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[1]. Despite US$401 billion spent on the fight against malaria in the past decade [2] and numerous na-

tional malaria programmes and policies implemented, only modest gains have been recorded as malaria
continues to drastically impact the health and livelihoods of people in sub-Saharan African countries due to
weak health systems, inadequate political commitment, corruption, poverty, illiteracy, conflicts among oth-
ers [2]. However, after several decades of developing the world’s first malaria vaccine (Figure 1), The World
Health Organization’s (WHO) approval of the RTS,S/AS0O1 malaria vaccine for children between five and 17
months of age at first vaccination in October 2021 offered a ray of hope for eliminating malaria in Africa in
the coming decades [3]. Here we explore some previous innovative vector control methods and their short-
comings in malaria control, the opportunities associated with the recently approved malaria vaccine, and
areas of improvement for future malaria vaccines, while we also recommend strategies for the widespread
adoption of the malaria vaccine.

In the last 50 years, at least 34 million people have died from malaria, 96% of whom were from Africa

PREVIOUS EFFORTS

In previous decades, both modern/innovative and traditional insecticide-based vector control methods have
been the most important tools for interrupting the malaria transmission cycle and have contributed to the al-
leviation of the burden of the malaria disease. Seventy-nine percent of the

( | reduction in the number of malaria-related deaths between 2000 and 2015
The development and deployment was attributed to the widespread use of insecticide-treated nets and indoor
of the recent malaria vaccine is an residual spraying [4]. High-tech Aquatain-spraying anti-malaria drones (de-
opportunity to strengthen the weak veloped and first tested in Tanzania to help control vectors by larval source

management) helped fight malaria by complementing the more labour-inten-
sive method of manually identifying larval habitat from the ground [5]. The
successes of these vector control methods face constant threats, as there has
been a dramatic increase in the frequency and intensity of insecticide resis-
tance in malaria vector populations [4] and the impracticality of the use of anti-malarial drones in rural areas
with diffuse seasonal larval habitat [5].

health systems in many sub-Saharan
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Figure 1. RTS,S malaria vaccine timeline.

Seasonal malaria chemoprevention for plasmodium falciparum malaria control, first advocated for use by the
WHO in 2012 in highly seasonal transmission areas of the Sahel sub-region of Africa, has contributed to the
reduction in the prevalence of malaria by causing a 75% protection against its uncomplicated and severe forms
in children aged under five years [6]. Also, social and economic development has caused changes to housing
conditions, contributing to an improvement in environmental hygiene and the reduction in the spread of ma-
laria [1]. For instance, evidence from Demographic and Health Surveys conducted in 21 sub-Saharan coun-
tries between 2008 and 2015 found that the change from traditional housing to modern ones was associated
with a 14% reduction in the prevalence of malaria [7].

INTRODUCING MALARIA VACCINE AND EMERGING CONCERNS

The quest for a malaria vaccine started more than a century ago. Recently, a first-generation vaccine, RTS,S,
based on a recombinant protein has received approval from the World Health Organization (WHO) and has
been recommended for broader-scale use, with the potential for averting millions of malaria cases and hun-
dreds of thousands of malaria-related deaths. The vaccine targets the sporozoite stage of the plasmodium fal-
ciparum lifecycle, preventing liver infection, where the parasite would otherwise mature, multiply, and infect
the host red blood cells [8].

Phase 3 trials for the vaccine, which took place between 2009-2014 in Burkina Faso, Gabon, Ghana, Kenya,
Malawi, Mozambique, and Tanzania, provided evidence that the vaccine prevented 39% of clinical malaria
cases and 29% of severe malaria cases over four years of follow-up in children between the ages of five and 17
months of age who received three doses of the RTS,S vaccine together with a booster dose [9]. The vaccine has
been found to have a strong safety profile from the evidence provided by the administration of over 2.3 mil-
lion doses across three African countries, cost-effective in areas of moderate to high plasmodium falciparum
transmission and feasible to deliver through routine immunization systems [10].

However, there are emerging concerns about the RTS,S vaccine’s long-term efficacy, warranting further re-
search. A study of the RTS,S/ASO1-induced anti-CSP IgG antibodies kinetics in young Kenyan children over
a seven-year period identified long-lived, but declining efficacy of the vaccine [10]. Initial protection against
clinical malaria was found in a group of young children who received three RTS,S vaccine doses. The end-
point after seven years of observation was, however, the resurgence of clinical malaria with evidence of nega-
tive efficacy in children [10].

