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Background: Chronic obstructive pulmonary disease (COPD) is a
progressive respiratory disease that frequently requires multiple
medications due to disease complexity and comorbidities, increasing the
risk of potential drug-drug interactions (DDIs). Previous studies have
described potential DDIs and their risk factors in patients with COPD;
however, evidence regarding their association with disease severity
remains limited, particularly among hospitalized patients in Indonesia.
Objective: This study aimed to determine the association between
potential DDIs and disease severity among hospitalized patients with
COPD at Dr. M. Djamil General Hospital, Padang. Methods: A
quantitative observational study with a cross-sectional design was
conducted prospectively among hospitalized patients with COPD from
February to April 2026. Total sampling was applied, resulting in 25
eligible patients. Potential DDIs were identified using the Lexicomp®
Drug Interactions database and classified according to severity and
mechanism. Descriptive statistics were used to summarize patient
characteristics and potential DDIs, while Fisher's Exact test was
performed to analyze the association between potential DDIs and
disease severity at a significance level of p < 0.05. Results: Most patients
were male (76.0%), aged =60 years (56.0%), and received =10
medications (76.0%). Most were classified as GOLD II (72.0%). Potential
DDIs were identified in 24 patients (96.0%), comprising 185 interaction
events. Moderate interactions predominated (74.05%), followed by
major (17.84%) and minor (8.1%) interactions. Pharmacodynamic
interactions accounted for 93.51%, while pharmacokinetic interactions
accounted for 6.49%. Potential DDIs occurred in all patients with GOLD
II and GOLD III disease but not in the single GOLD I patient. Fisher's
Exact test showed a significant association between potential DDIs and
disease severity (p = 0.040). Conclusion: Potential DDIs were highly
prevalent and predominantly moderate and pharmacodynamic. Their
association with COPD severity highlights the need for routine
medication review and closer monitoring, particularly in patients with
moderate and severe COPD.
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1. INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a progressive chronic respiratory disease
characterized by persistent airflow limitation caused by chronic airway inflammation following long-
term exposure to harmful particles or gases, particularly cigarette smoke and air pollution. COPD has
become one of the leading causes of morbidity and mortality worldwide and continues to impose a
substantial burden on healthcare systems because of its chronic nature, frequent exacerbations, and
declining pulmonary function. According to the World Health Organization (WHO), COPD ranked
as the fourth leading cause of death worldwide in 2024, accounting for approximately 3.5 million
deaths or nearly 5% of all global deaths. The majority of COPD-related deaths occur in low- and
middle-income countries, where tobacco smoking, household biomass exposure, occupational
hazards, and environmental pollution remain highly prevalent (World Health Organization, 2023).
Likewise, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) reported that the global
burden of COPD continues to increase due to population aging, persistent smoking habits, and
prolonged exposure to environmental pollutants, emphasizing the need for early diagnosis and
comprehensive disease management (Global Initiative for Chronic Obstructive Lung Disease
[GOLD], 2024).

In Indonesia, COPD remains an important public health concern because of its increasing
prevalence and clinical burden. Data from the 2018 National Basic Health Research (Riskesdas)
demonstrated that chronic respiratory diseases continue to contribute substantially to morbidity
among the Indonesian population (Badan Penelitian dan Pengembangan Kesehatan, 2018). In West
Sumatra Province, COPD ranked 23rd among 34 provinces, with a prevalence of 3.1%, representing
approximately 164,000 affected individuals (Sari et al., 2023). Furthermore, medical record data from
Dr. M. Djamil General Hospital, Padang, documented 28 hospitalized patients with COPD during
July-August 2022, indicating that COPD remains an important regional health problem requiring
continuous clinical attention (Mahardika, 2023). The Indonesian Society of Respirology also
recognizes cigarette smoking, biomass fuel exposure, occupational hazards, and air pollution as the
principal risk factors contributing to COPD development and progression (Perhimpunan Dokter
Paru Indonesia, 2021; Antariksa et al., 2023). These findings are further supported by the Indonesian
Ministry of Health, which reported that worsening air pollution has contributed to the increasing
incidence of respiratory diseases throughout Indonesia (Kementerian Kesehatan Republik Indonesia,
2023).

