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Abstract: Understanding the pharmacokinetics and toxicity
profiles of anticancer drugs is critical for optimizing cancer
treatment and minimizing adverse effects. This article reviews
the key  pharmacokinetic =~ parameters—absorption,
distribution, metabolism, and excretion (ADME)—and their
influence on the efficacy and safety of anticancer agents. It also
explores common toxicities associated with chemotherapeutic
and targeted therapies, mechanisms of drug resistance, and
strategies to mitigate toxicity. The review aims to guide
clinicians and researchers in selecting appropriate regimens
and improving patient outcomes.
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INTRODUCTION

Cancer therapy involves the use of potent drugs that can
significantly affect both cancerous and healthy cells. The
pharmacokinetics of anticancer drugs—how the body absorbs,
distributes, metabolizes, and excretes them—plays a fundamental
role in determining drug efficacy and safety. Simultaneously,
toxicity remains a major concern in oncology, often limiting the
maximum tolerated dose and impacting quality of life.
Understanding these pharmacological principles is essential for
tailoring treatment to individual patient needs and improving
therapeutic outcomes.
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Pharmacokinetics of Anticancer Drugs

1. Absorption

Oral anticancer drugs, such as tyrosine kinase inhibitors (TKIs), are
subject to variability in absorption influenced by food, pH, and
intestinal transporters. Intravenous drugs bypass absorption but can
exhibit variable bioavailability due to protein binding and tissue
uptake.

2. Distribution

Distribution refers to how anticancer agents are dispersed
throughout the body. Lipophilic drugs penetrate tissues more
readily, including tumors. The volume of distribution (Vd) is key in
determining plasma concentration and tissue exposure.

3. Metabolism

Most anticancer drugs are metabolized in the liver by cytochrome
P450 enzymes. Variations in enzyme activity due to genetics,
comorbidities, or drug interactions can affect drug levels and
toxicity.

4. Excretion

Renal and hepatic excretion are the primary pathways for
elimination. Impairment in these organs can lead to drug
accumulation and increased toxicity risk, necessitating dose
adjustments.

Toxicity of Anticancer Drugs

1. Hematological Toxicity

Myelosuppression is a common side effect, leading to anemia,
neutropenia, and thrombocytopenia. Monitoring blood counts is
essential for dose regulation.

2. Gastrointestinal Toxicity

Drugs such as cisplatin and 5-FU can cause nausea, vomiting,
diarrhea, and mucositis. Prophylactic antiemetics and supportive
care are often required.
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3. Cardiotoxicity

Anthracyclines like doxorubicin are associated with dose-dependent
cardiomyopathy. Monitoring cardiac function is crucial during
treatment.

4. Neurotoxicity

Taxanes and platinum-based agents may cause peripheral
neuropathy, which can be dose-limiting and impact quality of life.
5. Hepatotoxicity and Nephrotoxicity

Liver and kidney toxicities require routine liver function tests

(LFTs) and renal function monitoring.

Drug Resistance and Personalized Pharmacokinetics

1. Mechanisms of Resistance

Tumor cells can develop resistance through various mechanisms
such as increased drug efflux, enhanced DNA repair, and mutation
of drug targets.

2. Pharmacogenomics

Genetic differences in drug-metabolizing enzymes, transporters, and
targets influence pharmacokinetics and toxicity. Personalized
medicine uses these differences to tailor treatments.
3. Therapeutic Drug Monitoring (TDM)

TDM allows clinicians to measure drug concentrations in plasma to

adjust doses and minimize toxicity while maximizing efficacy.

Strategies to Minimize Toxicity
1. Dose Modification

Dose adjustments based on toxicity grade or organ function are
common practices to prevent severe adverse effects.

2. Supportive Care

Anti-emetics, growth factors, and hydration are essential
components of managing toxicity in cancer therapy.
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3. Targeted Delivery Systems

Nanoparticles, liposomes, and antibody-drug conjugates (ADCs)
are being developed to enhance selective drug delivery to tumors,
reducing systemic toxicity.

Summary

A comprehensive understanding of the pharmacokinetics and
toxicity of anticancer drugs is crucial for effective cancer
management. Optimizing drug absorption, distribution, metabolism,
and excretion, while mitigating toxicity through personalized
approaches, is the key to improving patient outcomes. As oncology
continues to evolve, integrating pharmacokinetic principles into
clinical practice will be central to the development of safer, more
effective therapies.
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