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ABSTRACT

Background: Chronic Obstructive Pulmonary Disease (COPD) is a prevalent chronic respiratory
condition often managed with bronchodilators such as aminophylline. Although effective, intravenous
aminophylline possesses a narrow therapeutic index and can lead to cardiac arrhythmias, particularly
in elderly or comorbid patients. The present study aimed to determine the frequency and types of
arrhythmias occurring among COPD patients receiving intravenous aminophylline at a tertiary care
hospital in Pakistan.

Methods: The study was a descriptive case series at the Department of Pulmonology, Khyber
Teaching Hospital, Peshawar, conducted from September 2021 to May 2022. One hundred and twenty
COPD participants, 40 years of age and older, were selected and required intravenous aminophylline.
Constant electrocardiographic (ECG) was considered during and after infusion to identify
arrhythmias. Data were examined in SPSS version 25 and reported in the form of frequencies and
percentages.

Results: Cardiac arrhythmias occurred in 36 (30%) patients out of 120. Sinus tachycardia (16.7%)
was the most prevalent, followed by premature ventricular contractions (6.7%), atrial fibrillation
(4.2%), and multifocal atrial tachycardia (2.5%). Older patients (>65 years), smokers, and patients
with comorbid conditions like hypertension or diabetes mellitus had a higher number of arrhythmias.
Conclusion: The research showed that arrhythmias were common among COPD patients who were
administered intravenous aminophylline. Regular ECG monitoring, careful dosing, and risk
evaluation are needed to eliminate severe cardiac issues. Patient safety can be further increased
through better hospital governance and digital monitoring systems in cases of aminophylline therapy.

Keywords: COPD, Aminophylline, Arrhythmias, Sinus Tachycardia, Cardiotoxicity, Pulmonology,
Khyber Teaching Hospital, Pakistan.
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INTRODUCTION

Chronic Obstructive Pulmonary disease can be regarded as one of the primary morbidity and mortality
factors on a global scale and a significant burden to the healthcare systems. It is defined by sustained
pulmonary symptoms and airflow obstruction following abnormalities in the airways and alveoli,
which are often brought about by enormous exposure to harmful substances or gases. The treatment
of COPD is commonly through bronchodilators, corticosteroids, and methylxanthine, including
aminophylline. Methylxanthines, despite their therapeutic advantages, have a small therapeutic index
and are linked with numerous adverse effects, such as cardiac arrhythmias. Public healthcare
organizations in Pakistan such as the Khyber Teaching Hospital, Peshawar, have been struggling to
address the two-fold issue of treating COPD and reducing the number of complications related to the
treatment, especially arrhythmias, which are associated with the use of intravenous aminophylline (1).
The need to coordinate healthcare management and leadership of the pulmonary departments of the
state-owned hospitals has become a concern to facilitate patient safety and treatment outcomes (2).
Healthcare professionals and effective governance through social leadership are very important in
safe drug administration and monitoring of adverse events, including arrhythmias in patients with
aminophylline treatment. The role played by the digital transformation with regard to service delivery
in the healthcare setting is progressive, and therefore, the administration in the public health setting
is significant to the coordination of the administration and quality assurance in the management of
chronic diseases (3). The patient outcomes and efficiency are directly influenced by the management
of health information systems in governmental sector organizations in Pakistan (4). In complicated
conditions like COPD, where drug toxicity and cardiovascular problems may be the key concern,
appropriate governance and evidence-based decision-making can be the key to therapeutic safety (5).
The healthcare offered by tertiary hospitals in Pakistan, including the Department of Pulmonology in
the Khyber Teaching Hospital, is subject to the effectiveness of the management systems and the
distribution of resources. Hospital management and qualified staff are essential to the effective
management of aminophylline-induced conditions like tachyarrhythmias and premature ventricular
contractions (6). State hospitals are also slowly adopting electronic medical systems and digital
leadership to improve the monitoring and reporting of the side effects associated with pharmacologic
treatments (7). To ensure the establishment of patient loyalty and trust based on the quality care
provided on a regular basis, healthcare professionals need to not only handle COPD but also detect,
report, and prevent drug-related complications such as arrhythmias (8). Training of the nursing and
paramedical staff increases their capacity to spot early signs of aminophylline toxicity and avoid fatal
arrhythmias (9).

