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ABSTRACT

Chemotherapy remains a cornerstone in the management of cancer; however, it is frequently associated with a wide range of adverse
drug reactions (ADRs) that significantly impact patient safety, treatment adherence, and overall quality of life. Pharmacovigilance,
defined as the science and activities related to the detection, assessment, understanding, and prevention of adverse effects, plays a
critical role in minimizing chemotherapy-related toxicity. This review aims to comprehensively evaluate the role of pharmacovigilance
in improving patient well-being during chemotherapy. A narrative literature review was conducted using databases such as PubMed,
Scopus, and Google Scholar. The findings suggest that effective pharmacovigilance systems enable early detection of ADRs, facilitate
individualized therapy, reduce morbidity and mortality, and enhance patient-centred care. Despite its importance, challenges such
as underreporting and lack of awareness hinder its optimal implementation. Strengthening pharmacovigilance systems is essential
for improving clinical outcomes and quality of life in cancer patients.
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INTRODUCTION

ancer continues to be a leading cause of morbidity

and mortality worldwide, posing a significant burden

on healthcare systems. Chemotherapy is widely used
in cancer management, either alone or in combination with
surgery and radiotherapy! However, the therapeutic
benefits of chemotherapy are often accompanied by
significant adverse drug reactions (ADRs), which arise due to
the non-selective cytotoxic effects of these agents on
rapidly dividing normal cells 2.

These ADRs range from mild symptoms such as nausea and
fatigue to severe complications including
myelosuppression, hepatotoxicity, nephrotoxicity, and
neurotoxicity. Such toxicities not only compromise patient
safety but also negatively affect treatment adherence and
overall well-being. In many cases, ADRs necessitate dose
modification or discontinuation of therapy, thereby
impacting treatment outcomes3.

Pharmacovigilance, as defined by the World Health
Organisation, plays a crucial role in addressing these
challenges by ensuring the safe and rational use of drugs. In
oncology, pharmacovigilance is particularly important due
to the narrow therapeutic index of chemotherapeutic
agents and the vulnerability of cancer patients .

This review explores the role of pharmacovigilance in
enhancing the well-being of patients receiving
chemotherapy, with a focus on its impact on patient safety,
treatment adherence, and quality of life.

METHODS

A narrative review methodology was adopted for this study.
Literature was searched using:

e PubMed
e Scopus
e  Google Scholar
Inclusion Criteria
e  Studies on chemotherapy-induced ADRs
e Research on pharmacovigilance in oncology

e Articles addressing patient well-being and quality
of life

Exclusion Criteria
e Non-English publications
e Non-peer-reviewed articles
Burden of Adverse Drug Reactions in Chemotherapy

Chemotherapy-induced adverse drug reactions (ADRs) are
highly prevalent, affecting approximately 30-90% of cancer
patients. This wide variability is influenced by factors such
as the type and stage of cancer, the specific chemotherapy
regimen used, individual patient characteristics (including
age, comorbidities, and genetic factors), and the availability
and effectiveness of supportive care measures °.
Chemotherapy is associated with several types of adverse
drug reactions that arise primarily due to its non-selective
cytotoxic effects on rapidly dividing cells.
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Haematological toxicities are among the most common and
dose-limiting, including neutropenia, anaemia, and
thrombocytopenia, which increase the risk of infections,
fatigue, and bleeding complications 6. Gastrointestinal
toxicities such as nausea, vomiting, diarrhoea, and mucositis
frequently occur and significantly affect patients’ nutritional
status and treatment tolerance. Hepatotoxicity, manifested
as elevated liver enzymes, and nephrotoxicity leading to
renal impairment are also frequently observed, particularly
with  specific agents like platinum compounds.
Neurotoxicity, especially peripheral neuropathy, and
cardiotoxicity, notably associated with anthracyclines,
represent serious organ-specific toxicities that may cause
long-term morbidity”.

Role of Pharmacovigilance in Oncology

Pharmacovigilance, defined as the science and activities
related to the detection, assessment, understanding, and
prevention of adverse effects or any other drug-related
problems, plays a central role in the safe and effective
management of chemotherapy &

Early Detection of Adverse Drug Reactions

Systematic pharmacovigilance enables early identification
of adverse drug reactions (ADRs), allowing timely clinical
intervention and preventing progression to severe toxicity.
For instance, early detection of chemotherapy-induced
neutropenia facilitates prompt administration of
granulocyte colony-stimulating factors, thereby reducing
the risk of life-threatening infections ° .

