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Prevalence and Interrelationship of Polypharmacy, Potentially Inappropriate
Prescribing, and Drug-drug Interactions, in a Tertiary Care Hospital, in Lahore,
Pakistan: A Cross-Sectional Study

Wagqar Ahmed Siddiqui’, Aamina Quddus Qureshi’, Nosheenlftikhar’, Shabir Ahmed’, Hadiya Nadeem®, Ayesha Saeed"

ABSTRACT
Objective: To determine the prevalence and interrelationship of drug-drug interactions (DDIs) potentially
inappropriate prescribing (PIPs) and polypharmacy in admitted patients.
Study Design: Cross-sectional study.
Place and Duration of the Study: Conducted at the Medical Inpatient Department of Combined Military
Hospital (CMH), Lahore from 15" January 2024 to 18" May 2024.
Materials and Methods: A total of 180 patients aged 65 years and above, taking at least two medications were
included. Patients with critical illnesses or psychiatric disorders were excluded. Prescriptions were analyzed for
DDlIs using Medscape's “drug interaction checker” and PIPs were evaluated using the STOPP/START criteria
(version 3). Descriptive statistics, including frequencies and percentages, were used to assess the prevalence
and association of polypharmacy, DDIs, and PIPs.
Results: Among all prescriptions analyzed, 37.1% included at least one drug identified by the STOPP criteria.
DDIs were presentin 72.1% of prescriptions, of which 19.7% were minor, 47.5% were significant, and 4.9% were
major. Polypharmacy was observed in 67.2% of cases.
Conclusion: Polypharmacy was common among geriatric patients. A moderate proportion of prescriptions
exhibited DDIs, out of them the majority classified as significant. Thus, emphasizing the importance of
managing complex medication regimens to avoid adverse effects. These findings underline the necessity for
vigilant medication review, deep pharmacological knowledge and management to enhance patient safety.
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Introduction

The clinicians and medical practitioners try to
inculcate and build upon the knowledge to stay up to
date, with pharmacological advancements taking
place and new drugs being approved and introduced
into the market and thus modify their prescriptions.
However, this poses a concern about the use of
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different medications in prescriptions without a
complete medical review.' The people who mostly
fall victim to such prescriptions are usually the ones
suffering from multiple comorbidities requiring
multiple medications, especially the geriatric
population which comprises of almost 6% of the total
population in Pakistan.” Multiple drugs also have
different effects on the older population as
compared tothe younger.

Polypharmacy is the practice of writing more than 5
medications on a single prescription.’ It is mostly
prevalent in the Asian community with research
showing polypharmacy being practiced in at least
30% of the geriatric community.”® This can be
attributed to ease of access to drugs unlike in the
other parts of the world practicing controlled
medication. Polypharmacy also leads to multiple
other problems including drug-drug interactions
(DDIs) in the medication prescribed and potentially
inappropriate prescribing (PIPs).”” PIP is the over or
under-prescribing of medications which may cause
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significant harm whereas DDIs are alteration in the
efficacy and the toxicity of one drug due to the
presence of another simultaneously administered
drug.” Polypharmacy, DDIs and PIMs, also referred
to as “the iatrogenic triad”, are responsible for many
adverse drug reactions (ADRs) in older patients.”
This issue leads to numerous hospital admissions,
contributing to significant morbidity and mortality
while imposing financial strain.

The physiological manifestation of drugs in geriatric
population needs to be studied and require the
prescription written to be tailored to the individual.
Prior research has shown that elderly patients
experience a high prevalence of iatrogenic effects,
with polypharmacy affecting 5-78% of individuals,
DDIs impacting 13-58%, and PIP affecting 2.9-
38.5%." While studies in Pakistan have examined
these factors individually, few have investigated
them concurrently thus posing a need to evaluate
the frequency of this triad practice.” " This study was
conducted to underscore the need for establishment
of standard protocols to minimize iatrogenic risks in
this vulnerable group. The aim of this study was to
address the knowledge gap by evaluating the
prevalence and interconnections of polypharmacy,
potentially inappropriate prescribing (PIP), and drug-
drug interactions (DDIs) in older patients to help
develop better therapeutic strategies.

Materials and Methods

A cross-sectional study, conducted in the medical
inpatient department of CMH, Lahore. The ethical
approval was obtained from Ethical Review Board of
CMH, Medical College Lahore (Ref:
750/ERC/CMH/LMC, dated 24-05-2023). Using
Cochran's formula at a 95% confidence interval, a
sample size of 174 patients was calculated.
Systematic random sampling was employed,
enrolling patients aged 65 years and above who were
prescribed at least two medications and who
provided informed consent. The patients excluded
were the ones who had one drugin their prescription
or with critical illnesses or psychiatric disorders.
Demographic data, medical history (including over-
the-counter drug use and substance abuse), and
laboratory parameters (e.g., liver and renal function
tests) were recorded. Each prescription was
categorized using the International Classification of
Diseases (ICD) coding.™
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Polypharmacy was defined as the concurrent use of
five or more chronic medications. The Anatomical
Therapeutic Chemical (ATC) classification system was
used to categorize medications. ' Potentially
inappropriate prescriptions (PIPs) were evaluated
using the Screening Tool of Older Persons'
Prescriptions (STOPP) criteria, version 3. Each
prescription was assessed for drug relevance,
dosage, and duration.”*® Drug-drug interactions
(DDIs) were identified using the Medscape Drug
Interaction Checker’, with interactions classified as
minor, significant, or major. ** The findings were
verified by pharmacology experts.

