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ABSTRACT 
Introduction: Chemotherapy drugs have a small margin between effective and 
harmful dosages, adverse drug reactions (ADRs) become a serious issue in cancer 
therapy. This study aimed to investigate the frequency, severity and causality of 
chemotherapy-induced ADRs in a tertiary care hospital setting.

Objectives: To assess prevalence pattern and causality outcome of ADRs to 
chemotherapeutic agents.

Methodology: A hospital-based observational cross-sectional study was 
conducted among 200 cancer patients under systemic anticancer medication 
(SACT) at Birat Medical College Teaching Hospital from May to October 2024. The 
causality of adverse drug reactions (ADRs) was assessed using Naranjo’s Causality 
Assessment Scale, while the severity of ADRs was evaluated using the Hartwig and 
Siegel Severity Assessment Scale. Data analysis was performed using SPSS version 
26, employing descriptive statistics. Chi-square or Fisher’s Exact Test was used to 
determine associations between independent variables and causality of ADRs. A 
p-value < 0.05 was considered statistically significant.

Results: Among the 200 participants, the mean age was 55.05 ± 14.11 years; 
breast cancer 44(22%) was the most prevalent malignancy. The most commonly 
reported adverse drug reactions (ADRs) were anorexia (28; 14%) and taste 
changes (22; 11%). Causality assessment revealed that most ADRs were classified 
as possible or likely, with a few being definite. Most reactions were of mild to 
moderate in severity. A statistically significant association was found between age 
category and in causality of ADRs (p=0.039).

Conclusions: Chemotherapy-related ADRs are quite frequent; often presenting 
as mild to moderate gastrointestinal symptoms. The significant association 
between age and ADRs underscores the need for closer monitoring of elderly 
patients, emphasizing the importance of strengthening and enhancing local 
pharmacovigilance systems in Nepal. 
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Introduction
Cancer remains one of the most lethal diseases affecting worldwide, with treatment 
modalities including surgery, radiotherapy, chemotherapy, immunotherapy, 
monoclonal antibody therapy, and others.¹ Among these, antineoplastic drugs 
play a critical role in cancer management due to their proven efficacy. However, 
their use is often limited by their high toxicity and narrow therapeutic window.²

Adverse drug reactions (ADRs) represent a major global concern, contributing 
substantially to morbidity and mortality and posing a significant challenge in cancer 
therapy.³ Anticancer agents, in particular, are well known for their high potential 
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to cause ADRs.⁴,⁵ Unfortunately, many of these reactions remain 
underreported, leading to an underestimation of their clinical 
impact. Hence, comprehensive evaluation of ADRs considering 
their causality, probability, and severity is essential to optimize 
patient safety and treatment outcomes.⁶

Several methods have been developed to assess the causality of 
ADRs, including those proposed by the Adverse Drug Reaction 
Advisory Committee (ADRAC), the World Health Organization–
Uppsala Monitoring Centre (WHO-UMC), the Jones algorithm, 
the Yale algorithm, and the Naranjo algorithm.⁷,⁸,⁹ Among these, 
the Naranjo algorithm is one of the most widely used tools 
due to its simplicity, reproducibility, and applicability across 
diverse clinical settings. Therefore, this study employs the 
Naranjo algorithm to systematically assess the causality of ADRs 
associated with anticancer drugs.

Although chemotherapy use in Nepal  is increasing, there is a 
lack of systematic research evaluating  the  incidence, causality, 
and severity of adverse drug reactions (ADRs) associated with 
anticancer  treatments. To fulfill this gap, the  frequency and 
patterns of ADRs  are  to  be documented to improve  Nepal’s 
pharmacovigilance system and create a more complete ADR 
reporting database

The objectives of this study are to examine the pattern of ADRs 
associated with chemotherapeutic agents and to assess the 
causality and severity among the cancer patients receiving 
different chemotherapy regimens in Nepal. 