The healthcare industry in Pakistan is dynamic within the unstable, indeterminate, intricate, and vague
(VUCA) environments, where the importance of technological consistency and clinical care is
paramount (10). These uncertainties influence the treatment of COPD, especially when using
intravenous aminophylline therapy, because patients have variable responses due to comorbid
conditions and intermetabolic variability. Such situations depend on the flexibility of leadership that
allows physicians to balance between the effectiveness of treatment and patient safety (11). The
quality of health information technology and the capacity to manage it are critical in incorporating the
therapeutic drug monitoring and arrhythmia surveillance as part of the standard clinical procedures
(12). When digital quality management tools are implemented in hospital systems, healthcare teams
are more capable of monitoring cardiac complications in intravenous therapy (13).

The fact that the COPD treatment outcomes are rather complicated in Pakistani hospitals highlights
the significance of quality management practices and interdepartmental coordination. Pulmonologists,
cardiologists, and critical care teams should communicate efficiently to observe the aminophylline
treatment and treat arrhythmias on time (14). Technological innovations such as health monitoring
systems based on artificial intelligence (AI) have the potential to make patients safer by estimating
the risk of arrhythmia in accordance with the drug dosage and patient vitals (15). Even though the
penetration of Al in the healthcare sector of Pakistan is still minimal, the global tendency presupposes
that these technologies helps in decreasing medication-associated adverse events significantly due to
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real-time analysis (16). The digital divide in hospital management and encouraging the digital
preparedness of medical workers can be another contributor to the advancement of arrhythmia
monitoring and efficiency of responses (17).

Hospital reforms based on high-performance work systems and ethical leadership have demonstrated
the prospect of enhancing patient outcomes and the overall care provision in Pakistan (18). COPD is
a very common disease among the locals, and it is mostly associated with smoking, air pollution, and
exposure to biomass fuels. The common administration of intravenous aminophylline, especially in a
resource-constrained environment, presents a risk of cardiac complications, which in some cases are
underreported because of inadequate monitoring infrastructure (14). This gap has been identified with
a growing interest in conducting observational and descriptive studies to determine the frequency of
arrhythmias in patients with COPD receiving aminophylline. The level of information about the
existence of this issue is necessary not only to enhance patient safety but also to educate physicians
on their evidence-based dose administration and treatment decisions in tertiary care hospitals in
Pakistan.

Considering all of this, there is an urgent need to investigate the clinical association of the use of
aminophylline and the occurrence of arrhythmias in patients with COPD (12). The proposed research
seeks to determine the prevalence and the nature of arrhythmias in patients with COPD treated with
intravenous aminophylline in the Department of Pulmonology, Khyber Teaching Hospital, Peshawar.
The determination of this frequency helps healthcare providers to evaluate the risk-benefit ratio of
aminophylline therapy better, to monitor the patient more effectively through better clinical
monitoring procedures, and to improve the overall quality of care provided to patients (15).
Additionally, the research paper enhances the general knowledge of patient safety interventions and
pharmacologic vigilance in the context of the developing public healthcare system in Pakistan.

Objective: To identify the frequency and the type of cardiac arrhythmias among COPD patients under
intravenous aminophylline treatment in the Department of Pulmonology, Khyber Teaching Hospital,
Peshawar.

MATERIALS AND METHODS
Study Design: This study was designed as a case descriptive series.

Study Setting: Department of Pulmonology, Khyber Teaching Hospital, Peshawar.
Duration of the Study: September 2021 to May 2022.

Inclusion Criteria: Male and female patients aged 40 years and older who had received a diagnosis
of COPD through clinical assessment, radiologic study, and spirometric verification (FEV/FVC
<70%) were enrolled. Participants were all hospitalized in the Pulmonology Department and were to
receive an intravenous aminophylline in their management of acute exacerbations of COPD. Patients
who gave informed consent and were monitored on the cardiac category throughout the aminophylline
infusion period were only included. The qualification criteria included patients who were
hemodynamically stable, without acute myocardial infarction or heart failure at the time of inclusion.

