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Abstract: The main objective of the study is to describe the occurrence rates and causality evidence of cancer
medication—associated adverse drug reactions (ADRs) and to evaluate Medication Utilization in managing the
occurred ADRs.The patient’s data was collected using patient data collection forms in inpatient Radiotherapy
department. The ADR assessment is done by using WHO causality assessment scale and Naranjo's causality
assessment scale. In a total of 536 patients,78% (n=418) experienced adverse drug reactions. Patients with
single adverse drug reaction are 43% (n=178) of 418, whereas 23% (n=96) experienced two adverse drug
reactions and 9% (n=38)were found to be experiencing more than 2 adverse drug reactions. Alopecia 95%
(n=397), Nausea and vomiting 82% (n=343), myelosuppression42.1% (n=176), Skin pigmentation15.3%
(n=64), itching11.4% (n=48), Diarrheall% (n=46), mucositis10.2% (n=43), Constipation6.22% (n=26),
cardiotoxicity2% (n=8) are most commonly observed ADRs.Approximately 78% of patients taking
chemotherapy experienced adverse drug reactions that are mostly managed by utilizing proper medications,
which further elucidate the opportunity for clinical pharmacists to monitor and manage adverse drug reactions
cautiously, thereby minimizing the after effects of chemotherapy and improving the patient’s outcomes.
Keywords: Adverse drug reactions (ADRs), Medication Utilization, WHO causality assessment, Naranjo’s
causality assessment scale.

I.  Introduction

An adverse drug reaction (ADR) is defined by World Health Organization (WHO) as “Any response to
a drug which is noxious, unintended and occurs at doses used in man for prophylaxis, diagnosis ortherapy!l.
Effective treatment of cancer remains one of the biggest challenges to modern medicine. Due to conventional
therapies such as chemotherapy and radiation often falling short of their goals, and to patient dissatisfaction
concerning adverse effects associated with these treatments, complementary and alternative medicines (CAM)
are becoming increasingly popular. Sometimes the ADRs are so serious and severe that, cost needed to treat
morbidity and mortality due to it, is more than the cost needed to treat the actual condition of interest. The acute
effects of frequent administration of anti-neoplastic drugs includes nausea-vomiting, via a central mechanism
and sometimes extremely severe®. Cancer chemotherapeutic drugs very often show ADRs. Nausea, vomiting,
myelosuppression, mucositis etc. are very common ADRs due to cancer chemotherapy. Many of the adverse
effects of anti-neoplastic are an extension of their therapeutic action, which is not selective for malignant cells
but affects all rapidly dividing cells; anti-neoplastic therapy is made possible only by increased sensitivity or
less effective recovery of malignant cells compared with normal cellst?.

So, the objective of the present study was to evaluate the pattern of ADRS occurring in cancer patients
treated with chemotherapy in a tertiary care hospital of India.In this study, the developed data was used (1) to
study drug exposure in medical inpatients, (2) to determine the frequency of medication-related events, (3) to
estimate the contribution of ADRs to hospital admissions, (4) to characterize types of ADRs observed.

Il.  Materials And Methods

The study was conducted in a radiotherapy department of a tertiary care teaching hospital, India. The
data was collected from the radiotherapy department. ADRs reported by patients were assessed using WHO
causality assessment scale and Naranjo’s causality assessment scale.Patients with any type of cancer and taking
chemotherapy were included in the study. Patients with cancer and undergoing radiationwere excluded in the
study. Data is entered into data collection forms. Drug name, duration of therapy and route of administration
were recorded for all medications. Medication data during stay also include dosages, dates and times of drug
administration.
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I11.  Results
A total of 536 participants were included in the study and the study has been conducted for the duration
of 6 months. Among the total, 78% (n=418) experienced adverse drug reactions. Patients with single adverse
drug reaction are 43% (n=178) of 418, whereas 23% (n=96) experienced two adverse drug reactions and 9%
(n=38) were found to be experiencing more than two adverse drug reactions. The noted adverse drug reactions
and their incidence are given in Fig.1.
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Fig.1 Incidence of adverse drug reactions

Alopecia is observed to be the most common adverse drug reaction which is observed in 95% of people
who experiences ADRs followed by nausea and vomiting in 82% of people. Myelosuppression, skin
pigmentation and itching are also observed considerably. Cardio toxicity is observed to be rare but serious.
Observed ADR is given in Fig.2.
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Fig.2 Adverse drug reactions observed

