Published online: 2020-12-21

ORIGINAL ARTICLE

Supportive Care and Others

Predictors of adverse drug reactions in geriatric patients: An exploratory
study among cancer patients
S. George Sneha, Kalpana Simhadri,Viswam K. Subeesh, S.Varghese Sneha
Abstract
Objectives: The objective of this study was to study the predictors of adverse drug reactions (ADRs) among geriatric patients in the Department of
Medical Oncology. Methods: A hospital‑based prospective observational study was carried out among 153 inpatients in the Department of Medical
Oncology for 6 months. Patients above 60 years of age with a confirmed history of malignancy were included in the study.The potential risk factors for ADR
were defined in relation to the patient and chemotherapeutic regimen and relationship between them was assessed by univariate and multivariate logistic
regression analysis. Results: Among 153 patients, 94 (64.43%) experienced ADRs. The mean ADR per patient was 0.88 ± 1.2. The common ADRs found
were alopecia (30.18%) and diarrhea (28.68%). Risk estimates revealed that there was a significant association between smokers (odds ratio [OR] = 10.326;
95% confidence interval [CI] 2.345–45.47, P = 0.001), alcoholics (OR = 10.897; 95% CI 2.479–47.902, P = 0.001), increasing age (OR = 2.22; 95% CI
1.698–2.909, P = 0.001), overweight (OR = 16.68; 95% CI 2.179–127.741, P = 0.001), and male participants (OR = 0.143; 95% CI 0.05–0.390 P = 0.001)
with the development of ADRs.The risk of carboplatin (OR = 13.359; 95% CI 3.056–58.406 P = 0.001) and 5‑fluorouracil (OR = 1.938 95% CI 1.266–2.935
P = 0.001) use and occurrence of ADRs were also found to be high. Conclusion: The study findings showed that smoking, alcohol consumption, age more
than 70 years, and overweight had a high risk for developing ADRs in geriatric patients who underwent chemotherapy.The independent risk factors identified
should be targeted for preventive measures to improve anticancer agent prescription and reduce the risk of ADRs.
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Introduction
Cancer is one of the heterogeneous diseases that is
characterized by uncontrolled cellular growth, local tissue
invasion, and distant metastases.[1] The increased life expectancy
is associated with increasing numbers of individuals, and
hence, different diseases become more prevalent with the
increase in age. Aging is a high‑risk factor for cancer, and
approximately 60% of all cancers and 70% of cancer mortality
occur in persons aged 65 years and over. [2] Adverse drug
reactions (ADRs) is most commonly observed in the elderly
patients. Accurate risk prediction tool has not yet been
sufficiently used in clinical practice.[3] The prevalence of ADRs
increases with age and twice as much in patients aged 65 and
above. Polypharmacy, gender, and genetic predisposition are
the factors that are used to determine the occurrence of ADRs
in this population.
An important aspect to consider in the elderly age group
is that they have different needs compared to their younger
counterparts. Pharmacotherapy of the elderly is complex
because of age‑related physiologic changes, the presence of
multiple comorbidities, and the use of multiple medications.
The increased susceptibility of ADRs is due to changes in
drug pharmacokinetic and pharmacodynamic parameters. [4,5]
These patients may be less able to tolerate certain cancer
treatments, and thus, this leads to extremely challenging
prescribing scenarios as they have variable pharmacokinetic and
pharmacodynamic profiles along with other comorbidities and
the presence of current polypharmacy even before the inclusion
of any additional cancer therapy.[6]
The treatment for cancer includes surgery, radiotherapy,
and/or systemic medications (chemotherapy, endocrine therapy,
and/or biologic therapy with targeted agents). Several classes
of chemotherapeutic agents are used in cancer treatment,
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for example, alkylating agents, antimetabolites, monoclonal
antibodies, platinum‑containing compounds, and hormonal
drugs. The choice of treatment modalities regarding
radiotherapy, chemotherapy, or even surgery becomes a
difficult decision for the doctor, patients, and their relatives.
More often elderly patients are treated with conservative or
less aggressive treatment. Many of the prospective clinical trials
conducted have excluded this group of patients from the trials,
and thus no worthwhile clinical studies were accommodating
for this age group especially in an Indian setup. Therefore,
there seems to be an imminent need to integrate and optimize
treatment planning for elderly cancer patients to achieve an
improved tumor control, quality of life, and survival with better
healthcare.[7]
Chemotherapy has been a mainstay of treatment for cancer
patients, and older adults are more vulnerable to chemotherapy
toxicity or ADRs.[8] Aging is a diverse process which shows
characteristic changes in physiology and organ function and can
have an impact on the pharmacology of anticancer therapy. This
burden of cancer in the elderly has paved the way for modern
approach toward the management of these patients. The study
focuses on understanding the prescribing pattern in the field
of oncogeriatrics and assess for any predictability to ADRs to
improve the care given to this population.[9,10] The increasing
number of elderly inpatients demands a detailed investigation
of the factors that contribute to their mortality.[11]

