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Letter to the Editor

R21/Matrix-M™ malaria vaccine: A realm of hope for combating malaria in developing countries?

Dear Editor,

Malaria, caused by Plasmodium parasites, primarily transmitted by
infected Anopheles mosquitoes in tropical regions, remains a global
health threat. Despite being preventable and curable, an estimated 241
million cases and 627,000 deaths occurred in 2020. Malaria symptoms,
typically appearing within 10-14 days of infection, can include fever,
chills, sweating, headache, and muscle aches. Children under five years
old are disproportionately affected by malaria, bearing over 60 % of the
global death toll despite of vaccination.This burden is concentrated
primarily in sub-Saharan Africa, which, despite accounting for most
cases (241 million) and deaths [000,627] globally in 2020, is not the
only region facing challenges. Even countries like Pakistan, with 3.4
million cases and 1200 deaths reported in 2020, demonstrate the
widespread impact of this disease [1]. Despite significant progress with
preventive measures like insecticide-treated nets and medication, ma-
laria remains a major public health concern, particularly in developing
countries. These existing methods face limitations like resistance
development, cost, and uneven coverage, hindering their long-term
effectiveness [2].This letter to the editor highlights the recent ap-
provals of the RTS,S/AS01 and R21/Matrix-M vaccines offering crucial
additions to existing preventive measures like insecticide-treated nets.
While these vaccines have limitations, they are recognized by WHO as
game-changers with the potential to significantly impact malaria con-
trol, particularly for high-risk groups in underdeveloped areas lowering
the burden of their already crippling healthcare system.

The P. falciparum circumsporozoite protein (PfCSP) is the most
abundant antigen on the sporozoite surface and an important target for
malaria vaccines. R21 is a virus-like protein based on the PfCSP fused to
the N-terminus of the HBsAg, combined with the Matrix-M proprietary
adjuvant that enhances the immune system response [3]. This vaccine
was developed by the University of Oxford, UK, and includes the
Novavax proprietary saponin-based adjuvant, Matrix-M (licensed to
Serum Institute of India Pvt. Ltd.). R21/Matrix-M™ has been awarded
prequalification status by the WHO and approved in Ghana and Nigeria.
In the latest double-blind, randomized, controlled, phase 2b trial, the
R21 Vaccine, with two different doses of adjuvant Matrix-M, was given
to children aged 5-17 months in Nanoro, Burkina Faso—a highly sea-
sonal malaria transmission setting. The R21 vaccine has shown to reduce
symptomatic cases of malaria and good efficacy (66 %) by 75 % during
the 12 months following a 3-dose series, compared to the previous RTS,
S/AS01 vaccine approved by WHO, which had a vaccine efficacy of 68 %
over a period of 6 months following administration of the initial three
doses, which diminished over time. A fourth dose given a year after the
third maintained the same efficacy in case of R-21, whereas vaccine
efficacy was 44 % at 6 months after a fourth dose in case of RTS,S/AS01.
In children who received R21 with the higher dose of Matrix-M adju-
vant, efficacy was 80 % at 12 months following the booster vaccination
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[4]. At prices of US$ 2 — US$ 4 per dose, the cost-effectiveness of the R21
vaccine would be comparable with other recommended malaria in-
terventions and childhood vaccines. The R-21 vaccine was shown to be
safe in clinical trials [5] As with other new vaccines, safety monitoring
will continue. The demand for the first malaria vaccine, RTS,S/AS01,
has consistently exceeded its available supply. The introduction of
R21/Matrix-M, is expected to address this supply-demand gap. Both
vaccines, R21 and RTS,S, have not been directly compared in a
head-to-head trial yet. The decision on which vaccine to use in a
particular country should be guided by programmatic factors, vaccine
availability, and cost-effectiveness considerations.

The World Health Organization (WHO) remains committed to
eradicating malaria globally, aiming for a 90 % reduction in cases and
deaths by 2030 compared to 2015 levels. Their strategy focuses on
prevention, diagnosis & treatment, and innovation, including malaria
vaccines.The recent approval of the R21/Matrix-M vaccine marks a
significant step forward in the fight against malaria, offering a poten-
tially powerful tool to protect vulnerable populations, particularly
children. However, sustained efforts are crucial to ensure its widespread
accessibility and integrate it into comprehensive malaria control stra-
tegies in developing countries. At least 28 countries in Africa plan to
introduce a WHO-recommended malaria vaccine as part of their na-
tional immunization programmes due to their high efficacy, high
impact,cost effectiveness and safety profile [1].Continued investment in
research and development of even more effective vaccines, alongside
unwavering support for existing preventive measures and vaccination
programs, is essential to safeguard children’s health and achieve a
malaria-free future. Policymakers, funders, and stakeholders must pri-
oritize these endeavors to ensure equitable access to life-saving in-
terventions and ultimately secure a healthier future for all.
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