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ABSTRACT

Background: Cardiovascular disease is a major cause of morbidity and mortality, with
treatment commonly involving polypharmacy, which increases the risk of drug interactions.
Methods: This study aimed to evaluate potential pharmacokinetic drug interactions in
prescriptions of heart disease patients at XYZ Pharmacy in 2024. This study used a
descriptive observational design with a retrospective approach through prescription review.
A total of 45 prescriptions that met the inclusion criteria were selected using total sampling.
Data were analyzed descriptively using frequency and percentage.

Results: The results showed that most prescriptions contained 3-4 drugs (62.2%),
indicating polypharmacy. A total of 92 potential drug interaction cases were identified,
consisting of 79.30% pharmacodynamic interactions and 20.70% pharmacokinetic
interactions. Pharmacokinetic interactions occurred during the absorption, distribution,
metabolism, and excretion phases, with examples including digoxin-spironolactone,
clopidogrel-lansoprazole, and metformin-furosemide. The most common interaction
combinations occurred between cardiovascular drugs (54.35%).

Conclusion: In conclusion, there are potential pharmacokinetic drug interactions in
prescriptions of heart disease patients at XYZ Pharmacy in 2024. These findings highlight the
importance of drug interaction screening in pharmaceutical services to improve the safety
and effectiveness of therapy.
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INTRODUCTION

Cardiovascular disease remains one of
the leading causes of morbidity and mortality
worldwide, including in  Indonesia.
According to the World Health Organization,
cardiovascular diseases cause more than 17
million deaths annually [1]. In Indonesia, the
prevalence of heart disease continues to
increase due to population aging and lifestyle
changes [2]. The management of heart
disease long-term
combination therapy, including antiplatelets,
anticoagulants, beta-blockers, ACE
inhibitors, diuretics, and statins, which may

generally  requires

lead to polypharmacy [3-5].
Polypharmacy in heart disease patients
can increase the risk of drug interactions,

especially  pharmacokinetic  interactions
involving drug absorption, distribution,
metabolism, and excretion [6]. These
interactions may alter plasma drug
concentrations, potentially reducing
therapeutic  effectiveness or increasing

toxicity risk. FElderly patients are more
vulnerable due to physiological changes such
as decreased renal and hepatic function [7—
10]. Therefore, monitoring drug use in
cardiovascular patients is essential to ensure
safe and effective therapy.

Several studies have reported potential
drug interactions in prescriptions for heart
disease patients. Islamiyah found potential
drug  interactions in  polypharmacy
prescriptions among heart clinic patients
[11]. Similar findings were reported by
Ayuningsih, Wulandari et al., and Fajariyani
et al.,, showing that cardiovascular patients
receiving multiple medications remain at risk
for clinically significant drug interactions
[3,7,12]. Some commonly  reported
interactions include digoxin—furosemide and
clopidogrel-proton pump inhibitor
combinations [13—15].
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Pharmacies have an important role in
detecting and preventing potential drug
interactions through prescription screening
before medications are dispensed to patients.
studies drug
interactions at the pharmacy level are still
limited. Therefore, this study aimed to

However, evaluating

evaluate potential pharmacokinetic drug
interactions in prescriptions for heart disease
patients at XYZ Pharmacy in 2024. The

study focused on identifying drug
combinations  that  potentially  cause
interactions based on absorption,
distribution, metabolism, and excretion
mechanisms using scientific literature and
drug interaction databases as analytical
references.
METHODS

This study wused a quantitative

approach with a descriptive observational
design and a retrospective method through
the review of prescriptions for heart disease
patients at XYZ Pharmacy. The study was
conducted from August to October 2025
using prescription data from January to
December 2024. A retrospective approach
was chosen because the study analyzed
existing prescription data to identify
potential drug interactions in heart disease
patients receiving pharmaceutical services at
the pharmacy.