Methods
A hospital‑based prospective observational study was carried
out among 153 cancer patients above the age of 60 years in
the Department of Medical Oncology for 6 months. The study
excluded patients with psychiatric illness and who did not give
consent to participate in the study. The protocol was approved
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by the M. S. Ramaiah Medical College and Hospitals, Ethics
Committee and the study abided completely to the guidelines
provided by them.

Table 1: The morbidity pattern (n=153) of cancer
among the population
Morbidity pattern of cancer
n (%)
41 (27)
26 (17)
21 (14)
13 (8)
10 (7)
10 (7)
7 (5)
25 (16)

A study conducted by Anindya Sarkar and UP Shahi had
observed that the prevalence of ADRs in geriatric patients was
found to be 57%. Expecting similar results in the present study
with 95% confidence interval (CI) and 10% relative precision,
the sample size was worked out to be 85 participants, and
it was decided to include around 150 participants. [7] Data
were collected from medication charts, case sheets, patients’
previous medical records, prescriptions, laboratory report, and
by conducting a medication history interview.

Disease
Breast
Esophagus
Cervix
Stomach
Rectum
Lung
Ovary
Others

The individual cases were analyzed for the prescribing pattern
of antineoplastic agents, the independent variables were
assessed, and the statistically significant risk factors were
considered to be the predictors of ADRs.

Table 2: The pattern of drugs prescribed (n=666)
among the population

All the information, which were collected from patients’ case
notes, were entered in IBM SPSS (Statistical Package for
Social Sciences) statistics for windows, version XX.0 version
(International Business Machines Corporation (IBM) Corp.,
Armonk, N.Y.,USA) for easy accessibility, storage, retrieval,
and analysis of the collected data. The relationship between
risk factors and ADRs was assessed using univariate and
multivariate logistic regression analyses. The risk factors
considered for the analysis were increasing age, alcoholics,
smokers, obesity, and gender. P ≤ 0.05 was considered as
statistically significant. The risk factors, which were statistically
significant, were considered as predictors in the study.

