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DESCRIPTION
Malaria, a life-threatening disease caused by Plasmodium parasites, 
remains a significant global health burden. According to the 
World Health Organization (WHO), malaria caused over 
600,000 deaths in 2021, with a disproportionate impact on sub-
Saharan Africa. Antimalarial medications, such as Artemisinin-
based Combination Therapies (ACTs), have been instrumental 
in reducing morbidity and mortality. However, the emergence of 
resistance to these drugs poses an important challenge to malaria 
control and eradication efforts. This article examines the 
mechanisms driving antimalarial resistance, its global impact and 
strategies to combat this growing threat.

Mechanisms of antimalarial resistance

Antimalarial resistance occurs when Plasmodium parasites 
develop the ability to survive and multiply despite the 
administration of therapeutic doses of antimalarial drugs. 
Resistance has been documented for nearly all classes of 
antimalarial drugs, including chloroquine, sulfadoxine-
pyrimethamine and, more recently, artemisinin. Resistance arises 
through genetic mutations and selective pressure exerted by drug 
use. Key mechanisms include:

Genetic mutations: Mutations in parasite genes, such as the pfcrt 
gene (chloroquine resistance transporter) and the kelch13 gene 
(artemisinin resistance), alter drug targets or pathways, reducing 
drug efficacy.

Efflux pumps: Overexpression of transport proteins in 
Plasmodium cells can pump drugs out of the parasite, decreasing 
intracellular drug concentration.

Altered drug activation: Parasites may inhibit the activation of 
prodrugs, rendering them ineffective. Resistance often originates 
in specific geographic regions and spreads through travel and 
migration. For instance, first reported in Southeast Asia and 
South America in the 1950s, it has since become widespread. 
Emerged in the Greater Mekong Subregion and is now a 
growing concern in Africa.

Strategies to combat antimalarial resistance

Early detection of resistance is important for timely 
interventions. Surveillance efforts include identifying genetic 
markers of resistance (e.g., kelch13 mutations) through advanced 
diagnostic tools. Regularly assessing the effectiveness of 
antimalarial drugs in endemic regions. Reducing the misuse and 
overuse of antimalarial medications is essential to slow resistance 
development ensuring healthcare providers and patients follow 
national malaria treatment protocols. Promoting the use of 
Rapid Diagnostic Tests (RDTs) to confirm malaria diagnoses 
before prescribing antimalarials. Investing in the research and 
development of novel drugs is vital. Potential avenues include 
drugs with long-lasting effects that reduce the need for repeated 
dosing. Combining two active ingredients in a single molecule to 
target multiple pathways. ACTs remain the fundamental of 
malaria treatment. Efforts to improve their efficacy include 
periodically changing drug combinations to reduce selective 
pressure. Adding a third antimalarial to ACTs to enhance 
efficacy and delay resistance. Reducing the transmission of 
malaria can alleviate the burden on antimalarial drugs. Strategies 
include widespread distribution and proper use of Insecticide-
Treated Nets (ITNs). Applying insecticides to household surfaces 
to kill mosquitoes. Eliminating mosquito breeding sites. Tackling 
resistance requires coordinated efforts among governments, 
researchers and international organizations a framework for 
managing and preventing artemisinin resistance. Sustained 
financial support for malaria research and control programs.

Challenges posed by antimalarial resistance

Increased morbidity and mortality resistance reduces the efficacy 
of first-line treatments, leading to prolonged infections, 
complications and higher mortality rates. Vulnerable 
populations, such as children and pregnant women, are 
particularly at risk. The economic cost of resistance is 
significant. Prolonged treatment durations, increased healthcare 
visits and the need for more expensive second-line therapies 
strain healthcare systems, particularly in resource-limited 
settings. Resistance undermines global malaria eradication 
initiatives. Ineffective drugs lead to persistent reservoirs of
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can curb resistance. Emerging resistance to antimalarial 
medications poses a grave threat to global health, jeopardizing 
decades of progress in malaria control. Tackling this challenge 
requires a complex approach encompassing surveillance, drug 
optimization, innovation and global collaboration. By investing 
in research, strengthening healthcare systems and encouraging 
international partnerships can develop effective strategies to 
combat resistance and move closer to a malaria-free world.
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infection, making elimination goals harder to achieve. Advances 
in genomic technologies and AI-driven data analysis hold 
potential for predicting resistance patterns and identifying novel 
drug targets. While not a direct replacement for antimalarial 
drugs, vaccines like RTS,S/AS01 offer complementary tools to 
reduce malaria transmission and alleviate drug resistance 
pressure. Educating communities about the importance of 
adhering to treatment regimens and preventing self-medication
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