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Abstract

Introduction: Adverse drug reactions (ADRs) are a significant concern in the elderly due to age-related
physiological changes and the high prevalence of polypharmacy. Early detection and evaluation of ADRs are
essential for improving drug safety in this vulnerable group.

Material and Methods: A hospital-based, cross-sectional study was conducted over six months among patients
aged 60 years and above who experienced ADRs. Data were collected using a structured form and analyzed for
drug class, severity, causality, and preventability. Causality was evaluated using the WHO-UMC scale, severity
by the Modified Hartwig and Siegel scale, and preventability using the Schumock and Thornton criteria. Drug
classification followed the ATC system. All ADRs were reviewed for type (A or B), affected organ systems, and
management. Statistical analysis was performed using SPSS version 25.0, with significance set at p < 0.05.
Results: In this study involving 56 elderly patients over six months, adverse drug reactions (ADRs) were
slightly more prevalent in males (57.1%) than females (42.9%), with the 60—69 years age group accounting for
the majority of cases (64.3%). Oral medications were the most common route associated with ADRs (55.4%),
followed by parenteral (32.1%) and topical agents (12.5%). The most frequently implicated drug classes were
antimicrobials (25%), cardiovascular agents (21.4%), and NSAIDs (17.9%), with ciprofloxacin (8.9%), enalapril
(14.3%), and diclofenac (12.5%) being the leading individual drugs. Organ systems most affected included the
skin and mucosa (32.1%), gastrointestinal tract (26.8%), and central nervous system (14.3%). Regarding
severity, 35.7% of ADRs were mild, 50.0% moderate, and 14.3% severe; the majority (89.3%) were classified
as Type A (predictable). Causality assessment revealed 75.0% of ADRs as probable and 25.0% as possible, with
none categorized as certain. Most ADRs (85.7%) were deemed preventable, and 26.8% were linked to
potentially inappropriate medications per Beers criteria, predominantly involving NSAIDs and sedatives.
Conclusion: The study highlights the need for vigilant prescribing and active pharmacovigilance to reduce
preventable ADRs in the elderly. Rational drug use and routine screening can significantly improve patient
safety in geriatric care.
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Introduction

Adverse drug reactions (ADRs) represent a drug interactions but also complicates the

significant clinical burden, particularly among the
elderly, due to age-related pharmacokinetic and
pharmacodynamic changes. [1] Polypharmacy,
multimorbidity, and altered drug metabolism
increase susceptibility to drug-related
complications in this age group. [2] The
identification and evaluation of ADRs in geriatric
populations are thus vital for improving drug safety
and patient outcomes. [3]

Polypharmacy is a common reality in elderly care
due to the coexistence of multiple chronic
conditions. [4] The concurrent use of multiple
medications not only heightens the risk of drug—
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identification of causative agents in ADRs. [5] This
situation is further exacerbated by the frequent use
of potentially inappropriate medications, often
prescribed despite established clinical guidelines
such as the Beers criteria. [6] The cumulative effect
of these factors can lead to increased hospital
admissions, prolonged stays, and compromised
quality of life in older adults. [7]

Timely identification, evaluation, and reporting of
ADRs in the elderly are essential components of
safe pharmacological practice. [8] Underreporting
remains a significant barrier, often driven by
insufficient awareness, lack of structured
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monitoring  systems, and clinical inertia.
Establishing robust pharmacovigilance protocols,
educating healthcare providers, and integrating
ADR screening into routine care can significantly
enhance patient safety. [9] In Western Gujarat, the
geriatric population is steadily rising due to
improved healthcare and life expectancy. However,
limited region-specific data exist regarding the
prevalence, causative drug classes, and severity of
ADRs in this demographic.

Material and Methods

This was a hospital-based, observational, cross-
sectional study conducted at a tertiary care hospital
located in Western Gujarat. The study was carried
out in the departments of General Medicine and
Geriatrics over a duration of six months. The
hospital caters to a large geriatric population from
both urban and rural areas of the region, making it
a suitable site for assessing drug-related adverse
events in elderly patients. The study population
included patients aged 60 years and above who
were admitted to the hospital during the study
period and experienced one or more adverse drug
reactions. Patients were enrolled based on clinical
suspicion or confirmed diagnosis of ADRs either
during their hospital stay or at the time of
admission. Informed consent was obtained from all
participants or their legal guardians prior to data
collection. Patients unwilling to participate, those
with incomplete records, or those discharged
against medical advice were excluded from the
study.