The population consisted of all
prescriptions for heart disease patients at
XYZ Pharmacy in 2024, totaling 45
prescriptions. The sample was selected using
a total sampling technique, in which all
eligible prescriptions were included in the
study. Inclusion criteria were prescriptions
for patients diagnosed with heart disease,
polypharmacy prescriptions containing >3
drugs, patients aged >30 years, prescriptions
dispensed during January—December 2024,
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and prescriptions with complete and clearly
readable drug information. Exclusion criteria
included prescriptions without a heart
disease diagnosis, prescriptions containing
fewer than 3 drugs, patients aged <30 years,
incomplete prescription data, and
prescriptions outside the study period.

The study wused secondary data
obtained through prescription review. The
observed variables included the number of
drugs  per  prescription, types  of
cardiovascular drugs, combinations of
cardiovascular and non-cardiovascular drugs,
and the potential for pharmacokinetic drug

interactions based on absorption,
distribution, metabolism, and excretion
(ADME) mechanisms. Potential drug
interactions were identified using drug
interaction  databases and references,
including Drugs.com, Medscape, and

relevant scientific literature. The research
instrument consisted of a data collection
sheet designed according to the study
objectives and reviewed through consultation
with academic supervisors.

Data were analyzed descriptively using
frequency and percentage calculations to
determine the distribution of potential drug
interactions in prescriptions for heart disease
patients. Drug interactions were further
classified based on the type of drug
combination and the pharmacokinetic
mechanisms involved. The results were
presented in tables to facilitate interpretation
and provide an overview of potential
pharmacokinetic drug interaction patterns in
pharmaceutical services at XYZ Pharmacy.

RESULTS
This study was conducted using a
retrospective  descriptive  observational

method through the review of prescriptions

Vol. 8, No. 1, June 2026

for heart disease patients at Apotek XYZ
during the period of August—October 2025.
The analyzed variables included patient
characteristics, the number of drugs
prescribed, the types of prescribed drugs, and
the potential for drug interactions based on
pharmacokinetic and  pharmacodynamic
mechanisms. The analysis was carried out
using drug interaction theory and the concept
of polypharmacy in heart disease patients to
describe the potential therapeutic risks that
may occur in pharmaceutical services at the
pharmacy.

Characteristics of Patients Based on Age

The results showed that the 46-55
years age group constituted the largest group
of patients, as presented in the following
table.

Table 1. Characteristics of Patients Based

on Age

Age Group Number of  Percentage
(Years) Patients (n) (%)
3645 6 13,3%
46-55 18 40,0%
56-65 12 26,7%
>65 9 20,0%
Total 45 100%

Based on Table 1, the 4655 years age
group was the largest patient group,
consisting of 18 patients (40.0%), while the
36-45 years age group had the smallest
number of patients, consisting of 6 patients
(13.3%).
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Distribution of the Number of Drugs in

Prescriptions for Heart Disease o
Based on Table 2, the majority of

prescriptions for heart disease patients
contained 3-4  drugs, totaling 28
prescriptions (62.2%), while prescriptions
containing >7 drugs were found in only 1

The research results showed that the most
frequently prescribed drug groups
presented below.

are

Table 2. Distribution of the Number of Prescription (2.2%).

Drugs in Prescriptions for Heart Disease . L.

Patients Types of Heart Medications Most

Number of Numberof Percentage frequently Prescribed

Drugs per Prescriptions (%)

Prescription (m) The research results showed that the most
0

3-4 obat 28 62,2% frequently prescribed types of medications

5—-6 obat 16 35,6%

>7 obat 1 2% are presented below.

Total 45 100%

Table 3. Types of Heart Medications Most Frequently Prescribed

Class of Heart Medication Example of Drug Frequency Percentage
(n) (%)
Diuretik Furosemide, 32 27,8
Spironolakton
Antiplatelet Aspilet, Clopidogrel 30 26,1
ACE Inhibitor / ARB Captopril, Candesartan 15 13,0
Beta-blocker Bisoprolol, Propranolol 13 11,3
Glikosida jantung Digoksin 11 9,6
Statin Atorvastatin 9 7,8
CCB Amlodipine 5 4,3
Total 115 100

Based on Table 3, the most frequently Heart Medications as well as Heart

prescribed drug class was diuretics with 32
prescriptions  (27.8%), while the least
prescribed drug class was calcium channel
blockers (CCBs) with 5 prescriptions (4.3%).

