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Abstract

Background: Chronic Obstructive Pulmonary Disease (COPD) remains a leading cause of
morbidity and mortality, with significant systemic implications. QTc interval prolongation, a known
indicator of cardiac risk, has been observed in COPD patients, though its correlation with disease
severity is not well-established.

Aim: This study aims to evaluate the relationship between QTc interval prolongation and the
severity of COPD, exploring QTc as a potential marker for cardiac risk in COPD management.
Methods: A cross-sectional study was conducted on a cohort of 120 participants (60 COPD patients
and 60 age- and sex-matched controls) recruited from a tertiary care hospital. COPD severity was
classified into mild, moderate, and severe groups based on post-bronchodilator FEV1 values
according to GOLD guidelines. Electrocardiograms (ECGs) were recorded, and QTc¢ intervals were
calculated using Bazett’s formula. Data on patient demographics, pulmonary function, and QTc
values were analyzed, with one-way ANOVA and Pearson correlation applied to assess the
relationship between COPD severity and QTc prolongation.

Results: COPD patients exhibited significantly prolonged QTc intervals compared to controls (p <
0.001). Mean QTc intervals increased with COPD severity (mild = 430.2 £ 10.1 ms, moderate =
455.7 £ 12.8 ms, severe = 470.3 £ 13.9 ms; p < 0.05). A strong positive correlation (r = 0.64, p <
0.01) was observed between QTc prolongation and COPD severity, indicating elevated cardiac risk
with disease progression.

Conclusion: The study demonstrates a clear association between QTc interval prolongation and
COPD severity. These findings suggest the need for regular cardiac monitoring in COPD patients,
particularly those with moderate to severe disease. Future studies are recommended to further
explore QTc prolongation as a prognostic tool in COPD care.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a progressive respiratory disorder characterized by persistent
airflow limitation and chronic inflammation in the airways and lungs. Globally, COPD is a major cause of
morbidity and mortality, significantly impacting healthcare systems due to high healthcare costs, disability, and
reduced quality of life for affected individuals.! According to the World Health Organization, COPD is the third
leading cause of death worldwide, with its prevalence continuing to rise, especially in low- and middle-income
countries.?

COPD is commonly associated with several systemic comorbidities, particularly cardiovascular diseases, which
contribute to poor prognosis and increased mortality risk. QT interval prolongation, corrected for heart rate (QTc),
has gained attention as an indicator of cardiac abnormalities in COPD patients.? The QTc interval, measuring the
time from the start of ventricular depolarization to the end of ventricular repolarization, serves as an important
marker of ventricular electrical activity. QTc prolongation is often linked to elevated risks of ventricular
arrhythmias and sudden cardiac events.*

Several factors in COPD may contribute to QTc prolongation, including systemic inflammation, oxidative stress,
hypoxemia, autonomic dysregulation, and electrolyte imbalances.’ Inflammation and oxidative stress, prevalent
in COPD, are known to induce endothelial dysfunction and autonomic imbalance, further worsening cardiac
repolarization.® Hypoxemia, often observed in advanced COPD stages, has also been linked to QTc prolongation
due to its effects on myocardial function and autonomic tone.”

While some studies suggest an association between COPD and QTc prolongation, the relationship between QTc
interval length and varying COPD severity remains inadequately explored.®® Clarifying this relationship is
essential, as QTc prolongation could serve as a non-invasive marker for cardiac risk stratification in COPD, aiding
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in early intervention for cardiac complications. This study investigates the correlation between QTc prolongation
and COPD severity, evaluating whether QTc can serve as a prognostic tool for cardiac risk in COPD.

The primary objective is to assess QTc intervals across different stages of COPD severity to determine if a
significant association exists. Establishing this correlation may underscore the importance of cardiac monitoring
in COPD and support QTc interval measurements as an accessible, non-invasive tool for identifying high-risk
COPD patients.

METHODS

Study Design and Population

This cross-sectional study was conducted at a tertiary care center to investigate the relationship between QTc
prolongation and COPD severity. A total of 120 participants were enrolled, including 60 COPD patients and 60
age- and sex-matched controls without COPD. COPD patients were further classified into three severity groups—
mild, moderate, and severe—based on post-bronchodilator FEV1 values according to the Global Initiative for
Chronic Obstructive Lung Disease (GOLD) guidelines.! Inclusion criteria for COPD patients included a clinical
diagnosis of COPD, an FEV1/FVC ratio <0.7, and age over 40 years. Exclusion criteria were a history of
significant arrhythmias, recent myocardial infarction, or other major cardiovascular conditions that could
independently affect QTec.

Data Collection

Demographic and clinical data, including age, sex, body mass index (BMI), smoking history, and medication use,
were collected through patient interviews and medical records. Pulmonary function tests (PFTs) were performed
on all COPD patients to confirm disease classification and severity. Resting 12-lead electrocardiograms (ECGs)
were recorded for both COPD patients and controls, following a 10-minute resting period in a supine position.
QTc Interval Measurement

The QT interval was measured manually from the onset of the Q wave to the end of the T wave in lead II. To
account for heart rate variability, QTc was calculated using Bazett’s formula (QTc = QT/NRR). Each ECG was
reviewed independently by two blinded cardiologists to ensure accuracy and minimize inter-observer variability.
Any discrepancies were resolved by a third senior cardiologist.

Statistical Analysis

Data were analyzed using SPSS version 25.0. Continuous variables were expressed as mean + standard deviation,
while categorical variables were presented as percentages. Comparative analysis of QTc intervals across COPD
severity groups was conducted using one-way analysis of variance (ANOVA). Pearson correlation was employed
to assess the relationship between QTc interval and COPD severity. A p-value of <0.05 was considered
statistically significant.