COPD is commonly accompanied by multiple chronic comorbidities, including
cardiovascular disease, diabetes mellitus, hypertension, chronic infections, and metabolic disorders,
requiring long-term pharmacological management involving multiple medications. Consequently,
patients with COPD are particularly vulnerable to polypharmacy and potential drug-drug
interactions (DDIs). Hanlon et al. (2018) reported that more than half of patients with COPD
received five or more medications daily, while the prevalence of polypharmacy increased to 62.4%
among patients aged 65 years or older. Similarly, Alwafi et al. (2024) demonstrated that
polypharmacy and multiple comorbidities are highly prevalent among hospitalized patients with
COPD. The increasing complexity of pharmacotherapy substantially elevates the likelihood of DDIs,
which may reduce therapeutic effectiveness, increase adverse drug reactions, prolong hospitalization,
and compromise patient safety.

Drug-drug interactions occur when one medication alters the pharmacological effect of
another through pharmacokinetic or pharmacodynamic mechanisms (Baxter, 2010; Tatro, 20u). In
patients with COPD, interactions frequently involve bronchodilators, corticosteroids, antibiotics,
diuretics, cardiovascular agents, and medications prescribed for accompanying comorbidities. As
disease severity progresses, patients generally require more intensive pharmacotherapy and a greater
number of medications, thereby increasing the probability of clinically significant DDIs. If these
interactions are not identified appropriately, they may contribute to treatment failure, respiratory
deterioration, prolonged hospitalization, and additional medication-related complications
(Stojadinovic et al., 2020).
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Previous studies have consistently demonstrated the occurrence of polypharmacy and
potential DDIs among patients with COPD. Muriyanto et al. (2022) reported that polypharmacy
significantly increased the risk of drug interactions capable of reducing therapeutic effectiveness and
increasing the likelihood of adverse clinical outcomes. Likewise, Panduwiguna et al. (2023)
emphasized that pharmacotherapy evaluation is essential to optimize COPD treatment and
minimize medication-related problems. Stojadinovic et al. (2020) further identified medication
burden as one of the major predictors of potential DDIs in hospitalized patients with COPD.
Although these studies have described the prevalence, patterns, and risk factors of potential drug
interactions, evidence evaluating the association between potential DDIs and disease severity
remains limited, particularly among hospitalized patients in Indonesia. Moreover, no published
study has specifically investigated this association at Dr. M. Djamil General Hospital, Padang.

Despite the existing evidence on polypharmacy and potential DDIs in patients with COPD,
an important evidence gap remains in Indonesia regarding whether the occurrence of potential DDIs
differs according to COPD disease severity and what characteristics these interactions present in
hospitalized patients. Existing Indonesian studies have primarily focused on medication use,
polypharmacy, or the occurrence of potential drug interactions, without specifically examining their
relationship with COPD severity. In addition, limited evidence is available regarding the distribution
of potential DDIs according to their clinical severity and pharmacological mechanism in hospitalized
Indonesian patients with COPD. Addressing this gap is important because patients with more severe
COPD may require more complex pharmacotherapy and therefore may be at greater risk of
medication-related problems.

This study may also contribute to the optimization of clinical pharmacy services by
providing evidence to support systematic medication review and early identification of potential
DDIs in hospitalized patients with COPD. Information on the frequency, severity, and mechanisms
of potential DDIs can help pharmacists identify patients who require closer monitoring and prioritize
medication review, particularly among patients with moderate and severe COPD. These findings may
strengthen collaboration between pharmacists and physicians in evaluating medication regimens,
preventing clinically relevant drug interactions, improving medication safety, and optimizing
pharmaceutical care for patients with COPD.

Therefore, this study was conducted to determine the association between potential drug-
drug interactions and disease severity among hospitalized patients with chronic obstructive
pulmonary disease at Dr. M. Djamil General Hospital, Padang. The findings are expected to provide
scientific evidence supporting the early identification and prevention of potential drug interactions
in clinical practice, thereby assisting physicians and pharmacists in optimizing pharmacotherapy,
improving medication safety, minimizing drug-related problems, and ultimately enhancing clinical
outcomes among patients with COPD.

2.  RESEARCH METHOD
This study employed an analytic observational design with a cross-sectional approach to determine
the association between potential drug-drug interactions and disease severity among hospitalized
patients with chronic obstructive pulmonary disease (COPD) at Dr. M. Djamil General Hospital,
Padang, Indonesia. The study was conducted from February to April 2026 using retrospective
secondary data obtained from patients' medical records.