Methodology
A hospital-based observational cross-sectional study was 
conducted in Birat Medical College Teaching Hospital at 
department of Pharmacology over a period of six months from 
(May–October 2024). Ethical approval for the study was obtained 
from the Institutional Review Committee (IRC) of BMCTH.

The study population were patients undergoing systemic 
anticancer treatment (SACT) during the study period. A 
consecutive sampling technique was used to enlist patients. 
Every patient was included only once in the study, follow-
up visits were not noted as discrete entries to avoid data 
duplication. All participant under SACT at the age between 18 
and 80 years old were included in the study. Elderly patients over 
80 years and children under 17, and the Patients with terminal 
end-stage cancer getting palliative or terminal treatment were 
excluded from the study. Participants were explained about 
the study objectives before data collection and obtained their 
voluntary written informed consent, along with consent from 
their attendants.		

Using Cochran's formula for cross-sectional studies, the sample 
size was calculated as:

n = Z2 PQ/d2.

Where:

• p: 46.1% (from Tamang R. et al.)10 is the prevalence of ADR 
causality.

• q = 1 – p

• Z = 1.96 (95% confidence interval)

• d = 0.05 (acceptable error margin)

n = (1.96)2 x 0.461 x (1-0.461) /(0.05)2 = 382

Since we have finite population, so we use sample size for finite 
population (n') 

= n / [1+{(n-1) / N}]

Where, N is the finite population =400, n' is the new adjusted 
sample size

 = 382 / [1+ {(382-1)/400}] = 382/1+0.9525= 382/1.9525 = 195.6 
=196

Hence, the ultimate number of patients was 196. To enhance 
the reliability of findings and to compensate for potential non-
response or incomplete data, the sample size was rounded up 
to 200 participants. Every eligible cancer patient who had ADRs 
while undergoing chemotherapy was regarded a study unit.

Data were collected using a structured and pretested 
questionnaire	  created on the basis of standard 
pharmacovigilance reporting templates recommended by the 
World Health Organization (WHO). The questionnaire includes 
demographic information, medical background, cancer diagnosis, 
drugs treatment, and detail information about ADRs.	

Prior to the main study, the questionnaire was pretested on a 
small sample of patients (n = 10) to ensure clarity, relevance, and 
consistency. Based on intern doctor and research team input, 
necessary modification was implemented in the questionnaire.

Data collecting was carried out through a combination of 
patients record review and face-to-face interviews with patients 
and, when necessary, their family members. Interviews were 
conducted during the same treatment visit wherever feasible 
to lower recollection bias. Chemotherapy prescriptions were 
reviewed from the day care ward and interviewed patients and 
their attendants in the local language about the occurrence 
of adverse drug reactions (ADRs) during and after each 
chemotherapy cycle.

All the data collection activities were performed by intern 
doctors and the researchers themselves who underwent 
training to ensure uniform understanding about ADR definitions, 
reporting criteria, and data recording procedures. Supervised 
data collection, regular cross-checking of results, and consensus 
conversations with each other helped to minimize inter-observer 
variation.

After the data collection was finished, the causality of ADRs 
associated with various anticancer medication was assessed 
using Naranjo’s Causality Assessment Scale.11 The Naranjo ADR 
Probability Scale consists of ten questions each answered as 
either Yes, No, or “Do not know.” Each response is assigned a 
point value (−1, 0, +1, or +2), and the total score classifies ADRs 
as probable, possible, definite and doubtful in relation to the 
suspected medications.” Similarly, the severity of ADRs was 
assessed with the Hartwig and Siegel Assessment Scale.12
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Results
Table 1: Sociodemographic and clinical characteristics of cancer 
patients (n=200)

Variables Frequency  Percent 
(%)