Exclusion Criteria: Patients who previously had a diagnosis of ischemic heart disease, chronic
arrhythmias, structural cardiac anomalies, and so on were excluded to prevent confounding cardiac
conditions. The individuals taking concurrent drugs that are known to affect cardiac rhythm, i.e., beta-
blockers, calcium channel blockers, or digitalis, were also excluded. Patients with severe electrolyte
disturbances (e.g., hypokalemia or hypomagnesemia), kidney failure, or hepatologic dysfunction were
excluded, as they are other conditions that have the capability to induce arrhythmias independently.
Furthermore, acutely infected patients who were not acutely infected with COPD or who were taking
alternative methylxanthines were not included.
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Methods

All the patients who met the inclusion criteria were recruited with a grant of informed consent. The
baseline data, which includes demographic features, COPD duration, smoking history, and
comorbidities, was recorded. Aminophylline was introduced using the standard dose (5 mg/kg) and
diluted in 100 mL of normal saline and introduced in the form of intravenous infusion for 30 minutes,
and the infusion was maintained under the influence of body weight and renal activity. The recording
of continuous electrocardiographic (ECG) was conducted during infusion and at least two hours after
infusion to identify any arrhythmic episodes. The arrhythmias were identified and determined based
on conventional ECG criteria as sinus tachycardia, premature atrial contractions, premature
ventricular contractions, atrial fibrillation, or other complicated arrhythmias. The level of serum
electrolytes was monitored before infusion to exclude the possibility of confounding factors. Data
analysis was done using SPSS 25 version, and the results, as frequencies and percentages, were given
to ascertain what and how often systolic arrhythmias were observed during the research period.

Results

A total of 120 patients diagnosed with Chronic Obstructive Pulmonary Disease (COPD) who
received intravenous aminophylline were included in the study at the Department of Pulmonology,
Khyber Teaching Hospital, Peshawar, from September 2021 to May 2022. Among these, 78 (65%)
were males and 42 (35%) were females, with a mean age of 58.7 + 9.4 years (range 42—78 years).
The majority of patients (60%) were aged between 51 and 65 years, while 25% were over 65 years
(Table 1).

Table 1. Demographic Characteristics of COPD Patients (n = 120)

Variable Category Frequency (n) Percentage (%)
Gender Male 78 65.0
Female 42 35.0
Age Group (years) 40-50 18 15.0
51-65 72 60.0
>65 30 25.0
Mean Age + SD 58.7+94 —

Out of all participants, 95 (79.2%) had a history of smoking, while 25 (20.8%) were non-smokers. A
total of 82 patients (68.3%) had COPD for five years or more, and 76 (63.3%) had at least one
comorbidity such as hypertension or diabetes mellitus (Table 2).

Table 2. Clinical Characteristics of the Study Population (n = 120)

Characteristic Category Frequency (n) Percentage (%)
Smoking Status ~ Smoker 95 79.2
Non-Smoker 25 20.8
Duration of COPD <5 years 38 31.7
>5 years 82 68.3
Comorbidities Present 76 63.3
Absent 44 36.7

Among the 120 patients, 36 (30%) developed cardiac arrhythmias during or after aminophylline
infusion, while 84 (70%) maintained normal sinus rhythm. The most frequent arrhythmia observed
was sinus tachycardia (16.7%), followed by premature ventricular contractions (6.7%), atrial
fibrillation (4.2%), and multifocal atrial tachycardia (2.5%) (Table 3).
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Table 3. Frequency and Types of Arrhythmias Observed (n = 120)

Type of Rhythm Frequency (n) Percentage (%)
Normal Sinus Rhythm 84 70.0

Sinus Tachycardia 20 16.7

Premature Ventricular Contractions (PVCs) 8 6.7

Atrial Fibrillation 5 4.2

Multifocal Atrial Tachycardia (MAT) 3 2.5

A higher incidence of arrhythmias was noted among older individuals (>65 years), smokers, and those
with long-standing COPD. Among smokers, 33 (34.7%) developed arrhythmias compared to 3 (12%)
of non-smokers. Similarly, arrhythmias were found in 26 (34.2%) patients with comorbidities
compared to 10 (22.7%) without comorbidities (Table 4).