Individualization of Therapy

Pharmacovigilance data contribute to personalized
treatment approaches by identifying patient-specific risk
factors such as age, comorbidities, organ function, and
genetic variability. This supports optimization of
chemotherapy regimens and dose adjustments, improving
both safety and efficacy °

Improvement in Treatment Adherence: Effective
monitoring and management of ADRs reduce treatment-
related discomfort and anxiety, thereby enhancing patient
confidence and adherence to chemotherapy protocols

Reduction in Morbidity and Mortality: By enabling early
detection and prevention of severe ADRs,
pharmacovigilance significantly reduces hospitalisation
rates and treatment-related mortality among cancer
patients

Enhancement of Quality of Life: Appropriate management
of chemotherapy-induced side effects improves patients’
physical comfort and psychological well-being, leading to a
better overall quality of life during treatment

Promotion of Rational Drug Use: Pharmacovigilance
supports evidence-based prescribing practices by providing
real-world safety data, minimising unnecessary or harmful
drug use, and ensuring optimal therapeutic outcomes .

DISCUSSION

The present review underscores the critical importance of
pharmacovigilance  in  oncology, particularly  in
chemotherapy, where ADRs are highly prevalent and often
severe. The findings demonstrate that pharmacovigilance
significantly improves patient outcomes by enabling early
detection and management of adverse effects.

One of the key observations is the high incidence of ADRs
associated with chemotherapy. This aligns with existing
literature, which identifies hematological and
gastrointestinal  toxicities as the most common
complications. These toxicities often limit the therapeutic
potential of chemotherapy and necessitate dose
modifications, thereby compromising treatment efficacy'?.

Pharmacovigilance addresses these challenges by
facilitating early detection and timely intervention. For
instance, proactive monitoring of blood counts can prevent
severe neutropenia and its complications. Similarly, early
management of gastrointestinal symptoms improves
patient comfort and adherence®3.

Another important aspect is the role of pharmacovigilance
in personalized medicine. Cancer patients exhibit significant
variability in drug response due to genetic and
environmental factors. Pharmacovigilance data provide
valuable insights that enable clinicians to tailor treatment
strategies, thereby improving efficacy and safety'¥ 13,
Furthermore, pharmacovigilance has a direct impact on
treatment adherence. ADRs are a major cause of non-
adherence, and their effective management reduces
treatment discontinuation. This is particularly important in
long-term chemotherapy regimens 3.

The economic implications of pharmacovigilance are also
noteworthy. By reducing hospital admissions and
complications, pharmacovigilance can significantly lower
healthcare costs. This is especially relevant in resource-
limited settings'®. Despite its benefits, pharmacovigilance
faces challenges such as underreporting, lack of awareness,
and inadequate infrastructure. Addressing these issues
requires a multi-faceted approach involving education,
policy support, and technological integration'’.
Advancements in digital health technologies, including
artificial intelligence and big data analytics, offer promising
opportunities for enhancing pharmacovigilance. These tools
can facilitate real-time monitoring and improve data
analysis 1618,

Global initiatives by organisations such as the World Health
Organisation and  national programs like the
Pharmacovigilance Programme of India, along with
databases such as VigiBase, play a vital role in strengthening
pharmacovigilance systems. Pharmacovigilance plays a
crucial role in ensuring drug safety in India through the
structured activities of the Pharmacovigilance Programme
of India, which was launched by the Ministry of Health and
Family Welfare to monitor adverse drug reactions (ADRs)
across the country!®. Coordinated by the Indian
Pharmacopoeia Commission, this program collects,
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analyzes, and reports ADR data from healthcare
professionals and patients, contributing to safer use of
medicines. Pharmacovigilance in India facilitates early
detection of drug-related risks, supports regulatory
decision-making by the Central Drugs Standard Control
Organization, and helps in updating drug safety information,
issuing alerts, or restricting unsafe medications 202, It also
promotes rational drug use and improves patient safety by
reducing morbidity and mortality associated with adverse
drug reactions. Furthermore, the program aligns India with
global drug safety monitoring systems, particularly through
collaboration with the World Health Organization
Programme for International Drug Monitoring.

Overall, pharmacovigilance is essential for bridging the gap
between clinical trials and real-world practice, ensuring that
chemotherapy remains both effective and safe.

CONCLUSION

Pharmacovigilance plays a critical role in improving the
safety and effectiveness of chemotherapy by enabling early
detection, monitoring, and management of adverse drug
reactions associated with anticancer therapy. Effective
pharmacovigilance practices help reduce treatment-related
complications, enhance patient compliance, and improve
overall therapeutic outcomes. Continuous monitoring of
drug safety also supports evidence-based clinical decision-
making and the rational use of anticancer agents.

Strengthening  pharmacovigilance  systems  through
healthcare professional training, patient awareness,
technological advancements, and supportive regulatory
policies is essential for optimizing oncology care.
Furthermore, adopting a patient-centred approach to
pharmacovigilance can significantly enhance the quality of
life of cancer patients by minimising treatment-related
morbidity and ensuring safer chemotherapy practices.
Therefore, robust pharmacovigilance should remain an
integral part of comprehensive cancer management and
healthcare delivery.
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