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Malaria remains a significant global health
challenge, with an estimated 247 million cases and
619,000 deaths reported in 2021 (WHO, 2022).
Despite substantial progress in reducing the
burden of malaria through vector control, improved
diagnostics, and the introduction of vaccines,
complete eradication remains elusive. The
emergence of drug-resistant Plasmodium strains,
insecticide resistance in mosquito vectors, and the
limited efficacy of current vaccines present
significant barriers to achieving malaria elimination.
While new technologies such as genomics and
gene editing offer promising avenues for research,
their implementation in endemic regions remains
challenging. This article provides a critical
assessment of the current state of malaria research,
discussing major obstacles and potential solutions.
It also presents an opinion on the strategies that
should be prioritized to accelerate malaria
elimination efforts.

The frontline artemisinin-based combination
therapies (ACTs) have played a pivotal role in
malaria control. However, Plasmodium falciparum
has developed resistance to artemisinin and its
partner drugs in Southeast Asia, with signs of
emerging resistance in Africa (1, 2). New drug
candidates such as KAF156 and MMV048 are in
clinical trials, but delays in drug development and
regulatory approvals limit their immediate impact
(3). A shift towards host-targeted therapies and
multi-drug regimens should be explored to mitigate
resistance. Additionally, repurposing existing drugs
with antimalarial potential could accelerate the
availability of new treatment options. The
RTS,S/ASO1 (Mosquirix) vaccine, despite being the
first WHO-recommended malaria vaccine, offers
only 30-40% efficacy, requiring multiple booster
doses (4). The newer R21/Matrix-M vaccine has

demonstrated higher efficacy in early trials but
requires further validation in large-scale studies (5).
A multi-target vaccine approach, incorporating
transmission-blocking and blood-stage antigens,
may provide more durable protection. Increased
investment in mRNA-based malaria vaccines,
inspired by COVID-19 vaccine success, could
accelerate malaria vaccine development.

Insecticide-treated nets (ITNs) and indoor residual
spraying (IRS) have been effective in reducing
malaria  transmission. However, widespread
insecticide resistance among  Anopheles
mosquitoes threatens these strategies (6). Novel
interventions, including genetically modified
mosquitoes and Wolbachia-based vector control,
offer alternative solutions (7). While genetically
modified mosquitoes show promise, ethical
concerns and ecological implications must be
addressed  through  transparent regulatory
frameworks and community engagement.

Rapid diagnostic tests (RDTs) and microscopy
remain the primary malaria diagnostic tools.
However, their sensitivity is often compromised in
cases of low parasite density and asymptomatic
infections (8). Al-powered diagnostic tools and
portable sequencing technologies have shown
potential in improving malaria detection and
surveillance (9). Scaling up point-of-care molecular
diagnostics and digital surveillance tools is essential
for early detection and targeted interventions.

Malaria funding has stagnated in recent years, with
significant shortfalls in meeting global malaria
control targets (IHME, 2020)(10). Policy challenges,
including delays in approving new interventions
and the lack of local capacity in endemic regions,
further hinder progress. Greater investment in
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research and development (R&D), particularly
through public-private partnerships, is crucial to
sustaining malaria control efforts. Decentralizing
malaria research by strengthening scientific
infrastructure in endemic countries can also
accelerate innovation. Future malaria research must
integrate multi-disciplinary approaches, leveraging
advances in genomics, Al, and precision medicine.
Al-driven drug discovery and big data analytics can
accelerate biomarker identification and treatment
optimization  (11).  Additionally,  multi-omics
approaches integrating genomics, proteomics, and
metabolomics can provide deeper insights into
parasite biology and host responses (12). Public
health strategies should also prioritize integrating
malaria interventions into primary healthcare
systems, ensuring accessibility and sustainability.
Strengthening collaborations between
governments, research institutions, and
pharmaceutical companies can drive innovation and
implementation of novel malaria control strategies.
While scientific advancements offer hope, global
collaboration, sustained funding, and political will
remain the ultimate determinants of malaria
eradication success.

In  conclusion, malaria research has made
remarkable progress, but persistent challenges—
such as drug resistance, limited vaccine efficacy, and
vector adaptation—threaten elimination efforts.
Addressing these challenges requires a multi-
pronged approach, combining novel therapeutics,
innovative vector control strategies, improved
diagnostics, and robust public health policies.
Increased  investment in  malaria research,
particularly in endemic regions, is necessary to
develop sustainable solutions. Governments,
funding agencies, and the global scientific
community must work together to accelerate
malaria control and eradication. Malaria elimination
is within reach, but achieving this goal will require
continued commitment, innovation, and global
cooperation.
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