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Abstract:

Objective: The prevalence of diseases increases with aging, leading to complex medication regimens
among the elderly population. This study aimed to classify drug-related problems (DRPs), pharmacist
interventions, and frequently prescribed medications concerning potential DRPs in patients admitted to the
geriatric ward of a teaching hospital in Turkey.

Methods: Retrospective analysis of pharmacist medication review reports for 200 orders of 91 patients
(mean age: 80.33+0.46) was conducted.

Results: A total of 1,632 medications were assessed, with 329 interventions proposed for possible DRPs in
156 orders. Polypharmacy (>5 drugs, mean: 8.17+0.23) correlated with higher DRP occurrence (1.66+0.11
vs. 1.04+0.15, P<0.05). Adverse drug events were identified in 71.31% of cases, primarily due to drug
interactions (40.12%). Only 22 potentially inappropriate medications were prescribed. Common
interventions included therapy monitoring (31.0%), discontinuation (20.06%), and dosage adjustment
(13.98%), with an 85.41% acceptance rate by geriatricians. Most frequently prescribed drugs targeted the
nervous system, alimentary tract, metabolism, and cardiovascular system. Pharmacists identified 23 drugs
with inappropriate pharmaceutical forms.

Conclusion: The study underscores the underutilization of clinical pharmacy services in Turkey's geriatric
care. Collaboration between geriatricians and pharmacists is crucial, as evidenced by high acceptance rates
of pharmacist interventions addressing various DRPs and medication classes in interdisciplinary geriatric
teams.
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Introduction:

The global phenomenon of population aging, as outlined in the United Nations’ World Population Prospects
report, forecasts a significant increase in the number of older individuals worldwide, reaching an estimated
2.1 billion by 2050. specifically, projections indicate a rising life expectancy at birth, expected to reach
82.5 years by 2050 and 89.1 years by 2100. With aging populations, there's a corresponding rise in the
prevalence of diseases and geriatric syndromes, leading to more complex medication regimens and
increased drug use among the elderly. This trend contributes to a higher risk of drug-related problems
(DRPs), potentially inappropriate medication use (PIMs), and increased hospitalizations, particularly due
to polypharmacy. (Cortejoso et al., 2016)
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DRPs are defined as events or circumstances related to drug therapy that interfere with desired health
outcomes. These issues not only impact clinical outcomes but also escalate health expenditure, posing an
economic burden. Extensive research has demonstrated that pharmacists play a crucial role in resolving and
preventing DRPs across various healthcare settings, including outpatient clinics, inpatient care, nursing
homes, and palliative care environments. Studies focusing on inpatient care, especially among geriatric
patients, have highlighted the benefits of integrating pharmacists into interdisciplinary healthcare teams,
leading to improved outcomes, reduced drug-related readmissions, and decreased mortality rates. (Mangin
et al., 2018)

Pharmaceutical care, characterized by pharmacists' contributions to optimizing medication use and
enhancing health outcomes, forms the cornerstone of clinical pharmacy practice. Recent developments in
pharmacy education and healthcare legislation reflect a growing recognition of pharmaceutical care.
However, the implementation of clinical pharmacy services remains relatively nascent, emphasizing the
need to establish standardized protocols for ward-based pharmacy services and enhance the quality and
efficiency of care delivery. (Shim et al., 2018)

This study aims to define and categorize DRPs and pharmacist interventions within the geriatric ward of a
teaching hospital in Turkey. Additionally, it seeks to identify frequently prescribed medications and
pharmaceutical forms relevant to potential DRPs in this population, thereby contributing to the
understanding and improvement of pharmaceutical care practices in geriatric healthcare settings. (Brahma
et al., 2013)

Patients and Methods:

Settings and Data Collection:

The study took plawithin the acute geriatric ward of a government-run tertiary university hospital in Turkey,
housing 1,800 beds. Patients aged 65 and above, admitted to the hospital's outpatient geriatric clinic or
emergency department with acute geriatric conditions, were hospitalized. Referrals from smaller district
hospitals were also accepted. Patient care was managed by an interdisciplinary team comprising
geriatricians, nurses, and dieticians, ensuring comprehensive medical attention and discharge planning.
Two licensed pharmacists from the Department of Clinical Pharmacy at the Ege University's Faculty of
Pharmacy began participating in weekly interdisciplinary geriatric rounds in December 2017. A routine
medication review service was initiated, conducted once a week thereafter. Pharmacists evaluated
medication orders, medication history, and clinical data (e.g., vitals, biochemical markers) to identify
potential drug-related problems (DRPs). They prepared reports detailing possible DRPs and proposed
interventions for each order, which were reviewed and discussed with a geriatrician during the weekly
interdisciplinary rounds. Pharmacists noted the acceptance status of proposed interventions.