Gender Male 82 49.00

Female 118 51.00

Age groups Below 30 years 10 5.00

30-39 years 13 6.50

40-49 years 37 18.50

50-59 years 61 30.50

60-69 years 47 23.50

70-79 years 27 13.50

80 years and above 5 2.50

Mean age (days) 55.05±14.11

Comorbidities

None 67 33.30

Diabetes mellitus (DM) 32 15.90

Hypertension (HTN) 36 17.90

Thyroid disorder 12 6.00

Other 24 11.90

Both HTN & DM 24 11.90

Both HTN & thyroid 
disorder

5 2.50

Occupation

Unemployed 16 8.00

Business 35 17.40

Farmer 57 28.40

Housewife 39 19.40

Teacher 36 17.90

Service 10 5.00

Other 7 3.50

Types of 
Cancers

Lungs Ca 29 14.50

Breast Ca 44 22.00

Ovary Ca 15 7.50

Nasopharyngeal Ca 22 11.00

Pancreas Ca 16 8.00

Urinary Bladder Ca 6 3.00

Colon Ca 18 9.00

Rectum Ca 4 2.00

Stomach Ca 4 2.00

Cervical ca 13 6.50

Gallbladder Ca 4 2.00

ALL (Acute 
Lymphoblastic 
leukemia)

7 3.50

NHL (Non-Hodgkin’s 
lymphoma)

3 1.50

Marginal lymphoma 9 4.50

Others (prostate, liver, 
oropharyngeal)

6 3.00

The study included 200 patients undergoing chemotherapy. Of 
these, 82 (41%) were male and 118 (59%) were female. The 
mean age of participants was 55.05 ± 14.11 years, with the 
largest proportion (30.5%) aged 50–59 years, followed by 23.5% 
in their 60s and 18.5% in their 40s. Breast cancer was the most 
common malignancy, affecting 44 patients (22%), followed by 
lung cancer in 29 (14.5%), nasopharyngeal cancer in 22 (11%), 
and colon cancer in 18 (9%). Less common cancers included 
gallbladder cancer, acute lymphoblastic leukemia, and various 
lymphomas. Regarding comorbidities, 67 patients (33.3%) had 
no additional illnesses, while hypertension 36, (17.9%) and 
diabetes mellitus 32, (15.9%) were the most prevalent. In terms 
of occupation, the majority were farmers 57, (28.4%), followed 
by teachers 36, (17.9%), business professionals 35, (17.4%), and 
service workers 10, (5%) (Table 1).

Table 2: Chemotherapeutic agents’ distribution (single or in 
combination)

Chemotherapeutic agents Frequency Percentage (%)

Carboplatin + Paclitaxel 25 12.40

Gemcitabine + Carboplatin 34 16.90

Cyclophosphamide + Doxorubicin 16 8.00

Trastuzumab + Carboplatin 16 8.00

Docetaxel + 5Fluro 12 6.00

Cisplatin 6 3.00

Vincristine + bleomycin + 
decarbazine

8 4.00

Oxaliplatin 6 3.00

Oxaliplatin + Gemcitabine 10 5.00

Etoposide + Cisplatin 6 3.00

Carboplatin 6 3.00

Oxaliplatin + 5Fluro + Leucovorin 22 11.00

Oxaliplatin + 5-Fluro + Leucovorin + 
pegast

2 1.00

Oxaliplatin + Doxorubicin 2 1.00

Paclitaxel 6 3.00

Rituximab 4 2.00

Rituximab + Bendamustin 3 1.00

Cyclophosphamide + Doxorubicin + 
Vincristine

6 3.00

Azacytidine 3 1.00

Vincristine 3 1.00

Paclitaxel+ Gemcitabine 4 2.00

The most frequently used chemotherapy regimens were 
Gemcitabine + Carboplatin (34, 16.9%), Carboplatin + Paclitaxel 
(25, 12.4%), and Oxaliplatin + 5-Fluorouracil + Leucovorin (22, 
11%), together accounting for over 40% of all treatments. Overall, 
combination therapies dominated, indicating a preference for 
multi-agent regimens over single-agent therapy (Table 2).

Gastrointestinal and sensory disturbances were the most 
common adverse drug reactions (ADRs). Anorexia occurred 
in 28 patients (14%) and taste changes in 22 (11%), followed 
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by diarrhea in 17 (8.5%). Rare ADRs included headache and 
leukoplakia 2, (1% each), and thrombocytopenia and dizziness 
1, (0.5% each) (Table 3).