Results
A total of 153 patients were analyzed of which, 42 (27.45%)
were male, and 111 (72.55%) were female. According to
the findings, the majority of the patients belonged to the
60–69 years age group. The median age of the study population
was found to be 63 years. The gender variation in each category
showed female preponderance in the 60–69 years age group.
The morbidity pattern [Table 1] of cancer diseases in the study
showed that breast cancer is the most common (41, 26.8%)
followed by esophageal (26, 16.99%), cervical (21, 13.73%),
stomach (13, 8.5%), and rectal cancers (10, 6.54%). The
pattern of drugs prescribed [Table 2] in the study revealed
that antineoplastics (292, 44%) were the highest followed by
antiemetics (108, 16%), anti‑inflammatory agents (94, 14%),
H2 receptor blockers (70, 11%), antidiabetics (20, 3%), and
antihypertensives (20, 3%). The drug utilization pattern [Table 3]
in the present study showed that platinum‑containing
compounds (62, 21.23%) was the most commonly prescribed
antineoplastic agents followed by antimetabolites (39, 13.36%),
taxanes (31, 10.62%), and alkylating agents (24, 8.22%). The
prescribing pattern of antineoplastics [Table 4] was found to
be important as they accounted for the majority of ADRs.
5‑Fluoro Uracil (5 FU) (41, 21%) was the most commonly
prescribed antineoplastic agent followed by carboplatin
(32, 16%), cyclophosphamide (30, 15%), cisplatin (27, 14%),
and adriamycin (23, 12%). In majority of the prescriptions, the
frequency of antineoplastic agents [Table 5] was found to be
three (44.4%) followed by two (30.7%) and four (17.6%) drugs
per prescription.
The percentage of drugs prescribed by generic name was found
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Others: Bladder, colon, nasopharynx, oropharynx, pancreas, tonsils

Pattern of drugs prescribed
Drugs
Antineoplastics
Antiemetics
Anti‑inflammatory
H2‑receptor blockers
Antihistamines
Antidiabetic
Antihypertensives
Antacid
Analgesics
Antiplatelet
Dyslipidemic
Others

n (%)
292 (44)
108 (16)
94 (14)
70 (11)
29 (4)
20 (3)
20 (3)
9 (1)
5 (1)
5 (1)
5 (1)
9 (1)

Others: Electrolyte replenisher, thyroid hormone supplement, vitamin supplement

Table 3: The categories of antineoplastic agents (n=292)
prescribed among the population
Categories of antineoplastic agents prescribed
Category
Glucocorticoids
Platinum‑containing compounds
Antimetabolites
Taxanes
Alkylating agents
Antibiotics
Monoclonal antibodies
Epipodophyllotoxins
Others

n (%)
92 (32)
62 (21)
39 (13)
31 (11)
24 (8)
23 (8)
9 (3)
5 (2)
7 (2)

Others: Proteasome inhibitors, camptothecin analogs, vinca alkaloids

Table 4: The prescribing pattern of antineoplastic
agents (n=199) among the given population
Prescribing pattern of antineoplastics
Drug
5 fluorouracil
Carboplatin
Cyclophosphamide
Cisplatin
Adriamycin
Oxaliplatin
Paclitaxel
Others

n (%)
41 (21)
32 (16)
30 (15)
27 (14)
23 (12)
10 (5)
10 (5)
26 (13)

Others: Bendamustine, bleomycin, bortezomib, epirubicin, etoposide, tamoxifen,
vincristine

to be 87.38%. The study findings revealed that 64.43% of
participants experienced ADRs with antineoplastic agents. The
mean ADR per patient was 0.88 ± 1.2. The common ADRs were
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found to be alopecia (41, 30%), diarrhea (39, 29%), vomiting
(20, 15%), neutropenia (10, 7%), myelosuppression (5, 3%), and
anemia (4, 2%). The most common systems affected by ADRs
were found to be gastrointestinal system (45%) followed by the
dermatologic system (30%) and hematologic system (18%). The
severity of the reported reactions was assessed using modified
Hartwig Siegel, and accordingly, 47.8% of the ADRs were
graded as moderate and 52.2% as mild. Since most of the
reactions were graded as mild‑to‑moderate severity, it did not
warrant any stoppage or change of drug. Risk estimates [Table 6]
revealed that there was a significant association between
smokers (odds ratio [OR] = 10.326; 95% CI 2.345–45.47,
P = 0.001), alcoholics (OR = 10.897; 95% CI 2.479–47.902,
P = 0.001), increasing age (OR = 2.22; 95% CI 1.698–2.909,
P = 0.001), overweight (OR = 16.68; 95% CI 2.179–127.741,
P = 0.001), and male participants (OR = 0.143; 95% CI
0.05–0.390 P = 0.001) and development of ADRs. However,
comorbidities failed to show a statistically significant difference
in risk of developing ADR. The risk of carboplatin and 5 FU use
with the occurrence of ADRs were also found to be high.

