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ABOUT THE STUDY 

Cancer remains one of the leading causes of mortality worldwide, presenting 

a formidable challenge to the global healthcare system. Over the decades, 

advancements in medical research and pharmaceutical development have 

ushered in a new era of anti-cancer drugs, offering hope to millions of 

patients. This commentary explores the evolution, mechanisms and 

challenges associated with these life-saving therapies. 

Historical perspective 

The journey of anti-cancer drugs began in the early 20th century with the 

advent of chemotherapy, primarily using alkylating agents like nitrogen 

mustards. While these drugs were effective in targeting rapidly dividing cells, 

their lack of specificity led to severe side effects. Over time, the introduction 

of drugs such as methotrexate and 5-fluorouracil marked significant 

milestones in treating various cancers. However, the toxic nature of these 

therapies underscored the urgent need for more targeted approaches [1]. 

Targeted therapy: A paradigm shift 

The discovery of molecular pathways involved in cancer progression 

revolutionized oncology. Drugs such as imatinib, targeting the BCR-ABL 

fusion protein in chronic myeloid leukemia, demonstrated that cancer could 

be treated with precision [2]. This marked the beginning of targeted 

therapies, which aim to interfere with specific molecules critical to tumor 

growth and survival. Other examples include trastuzumab for HER2-positive 

breast cancer and vemurafenib for BRAF-mutant melanoma. 
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Targeted therapies not only improved efficacy but also reduced systemic toxicity compared to traditional 

chemotherapy. However, resistance mechanisms, such as genetic mutations or alternative pathway activations, have 

limited their long-term effectiveness [3]. 

Immunotherapy: Harnessing the body’s defense 

Immunotherapy represents a transformative approach to cancer treatment. By leveraging the body’s immune system 

to recognize and attack cancer cells, therapies like immune checkpoint inhibitors have shown remarkable success. 

Drugs such as pembrolizumab and nivolumab, which block the PD-1/PD-L1 pathway, have become standard care for 

cancers like melanoma, lung cancer and renal cell carcinoma [4]. 

Another breakthrough in immunotherapy is Chimeric Antigen Receptor (CAR) T-cell therapy. By genetically engineering 

a patient’s T cells to target specific antigens on cancer cells, CAR T-cell therapy has demonstrated high efficacy in 

hematologic malignancies. Despite its promise, challenges such as cytokine release syndrome and high treatment 

costs remain. 

Advances in drug delivery 

The effectiveness of anti-cancer drugs is often hampered by their inability to reach tumors without causing damage 

to healthy tissues. Recent innovations in drug delivery systems, including liposomal formulations and nanoparticle- 

based carriers, have addressed this issue. For instance, liposomal doxorubicin reduces cardiotoxicity, allowing for 

higher doses and improved patient outcomes. These advancements highlight the potential of nanotechnology to 

revolutionize cancer therapy [5]. 

Combination therapies 

Recognizing the complexity of cancer biology, combination therapies have emerged as a strategic approach to 

enhance treatment efficacy. By using drugs with complementary mechanisms of action, combination regimens can 

overcome resistance and achieve synergistic effects. For example, the combination of targeted therapies with 

immunotherapies has shown promise in several clinical trials, paving the way for more comprehensive cancer 

management. 

CONCLUSION 

The evolution of anti-cancer drugs reflects remarkable progress in our understanding of cancer biology and 

therapeutic innovation. From chemotherapy to targeted therapy and immunotherapy, each advancement has brought 

us closer to more effective and less toxic treatments. While challenges persist, the future holds promise for further 

breakthroughs, ultimately transforming cancer from a life-threatening disease to a manageable condition. The 

continued pursuit of research and equitable access to these therapies will be pivotal in achieving global cancer 

control. 
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