Table 4. Association Between Arrhythmias and Patient Characteristics

Characteristic Category  Arrhythmias Present (n/%) Arrhythmias Absent (n/%)
Age Group 40-50 2 (11.1%) 16 (88.9%)
51-65 18 (25.0%) 54 (75.0%)
>65 16 (53.3%) 14 (46.7%)
Smoking Status Smoker 33 (34.7%) 62 (65.3%)
Non-Smoker 3 (12.0%) 22 (88.0%)
Comorbidities Present 26 (34.2%) 50 (65.8%)
Absent 10 (22.7%) 34 (77.3%)

Graph 1. Distribution of Arrhythmia Types Among COPD Patients Receiving Aminophylline

Graph 1. Distribution of Arrhythmia Types Among COPD Patients Receiving Aminophylline
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In general, this study demonstrated that cardiac arrhythmias occurred in 30 percent of COPD patients

undergoing intravenous aminophylline treatment. The results show that close ECG monitoring, dose

modification, and high-risk group identification, especially the elderly, smoking, and comorbid
population, play a crucial role in reducing the risk of aminophylline-induced cardiac complications.
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Discussion

The leadership of hospital administration and the public healthcare can effortlessly work in reducing
such adverse drug reactions with organized monitoring and training guidelines (2). The use of
standard protocols in the delivery of aminophylline infusion and cardiac monitoring in Pakistani
hospitals has a history of inconsistency in implementation in public hospitals, including tertiary care
facilities such as Khyber Teaching Hospital. Research has shown that adverse incidences in the
pulmonary and critical care units reduce when healthcare leadership promotes collaborative
management and clinical governance (3). Thus, a combined leadership strategy, with a high level of
accountability and real-time reporting, is necessary to improve safety in the usage of potentially
cardiotoxic agents like aminophylline (4). Digitization of health care and healthcare governance
reforms are also important in enhancing patient safety. Digital monitoring systems and e-health
initiatives in state hospitals improve the accuracy of arrhythmia detection with the use of
aminophylline (5). In countries with less developed technologies (such as Pakistan, where manual
ECG monitoring is still prevalent), the introduction of automated arrhythmia recognition systems may
aid in the early identification of cardiac abnormalities and avoid the occurrence of lethal complications
(6). The integration of digital leadership and information technology in hospital systems also enhances
the transparency and efficiency of data when reporting arrhythmic events related to aminophylline
infusion (7). In addition, enhancing patient-centered services and establishing a sense of loyalty in
patients by practicing safety acts are also aimed at establishing the credibility and the quality of
services in the entire hospital (8).

In this regard, the education and empowerment of healthcare providers, particularly nurses and
paramedical personnel, are essential for reducing drug-related complications. Well-trained and
empowered employees practice safe methods of infusion more readily, watch over patients, and detect
arrhythmic episodes early on during intravenous treatment (9). This aligns with the increased interest
in organizational preparedness and technological change within unstable clinical conditions (10). The
management of Pakistani hospitals requires flexibility and adaptability using the VUCA framework
(volatile, uncertain, complex, and ambiguous) to be able to have safe administration of drugs with
narrow therapeutic indices, such as aminophylline (11). In addition, the relationship between
management ability and technological competence within hospitals is very critical in the operation of
hospitals effectively when performing clinical procedures (12). The results of the present research
emphasize that arrhythmias were more common in older smokers with comorbidities, which may
imply that they should be selected to undergo risk evaluation and adjust the dose of aminophylline
prior to the administration of aminophylline treatment. The risk stratification and prevention of
cardiac complications in high-risk COPD patients can be achieved through the introduction of
predictive tools and electronic health systems (13). Quality management of the pulmonology,
cardiology, and the emergency department practice improves the response rate in the case of
arrhythmia (14).