Distribution of Drug Interaction Types
between Heart Medications and Other

Vol. 8, No. 1, June 2026

Medications and Non-Heart Medications

The study identified 92 cases of potential
drug interactions. Pharmacodynamic
interactions were the most commonly found
type of interaction, as shown in the following
table.
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Table 4. Distribution of Drug Interaction Types between Heart Medications and Other
Heart Medications as well as Heart Medications and Non-Heart Medications

Interaction Category Number of Percentage Example of
Cases (n) (%) Interaction

Heart Medication + Heart 50 54,35 Digoksin + Furosemid,

Medication ACEI/ARB +
Spironolakton;  Beta-
blocker + CCB

Heart Medication + Non- 42 45,65 Clopidogrel +

Heart Medication Lansoprazole;
Furosemid + Cefixime;
Bisoprolol +
Alprazolam

Total 92 100 —

Based on Table 3.5, the
number  of

highest
interactions occurred in
combinations of heart medications with other
heart medications, totaling 50 cases
(54.35%), while combinations of heart
medications with non-heart medications

were found in 42 cases (45.65%).
DISCUSSION

The age distribution of patients showed
that heart disease was more dominant in late
adulthood and elderly age groups. This
condition is  consistent  with  the
epidemiological theory of cardiovascular
disease, which states that the risk of heart
disease increases with age due to changes in
the the
cardiovascular system. Increased arterial
stiffness, endothelial dysfunction, and
decreased organ function cause elderly
patients to long-term
pharmacological therapy more frequently
[8.9]. This condition also contributes to the

structure and function of

require

increasing practice of polypharmacy among
heart disease patients [4,5].

The study results showed that most
prescriptions contained >3 drugs. This

Vol. 8, No. 1, June 2026

condition indicates a high prevalence of
polypharmacy among heart disease patients
in outpatient healthcare
Polypharmacy is commonly found in patients
with chronic diseases because therapy is
intended not only for the primary disease but
also for comorbidities such as hypertension,
Diabetes Mellitus, and dyslipidemia [10].
The simultaneous use of multiple drugs
increases the risk of both pharmacodynamic
and pharmacokinetic drug interactions, thus
requiring special attention during
prescription screening in pharmacies [16,17].

Diuretics were the most frequently
prescribed drug class in this study. The use
of diuretics in heart disease patients aims to
reduce fluid retention and
symptoms of heart failure [24]. In addition to
diuretics, the use of antiplatelets, ACE
inhibitors/ARBs, beta-blockers, and statins
indicates that patient therapy was dominated
by standard treatments for coronary heart
disease and heart failure. However, the
combination of several cardiovascular drugs

services.

improve

may increase therapeutic complexity and the
risk of drug interactions that can affect
patient safety [26].
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Pharmacokinetic Interactions

The  pharmacokinetic  interactions
identified in this study involved changes in
the processes of drug  absorption,

distribution, metabolism, and excretion. One
of the most frequently identified interactions
was the combination of Digoxin with
Spironolactone. This interaction occurs
during the renal elimination phase, where
spironolactone reduce  digoxin
clearance, thereby increasing plasma
concentrations and the risk of toxicity.

Digoxin 1is

may

known to have a narrow
therapeutic index, so even a slight increase in
drug concentration may cause toxic effects
such as arrhythmias and gastrointestinal
disorders [17].

Another interaction was found in the
combination of Digoxin with Cefixime. This
interaction occurs during the absorption
phase due to changes in normal intestinal
flora caused by antibiotics. Reduced
presystemic metabolism of digoxin by
intestinal bacteria increases the
bioavailability of digoxin, thereby increasing
plasma drug concentrations [21,23].
addition, the combination of Clopidogrel
with Lansoprazole showed an interaction
during hepatic metabolism through inhibition

In

of the CYP2C19 enzyme, which may reduce
the activation and antiplatelet effect of
clopidogrel [14,15,22].

