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DESCRIPTION: Chemoprevention, the use of natural 
or synthetic substances to prevent, delay, or reverse the 
development of cancer, represents a promising frontier in 
cancer research and treatment. Over the past few decades, 
significant strides have been made in identifying chemo 
preventive agents, understanding their mechanisms of 
action, and translating research findings into clinical 
practice. In this article, we explore recent breakthroughs 
in chemoprevention and their potential to revolutionize 
cancer prevention strategies. Certain compounds possess 
antioxidant properties, scavenging free radicals and reactive 
oxygen species that can damage and promote carcinogenesis. 
Examples include vitamins C and E, polyphenols, and 
carotenoids found in fruits, vegetables, and other plant-
based foods. Chronic inflammation is a hallmark of cancer 
development, contributing to tumour initiation, growth, and 
metastasis. Anti-inflammatory agents, such as nonsteroidal 
anti-inflammatory drugs and omega 3 fatty acids, may help 
suppress inflammation and reduce cancer risk. For example, 
inhibitors of the pathway, which is frequently dysregulated 
in cancer, have demonstrated efficacy in preclinical models 
and early-phase clinical trials. Nutraceuticals, bioactive 
compounds derived from food sources, are gaining attention 
for their potential chemo preventive properties. Compounds 
such as sulforaphane from broccoli, curcumin from turmeric, 
and resveratrol from red wine have shown promise in 
preclinical studies for their ability to modulate cancer-related 
pathways and inhibit tumour growth. Advances in genomic 
and molecular profiling are enabling the identification of 
individuals at high risk for cancer based on their genetic 
predisposition and tumour biomarkers. Precision prevention 
strategies aim to tailor chemo preventive interventions to 
individuals with specific genetic mutations or molecular 
signatures associated with increased cancer risk. While 
the field of chemoprevention holds great promise, several 
challenges and opportunities lie ahead in translating 
research findings into tangible benefits for patients: Many 
chemo preventive agents have shown promising results in 

preclinical studies but have yet to demonstrate efficacy and 
safety in large-scale clinical trials. Rigorous evaluation of 
these agents in well-designed clinical trials is essential to 
determine their effectiveness, optimal dosing, and long-
term safety profiles. Patient adherence to chemo preventive 
interventions, particularly long-term dietary and lifestyle 
modifications, can be challenging. Education, counselling, 
and support programs are needed to promote adherence and 
compliance with chemoprevention recommendations and 
interventions. Cost and accessibility are significant barriers 
to widespread adoption of chemo preventive interventions, 
particularly in low- and middle-income countries where 
resources may be limited. Efforts to reduce costs, increase 
access to screening and preventive services, and integrate 
chemoprevention into existing healthcare systems are critical 
to addressing these disparities. Chemoprevention represents 
a promising approach to reducing the global burden of 
cancer by preventing the development of precancerous 
lesions and malignant tumours. Recent breakthroughs in 
chemoprevention research have expanded our understanding 
of cancer biology, identified novel targets and agents, and 
paved the way for personalized prevention strategies tailored 
to individual risk profiles. Efforts to reduce costs, increase 
access to screening and preventive services, and integrate 
chemoprevention into existing healthcare systems are critical 
to addressing these disparities. Chemoprevention represents 
a promising approach to reducing the global burden of 
cancer by preventing the development of precancerous 
lesions and malignant tumours. Recent breakthroughs in 
chemoprevention research have expanded our understanding 
of cancer biology, identified novel targets and agents, and 
paved the way for personalized prevention strategies tailored 
to individual risk profiles. 
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