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Editorial
Opportunities for Subnational Malaria Elimination in High-Burden Countries
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In this issue, researchers from the KenyaMedical Research
Institute (KEMRI) and their global collaborators report on four
related studies conducted in an area of Kenya’s western
highlands where malaria transmission has historically been
low and unstable. The team tracked episodes of confirmed
malaria illness through enhanced passive case detection over
up to 10 years in two communities with a total population of
nearly 8,000. They previously documented the probable in-
terruption of local malaria transmission in 2007 and 2008 fol-
lowing blanket coverage with indoor residual spraying (IRS) of
insecticide and introduction of artemisinin combination
treatment as first-line antimalarial therapy.1 In this issue, they
identify the unstable malaria hotspots that emerged as
transmission was reestablished,2 following a shift in malaria
control policy that discontinued IRS of insecticide in the area,
and report on the impact of a subsequent insecticide-treated
net (ITN) mass campaign.3 The team also documents sero-
logical correlates of individual protection frommalaria illness4

and population-level markers of recent and past exposure5 to
Plasmodium falciparum parasites. Collectively, the long col-
laboration between researchers and public health implemen-
ters at these sites provides an important perspective from
which to consider how targeting subnational areas for malaria
elimination can contribute to reducing the malaria burden.
Recently, there has been increasing appreciation of, and

response to, the heterogeneity in malaria transmission at
subnational levels.6 Rather than taking a “one-size-fits-all”
approach to malaria interventions, national malaria programs
increasingly are expanding the use of evidence to stratify
their districts by levels and characteristics of malaria trans-
mission, to define appropriate goals for different epidemio-
logical strata, and to design and implement the optimal mix of
interventions for each stratum. Like Kenya, many malaria-
endemic countries, even some with a high overall national
burden, include discrete areas where malaria persists only at
very low levels. Although these areas contribute little to the
overall burdenofmalaria in aparticular country, targeting them
for elimination could, perhaps paradoxically, help the country
reach its goals for reducing malaria morbidity and mortality
more quickly.
Working toward and attaining elimination in certain sub-

national areas could generate substantial enthusiasm and
motivation for national reductions in the malaria burden. At a
global level, we have already seen evidence of this phenom-
enon: elimination of malaria in Sri Lanka in 2016 inspired
dozens of other countries to attempt the same feat, leading to
recent elimination ofmalaria in 10countries thatwere endemic

in 2015, and achieving one of the milestones for 2020
established in the Global Technical Strategy for Malaria
2016–2030.7,8 Importantly, the continued, committed sup-
port of politicians and administrators for investment in
malaria control and elimination is built through demonstra-
tions of success, and elimination of the disease, even at
the subnational level, is unquestionably a victory. Friendly
competition between regions helps increase and maintain
political will, whereas implementation of elimination activities
in selected subnational areas strengthens the national pro-
gramby creating a record of progress and learning thatwill be
relevant to other areas of the country.
Subnational initiatives to interrupt malaria transmission

followed by validations of elimination were used effectively in
the Chinese national malaria elimination program that is now
approaching WHO certification.9,10 Kenya itself has included
an objective in its nationalmalaria strategic plan 2019–2023 to
establish systems for malaria elimination in targeted counties
by 2023.11 The experiences described in the KEMRI reports
have shown that it is possible to interruptmalaria transmission
in the western highlands of Kenya, but sustaining this
achievement will require a program that is fit-for-purpose for
elimination. Such a well-documented setting, with decades of
research collaboration, can become a crucible for consoli-
dating and testing malaria program capabilities that will
eventually be used nationwide. Key among these is a sur-
veillance system that can capture and report individual cases
in time to investigate and take action. When as few as three or
four cases a week are confirmed in an area, it should be fea-
sible to investigate and classify each individual case, reliably
identify local transmission foci, and initiate an appropriate
response. Thenumbersof cases reported fromhealth facilities
in the study areas in western Kenya in recent years may al-
ready be low enough to undertake individual case investiga-
tions. Transmission foci, even unstable hotspots, could be
further characterized through active and reactive case de-
tection and then targeted for further intervention. Reorienting
vector control efforts in this setting to areas with the highest
levels of receptivity for malaria could improve the cost-
effectiveness of vector control. In addition, supplemental ITN
replacement or reactive IRS of insecticide could augment re-
sponses to imported or introduced cases.
Progress toward achieving the global malaria targets for

morbidity andmortality in 2020 has stalled.Without galvanizing
a renewal of effort, increased funding, and new tools, achieving
the 2025 and 2030 targets is also in jeopardy. The COVID-19
pandemic is likely to make the malaria situation even worse.12

Achieving subnational elimination in low-transmission settings
of high-burden countries could provide a needed jolt to accel-
erate the global effort to defeat malaria.

Received October 12, 2020. Accepted for publication October 12,
2020.