Data were initially compiled in Microsoft Excel and
subsequently analyzed using SPSS version 24.
Descriptive statistics, including frequencies and
percentages, were calculated. The Chi-Square
Goodness-of-Fit test was applied to assess data
distribution, with statistical significance set at p <
0.05.

Results

Of the 180 samples analysed it was found that 67.2%
of the prescriptions were falling under the category
of polypharmacy. On further analysis it was found
that 52.2% of the prescriptions were written for two
or more chronic diseases while the rest 47.8% were
written for acute diseases or one chronic disease (Fig
1).

Polypharmacy
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Figure 1: The Frequency of Polypharmacy in Geriatric
Patients
After statistical analysis of PIPs, it was found that
37.1% of the prescriptions were found to have
medications that were following the STOPP criteria.
On further analysis of these medications, it was
found that 90.5% of the prescriptions had one PIP
and 9.5% had more than one (Fig 2).
https://doi.org/10.57234/jiimc.march25.2276
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Figure 2: The Frequency of Medications Falling in
Potentially Inappropriate Prescription (PIPs)

After analysis of DDIs of the drugs written in the
prescriptions by an expert pharmacologist, it was
found that 72.1% of the prescriptions had some level
of DDI as specified by the Medscape interaction
checker'. It was found that 47.5% came under the
significant (moderate) category whereas 19.7% fell in
the minor category as shown in Fig 1.3 as well as
Table I. The prescriptions that fell in the major
category were 4.9% (Fig3).

Table I: The Frequency of DDIs by Categories (Based on
Medscape Interaction Checker)

Frequency | Percent Valid Cumulative
(N) (%) Percent Percent
Valid None 51 27.4 27.9 27.9
Minor 36 19.4 19.7 47.5
Significant 87 46.8 47.5 95.1
Major 9 4.8 4.9 100.0
Total 183 98.4 100.0
Missing System 3 1.6
Total 186 100.0
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Figure 3: The categories of drug-drug interactions (DDIs)
based on Medscape Interaction Checker .

Discussion

This study highlights significant prescribing patterns
among geriatric patients in Pakistan, with
polypharmacy identified in 67.2% of prescriptions.

https://doi.org/10.57234/jiimc.march25.2276
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This prevalence is consistent with international
findings from several European nations, such as
Sweden and Italy, but exceeds rates reported in
North America.” Polypharmacy was notably linked
to the presence of multiple chronic diseases, such as
hypertension, diabetes, and cardiovascular
disorders, a trend similarly observed in other studies
from the region and globally.”

The prevalence of potentially inappropriate
prescribing (PIP) using STOPP criteria was 37.1%,
aligning with previous research conducted in similar
populations.” Large proportions (90.5%) of PIPs
were associated with single medication, commonly
anticoagulants like clopidogrel and heparin. These
results suggest a potential need to adapt PIP
screening tools to account for regional disease
patterns, such as the higher incidence of
atherosclerotic cardiovascular diseases among
South Asian populations.”

A concerning finding was the high prevalence of
drug-drug interactions (DDIs) in 72.1% of
prescriptions, with 47.5% categorized as significant
and 4.9% as major. This suggests a possible
knowledge gap among prescribers regarding
common DDIs, particularly in cardiovascular
pharmacotherapy. Aspirin and other antiplatelet
agents were commonly involved in significant or
major interactions, increasing the risk of bleeding, as
reportedin prior literature.

These findings underscore the importance of routine
medication reviews and the integration of reliable
DDI screening tools, such as Medscape Drug
Interaction Checker’, in clinical workflows.”
However, as the pharmacokinetics and
pharmacodynamics in geriatric populations differ
from younger adults, there is a need for age-specific
and region-specific DDI screening systems.

The data reflects an ongoing challenge in balancing
the necessity of polypharmacy for multimorbidity
management with the risks of inappropriate
prescribing and harmful drug interactions. While
polypharmacy itself is not inherently harmful,
inappropriate combinations and unnecessary
medications elevate the risk of adverse drug
reactions (ADRs) and hospitalizations.™

Limitations of this study include its single-center
design, which may limit generalizability.
Furthermore, reliance on one DDI screening tool may
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not capture all potential interactions. Future
multicenter studies incorporating multiple
interaction-checking platforms and exploring clinical
outcomes related to ADRs would provide more
comprehensive insights. The study identifies a
critical need for clinician training on rational
prescribing practices in older adults and the
implementation of standard operating procedures to
mitigate iatrogenic risks in this vulnerable
population.

Conclusion

Polypharmacy, potentially inappropriate
prescribing, and drug-drug interactions are highly
prevalent among geriatric inpatients, with significant
clinical implications. A substantial proportion of
prescriptions demonstrated clinically relevant DDIs,
particularly within cardiovascular therapies.

These findings emphasize the urgent need for
routine medication reviews, tailored prescribing
strategies, and the use of reliable drug interaction
screening tools to enhance patient safety in older
adults. Additionally, there is a need to develop
region-specific prescribing guidelines and improve
clinician education to minimize iatrogenicrisks in this
vulnerable population.
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