://doi.org/10.1016/B978-0-12-812365-2.00012-3
https://doi.org/10.1016/B978-0-12-812365-2.00012-3
https://doi.org/10.1016/B978-0-12-812365-2.00012-3
https://endmalaria.org/our-work-working-groups/vector-control
https://endmalaria.org/our-work-working-groups/vector-control
https://alma2030.org/
https://www.aplma.org/
https://apmen.org/
https://apmen.org/vector-control
https://www.adva.asia/
https://www.isntd.org/
https://denguecollective.org/
https://gdac-dengue.org/
https://malariaworld.org/mwj

