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Cytotoxic therapy, commonly known as chemotherapy, has 
emerged as a cornerstone in the field of cancer treatment. By 
utilizing potent medications, it aims to destroy cancer cells 
by disrupting their ability to divide and grow. Over the years, 
cytotoxic therapy has revolutionized cancer care, offering 
effective treatment options for a wide range of malignancies. 
This article delves into the principles, types, administration 
methods, side effects, and recent advancements in cytotoxic 
therapy, emphasizing its crucial role in combating cancer.
Principles of cytotoxic therapy 

The fundamental principle of cytotoxic therapy is to 
target rapidly dividing cells, which include cancer cells. The 
medications employed in this treatment approach exert their 
effects by damaging DNA or interfering with key cellular 
processes involved in cell division. Consequently, cancer cells 
are unable to replicate and ultimately succumb to cell death. 
However, it’s important to note that cytotoxic therapy can also 
impact normal cells in the body, particularly those with a high 
turnover rate, such as cells in the hair follicles, gastrointestinal 
tract, and bone marrow.
Types of cytotoxic drugs 

There are several classes of cytotoxic drugs, each with its 
unique mechanism of action and efficacy against specific types 
of cancer. Some common types include

Alkylating agents: These drugs directly damage 
DNA strands, impeding the replication of cancer cells. 
Cyclophosphamide and cisplatin are examples of alkylating 
agents.

Antimetabolites: These drugs interfere with the normal 
functioning of DNA and RNA, disrupting cancer cell growth. 

Methotrexate and 5-fluorouracil fall into this category.

Anthracyclines: These drugs work by intercalating into 
DNA strands, inhibiting DNA and RNA synthesis. Doxorubicin 
and daunorubicin are well-known anthracyclines.

Taxanes: Taxanes interfere with microtubule structures, 
preventing cancer cells from dividing. Paclitaxel and docetaxel 
are commonly used taxanes.

Topoisomerase inhibitors: These drugs target enzymes 
involved in DNA replication, causing DNA damage and 
hindering cancer cell proliferation. Topotecan and etoposide 
are examples of topoisomerase inhibitors.
Administration methods 

The administration of cytotoxic drugs varies depending on 
the type and stage of cancer. Common methods include

Intravenous (IV) infusion: The drugs are delivered 
directly into a vein via a catheter, enabling them to circulate 
throughout the body.

Oral administration: Some cytotoxic drugs are available 
in the form of pills or capsules, offering convenience for certain 
types of cancers.

Injections: Intramuscular (IM) or subcutaneous (SC) 
injections are used for specific cytotoxic drugs.

Intrathecal administration: This specialized method 
involves delivering drugs directly into the cerebrospinal fluid 
for the treatment of cancers that have spread to the central 
nervous system.
Side effects of cytotoxic therapy

While cytotoxic therapy has demonstrated efficacy in 
eliminating cancer cells, it can also affect healthy cells, leading 
to various side effects. Common side effects include

Nausea and vomiting: Many cytotoxic drugs can cause 
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enhancing treatment efficacy. Some notable advancements 
include

Targeted therapies: Tyrosine kinase inhibitors and 
monoclonal antibodies are examples of targeted therapies that 
revolutionize cancer treatment. By precisely targeting specific 
molecules or receptors involved in cancer cell growth, these 
therapies have shown promising results in clinical practice.

Combination chemotherapy: Different cytotoxic drugs are 
often used in combination to maximize efficacy and minimize 
resistance. Combination chemotherapy regimens are carefully 
designed to synergistically target cancer cells at different stages 
of the cell cycle.

Immunotherapies: Immunotherapeutic agents, such as 
immune checkpoint inhibitors, stimulate the immune system 
to recognize and destroy cancer cells. These drugs have 
demonstrated remarkable efficacy in certain types of cancers, 
providing new hope for patients.

Personalized medicine: Advances in genomics and 
molecular profiling have enabled personalized treatment 
approaches. By analyzing the genetic makeup of tumors, 
physicians can identify specific mutations and tailor treatment 
regimens to target them, optimizing treatment outcomes.

CONCLUSION 

Cytotoxic therapy remains an essential component in the 
treatment of cancer, offering hope and improved survival 
rates for patients worldwide. The continuous expansion of our 
understanding of cancer biology and ongoing research in the 
field have resulted in the development of targeted therapies, 
combination approaches, and immunotherapies, leading to 
more effective and individualized cytotoxic treatments. As the 
fight against cancer progresses, cytotoxic therapy continues 
to evolve, ushering in a new era in the battle against this 
devastating disease.

nausea and vomiting, which can be managed with supportive 
medications.

Hair loss (Alopecia): Hair follicles are highly susceptible 
to the effects of cytotoxic drugs, often resulting in temporary or 
permanent hair loss.

Fatigue: Cytotoxic therapy can cause general fatigue and 
decreased energy levels in patients.

Suppressed immune system: The treatment can weaken 
the immune system, making patients more susceptible to 
infections.

Anemia: Cytotoxic drugs may lead to a decrease in red 
blood cell count, causing fatigue and shortness of breath.

Increased susceptibility to bruising and bleeding: Some 
cytotoxic drugs can reduce the production of platelets, increasing 
the risk of bruising and bleeding.

Gastrointestinal symptoms: Diarrhea or constipation may 
occur as a result of the impact on the gastrointestinal tract.

Mouth sores and mucositis: The oral cavity can be 
affected, leading to painful mouth sores and inflammation of 
the mucous membranes.

Changes in appetite and taste: Cytotoxic therapy can alter 
a patient’s sense of taste and appetite.

Fertility-related issues: Some cytotoxic drugs may impact 
fertility, causing temporary or permanent infertility.

The severity and duration of side effects vary depending 
on the type and dosage of cytotoxic drugs used, as well as 
individual patient factors.
Advancements in cytotoxic therapy

Advancements in cytotoxic therapy have paved the way 
for more targeted and effective treatments. Researchers have 
developed drugs that specifically target molecules or genetic 
mutations found in cancer cells, sparing normal cells and 