Table 3: Prevalence patterns of ADRs (n=200)

Adverse drugs reactions Frequency (n) Percentage (%)

Nausea and vomiting 12 6.00%

Anorexia 28 14.00%

Vomiting 7 3.50%

Taste changes 22 11.00%

Alopecia 6 3.00%

 Constipation 6 3.00%

Fatigue 6 3.00%

Stomach pain 10 5.00%

Nausea 5 2.50%

Anemia 5 2.50%

Thrombocytopenia 1 0.50%

Dizziness 1 0.50%

Fever 13 6.50%

Dyspnea 3 1.50%

Diarrhea 17 8.50%

Insomnia 3 1.50%

Neutropenia 13 6.50%

Infection 11 5.50%

Headache 2 1.00%

Leucopenia 6 3.00%

Leukoplakia 2 1.00%

Neuropathy 10 5.00%

Mucositis 11 5.50%

Causality assessment using Naranjo’s algorithm classified most 
ADRs as probable, followed by possible, with relatively few 
definite reactions. Anorexia and taste changes had the highest 
proportion of probable causality 18, (64.3% and 16, (72.7%), 
respectively. Definite ADRs were uncommon, noted mainly in 
taste changes 2, (9.1%), stomach discomfort 1, (10%), diarrhea 
2, (11.8%), and infection 1, (9.1%) (Table 4).

Table 4: The Causality assessment by Naranjo’s algorithm scale 
(n=200)

Adverse drugs 
reaction (ADRs)

Possible, 
n(%)

Probable, 
n(%)

Definite, 
n(%)

Total

Nausea and 
vomiting

5(41.67%) 7(58.33%) 0 12

Anorexia 8(28.57%) 18(64.29%) 2(7.14%) 28

Vomiting 1(14.29%) 6(85.71%) 0 7

Taste changes 4(18.18%) 16(72.73%) 2(9.09%) 22

Alopecia 3(50%) 3(50%) 0 6

 Constipation 1(16.67%) 5(83.33%) 0 6

Fatigue 4(66.67%) 2(33.33%) 0 6

stomach pain 5(50%) 4(40%) 1(10%) 10

Nausea 2(40%) 3(60%) 0 5

Anemia 3(60%) 2(40%) 0 5

Dizziness 1(100%) 0 0 1

fever 10(76.92%) 3(23.08%) 0 13

Dyspnea 1(33.33%) 2(66.67%) 0 3

Diarrhea 10(58.82%) 5(29.41%) 2(11.76%) 17

Insomnia 3(100%) 0 0 3

Neutropenia 1(7.69%) 12(92.31%) 0 13

Infection 0 10(90.91%) 1(9.09%) 11

Headache 1(50%) 1(50%) 0 2

leucopenia 0 6(100%) 0 6

 leukoplakia 0 2(100%) 0 2

Neuropathy 2(20%) 6(60%) 2(20%) 10

Mucositis 7(63.64%) 4(36.36%) 0 11

Thrombocytopenia 1(100%) 0 0 1

Severity assessment based on Hartwig’s scale indicated that 
most ADRs were mild to moderate. Mild ADRs predominated, 
particularly in taste changes 17(77.27%), vomiting 7(100%), 
anorexia 13(46.43%), and neutropenia 8(61.54%).  Severe ADRs 
were less frequent, including anorexia 2(7.14%), anemia 1(20%), 
diarrhea 2(11.76%), dyspnea 2(66.67%), infection 3(27.27%) and 
mucositis 3(27.27%). Overall, the findings show that most ADRs 
were manageable, though some required medical intervention 
or modification of therapy. 