RECOMMENDATIONS

Now that a malaria vaccine has been approved, a continental strategy for deploying them in Africa must be de-
veloped, with the African Union and the regional bodies (such as COMESA and ECOWAS) playing a leading
role, alongside other multilateral agencies. Countries can adopt this plan and further supplement and adapt it
based on their context. They also must have procedures in place for national regulatory bodies to rigorously
ascertain vaccine safety and efficacy and swiftly approve vaccines for use and be ready to carry out unprece-
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dented mass vaccination. There must be coordination systems between national regulatory agencies and cus-
toms authorities; logistics and delivery systems must be carefully planned to maintain cold chain systems for
monitoring and managing of adverse post-vaccination symptoms. Each country should also focus on supply
chain and distribution strategy for the identification of target populations and a post-introduction evaluation
must be done six to 12 months after the launch of the vaccine, as recommended by the WHO guideline for
new vaccines. Countries must craft a vaccination component for their malaria intra-action review to enable
continued review of vaccine deployment and close monitoring of vaccine rollout, thus informing decisions for
addressing encountered obstacles.

4 N
Countries must craft a vaccination
component for their malaria intra-
action review to enable continued
review of vaccine deployment and
close monitoring of vaccine rollout
and inform decisions towards ad-

dressing obstacles encountered.
= /

We propose the establishment of a Malaria Vaccine Coalition which can be led
by the WHO, Global Alliance for Vaccines and Immunization (GAVI), UNICEE
and the Global Fund, with national NGOs and local CBOs that can ensure the
progress in the development of a better, multi-stage malaria vaccine, evaluate
the cost-effectiveness, and promote equitable distribution of the licensed malaria
vaccines to give affected countries access to the vaccines through the advance
market commitment model. The model has been used to successfully distribute
new vaccines in previous times in low- and middle-income countries. African
countries should also consider covering the cost of the vaccine to make it free
for children below five years, roll it out through the primary health care centres,
and integrate it into their respective national routine immunization schemes.
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Vaccines alone will not solve the problem of malaria — significant progress will be impossible without a well-
trained, knowledgeable, and empowered cadre of health workers delivering it. Furthermore, there is a high
possibility that the excitement over the recently approved vaccine will overshadow existing malaria preven-
tion and control measures. The fact that a malaria vaccine exists does not mean that funders, governments,
and multilateral organizations should neglect the currently available malaria control measures. Better collection
and use of data to plan, implement, and track progress will enable more efficient use of available resources.

Challenges associated with the COVID-19 vaccine have taught us that public confidence in vaccination can be
fragile. Malaria vaccination programs will only succeed if there is a widespread belief that the vaccine is safe,
of optimum efficacy, and that there are policies and programmes to ensure its equitable distribution. Effective
communication and public health advocacy that conveys trust are also important. Clinical trial results should
be publicly available. Government agencies must work in synergy with civil society organizations to sensitise
and educate community members to promote vaccine uptake. Civil society organizations have invaluable access
to vulnerable populations in remote communities, urban slums, and other malaria-endemic areas, and have
historically played significant roles in mobilizing public support. CSOs can complement government efforts
to promote awareness in local communities and ultimately drive acceptance of the malaria vaccine. Traditional
media and popular online social media platforms can play a key role in addressing mis/disinformation, stimulat-
ing public engagement, and promoting
public acceptance of the malaria vac-
cine to increase vaccine coverage.
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The development and deployment of
the recent malaria vaccine is an oppor-
tunity to strengthen the weak health
systems in many sub-Saharan African
countries. It calls for collective effort
in ensuring capacity-building of the
health workforce, a better coordina-
tion system, effective communication,
public health advocacy, and market-
ric ing, which could be game-changing
towards the eradication of needless
childhood deaths from malaria. The
malaria vaccine undoubtedly holds a
promise of longevity to Africa’s beauti-
ful children, productivity to her teem-
ing youths, and possibilities to the
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Photo: Malaria deaths by world region. Source: Global Malaria Programme, World Health Organization (World
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continent. It gives us hope for a sub-
Saharan Africa that is “malaria-free”.
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