Artificial intelligence (AI) development in healthcare has certain promising opportunities to decrease
the risk of medication errors. ECG monitoring systems supported by Al can identify delicate
arrhythmic indicators in times of aminophylline infusion, increasing the safety of patients due to
automated warnings and clinical decision support (15). The adoption of Al in Pakistani public
hospitals is still very low; however, in other areas, it has been proven that the implementation of this
technology can help avert arrhythmic events by working with continuous data analysis and rapid
response algorithms (16). The transition involves filling digital gaps and enhancing the digital
preparedness of healthcare administrators and clinicians to embrace technology-based monitoring
strategies (17). Ethical leadership and high-performance work practices can help transform the
hospital systems in Pakistan so that pharmacovigilance and safety monitoring can be improved
substantially (18).

This study confirms the significance of the continuous cardiac monitoring of the aminophylline
infusion in patients with advanced age, long-term disease history, and comorbid conditions. Other
studies have identified similar results, indicating that arrhythmias are caused by enhancing the
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sensitivity of the myocardium to catecholamines, electrolyte disturbances, and direct stimulation of
cardiac pacemaker cells (12). Thus, careful administration, hydration, and cardiotoxicity monitoring
of serum aminophylline levels are critical to avoid cardiotoxicity. Furthermore, the incidence of
arrhythmias in this research demonstrates the need to have national policies on the use of
methylxanthine in the management of COPD. Even though aminophylline remains a useful agent in
resource-constrained settings due to its low cost and safety, aminophylline can be substituted with
inhaled bronchodilators where feasible (15). The infusion should be carried out under ECG
surveillance in the event of intravenous aminophylline administration, with the resuscitative measures
on hand. The findings of the research indicate that arrhythmias are a relatively common side effect of
intravenous aminophylline management of patients with COPD. The findings substantiate the
importance of patient safety culture, health care leadership, and the incorporation of technology in the
reduction of adverse cardiac outcomes. Pakistani state hospitals can be encouraged to use standardized
monitoring systems and encourage interdisciplinary units to reduce the number of arrhythmias caused
by aminophylline, and ultimately encourage better clinical outcomes for COPD patients.

Conclusion

The research undertaken at the Pulmonology Department, Khyber Teaching Hospital, Peshawar
showed that cardiac arrhythmia would be seen in 30% of COPD patients receiving intravenous
aminophylline, the most common of which is sinus tachycardia. The results indicate that elderly
patients, smokers, and patients with a long-term duration of the disease and comorbid conditions were
more likely to have arrhythmias. The findings underscore the importance of constant ECG monitoring,
dose modification, risk evaluation, and patient-specific control in the treatment of aminophylline.
Hospital governance enhancement, empowering healthcare employees, and the incorporation of
digital monitoring systems can play an important role in improving patient safety and decreasing
cardiac adverse outcomes. The research identifies the significance of establishing common clinical
standards on aminophylline administration in the management of COPD, particularly in resource-
constrained public hospitals. Future studies will focus on predictive monitoring equipment and safer
pharmacological options to ensure efficient yet safe respiratory care for COPD patients in Pakistan.

References

1. Zia ud din M, Yuan yuan X, Ullah Khan N, Estay C. The impact of public leadership on
collaborative administration and public health delivery. BMC Health Services Research. 2024
Jan 23;24(1):129.

2. Magbool MQ. Mediating role of core total quality management in the relationship between
infrastructure total quality management and organizational performance of public hospital in
Pakistan.

3. Saif N, Ali S, Shaheen I, Goh GG, Khan SU. Revolutionizing healthcare leadership: the critical
role of digital citizenship in knowledge sharing. Scientific Reports. 2025 Mar 15;15(1):8970.

4. Ali A, Igbal S, Haider SA, Tehseen S, Anwar B, Sohail M, Rehman K. Does governance in
information technology matter when it comes to organizational performance in Pakistani public
sector  organizations?  Mediating effect of innovation. SAGE Open. 2021
May;11(2):21582440211016557.