The study population comprised all hospitalized patients diagnosed with COPD during the
study period. Samples were selected using the total sampling technique, resulting in 25 patients who
met the inclusion criteria. The use of total sampling was based on the limited number of hospitalized
COPD patients who met the eligibility criteria during the study period. Therefore, all eligible patients
were included in the study rather than selecting a subset of the population. The final sample of 25
patients represented the entire accessible population that fulfilled the inclusion criteria during the
study period. Eligible participants were hospitalized patients diagnosed with COPD who received
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pharmacological treatment and had complete medical records, including demographic
characteristics, prescribed medications, dosage, route of administration, and disease severity.
Patients with incomplete medical records were excluded from the study.

The collected data included patients' demographic characteristics, prescribed medications,
disease severity based on the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
classification, and potential drug-drug interactions. Potential drug interactions were identified using
the Lexicomp® Drug Interactions database and classified according to their clinical significance
(Baxter, 2010; Tatro, 2011). COPD severity was determined according to the GOLD classification
documented in the patients' clinical records. The classification of airflow limitation was based on
post-bronchodilator forced expiratory volume in one second (FEV,) as a percentage of the predicted
value, with GOLD 1 representing mild airflow limitation (FEV;, 280%), GOLD II representing
moderate airflow limitation (FEV, 50-79%), GOLD III representing severe airflow limitation (FEV,
30-49%), and GOLD 1V representing very severe airflow limitation (FEV, <30%). The GOLD
classification was used to categorize disease severity based on the documented clinical assessment of
each patient.

Descriptive statistics were used to summarize patient characteristics and the occurrence of
potential drug-drug interactions as frequencies and percentages. The association between potential
drug-drug interactions and disease severity was analyzed using Fisher's Exact test because the
assumptions for the Chi-square test were not fulfilled. Statistical significance was established at p <
0.05. Data analysis was performed using SPSS software (Sugiyono, 2019; Notoatmodjo, 2010).

3. RESULTS AND DISCUSSIONS
A total of 25 hospitalized patients diagnosed with chronic obstructive pulmonary disease (COPD)
who met the inclusion criteria were included in this study. The findings are presented according to
the study objectives, including patient characteristics, the profile of potential drug-drug interactions,
the most frequently identified interacting drug pairs, and the association between potential drug-
drug interactions and disease severity.

Patient Characteristics

Table 1. Characteristics of hospitalized patients with chronic obstructive pulmonary disease (n = 25)

Characteristics Frequency (n)  Percentage (%)
Sex
Male 19 76.0
Female 6 24.0
Age (years)
<60 1 44.0
=60 14 56.0
Number of medications
<5 medications 1 4.0
5-9 medications 5 20.0
=10 medications 19 76.0
Disease severity

GOLD 1 1 4.0
GOLD I 18 72.0
GOLD III 6 24.0

Source: Authors' analysis based on patients' medical records, 2026

Most hospitalized patients with COPD were male (76.0%) and aged =60 years (56.0%).
Polypharmacy was common, with 19 patients (76.0%) receiving ten or more medications during
hospitalization. Based on disease severity, most patients were categorized as GOLD II (72.0%),
followed by GOLD III (24.0%), while only one patient (4.0%) had mild COPD (GOLD I).

The predominance of male patients in this study is consistent with the epidemiological
characteristics of COPD, in which cigarette smoking remains the leading risk factor. According to the
Indonesian Society of Respirology, smoking is the principal contributor to COPD incidence in
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Indonesia (Perhimpunan Dokter Paru Indonesia, 2021). Similar findings were reported by Hanlon et
al. (2018) and Alwafi et al. (2024), who observed that COPD predominantly affects older men with
multiple comorbidities. The high proportion of patients aged =60 years also reflects the progressive
nature of COPD, which develops following long-term exposure to tobacco smoke and environmental
pollutants (GOLD, 2024). Furthermore, the high prevalence of polypharmacy observed in this study
is expected because hospitalized patients frequently require bronchodilators, corticosteroids,
antibiotics, and medications for accompanying comorbidities, thereby increasing medication burden
and the potential for drug-related problems (Hanlon et al., 2018; Alwafi et al., 2024).