A structured case record form was designed to
collect relevant demographic, clinical, and
pharmacological data. Information recorded
included patient age, gender, diagnosis, co-
morbidities, number and type of medications
prescribed, onset and nature of ADR, suspected
drugs, and clinical outcome. Causality assessment
was performed using the WHO-UMC (World
Health Organization — Uppsala Monitoring Centre)
criteria [10], and severity was assessed using the
Modified Hartwig and Siegel scale. [11]
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Preventability of ADRs was evaluated using the
Schumock and Thornton scale. [12] All suspected
ADRs were classified into type A (augmented) or
type B (bizarre) reactions. The involved drugs were
grouped based on the Anatomical Therapeutic
Chemical (ATC) classification. The collected data
were reviewed by a multidisciplinary team
comprising physicians, pharmacologists, and
nursing staff to ensure accuracy and reliability.
Each ADR was evaluated for latency period, organ
system involved, and the need for therapeutic
intervention or discontinuation of the offending
drug. The data were entered into Microsoft Excel
and analyzed using SPSS version 25.0. Descriptive
statistics were applied to summarize baseline
characteristics, frequencies, and percentages. Chi-
square tests were used to find associations between
demographic variables and ADR incidence, and p-
values less than 0.05 were considered statistically
significant.

Results

Our study analyzed the demographic profile and
routes of drug administration associated with
adverse drug reactions (ADRs) in the elderly
population (n = 56) over a six-month period. ADRs
were observed to be slightly more frequent in males
(57.1%) compared to females (42.9%). The highest
incidence was noted in the 60—69 years age group,
comprising 64.3% of cases, followed by 70-79
years (26.8%) and those aged 80 years or above
(8.9%). Regarding the route of administration, oral
medications were most commonly implicated,
accounting for 55.4% of ADRs, highlighting the
predominant use of oral drug therapy in elderly
care. Parenteral preparations were responsible for
32.1% of cases, while topical agents contributed to
12.5%, underscoring the importance of monitoring
all routes of drug delivery in this age group.

Table 1  highlights that antimicrobials,
cardiovascular agents, and NSAIDs were the most
implicated drug classes. Among individual drugs,
enalapril, diclofenac, and ciprofloxacin were the

leading contributors to ADRs in elderly patients.

Table 1: Pharmacological and Individual Drug Profile of ADRs (n = 56)

Drug Class Frequency % Individual Drug Frequency %
Antimicrobials 14 25.0% | Ciprofloxacin 5 8.9%
Cardiovascular agents 12 21.4% | Enalapril 8 14.3%
NSAIDs & Analgesics 10 17.9% | Diclofenac 7 12.5%
Antidiabetics 7 12.5% | Metformin 4 7.1%
Psychotropics 5 8.9% Olanzapine 3 5.4%
Gastrointestinal drugs 4 7.1% Domperidone 2 3.6%
FDCs & Others 4 7.1% Anti-TB Combo (HRZE) 3 5.4%
Others 24 42.9%

In our study, a comprehensive analysis of organ
systems affected, severity, and type of adverse drug
reactions (ADRs) among the elderly (n = 56) was
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conducted. The most frequently involved systems
were the skin and mucosa (32.1%), followed by the
gastrointestinal tract (26.8%) and the central
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nervous system (14.3%). Mild ADRs were reported
in 35.7% of patients, while moderate and severe
50.0%

reactions accounted for and 14.3%,
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respectively. Regarding the nature of reactions,
89.3% were classified as Type A (predictable), and
10.7% as Type B (idiosyncratic). (Fig 1)
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Figure 1: Severity and type of ADRs (%)

Table 2 reveals that most ADRs were classified as probable and preventable. According to Beers criteria, about
26.8% of ADRs were caused by potentially inappropriate medications, particularly NSAIDs and sedatives.

Table 2: Causality, Preventability, and PIM Involvement (n = 56)

Parameter Category Frequency Percentage
WHO Causality Probable 42 75.0%
Possible 14 25.0%
Certain 0 0.0%
Preventability Preventable 48 85.7%
Not Preventable 8 14.3%
PIMs (Beers) Diclofenac 5 -
Ibuprofen 3 -
Nifedipine (IR) 2 -
Diazepam 2 -
Ranitidine 1 -
Chlorpheniramine 2 -
Total PIMs 15 26.8%
Discussion smaller sample size but still calls for more stringent

In our study, adverse drug reactions (ADRs) were
more common in males (57.1%) than females
(42.9%), with the majority of elderly ADRs
occurring in the 60—69 years age group (64.3%).
These findings are consistent with Sharma et al.
[13], who observed a male predominance (61.3%)
in their study assessing potentially inappropriate
medications (PIMs) in hospitalized older adults.
The prevalence of PIMs in Sharma et al.'s study
[13] was alarmingly high (60-61.9%), highlighting
non-compliance with Beers criteria. In comparison,
our study identified 26.8% of ADRs associated
with PIMs such as NSAIDs, sedatives, and
antihistamines. This comparatively lower rate may
reflect different prescribing environments or a
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PIM monitoring and education on Beers criteria
use, as reinforced by Mydhily et al. [14], who
found a significant correlation between the number
of comorbidities, age, and increased PIM usage in
geriatric prescriptions.