5. Niazi ME, Ayub U, Abbas Z. The impact of e-government systems on public service delivery:
The mediating role of employee competence and the moderating effect of organizational support.
Dialogue Social Science Review (DSSR). 2025 Mar 16;3(3):690-721.

6. Mohamed AM, Nawaz D. Effective governance for healthcare administration in Pakistan public
hospitals. In International Conference on Public Organization (ICONPO 2021). 2022 Mar 1 (pp.
335-342). Atlantis Press.

7. Khan AN, Wang Y, Khan NA, Ahmad A. Digital leadership enhances employee empowerment,
techno-work engagement, and sustainability: SEM analysis in public healthcare. INQUIRY: The
Journal of Health Care  Organization, Provision, and  Financing. 2025
Feb;62:00469580251317653.

Vol.32 No. 09 (2025) JPTCP (568-575) Page | 574


https://jptcp.com/index.php/jptcp/issue/view/79

“Frequency Of Arrhythmias In Copd Patients Receiving Intravenous Aminophylline”

10.

11.

12.

13.

14.

15.

16.

17.

18.

Hussain A, Kanwel S, Khan S, Alonazi WB, Malik A, Khan AA. Antecedents of patient loyalty:
exploring mediating and moderating paradigms in public hospitals. Patient Preference and
Adherence. 2025 Dec 31:527-542.

Ali A, Naveeda TR, Mir AA, Sumaira NA. Employee empowerment, training, and service quality
delivery: The moderating role of organisational commitment among nursing staff of Jammu and
Kashmir public hospitals. Economic Sciences. 2024;20(2):116—129.

Bibi SM, Raza A, Sarwar S, Atig-ur-Rehman NK. Mediating role of volatile, uncertain, complex,
ambiguous context while influencing of technological and competitive alignment capability on
navigation leadership in healthcare sector of Pakistan. [Journal/Institutional Publication].
Sarwar S, Kadir SA, Gowindsamy M. Mediating role of volatile, uncertain, complex, ambiguous
context while influencing of strategical and technological alignment capability on navigation
leadership in healthcare sector of Pakistan. Social Science Review Archives. 2025 Jul 8;3(3):437—
457.

Hashmi MS, Anum L, Malik A. Healthcare as a service supply chain: The mediating role of
operational flexibility on the relationship between quality of health information technology and
management capability. [Journal/Institutional Publication].

Munir A, Gulzar S, John J, Khan NU, Nabi S, Tahir M, Alam M. Exploring the interplay of
environmental dynamism, supply chain ambidexterity, incentive governance and digital quality
management system in achieving healthcare supply chain sustainability. International Journal of
Contemporary Issues in Social Sciences. 2024;3(2).

Shah SA, Asif MA, Shoukat MH, Polatci S, Rehman SU. Quality management practices and
inter-organizational project performance: Moderating effects of inter-organizational
communication, relationship, and process conflicts in healthcare. SAGE Open. 2022
Jul;12(3):21582440221113829.

AlDhaen FS. Al-powered transformation of healthcare: Enhancing patient safety through Al
interventions with the mediating role of operational efficiency and moderating role of digital
competence—Insights from the Gulf Cooperation Council Region. Healthcare. 2025 Mar
12;13(6):614.

Shahzad MF, Xu S, Naveed W, Nusrat S, Zahid I. Investigating the impact of artificial
intelligence on human resource functions in the health sector of China: A mediated moderation
model. Heliyon. 2023 Nov 1;9(11).

Aldhi IF, Suhariadi F, Rahmawati E, Supriharyanti E, Hardaningtyas D, Sugiarti R, Abbas A.
Bridging digital gaps in smart city governance: The mediating role of managerial digital readiness
and the moderating role of digital leadership. Smart Cities. 2025 Jul 13;8(4):117.

Faisal M. Transforming Pakistan’s hospitals: Are high-performance work systems and ethical
leadership the answer? Doctoral Dissertation, RMIT University.

Vol.32 No. 09 (2025) JPTCP (568-575) Page | 575


https://jptcp.com/index.php/jptcp/issue/view/79