Data were analyzed in SPSS version 26 using descriptive statistics, 
chi-square/Fisher’s exact test were used to assess associations 
between independent variables (age, sex, occupation, 
comorbidities) and ADRs causality. A significant association was 
found between age and ADR causality (p = 0.039), whereas 
gender, comorbidities, and occupation did not show significant 
correlations (p = 0.693) (Table 5). 
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Table 5: Association between socio-demographic and Causality of ADRs (n=200)

Variables Causality of ADRs p-value

Probable 
n(%)

Definite 
n(%)

Definite
n(%)

Gender Female 37(31.4%) 74(62.7) 7(5.9) 0.177

Male 36(43.9%) 43(52.4%) 3(3.7%)

Age groups Below 30 years 6(60%) 4(40%) 0 0.039

30-39 years 3(23.1%) 7(53.8) 3(23.1%)

40-49 years 10(27%) 23(62.2%) 4(10.8%)

50-59 years 23(37.7%) 38(62.3%) 0

60-69 years 19(40.4%) 26(55.3%) 2(4.3%)

70+ 12(37.5%) 19(59.4%) 1(3.1%)

Occupation Unemployed 16(45.7%) 17(48.6) 2(5.7%) 0.693

Business 20(35.1%) 33(57.9%) 4(7%)

Farmer 10(25.6%) 26(66.7%) 3(7.7%)

Housewife 4(40%) 6(60%) 0

Teacher 11(30.6%) 24(66.7%) 1(2.8%)

Service 8(50%) 8(50%) 0

Other 4(57.1%) 3(42.9%) 0

Comorbidities None 22(32.8%) 43(64.2%) 2(3%) 0.084

Diabetes 14(43.8%) 17(53.1%) 1(3.1%)

Hypertension 10(27.8%) 24(66.7%) 2(5.6%)

Thyroid disorder (TD) 3(25%) 6(50%) 3(25%)

Both HTN & TD 3(60%) 2(40%) 0

Both HTN & DM 8(33.3%) 14(58.3%) 2(8.3%)

Other 13(54.2) 11(45.8%) 0

Discussion
The present study explored the pattern of adverse drug 
reactions (ADRs) among cancer patients receiving various 
chemotherapeutic agents. In our  study population,  82 
men  (49%) and  118 women  (51%)  showed ADRs,  indicating a 
nearly equal distribution across genders. While the rate among 
women  was somewhat more, the difference was  slight  and 
statistically  insignificant.  This  suggest  that  in this 
environment,  both  men  and  women  were equally  vulnerable 
to the toxic effects of chemotherapy. The average age of study 
participants was 55.05 ± 14.11 years, this highlights that most of 
the patients were middle-aged and older adults’ groups. Patients 
in their 50s had a higher ADR frequency followed by those in their 
60s, reflecting the fact that cancer incidence itself tends to rise 
with advancing age. Several previous studies have indicated that 
female patients often experience more ADRs than males, which has 
been related to biological and physiological causes, differences 
in body composition, hormonal  state, and the 
pharmacokinetic  processing  of  medications.13,14  However, 
the almost equal distribution in our  study implies  that gender 
might  not be a  major predictor  of ADRs risk in this  people. 
ADRs in the 50–59 age group could be  related  to age-
related physiological changes, including  decreased  organ 
function,  modified  metabolism, and  reduced drugs clearance. 

These factors, combined with the higher prevalence of 
comorbidities in older adults, likely increase susceptibility to 
chemotherapy-induced toxicities. Such findings reinforce the 
need for cautious dosing and continuous monitoring to elderly 
cancer patients.¹⁵,¹⁶ 

Combination chemotherapy is the foundation of cancer 
treatment because it reduces the likelihood of drug resistance 
and enhances overall anti-cancer activity compared to single-
drug therapy.17,18 In our study, combination regimens accounted 
for over 40% of all treatment protocols, aligning with international 
guidelines that recommend multi-agent chemotherapy for 
common solid tumors such as breast, lung, and colorectal 
cancers. This reflects a  worldwide tendency  toward evidence-
based, multi-drug  treatments  shown  to increase  survival rates 
in diseases including  metastatic breast cancer and advanced 
pancreatic adenocarcinoma.19,20 Therefore,  a  major challenge 
is still striking a balance  between safety and  effectiveness, 
highlighting  the  need for close surveillance  and  prompt 
treatment of adverse drug events. 