Discussion
This study was conducted to evaluate the predictors of ADRs
and to analyze the prescribing pattern of anticancer drugs for
geriatric patients in the Department of Medical Oncology.
The geriatric population is more prone to the adverse effects
of medication than their younger counterparts. Identification
and reporting of predictors of ADRs in the elderly are crucial
to develop preventive strategies and improve care to the
patients. Medical practitioners are oblivious to the factors that
lead to adverse events. However, to overcome this, several
predictors of ADRs have been identified.[12] In the current study,
153 patients were analyzed, of which, females were found to be
higher than the males which are in concordance with the study
conducted by Sharma et al.,[13] on the pattern of ADRs due to
cancer chemotherapy (2015). The predominance of females can
be correlated with the morbidity pattern which showed that
breast cancer was more prevalent in our study population.
Table 5: The number of antineoplastic agents (n=153)
per prescription among the population
Number of antineoplastic drugs per prescription
Number of drugs prescribed
Number of prescriptions (%)
One
10 (7)
Two
47 (31)
Three
68 (44)
Four
27 (18)
Five
1 (1)

Table 6: The risk estimates between predictors and
adverse drug reactions
Predictors
Smokers
Alcoholics
Increasing age
Overweight
Male participants
Carboplatin
5FU
OR=Odds ratio
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Risk estimates
OR
Upper limit ‑ lower limit
10.326
2.345‑45.47
10.896
2.479‑47.902
2.22
1.698‑2.909
16.68
2.179‑127.741
0.143
0.05‑0.390
13.359
3.056‑58.406
1.938
1.266‑2.935

P
0.001
0.001
0.001
0.001
0.001
0.001
0.001

Majority of the patients in the study belonged to 60–69 years
age group which can be correlated with the reason of high
morbidity in this particular age group because life expectancy
decreases with cancer. [14] The morbidity pattern of cancer
diseases in the study showed that breast cancer is the
most common (26.8%) followed by esophageal (16.99%),
cervical (13.73%), stomach (8.5%), and rectal cancers (6.54%).
These findings were in accordance with the prospective
observational study of chemotherapy‑induced ADRs in oncology
patients conducted by Chopra et al.,[15] in the year 2016. The
gender variation in the present study (more number of females)
justifies the increasing prevalence of breast cancer.
The drug utilization pattern of chemotherapy in the present
study showed that platinum‑containing compounds (21.23%)
was the most commonly prescribed antineoplastic agents
followed by antimetabolites (13.36%), taxanes (10.62%),
and alkylating agents (8.22%). In the present study, more
than half of the patients received an adjunctive therapy with
dexamethasone which was similar to many other studies. The
role of dexamethasone in the treatment of cancer is mainly due
to the reduction in inflammation, immune response, relief of
sickness during chemotherapy, and to improve appetite. All of
these findings are in concordance with the study conducted by
Saini et al.,[16] on the pattern of antineoplastic agents used in
the oncology department.
The prescribing pattern of antineoplastics was found to be
important as they accounted for the majority of ADRs. 5
FU (21%) was the most commonly prescribed antineoplastic
agent followed by carboplatin (16%), cyclophosphamide (15%),
cisplatin (14%), and adriamycin (12%). In majority of the
prescriptions, the frequency of antineoplastic agents was found
to be three (44.4%) followed by two (30.7%) and four (17.6%)
drugs per prescription. These findings suggest an increased
incidence of polypharmacy in this age group which is also
supported by the study conducted by Sharma et al. [13] The
percentage of drugs prescribed by generic name was found to
be 87.38%. In this study, 101 patients’ prescriptions consisted
of polytherapy in comparison to monotherapy. However, these
findings were contrary to the study conducted by Saini et al.[16]
The majority of ADRs in the current study was preventable,
highlighting the need for close monitoring and review of
patients with body mass index, and multiple comorbidities.
Risk estimates revealed that there was a significant association
between hazardous social habits, increasing age, overweight,
and male gender and they are more prone to developing
ADRs. Most of these predictors of ADRs, such as social habits,
polypharmacy, and gender, are consistent with other study
findings.[3,14] The predictors such as alcoholics, smokers, and
increasing age have a direct correlation with metabolism in
the liver, and hence can affect the fate of drugs leading to the
development of ADRs.
Limitations