In the medication review process, pharmacists utilized software-based, guideline-based, or knowledge-
based approaches to assess the latest medication orders for DRPs. They analyzed drug-drug interactions,
food-drug interactions, disease-drug interactions, and intravenous incompatibilities using
RxMediaPharma® Interactive Drug Database. Pharmacists also evaluated potentially inappropriate
medication use in geriatric patients based on Beers criteria, STOPP criteria, and START criteria, supported
by clinical practice guidelines for specific diseases when necessary.

Data Analysis:

Retrospective analysis involved examining pharmacist reports for 200 medication orders of 91 patients.
The data were classified according to Pharmaceutical Care Network Europe’s (PCNE) definitions and DRP
classifications (PCNE Classification V 8.02). Standardized terms recommended by PCNE were utilized to
facilitate result comparison across European studies. The classification included problem type, cause of the
problem, proposed interventions, and acceptance status for the proposed interventions. The detailed
classification of data with subcategories and frequencies is presented in Table S1, noting that one DRP may
lead to multiple proposed interventions and have multiple causes.
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Definitions:

Problem:

A problem refers to an expected or unexpected event or circumstance that is, or might be, incorrect in drug
therapy. This study encompasses both manifest and potential problems, while technical issues (e.g.,
logistical or computer errors) are delineated separately.

Cause:

The cause is defined as the action or lack of action that leads to the occurrence of a potential or actual
problem in drug therapy.

Intervention:

An intervention comprises proposed measures by the pharmacist to address the cause of the problem, aimed
at preventing or resolving the issue. These proposed actions are intended to enhance and/or maintain
patients' health and well-being.

Acceptance:

Acceptance signifies the evaluation of pharmacist intervention proposals by physicians, indicating the status
of acceptance or rejection.

Statistical Analysis:

Data normality was assessed using the Kolmogorov—Smirnov test. Continuous data were described using
mean + standard error of the mean, while categorical data were presented as frequencies. Correlation
between the number of DRPs and total medications per order was evaluated using Pearson’s correlation
test. Student’s t-test was used to analyze the number of DRPs in orders based on age, gender, and the
presence or absence of renal impairment and polypharmacy. Statistical analysis was performed using SPSS
version 25.0, with a significance level set at P < 0.05.

Ethical Considerations:

This study received approval from the Ethics Committee for Clinical Research of the Faculty of Medicine
at Ege University (Date: October 2, 2018; No: 18-10/4). Written informed consent was obtained from all
patients or their substitute decision makers for their participation in the study.

Results:

The analysis encompassed pharmacists' reports on 200 medication orders involving 91 patients. Among
these patients, 55 were hospitalized for two to six consecutive weeks, while seven were readmitted two to
three times within six months post-discharge.

Pharmacists identified 329 possible DRPs in 156 orders, while no problems were detected in 44 orders.
Analysis showed no significant differences in the number of medications and DRPs per order across various
age groups, genders, or in the absence or presence of renal impairment. However, a weak positive
correlation was noted between the total number of drugs used and the number of DRPs per order.
Polypharmacy (five or more drugs) was observed in 175 (87.5%) orders, correlating with a higher number
of DRPs.

Pharmacists proposed 329 interventions, with 282 (85.71%) interventions proposed directly to prescribers
and 47 (14.28%) interventions discussed or informed to prescribers. The most frequent intervention was
monitoring, followed by drug discontinuation and dosage adjustments.

Physicians accepted 85.41% (n=281) of pharmacist interventions, with 67.78% fully implemented, 12.16%
partially implemented, and 3.65% not implemented. The acceptance status for 3.04% interventions was
unknown, and 11.55% were rejected, mainly due to feasibility concerns or other reasons.

The study involved 1,632 medications, categorized per WHO—-Anatomical Therapeutic Chemical (ATC)
classification. The most ordered drugs belonged to ATC groups N (nervous system), A (alimentary tract and
metabolism), C (cardiovascular system), B (blood and blood-forming organs), and J (anti-infectives for
systemic use).
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The most frequently prescribed medications were pantoprazole, enteral nutrition products, enoxaparin,
furosemide, metoprolol, sertraline, quetiapine, insulin glargine, acetylsalicylic acid (ASA), and parenteral
nutrition. The study also evaluated potential drug interactions related to these medications.