Profile of Potential Drug-Drug Interactions

Table 2. Profile of potential drug-drug interactions

Variable Category n %
Occurrence of potential DDIs Yes 24 96.0

No 1 4.0

Severity Minor 15 8.1
Moderate 137  74.05
Major 33  17.84
Mechanism Pharmacodynamic 173  93.51
Pharmacokinetic 12 6.49

Number of DDIs per patient None 1 4.0
1-10 18 72.0
11-20 5 20.0

>21 1 4.0

Source: Authors' analysis based on patients’ medical records, 2026

Potential drug-drug interactions were identified in 24 of the 25 patients (96.0%). A total of
185 potential interaction events were detected during hospitalization. Moderate interactions
predominated (74.05%), followed by major (17.84%) and minor interactions (8.11%). Based on the
interaction mechanism, pharmacodynamic interactions accounted for 173 events (93.51%), whereas
pharmacokinetic interactions accounted for only 12 events (6.49%). Most patients experienced
between one and ten potential interaction events (72.0%), while one patient experienced more than
21 interaction events.

The high proportion of patients with potential DDIs (96.0%) may be related to the
substantial medication burden observed in this study, as 76.0% of patients received ten or more
medications during hospitalization. Hospitalized patients with COPD may receive multiple drugs
concurrently to manage respiratory symptoms, acute exacerbations, and comorbid conditions. The
simultaneous use of several therapeutic classes increases the number of possible drug combinations
and consequently increases the likelihood of potential DDIs. In addition, the older age of most
patients (56.0% aged =60 years) and the presence of complex pharmacotherapy may further
contribute to the risk of medication-related problems. These findings are consistent with previous
studies identifying polypharmacy and medication burden as important factors associated with
potential DDIs in patients with COPD.

The high prevalence of potential drug-drug interactions observed in this study reflects the
complexity of pharmacotherapy among hospitalized patients with COPD. Patients commonly receive
multiple medications simultaneously to manage respiratory symptoms, acute exacerbations, and
accompanying comorbidities. Consequently, increasing medication burden substantially elevates the
likelihood of clinically significant drug interactions. Similar findings were reported by Muriyanto et
al. (2022), who found that polypharmacy was strongly associated with the occurrence of potential
drug interactions in patients with COPD. Stojadinovic et al. (2020) also identified medication burden
as one of the principal predictors of potential DDIs among hospitalized patients with COPD.

Moderate interactions represented nearly three-quarters of all identified interactions
(74.05%). Although moderate interactions do not necessarily require discontinuation of therapy,
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their high frequency indicates that medication regimens should not be considered low risk and may
require clinical monitoring, dose adjustment, or modification of therapy depending on the
interacting drug combination. In clinical pharmacy practice, these interactions can be used to
prioritize medication review and monitoring, particularly when patients receive multiple
medications or have additional risk factors for adverse drug events. Therefore, the predominance of
moderate interactions in this study emphasizes the need for routine monitoring of treatment
response and potential adverse effects during hospitalization rather than relying solely on
identification of major interactions.

Interacting Drug Pairs

Table 3. Most frequently identified drug-drug interaction pairs

Drug Combination Frequency Percentage (%)
Corticosteroids + Antibiotics 16 8.65
Bronchodilators + Methylxanthines 8 4.32
Corticosteroids + Antihypertensives 8 4.32
Bronchodilators + Prokinetics 7 3.78
Antibiotics + Antihypertensives 7 3.78
NSAIDs + Diuretics 6 3.24
Diuretics + Antihypertensives 6 3.24

Source: Authors' analysis based on patients’ medical records using the Lexicomp® Drug Interactions database, 2026

The most frequently identified interaction involved corticosteroids combined with
antibiotics (8.65%), followed by bronchodilators combined with methylxanthines and corticosteroids
combined with antihypertensive agents (4.32% each). These combinations were frequently
prescribed because they represent common pharmacotherapeutic regimens for hospitalized patients
with COPD.

The interaction patterns identified in this study indicate that combinations involving
corticosteroids, antibiotics, bronchodilators, methylxanthines, antihypertensive agents, diuretics,
and NSAIDs were among the most frequently encountered interacting drug classes. These
combinations reflect the multidrug treatment commonly required to manage COPD and its
associated conditions. In particular, corticosteroid-antibiotic combinations were the most frequently
identified interaction, accounting for 8.65% of all interaction events, while bronchodilator-
methylxanthine and corticosteroid-antihypertensive combinations each accounted for 4.32%.
Therefore, these drug classes may warrant particular attention during medication review, especially
when several of them are prescribed concurrently.