The present study was carried out for a short period,
and the patients included in the study were minimal.
Hence, the probability of missing out the rare ADRs was
more. The duration, severity, and nature of illness which could
have possibly influenced the treatment decision were largely
ignored. The ADRs which had the outcome of recovering were
lost to follow‑up because of discharge.
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Future directions

The future studies could be conducted for a longer period so
that more population can be included in the study. This study
may act as a step for strengthening the pharmacovigilance
activities. Further studies on the pharmacoeconomic burden
on the population can be done. The patient’s quality of life
and quality‑adjusted life years among the population with and
without ADRs can be carried out.

Conclusion
Detection and prediction of ADRs in the elderly are
based on monitoring and the regular review of prescribed
medication. The study suggests the need for the active role
of the pharmacist in studying the prescribing pattern and
understanding the predictors to improve the treatment outcomes.
By identifying the predictors, we can improve the prescribing
pattern to decrease the pharmacoeconomic burden on the
patients and also enhance the quality of life of the patients.
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described by the patient and it progressed gradually without
causing any discomfort to attain the present size [Figure 1]. In
contrast‑enhanced computed tomography, we could see further
swellings in the thyroid and in the nasopharynx [Figure 2].
Positron‑emission tomography (PET) scan was advised, which
showed multiple uptakes in the neck [Figure 3]. Fine‑needle
aspiration cytology from the submandibular swelling and thyroid
swelling was done which showed mixed salivary gland tumor
and papillary carcinoma, respectively. Nasal endoscopy showed
a mucosa‑covered bulge present in the left lateral wall of the
nasopharynx, and the lesion was biopsied. Biopsy showed mixed
salivary gland tumor similar to the submandibular swelling. She
was diagnosed as MPA of the submandibular salivary gland with
papillary carcinoma of the thyroid [Figure 4].
All the lesions were accessible, and the patient was treated
surgically. Total thyroidectomy was performed for papillary
carcinoma thyroid. Submandibular gland excision was done
with nodal clearance. The metastatic lesion in the nasopharynx
and in the infratemporal fossa was excised by the maxillary
swing approach. Histopathology findings correlated with
preoperative diagnosis. Radioactive iodine isotope scan was
performed after 1 month which showed no uptake. She was
disease free at 1‑year follow‑up.
A 63‑year‑old male presented to the outpatient department with
swelling inside the left side of the oral cavity for 1 year which was
gradually increasing in size [Figure 1]. The patient also had swelling
on the left side of the neck for the past 8 months. Wide local
excision of the palatal mass was done 10 years before for benign PA.
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Figure 1: Clinical photograph of
both the cases

Figure 2: Computed tomography
images showing mass in the
nasopharynx and submandibular
region

Figure 3: Positron‑emission
tomography‑computed tomography
showing uptake in the left
nasopharynx, left infratemporal
fossa, and right thyroid lobe

Figure 4: Histopathology of
pleomorphic adenoma and papillary
carcinoma of thyroid

Figure 5: Magnetic resonance
T 1 ‑ w e i g h t e d i m a g i n g w i t h  
Gadolinium Contrast Media (GADO)
contrast coronal view showing
heterogeneous soft tissue in the left
soft palate and submandibular region
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