From the causality assessment scale it was proved that ADRS like alopecia is certain in 99.4% of
patients; nausea and vomiting is certain in 97.03% of patients and probable in 2% of patients; myelosuppression
is certain in 98% of patients and probable in 1.2% of patients; cardiotoxicity is certain in 87.5% of patients and
probable in 12.5%, which shows that these ADRs are truly because of chemotherapy but the ADRs like itching,
diarrhea and constipation may be because of adjuvant drugs or other reasons. The further details on remaining
ADRs are furnished in Fig.3
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Fig.3 Causality assessment of ADRs

The most serious adverse drug reactions that lead to hospitalization are 6.2% that is 26 cases. Among
these 10 (38.4%) are due to severe dehydration because of nausea and vomiting, 8 (30.7%) with Diarrhea,
4(15.5%) with severe mucositis, 2 (7.7%) with Neutropenia and 2 (7.7%) are with cardiotoxicity. The recovery
rate is 62% i.e. 10 patients died of those adverse drug reactions. Detailed representation is shown in Fig.4.
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Fig.4 Hospitalized due to adverse drug reactions

The mortality rate is about 38% among the 26 patients and 62% of the patients recovered well after the
treatment and this is depicted in Fig.5
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Fig.5 ADR treatment outcome

The drugs and their proportions for management of chemotherapy induced adverse drug reactions
include Filgrastim(100%) for myelosppression, metachlopromide (87.0%) and Ondansetron (70%) for nausea
and vomiting, different antibiotics like Piperacillin+Tazobactum (77.8%) and Ceftriaxone for neutropenia
induced fever (73.3%), and Dulcolax (66.6%) for constipation. Further details are furnished in Fig.6.
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Fig.6: Drug utilization for the management of adverse drug reactions

IV.  Discussion

Occurrence of more than one adverse drug reactions is very common in patients who receive
chemotherapy. Among the total 78% (n=418) of the subjects experienced adverse drug reactions.Alopecia is
observed to be the most common adverse drug reaction which is observed in 95% of people who experiences
ADRs. Nausea and vomiting is also one of the most common ADR and observed in 82% of people. Surprisingly
myelosuppression is only observed in 42% of people which is much lesser as compared to standard literature
and the other commonly observed ADRs include skin pigmentation, mucositis, cardiotoxicity observed in
15.3%%, 10.2% and 2% respectively. Causality assessment was done for all the reported ADRs, no literature
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was found on chemotherapeutic drugs for causality assessment. On doing this, it was found that most of ADRs
like alopecia, nausea and vomiting, myelosupression, cardiotoxicity, were found to mostly probable and then
certain.

Susan Gaye Poole, conducted a study on incidence of adverse drug reactions (ADRs) in oncology
patients hospitalized, and found that Twenty-eight admissions (9.6%) were related to drug therapy. One hundred
and thirty-four ADRs occurred in 86 inpatient episodes of care (31.6% of admissions). One hundred and four
ADRs (60.8%) were associated with active therapy for malignancy or infection. Supportive therapy, including
analgesics and antiemetics, were implicated in 67 (39.2%) adverse events®.. In our study among all the observed
adverse drug reactions, 6.2% (26) hospitalizations were due to serious ADRswhere 10(38.4%) are with severe
dehydration because of nausea and vomiting, 8(30.7%) are with Diarrhea, 4 (15.5%) are with severe mucositis,
2(7.7%) with Neutropenia and 2(7.7%) with cardiotoxicity. The recovery rate is 62% and mortality rate is 38%
(10) with serious adverse drug reactions.

The drug utilization for the management of the observed ADRs was observed and adjuvant drugs
include filgrastim; antiemetics like metochlopromide, ondansetron; antibiotics like fluconazole,
piperacillin+tazobactum, ceftriaxone, amoxicillin+clavulanic acid etc; dulcolax; antihistamines, anti-diarrhoeals.

V.  Conclusion
Approximately 78% of patients taking chemotherapy experienced adverse drug reactions that are
mostly managed by utilizing proper medications, which further elucidate the opportunity for clinical
pharmacists to monitor and manage adverse drug reactions cautiously, thereby minimizing the after effects of
chemotherapy and improving the patient’s outcomes.
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