Corticosteroids and antibiotics are routinely administered during acute exacerbations to
reduce airway inflammation and manage bacterial infections, thereby increasing the probability of
potential interactions. Likewise, bronchodilator-methylxanthine combinations remain common
despite the narrow therapeutic index of methylxanthines, requiring close clinical monitoring (GOLD,
2024; Baxter, 2010). These findings emphasize the importance of comprehensive medication review
by physicians and clinical pharmacists to identify clinically significant interactions and optimize
pharmacotherapy.

Association Between Potential Drug-Drug Interactions and Disease Severity

Table 4. Association between potential drug-drug interactions and disease severity
Disease Severity  Potential DDIsn (%) No Potential DDIsn (%) Total p-value

GOLD1 o (0.0) 1 (100.0) 1
GOLD II 18 (100.0) 0 (0.0) 18 0.040
GOLD III 6 (100.0) o (0.0) 6

Source: Authors' analysis based on patients' medical records, 2026 Fisher's Exact test.
Potential drug-drug interactions occurred in all patients with moderate and severe COPD,
whereas the only patient with mild disease did not experience any potential interaction. Statistical
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analysis using Fisher's Exact test demonstrated a significant association between potential drug-drug
interactions and disease severity (p = 0.040).

This finding suggests that increasing COPD severity is associated with greater
pharmacotherapeutic complexity and a higher likelihood of potential drug interactions. Patients with
moderate and severe COPD generally require more intensive treatment, including combinations of
bronchodilators, corticosteroids, antibiotics, and medications for accompanying chronic diseases,
resulting in increased medication burden. Similar findings were reported by Stojadinovic et al.
(2020), who identified medication burden as one of the principal determinants of potential DDIs
among patients with COPD. Hanlon et al. (2018) also demonstrated that multimorbidity and
polypharmacy substantially increase the risk of medication-related problems in patients with COPD.
Likewise, Alwafi et al. (2024) reported that patients with multiple comorbidities were significantly
more likely to experience polypharmacy and potential DDIs.

The significant association observed in the present study highlights the importance of
routine medication review, particularly among patients with moderate and severe COPD. Early
identification of potential DDIs may assist healthcare professionals in optimizing pharmacotherapy,
preventing adverse drug events, and improving medication safety during hospitalization.

4.  CONCLUSION

Potential drug-drug interactions were highly prevalent among hospitalized patients with chronic
obstructive pulmonary disease (COPD) at Dr. M. Djamil General Hospital, Padang, with interactions
identified in 96.0% of patients. Most potential interactions were classified as moderate in severity
and occurred through pharmacodynamic mechanisms. Statistical analysis demonstrated a significant
association between potential drug-drug interactions and disease severity (p = 0.040), indicating that
patients with more severe COPD were more likely to experience potential drug interactions because
of increasingly complex pharmacotherapy.

These findings highlight the importance of incorporating routine medication review and
systematic screening for potential drug-drug interactions into clinical pharmacy services for
hospitalized patients with COPD. Medication review should pay particular attention to patients
receiving multiple medications and those with moderate or severe COPD, with appropriate
monitoring of potential adverse effects and therapeutic response. Collaboration between pharmacists
and physicians can support the identification and management of potential interactions, thereby
improving medication safety and optimizing pharmacotherapy.

Future research should involve larger and multicenter populations to strengthen the
evidence regarding the relationship between potential drug-drug interactions and COPD disease
severity. Prospective studies with longer follow-up are also needed to evaluate whether identified
potential interactions are associated with clinically relevant outcomes, such as adverse drug events,
treatment response, exacerbations, and length of hospitalization. Further studies should also
examine specific interacting drug combinations and potential confounding factors, including
polypharmacy, comorbidities, age, and COPD treatment intensity.

These findings emphasize the importance of routine medication review and early
identification of potential drug-drug interactions as part of pharmaceutical care for hospitalized
patients with COPD. Collaboration among physicians, pharmacists, and other healthcare
professionals is essential to optimize pharmacotherapy, minimize drug-related problems, and
improve patient safety and therapeutic outcomes..
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