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DESCRIPTION
In the realm of oncology, pharmacology plays a pivotal role in the 
development and deployment of drugs designed to target cancer 
cells and disrupt tumor growth. Understanding the 
pharmacology of cancer drugs is essential for healthcare 
professionals involved in cancer care, as it enables them to 
customise treatment regimens to individual patients based on 
tumor biology, drug mechanisms, and patient-specific factors. In 
this discussion, we delve into the intricate pharmacology of 
cancer drugs, elucidating their mechanisms of action, therapeutic 
applications, and implications for clinical practice.

Chemotherapy, often referred to as cytotoxic chemotherapy, 
encompasses a diverse array of drugs designed to kill rapidly 
dividing cancer cells by interfering with essential cellular 
processes. These drugs target both cancerous and normal cells, 
leading to a range of side effects that can impact various organ 
systems. The mechanisms of action of cytotoxic chemotherapy 
drugs vary depending on their chemical structure and mode of 
interaction with cellular components. Alkylating agents, such as 
cyclophosphamide and cisplatin, exert their cytotoxic effects by 
forming covalent bonds with DNA strands, leading to DNA 
cross-linking and inhibition of DNA replication and 
transcription. Antimetabolites, including methotrexate and 5-
fluorouracil, interfere with nucleic acid synthesis by inhibiting 
key enzymes involved in DNA or RNA synthesis, thereby 
depriving cancer cells of essential building blocks for 
proliferation. Other classes of cytotoxic chemotherapy drugs 
target microtubules, which are critical for cell division and 
mitosis. Microtubule inhibitors, such as paclitaxel and 
vinblastine, disrupt microtubule dynamics and spindle 
formation, leading to mitotic arrest and cell death. Additionally, 
topoisomerase inhibitors, such as etoposide and irinotecan, 
interfere with DNA topology by inhibiting topoisomerase 
enzymes, resulting in DNA strand breaks and apoptosis.

In contrast to traditional chemotherapy, targeted therapy 
employs drugs that specifically target molecular abnormalities or 
pathways that drive cancer growth and progression. These drugs 
are designed to selectively inhibit or modulate specific molecular
 

targets within cancer cells while sparing normal cells, thereby 
minimizing toxicity and side effects. The pharmacology of 
targeted therapy drugs is intricately linked to the underlying 
molecular alterations present in individual tumors.

One of the most widely used classes of targeted therapy drugs is 
Tyrosine Kinase Inhibitors (TKIs), which block signaling 
pathways implicated in cancer cell proliferation, survival, and 
angiogenesis. TKIs target Receptor Tyrosine Kinases (RTKs) or 
their downstream signaling molecules, disrupting aberrant 
signaling cascades that promote tumor growth. Examples of TKIs 
include imatinib, which targets the BCR-ABL fusion protein in 
Chronic Myeloid Leukemia (CML), and erlotinib, which inhibits 
the Epidermal Growth Factor Receptor (EGFR) in Non-Small 
Cell Lung Cancer (NSCLC). Monoclonal antibodies represent 
another class of targeted therapy drugs that selectively bind to 
specific antigens expressed on the surface of cancer cells, 
triggering immune-mediated cytotoxicity or blocking signaling 
pathways essential for tumor growth. Examples include 
trastuzumab, which targets HER2-positive breast cancer cells, 
and rituximab, which targets CD20-positive B-cell lymphomas. 
By harnessing the immune system's natural ability to recognize 
and eliminate cancer cells, monoclonal antibodies offer a 
targeted approach to cancer treatment with favorable efficacy 
and safety profiles.

Immunotherapy

Immunotherapy represents a groundbreaking approach to cancer 
treatment that harnesses the power of the immune system to 
recognize and eliminate cancer cells. Immune checkpoint 
inhibitors, a class of immunotherapy drugs, target inhibitory 
receptors expressed on T cells or their ligands on cancer cells, 
thereby unleashing the immune response against tumors. The 
pharmacology of immune checkpoint inhibitors revolves around 
blocking immune checkpoint molecules that serve as brakes on 
the immune system, thereby enhancing T cell activation and 
cytotoxicity against cancer cells. Programmed cell Death protein 
1 (PD-1) inhibitors, such as pembrolizumab and nivolumab, and 
Cytotoxic T-Lymphocyte-Associated protein 4 (CTLA-4) 
inhibitors, such as ipilimumab, have demonstrated remarkable 
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combinations, such as BRAF and MEK inhibitors in BRAF-
mutant melanoma, exploit synergistic interactions between 
drugs targeting the same pathway to overcome resistance and 
improve outcomes.

CONCLUSION
The pharmacology of cancer drugs encompasses a diverse array 
of agents with distinct mechanisms of action and therapeutic 
applications. From traditional chemotherapy to targeted therapy 
and immunotherapy, each class of cancer drugs offers unique 
opportunities to target cancer cells while sparing normal tissues. 
By understanding the pharmacokinetics, pharmacodynamics, 
and molecular mechanisms of action of cancer drugs, healthcare 
professionals can optimize treatment regimens, minimize 
toxicity, and improve outcomes for patients with cancer. As 
research continues to unravel the complexities of cancer biology 
and drug resistance, novel pharmacological approaches will 
undoubtedly emerge, further advancing the field of oncology 
and enhancing the armamentarium of cancer therapeutics 
available to patients worldwide.
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efficacy across various tumor types, including melanoma, lung 
cancer, and renal cell carcinoma. By releasing the brakes on the 
immune system, immune checkpoint inhibitors empower T cells 
to recognize and attack cancer cells, leading to durable responses 
and prolonged survival in a subset of patients.

Combination therapy

In recent years, combination therapy approaches have emerged 
as a promising strategy to enhance the efficacy of cancer 
treatment by targeting multiple vulnerabilities within cancer 
cells and overcoming resistance mechanisms. Combination 
regimens may involve the concurrent or sequential 
administration of chemotherapy, targeted therapy, and 
immunotherapy agents, capitalizing on their complementary 
mechanisms of action and synergistic effects. For example, 
combination chemotherapy regimens, such as FOLFOX (folinic 
acid, fluorouracil, oxaliplatin) and CHOP (cyclophosphamide, 
doxorubicin, vincristine, prednisone), combine drugs with 
distinct mechanisms of action to maximize cytotoxicity and 
minimize the risk of resistance. Similarly, targeted therapy
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