This study shows a broad spectrum  of ADRs,  the most often 
reported were anorexia (14%), taste changes (11%), and diarrhea 
(8.5%).  The  frequency  of taste  changes  was  significantly less 
22(11%) than in some earlier studies, which indicated rates between 
45% and 84%. Variation  may  come  from  variations  in  patient 
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groups, chemotherapy regimens, or data collection techniques.21 
Our study  depended  on clinician-verified interviews; while 
other utilized  self-reported  surveys that captures  more 
subjective symptoms. Anorexia  became  a  notably 
significant  ADR  because of  its  influence  on weight 
loss, malnutrition, and  decreased  treatment 
tolerance, which  could compromise  both quality of life 
and  therapeutic  continuation.22  Diarrhea was  another often-
seen adverse response consistent with chemotherapy-induced 
mucosal damage impacting quickly dividing intestinal cells.23 The 
overall pattern of ADRs observed dominated by gastrointestinal 
and metabolic toxicities is comparable to findings from other 
studies, which also rank diarrhea, nausea, vomiting, and loss 
of appetite among the most prevalent reactions in oncology 
patients.22

The findings of causality in this study are consistent with other 
Nepalese studies among chemotherapy patients, where 47.1% 
of ADRs were probable and 46.1% were possible, as well as with 
Sharma et al. (2022), who reported 58.68% probable and 40.99% 
possible ADRs.10, 24 This pattern suggests that “possible” ADRs 
are relatively common, potentially due to limited polypharmacy 
and overlapping symptom profiles, whereas “definite” causality 
is rare.25

According to the Hartwig and Siegel severity scale, most ADRs in 
this study were mild to moderate. This pattern is consistent with 
previous studies conducted in Nepal and worldwide oncology 
research.26 Severe ADRs were rare which include mucositis, 
dyspnea, and infections while the majority of ADRs are tolerable, 
some need immediate clinical care and may require modification 
in chemotherapy regimens.10,24,26

Statistical analysis revealed a significant association between 
age and ADR causality (p = 0.039), suggesting that the likelihood 
of developing a drug-related adverse event increases with 
advancing age. This finding is in line with previous studies 
highlighting age as a critical risk factor due to physiological frailty 
and altered pharmacodynamics in older patients.²⁷ Conversely, no 
significant associations were observed with gender, occupation, 
or comorbidities. ADRs risk is multifactorial and not solely 
determined by demographic variables. These insights emphasize 
the need for age-sensitive treatment planning, personalized 
dosing, and active pharmacovigilance systems to minimize the 
impact of chemotherapy-induced toxicities in cancer care.25

Conclusion
This study found that adverse drug reactions (ADRs) were 
common among patients undergoing chemotherapy, with 
gastrointestinal and sensory disturbances particularly anorexia 
(14%) and taste changes (11%) being the most prevalent. Most 
ADRs were assessed as probable by Naranjo’s causality scale 
and were mild to moderate in severity. A significant association 
between age and ADRs causality (p = 0.039) indicated that older 
patients were more prone to treatment-related toxicities. The 
overall ADR pattern was comparable to international studies, 
highlighting gastrointestinal effects as the most frequent. These 
findings emphasize the need for age-sensitive chemotherapy 
protocols, continuous patient monitoring, and strengthened 

pharmacovigilance systems to ensure early detection and 
effective management of ADRs. 

Limitations of the Study
This single-center, cross-sectional study may limit the 
generalizability of findings and unable to show delayed or 
prolonged toxicity. ADRs identification was based on clinical 
judgment using validated scales, which introduces some degree 
of subjectivity. Additionally, pharmacogenomic testing, which 
could explain inter-individual variability in ADR risk, was not 
available. Future multicenter longitudinal studies incorporating 
larger sample sizes and genetic testing could provide more 
comprehensive predictors of ADR severity.
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