* Address correspondence to S. Patrick Kachur, Heilbrunn Depart-
ment of Population and Family Health, Columbia University Mailman
School of Public Health, 60 Haven Avenue, Suite B2, New York, NY
10032. E-mail: patrick.kachur@columbia.edu

2153

mailto:patrick.kachur@columbia.edu


Published online October 27, 2020.

Authors’addresses:KimA. Lindblade,MalariaEliminationUnit,Global
MalariaProgramme,WorldHealthOrganization,Geneva,Switzerland,
E-mail: lindbladek@who.int. S. Patrick Kachur, Heilbrunn Depart-
ment of Population and Family Health, Columbia University Mailman
School of Public Health, New York, NY, E-mail: patrick.kachur@
columbia.edu.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits un-
restricted use, distribution, and reproduction in anymedium, provided
the original author and source are credited.

REFERENCES

1. John CC, Riedesel MA, Magak NG, Lindblade KA, Menge DM,
Hodges JS, Vulule JM, Akhwale W, 2009. Possible interruption
of malaria transmission, highland Kenya, 2007—2008. Emerg
Infect Dis 15: 1917–1924.

2. Hamre KES, Hodges JS, Ayodo G, John CC, 2020. Lack of con-
sistent malaria incidence hotspots in a highland Kenyan area
during a 10-year period of very low and unstable transmission.
Am J Trop Med Hyg 103: 2198–2207.

3. Hamre KES, Ayodo G, Hodges JS, John CC, 2020. A mass
insecticide-treated bed net distribution campaign reduced
malaria risk on an individual but not population level in a high-
land epidemic-prone area of Kenya. Am J Trop Med Hyg 103:
2183–2188.

4. Hamre KES, Ondigo BN, Hodges JS, Dutta S, Theisen M, Ayodo
G, John CC, 2020. Antibody correlates of protection from
clinical Plasmodium falciparum malaria in an area of low and
unstable malaria transmission. Am J Trop Med Hyg 103:
2174–2182.

5. Ondigo BN, Hamre KES, Frosch AEP, Ayodo G, White MT, John
CC, 2020. Antibody profiles to P. falciparum antigens over time
characterize acute and long-termmalaria exposure in anareaof
low and unstable transmission. Am J Trop Med Hyg 103:
2189–2197.

6. WHO, 2019. Statement by theMalaria Policy Advisory Committee
on Reconsidering the Formulation of Malaria Policy Guidance.
Available at: https://www.who.int/malaria/mpac/statements/
malaria-policy-guidance/en/. Accessed October 10, 2020.

7. Bagcchi S, 2016. Sri Lankadeclaredmalaria free.BMJ354: i5000.
8. WHO, 2015. Gobal Technical Strategy for Malaria 2016–2030.

Geneva, Switzerland: World Health Organization. Available at:
https://www.who.int/malaria/publications/atoz/9789241564991/
en/. Accessed October 10, 2020.

9. Hu T, Liu YB, Zhang SS, Xia ZG, Zhou SS, Yan J, Cao J, Feng ZC,
2016. Shrinking the malaria map in China: measuring the
progress of the National Malaria Elimination Programme. Infect
Dis Poverty 5: 52.

10. Feng J, Zhang L, Huang F, Yin JH, Tu H, Xia ZG, Zhou SS, Xiao N,
Zhou XN, 2018. Ready for malaria elimination: zero indigenous
case reported in the People’s Republic of China. Malar J 17:
315.

11. National Malaria Control Programme, 2018. Kenya Malaria
Strategy 2019–2023. Nairobi, Kenya: Ministry of Health. Avail-
able at: http://fountainafrica.org/wp-content/uploads/2020/
01/Kenya-Malaria-Strategy-2019-2023.pdf. Accessed Octo-
ber 11, 2020.

12. Weiss DJ et al., 2020. Indirect effects of the COVID-19 pandemic
on malaria intervention coverage, morbidity, and mortality in
Africa: a geospatial modelling analysis. Lancet Infect Dis
S1473-3009(20)30700-3 (Epub ahead of print). Available at:
https://pubmed.ncbi.nlm.nih.gov/32971006/.

2154 LINDBLADE AND KACHUR

mailto:lindbladek@who.int
mailto:patrick.kachur@columbia.edu
mailto:patrick.kachur@columbia.edu
https://creativecommons.org/licenses/by/4.0/
https://www.who.int/malaria/mpac/statements/malaria-policy-guidance/en/
https://www.who.int/malaria/mpac/statements/malaria-policy-guidance/en/
https://www.who.int/malaria/publications/atoz/9789241564991/en/
https://www.who.int/malaria/publications/atoz/9789241564991/en/
http://fountainafrica.org/wp-content/uploads/2020/01/Kenya-Malaria-Strategy-2019-2023.pdf
http://fountainafrica.org/wp-content/uploads/2020/01/Kenya-Malaria-Strategy-2019-2023.pdf
https://pubmed.ncbi.nlm.nih.gov/32971006/

