
Chemotherapy: A Foundation of Cancer Treatment

Solit Papale*

Department of Oncology, Oslo University Hospital, Oslo, Norway

DESCRIPTION
Chemotherapy, often referred to simply as "chemo," is a 
cornerstone of modern cancer treatment. It involves the use of 
powerful drugs to destroy cancer cells, control their growth, or 
alleviate cancer symptoms. Despite its association with numerous 
side effects, chemotherapy has been a vital tool in the fight 
against cancer, offering hope and, in many cases, a pathway to 
remission. This article explores the principles, types, 
mechanisms, side effects, and advancements in chemotherapy.

Principles of chemotherapy

The fundamental principle of chemotherapy is to target rapidly 
dividing cells, a hallmark of cancer. Chemotherapy drugs 
interfere with the cell cycle, preventing cancer cells from growing 
and dividing. These drugs can be administered in various ways, 
including orally, intravenously, or through other specialized 
delivery methods, depending on the type and location of the 
cancer.

Types of chemotherapy

Chemotherapy can be broadly categorized into several types 
based on its purpose and timing relative to other treatments:

Curative chemotherapy: Aims to eliminate cancer and achieve a 
complete cure.

Adjuvant chemotherapy: Given after primary treatments like 
surgery to eliminate any remaining cancer cells and reduce 
recurrence risk.

Neoadjuvant chemotherapy: Administered before primary 
treatments to shrink tumors, making them easier to remove 
surgically or to improve the effectiveness of radiation therapy.

Palliative chemotherapy: Used to relieve symptoms and improve 
quality of life in advanced cancer stages where cure is not 
possible.

Mechanisms of chemotherapy drugs

Chemotherapy drugs can be classified based on their mechanism 
of action:

Alkylating agents: These drugs damage DNA directly, 
preventing cancer cells from reproducing. Examples include 
cyclophosphamide and cisplatin.

Antimetabolites: These mimic the building blocks of DNA or 
RNA, disrupting cell replication. Methotrexate and 5-
fluorouracil are common antimetabolites.

Anti-tumor antibiotics: Not the same as antibiotics for 
infections, these drugs interfere with DNA and enzyme activities. 
Doxorubicin and bleomycin fall into this category.

Topoisomerase inhibitors: These drugs block enzymes that help 
separate DNA strands, crucial for cell division. Etoposide and 
irinotecan are examples.

Mitotic inhibitors: Derived from natural products, these drugs 
inhibit cell division by disrupting microtubule functions. 
Paclitaxel and vincristine are well-known mitotic inhibitors.

Side effects of chemotherapy

The effectiveness of chemotherapy comes at a cost, as it also 
affects normal, rapidly dividing cells in the body, such as those 
in the bone marrow, digestive tract, and hair follicles. Common 
side effects include:

Fatigue: A pervasive sense of tiredness that can impact daily 
activities.

Nausea and vomiting: Often managed with antiemetic medications.

Hair loss: Temporary hair thinning or complete loss.

Infections: Due to reduced white blood cell counts (neutropenia), 
increasing infection risk.

Anemia and bleeding: Lowered red blood cells and platelets, 
leading to fatigue and increased bruising or bleeding.

Mouth sores: Painful ulcers in the mouth and throat.

Advances in chemotherapy

In recent years, significant advancements have transformed 
chemotherapy, making it more effective and reducing side effects:
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such as immunotherapy and targeted therapies, is becoming 
increasingly common. Additionally, ongoing studies aim to 
discover new drug targets, improve drug delivery systems, and 
understand resistance mechanisms to enhance chemotherapy 
efficacy.

CONCLUSION
Chemotherapy remains a critical component of cancer 
treatment, offering hope and potential cure to many patients. 
Despite its challenges, advances in drug development and 
personalized medicine are improving the effectiveness and 
tolerability of chemotherapy. As research continues to evolve, 
the future holds promise for even more precise and less toxic 
cancer therapies, paving the way for better patient outcomes and 
improved quality of life.
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Targeted therapy: Unlike traditional chemotherapy, targeted 
therapies act on specific molecular targets associated with 
cancer. This precision reduces damage to normal cells. Examples 
include imatinib for chronic myeloid leukemia and trastuzumab 
for HER2-positive breast cancer.

Immunotherapy: These treatments enhance the body's immune 
response against cancer cells. Checkpoint inhibitors like 
pembrolizumab and nivolumab have shown success in treating 
various cancers.

Personalized medicine: Genetic profiling of tumors allows for 
more tailored chemotherapy regimens, improving outcomes and 
minimizing unnecessary treatments.

Nanotechnology: Nanoparticles can deliver chemotherapy drugs 
directly to cancer cells, increasing drug concentration at the 
tumor site and reducing systemic side effects.

The future of chemotherapy

The future of chemotherapy lies in continued research and 
innovation. Combining chemotherapy with other treatments, 
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