RESULTS

Participant Characteristics

A total of 120 participants were included in the analysis, comprising 60 COPD patients and 60 age- and sex-
matched controls. No statistically significant differences were observed in age, sex, or BMI between the COPD
and control groups (p > 0.05), indicating appropriate matching. COPD patients were classified into three severity
groups based on GOLD criteria: 20 mild, 20 moderate, and 20 severe cases.

QTec Interval Analysis and Clinical Characteristics

The mean QTc interval was significantly longer in COPD patients (459.4 + 13.8 ms) compared to controls (423.2
+12.3 ms, p <0.001). As COPD severity increased, QTc intervals also prolonged progressively, with mean QTc
values 0f 439.2 + 10.1 ms for mild COPD, 457.6 + 11.9 ms for moderate COPD, and 473.8 + 12.8 ms for severe
COPD (p < 0.01 across groups). Other ECG parameters, including heart rate and systolic blood pressure, were
also significantly higher in COPD patients than in controls (p < 0.05).

Correlation Between QTc Interval and COPD Severity

A strong positive correlation (r = 0.65, p < 0.001) was observed between QTc interval length and COPD severity,
suggesting that QTc prolongation is associated with the progression of COPD. Additionally, QTc prolongation
was more prominent in patients with hypoxemia and a history of frequent exacerbations, though these trends were
not statistically significant (p = 0.07).

Summary of Key Findings
1. COPD patients exhibited significantly prolonged QTc intervals compared to controls.
2. QTec intervals progressively increased with COPD severity, highlighting a positive correlation between
QTc length and COPD stage.
3. COPD patients showed increased heart rates and systolic blood pressure, indicating additional
cardiovascular involvement with disease severity.
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Table 1: Demographic and Clinical Characteristics of COPD Patients and Controls

Characteristic COPD Group (n=60) Control Group (n=60) p-value
Age (years) 58.2+12.6 573+11.8 0.72
Male (%) 55 53 0.65
Body Mass Index (BMI) (kg/m?) 249+3.5 24.6+3.2 0.81
Heart Rate (bpm) 87.5+10.9 75.2+9.1 <0.01
Systolic BP (mm Hg) 130.4+15.3 120.5+12.8 <0.05
Smoking History (%) 78 65 0.10
Table 2: QTc Intervals by COPD Severity
Group N Mean QTc Interval|Standard Deviation (ms)|p-value
(ms)
Control 60 423.2 12.3 <0.001
Mild COPD 20 439.2 10.1 <0.01
Moderate COPD 20 457.6 11.9 <0.01
Severe COPD 20 473.8 12.8 <0.01
Total COPD Group 60 459.4 13.8 <0.001
DISCUSSION

This study highlights a significant association between QTc interval prolongation and COPD severity,
underscoring the QTc interval as a potential cardiac risk marker in COPD management. The observed mean QTc
interval of 459.4 £+ 13.8 ms in COPD patients, compared to 423.2 £+ 12.3 ms in controls (p < 0.001), aligns with
previously reported findings, where QTc prolongation has been implicated in arrhythmic risk among COPD
populations."? This relationship was especially pronounced in severe cases, with a mean QTc of 473.8 = 12.8 ms,
further supporting that as COPD progresses, cardiac vulnerability, marked by QTc prolongation, intensifies.

The mechanisms linking QTc¢ prolongation to COPD severity likely involve systemic inflammation, oxidative
stress, and hypoxemia. Inflammation and oxidative stress are known to impact endothelial function and autonomic
balance, potentially leading to the repolarization abnormalities reflected in QTc prolongation.>* Hypoxemia,
frequently observed in severe COPD, may exacerbate this effect by increasing myocardial workload and
disrupting autonomic control, both of which are reflected in the higher QTc values observed in this study’s severe
COPD subgroup.>$ These findings reinforce that QTc¢ monitoring in advanced COPD may serve as a non-invasive
indicator of increased cardiac risk, particularly in patients with hypoxemic episodes and frequent exacerbations.”®
Additional findings, such as elevated heart rate and systolic blood pressure in COPD patients (mean heart rate:
87.5+10.9 bpm vs. 75.2 £ 9.1 bpm in controls, p < 0.01; systolic BP: 130.4 + 15.3 mm Hg in COPD vs. 120.5 +
12.8 mm Hg in controls, p < 0.05), indicate a broader autonomic dysregulation in COPD. These cardiovascular
alterations may compound the risk associated with QTc prolongation, as sympathetic overactivity and increased
cardiac workload are known to elevate arrhythmic risk.*!2

Clinical Implications and Recommendations

The correlation between QTc prolongation and COPD severity observed in this study suggests that routine QTc
monitoring could provide valuable insights into cardiac risk stratification in COPD patients, particularly in those
with moderate to severe disease.!%!! Regular QT¢c measurement may enable clinicians to identify high-risk patients
who could benefit from targeted cardiovascular interventions, such as anti-arrhythmic management, and enhanced
monitoring. !>

Limitations

This study has several limitations. The cross-sectional design limits causal interpretations; therefore, longitudinal
studies are necessary to establish causality and observe QTc interval changes over time. Additionally, the sample
size, though adequate to detect significant associations, could be expanded in future studies to improve
generalizability across diverse populations.

CONCLUSION
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In summary, QTc interval prolongation correlates with COPD severity and may serve as a valuable non-invasive
marker for cardiac risk assessment in COPD. This study supports the inclusion of QTc monitoring in the standard
evaluation of COPD patients, particularly those in advanced stages. Future research should further explore the
mechanisms underlying this correlation and assess the clinical benefits of QTc monitoring in mitigating adverse
cardiac outcomes in COPD patients.
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