In the combination of Metformin with
Furosemide, the interaction occurs during
renal excretion. Furosemide may affect
metformin clearance through changes in
renal hemodynamics, thereby increasing
systemic exposure to metformin. This
condition may increase the risk of side
effects such as lactic acidosis in patients with
impaired kidney function [19,27]. These
findings indicate that pharmacokinetic

Vol. 8, No. 1, June 2026

interactions still have important clinical
implications, even though the number of
cases was lower than pharmacodynamic
interactions.

Interactions between heart medications
and other heart medications dominated the
study findings. Most interactions occurred
during drug distribution and elimination,
particularly in drugs metabolized through P-
glycoprotein  transporters and
through the kidneys [6]. Meanwhile,
combinations of heart medications with non-
heart medications mostly occurred during
hepatic metabolism and renal elimination.

excreted

This finding indicates that changes in plasma
drug concentrations due to impaired
metabolism or excretion are major factors
contributing to pharmacokinetic interactions
in heart disease patients.

Pharmacodynamic Interactions

Pharmacodynamic interactions were
the most commonly identified interactions in
this study. These interactions occur due to
the effects of drugs acting on the same
physiological system, resulting in either
synergistic or antagonistic effects [17]. For
example, the combination of Furosemide and

Spironolactone may cause changes in
potassium levels because furosemide
increases potassium excretion, whereas

spironolactone retains potassium in the body
[25].

The combination of ACE
inhibitors/ARBs with Spironolactone also
increases the risk of hyperkalemia due to
additive inhibition of the renin—angiotensin—
aldosterone system [28]. In addition, the
interaction between Digoxin and Furosemide
may increase the risk of digoxin toxicity
through hypokalemia, which increases
myocardial sensitivity to digoxin [13]. The
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combination of digoxin with beta-blockers
such as Bisoprolol or Propranolol may also
cause additive negative chronotropic effects
in the form of bradycardia [17].

Other pharmacodynamic interactions
were found in the combination of Aspirin
(Aspilet) with Clopidogrel, which act
synergistically inhibiting  platelet
aggregation. This combination is commonly
used in patients with coronary heart disease
but may increase the risk of bleeding if not
properly monitored [20]. The high incidence
of pharmacodynamic interactions in this
study highlights the importance of the role of

in

pharmaceutical personnel in prescription
screening and providing drug information
services to minimize the risk of side effects
and improve therapeutic safety in heart
disease patients [16].

CONCLUSION

Based on the evaluation of drug
interactions in prescriptions for heart disease
patients at XYZ Pharmacy during the
January—December 2024 period, it can be
concluded that potential drug interactions

were still frequently found in patients

receiving  polypharmacy therapy. The
identified  interactions included  both
pharmacodynamic and  pharmacokinetic
interactions, with pharmacodynamic

interactions being more dominant.

The most common drug combinations
were between cardiovascular drugs and other
cardiovascular drugs, accounting for 54.35%,
while combinations between cardiovascular
and non-cardiovascular drugs accounted for
45.65%. A total of 92 potential drug
interaction cases were identified, consisting
of 79.30% pharmacodynamic interactions
and 20.70% pharmacokinetic interactions.
These findings indicate that the use of
multiple drugs in heart disease patients may

Vol. 8, No. 1, June 2026

increase the risk of drug interactions that can
affect both the safety and effectiveness of

therapy.

The identified pharmacokinetic
interactions occurred during the absorption,
distribution, metabolism, and excretion

(ADME) phases, particularly in hepatic
metabolism and renal elimination processes.
These interactions may alter plasma drug
concentrations, potentially increasing the risk
of or reducing therapeutic
effectiveness. Therefore, prescription
screening and drug therapy monitoring by
pharmaceutical personnel are essential to

toxicity

minimize the risk of drug interactions in
heart disease patients. The results of this
study are expected to provide useful
information for improving pharmaceutical
services, especially in prescription screening,
drug information services, and medication
therapy monitoring at XYZ Pharmacy and
other healthcare facilities.
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patient safety, particularly for heart disease
patients.
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