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Introduction
Glucose-6-phosphate dehydrogenase deficiency is a genetic disorder that 

affects millions of individuals worldwide, particularly in regions where malaria 
is endemic. G6PD deficiency is of particular concern in the treatment of 
Plasmodium vivax malaria, as certain antimalarial drugs, such as primaquine, 
can cause severe hemolysis in individuals with this condition. In recent years, 
there has been a growing emphasis on G6PD deficiency testing to guide 
radical cure treatment in vivax malaria. This article provides an overview of 
G6PD deficiency testing methods, their limitations, and their role in informing 
treatment decisions for vivax malaria [1].

Description
G6PD deficiency is an X-linked genetic disorder characterized by 

reduced activity of the enzyme glucose-6-phosphate dehydrogenase, which 
plays a crucial role in protecting red blood cells against oxidative stress. 
Individuals with G6PD deficiency are at risk of hemolysis, a condition in which 
red blood cells are destroyed at an accelerated rate when exposed to certain 
triggers, such as certain foods, drugs, or infections. In the context of malaria, 
G6PD deficiency poses a significant challenge due to the risk of hemolysis 
associated with primaquine, the only drug effective against the dormant liver-
stage

Several methods are available for testing G6PD deficiency, ranging from 
qualitative screening tests to quantitative enzyme activity assays. Qualitative 
tests, such as the fluorescent spot test and the methemoglobin reduction test, 
provide a rapid assessment of G6PD enzyme activity but may lack sensitivity 
and specificity. Quantitative assays, such as the spectrophotometric assay 
and the quantitative fluorescent spot test, offer more precise measurements 
of enzyme activity but require specialized equipment and expertise. 
Additionally, genetic testing can identify specific mutations associated with 
G6PD deficiency, providing valuable information about an individual's risk of 
hemolysis. Despite advances in G6PD deficiency testing, several challenges 
remain [2]. 

One challenge is the variability in G6PD enzyme activity levels among 
individuals, which can complicate interpretation of test results. Additionally, 
G6PD deficiency testing may not be readily available or affordable in resource-
limited settings where vivax malaria is endemic. Furthermore, the timing of 
testing and the choice of testing method can influence the accuracy of results, 
particularly in individuals with recent hemolysis or blood transfusions. G6PD 
deficiency testing plays a crucial role in guiding radical cure treatment for 
vivax malaria. By identifying individuals at risk of hemolysis, healthcare 

providers can tailor treatment regimens to minimize the risk of adverse effects 
while ensuring effective parasite clearance. For individuals with normal G6PD 
enzyme activity, primaquine can be safely administered to achieve radical 
cure and prevent relapse of vivax malaria. In contrast, individuals with G6PD 
deficiency may require alternative treatment regimens, such as extended 
dosing schedules or alternative drugs, to avoid hemolytic complications. 
G6PD deficiency testing plays a critical role in guiding radical cure treatment 
for vivax malaria. By accurately identifying individuals with G6PD deficiency, 
healthcare providers can tailor treatment regimens to minimize the risk of 
hemolytic complications while ensuring effective parasite clearance and 
preventing relapse [3,4]. 

For individuals with normal G6PD enzyme activity, primaquine can be 
safely administered to achieve radical cure by targeting the dormant liver-
stage parasites (hypnozoites) of Plasmodium vivax. However, in individuals 
with G6PD deficiency, primaquine administration carries an increased 
risk of hemolysis. In such cases, alternative treatment regimens may be 
necessary, including extended dosing schedules, lower doses of primaquine, 
or alternative drugs such as tafenoquine. The accurate identification of 
G6PD-deficient individuals through testing enables healthcare providers to 
make informed treatment decisions, optimizing patient safety and treatment 
outcomes. Thus, G6PD deficiency testing serves as a crucial component of 
personalized medicine in the management of vivax malaria, ensuring that 
treatment is tailored to individual patient characteristics and minimizing the 
risk of adverse effects [5].

Conclusion
G6PD deficiency testing is essential for guiding radical cure treatment in 

vivax malaria, particularly in regions where the prevalence of G6PD deficiency 
is high. By identifying individuals at risk of hemolysis, healthcare providers 
can optimize treatment regimens to achieve effective parasite clearance while 
minimizing the risk of adverse effects. Continued research and innovation in 
G6PD deficiency testing methods are needed to improve access to accurate 
and reliable testing, particularly in resource-limited settings where vivax 
malaria is endemic. Ultimately, the integration of G6PD deficiency testing into 
malaria treatment guidelines has the potential to improve patient outcomes 
and contribute to the global effort to eliminate malaria.
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