Only 22 potentially inappropriate medications (PIMs) were prescribed, identified by Beers criteria,
STOPP/START criteria, or clinical practice guidelines. Adverse events were possible in 20 cases, mainly
due to inappropriate drug combinations or high dosages. Pharmacist intervention proposals were accepted
in most instances (86.36%) for addressing PIMs.

Additionally, pharmacist evaluations highlighted 23 instances of inappropriate drug formulations, primarily
related to patient difficulties in swallowing or inappropriate administration routes. These issues were
addressed through pharmacist interventions or hospital system corrections.

Discussion:

This study highlights the valuable contribution of pharmacists within interdisciplinary geriatric teams in
Turkey. Pharmacists proposed numerous interventions for a wide range of DRPs, spanning different drug
classes and forms.

The aging population often requires multiple medications due to increased chronic diseases and geriatric
syndromes. Patients in this study were prescribed an average of 8.17 medications, aligning with previous
reports. Polypharmacy, prevalent in 87.5% of orders, correlated with a higher incidence of DRPs. (Suggett
etal., 2016)

Notably, age did not directly impact DRPs, consistent with findings that age alone does not significantly
affect adverse drug events (ADEs). Polypharmacy, however, remains a significant risk factor for DRPs.
(Gammie et al., 2017)

Drug interactions were a prominent cause of DRPs, emphasizing the need for vigilant medication reviews.
Pharmacists focused on monitoring drug therapy, discontinuing drugs, and adjusting dosages or
instructions, reflecting efforts to simplify therapy amid complex medication regimens. (Abunahlah et al.,
2018)

The high acceptance rate of pharmacist interventions (85.4%) indicates a positive collaboration between
pharmacists and physicians. Interventions commonly included monitoring drug therapy and adjusting drug
use, aligning with other studies focused on simplifying therapy for patients on multiple medications.
(Bosnak et al., 2018)

The most frequently ordered drugs belonged to categories affecting the nervous, alimentary, cardiovascular,
and blood systems. Notably, medications like pantoprazole and quetiapine raised concerns due to potential
drug interactions and adverse effects, highlighting the importance of pharmacist intervention in optimizing
medication regimens. (Korcegez et al., 2017)

Potentially inappropriate prescribing was relatively low in this study, possibly due to specialized geriatric
care. Pharmacists' high acceptance rates for resolving inappropriate prescriptions underscore their role in
ensuring safe and effective medication use. (Wilson et al., 2011)

Swallowing difficulties and inappropriate drug formulations were identified as areas needing attention,
emphasizing the importance of tailoring pharmaceutical forms to meet patients' needs, especially in the
elderly population. (Van der Linden et al., 2018)

Standardized classification systems like PCNE facilitate documenting clinical pharmacy activities,
promoting data sharing and comparison across healthcare settings. This study underscores the critical role
of pharmacists in geriatric care and the importance of ongoing collaboration within interdisciplinary teams
for optimal patient outcomes. (LA U et al., 2018)

Limitations:

This study has several limitations that should be considered. First, pharmacist interventions were evaluated
retrospectively, and DRPs were defined prior to ward rounds, potentially missing actual (manifest)
problems. The lack of follow-up evaluations limited the assessment of intervention outcomes. Additionally,
the study was conducted in one hospital, resulting in a relatively small sample size and potentially limiting
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the generalizability of the findings. Future research could benefit from assessing frequently encountered
DRPs in patient subgroups with follow-up outcome evaluations.

Conclusion:

Despite its limitations, this study underscores the critical role of clinical pharmacy services in geriatric care.
Pharmacists play a crucial role in addressing ADEs and drug interactions, which are common issues in
geriatric patients. Interventions such as monitoring drug therapy, discontinuing drugs, and adjusting dosages
are frequently needed and contribute to improving patient care.

Awareness of pharmaceutical form choices can also enhance patient safety by reducing the need to split or
crush oral solid medications. Polypharmacy is a challenge in geriatric care but can be managed effectively
through the collaboration of pharmacists with geriatric specialists and other healthcare professionals.

The study highlights the potential for advanced collaboration among healthcare professionals in
interdisciplinary geriatric teams in Turkey. Pharmacists' recommendations for addressing various DRPs
have been well-received by physicians, indicating the value of pharmacist involvement in patient care. This
study provides insights that can inform the development of standard operating models for optimizing
healthcare resources in Turkey's healthcare system.
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