Our findings demonstrated that antimicrobials
(25%), cardiovascular agents (21.4%), and NSAIDs
(17.9%) were the most frequently implicated drug
classes in ADRs, with enalapril, diclofenac, and
ciprofloxacin among the top individual culprits.
Similar drug class involvement was reported by
Venkatasubbaiah et al. [15], where antibiotics and
antipsychotics were leading causes of ADRs in a
tertiary care hospital. In their causality assessment,
48.8% of ADRs were considered possible, and
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54.3% were preventable, which aligns closely with
our results (75% probable and 85.7% preventable).
The significant presence of gastrointestinal and
mucocutaneous ADRs in our study (32.1% and
26.8%, respectively) further aligns with findings by
Iftikhar et al. [16], who highlighted the
gastrointestinal system as the most affected organ
due to antibiotic-associated adverse drug events,
especially  involving  fluoroquinolones  and
macrolides. These patterns reaffirm the necessity
for targeted monitoring of high-risk drugs in
elderly populations.

In our analysis, the majority of ADRs were of
moderate severity (50%) and predictable (Type A:
89.3%), and 85.7% were preventable—an
important finding consistent with the results from
the multicenter study by Sadia Iftikhar et al. [16],
where 58.4% of ADEs were considered preventable
and primarily caused by medication errors due to
lack of policy adherence and inadequate drug
knowledge.

The underreporting and knowledge gap concerning
ADRs among healthcare professionals (HCPs) was
a theme echoed in studies by Danekhu et al. [17]
and Gidey et al. [18], who found that poor
knowledge and training significantly hindered
ADR reporting, despite a positive attitude toward
pharmacovigilance. In our setting, such gaps could
explain underrecognition or delayed identification
of certain ADRs, particularly those resulting from
topical or less frequently used drugs.

Polypharmacy, defined by the concurrent use of
five or more drugs, significantly increases the risk
of ADRs and drug—drug interactions (DDIs). Our
study observed 26.8% of cases related to PIMs,
often involving NSAIDs and sedatives, which are
notorious for interaction risks. Aljadani and Aseeri
[19] reported a DDI prevalence of over 90% in
elderly outpatients, with significant risks from
commonly  co-prescribed combinations like
ciprofloxacin + diclofenac and ibuprofen +
levofloxacin—both combinations that were also
relevant to our findings. Similarly, the ADAPT
study by Caitriona Cabhir et al. [20] found that over
70% of ADR-related hospitalizations in older
adults were preventable and frequently linked to
antithrombotic ~ drugs and  polypharmacy,
reinforcing our observation that predictable,
moderate-severity ADRs make up the bulk of
geriatric drug-related incidents. These studies
collectively underscore the need for prescription
screening tools and electronic alert systems to
prevent harmful DDIs and reduce hospitalization
burden.

Our findings, in conjunction with the international
evidence, point toward a pressing need for
improved prescribing practices, pharmacovigilance
awareness, and systemic intervention in geriatric
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care. The systematic review and meta-analysis by
Yadesa et al. [21] further confirmed that nearly
22% of hospitalized elderly experience ADRs, with
60% deemed preventable and most being Type A
and of mild-to-moderate severity—again mirroring
our findings.

Risk factors such as polypharmacy, renal
impairment, and inappropriate medication use were
commonly cited, justifying our own observation of
preventable ADRs from oral medications, often
driven by a lack of monitoring or patient education.
Taken together, these studies advocate for
integrated geriatric clinical guidelines, staff training
programs, and active pharmacovigilance centers
within tertiary hospitals to reduce ADR burden and
improve patient safety in the elderly.

Our study was limited by its relatively small
sample size and single-center design, which may
restrict the generalizability of the findings.
Additionally, the reliance on spontaneous ADR
reporting may have led to underreporting or
incomplete data capture. Lack of long-term follow-
up also prevented assessment of delayed ADR
outcomes. Variability in physician documentation
and potential observer bias may have influenced
the causality and severity assessments.

Conclusion

The study emphasizes the importance of proactive
monitoring, rational prescribing, and adherence to
geriatric pharmacotherapy guidelines to minimize
adverse drug reactions in elderly patients.
Strengthening pharmacovigilance systems,
enhancing prescriber awareness, and implementing
preventive strategies are essential steps toward
ensuring safer drug wuse in this vulnerable
population.
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