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Abstract:

Introduction- Chronic obstructive pulmonaly disease (COPD) is a prevalent respiratory condition
characterized by airflow limitation that is not completely reversible, with a forced expiratory volume
in one second to forced vital capacity (FEVI/FVC) ratio of less than 70%. It ranks as the fomlh
leading cause of mortality worldwide, following myocardial infarction, cancer, and stroke. COPD is
associated with significant morbidity and mortality, and cardiovascular events have been identified
as the leading cause of death in COPD patients

Aims Objective: This prospective cohort study aimed to investigate ‘’determine the relationship
between arrythmia occurrence and the severity of COPD”’.

Methods: The study included 100 diagnosed cases of COPD, divided into stable COPD and acute
exacerbations. Routine blood investigations, electrocardiogram (ECG), 2D echocardiography, and
24-hour Holter monitoring were conducted to assess cardiac rhythm disturbances. The type of
arrhythmia was noted for each patient. Statistical analysis was performed using SPSS 26 software.

Results: Among the COPD patients, 53% had supraventricular ectopic, 20% had atrial tachycardia,
16% had conduction abnormalities, and 10% had ventricular ectopics. Males had a higher
prevalence of COPD and arrhythmias compared to females. ECG abnormalities associated with right
heart dysfunction, such as P-pulmonale, right ventricular hypertrophy (RVH), and right bundle branch
block (RBBB), were more prevalent in patients with severe COPD. Sinus tachycardia was more
common in severe COPD patients.

Conclusion: The study findings highlight the relationship between COPD severity and the presence
of arrhythmias. Patients with severe COPD had a higher incidence of ECG abnormalities associated
with right heall dysfunction. The prevalence of arrhythmias in COPD patients was estimated at 12-
14%, with supraventricular ectopics and atrial tachycardia being the most common types observed.
Understanding the prevalence and types of arrhythmias in COPD patients can guide appropriate
monitoring and interventions to reduce arrhythmia-related complications.

Vol. 30 No. 07 (2023): JPTCP (497-507) Page | 497


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

“Determine The Relationship Between Arrythmia Occurrence And The Severity Of Copd”’

Keywords: Chronic obstructive pulmonary disease, arrhythmias, Holter monitoring, COPD severity,
right heart dysfunction.

INTRODUCTION

In both developed and developing countries, chronic obstructive pulmonary disease (COPD) is a
prominent cause of illness and death [1]. According to major studies [2,3], cardiovascular events are
the leading cause of COPD-related death, and there is some evidence that arrhythmias may play a
role in some of these events [4]. Patients with both stable [5] and worsened COPD [6,7] might develop
atrial or ventricular rhythm abnormalities, which can increase the risk of sudden death [6,7].

GOLD (guidelines for obstructive lung disease) defines chronic obstructive pulmonary disease
(COPD) as a clinical condition characterizedby airflow limitation that is not totally reversible, with
FEV1/FVC 70%. Chronic bronchitis and emphysema are two types of COPD. It is the world's fourth
biggest cause of mortality, trailing only myocardial infarction, cancer, and stroke. According to
multiple studies, cardiovascular problems, includingarrhythmias, caused a significant number of
mortalities in patients with moderate COPD, particularly in younger people.

In 69 percent of cases, supraventricular tachycardia was present. Repetitive ventricular arrhythmia
was found in 64% of the patients, and it wasmuch more common in men and those with oedema or
high PCO2. In 35% of the patients, the ventricular premature beats were greater than or equivalent to
25 per hour. Arrhythmias in COPD are likely complex, involving a number ofrisk factors such as
hypoxia, acidosis, and a reduction in FEV 1. In stable COPD patients, a lower FEV1 is an independent
predictor of new onset atrial fibrillation.

The occurrence of arrhythmias in COPD sufferers is predicted to be 12-14 percent [8,9]. Arrhythmias
may be because of different comorbidities, together with coronary heart sickness, hypertensive
coronary heart sickness, proper and/or left ventricular failure, hypokalaemia and hypomagnesaemia,
digoxin, or macrolide antibiotics [10]. COPD and arrhythmias have not unusual place hazard factors,
together with older age and smoking, and arrhythmias may be because of different comorbidities,
together with coronary heart sickness, hypertensive coronary heart sickness There were no times of
arrhythmias in spite of research of ischemic coronary heart sickness after bronchodilation and
smoking interplay in COPD [11]. Arrhythmias produced with the aid of using bronchodilators, in
particular, have garnered a whole lot of attention; recently, to keep away from deadly arrhythmia,
important cautions were issued earlier than administering bronchodilators[12,13,14].

n a study using outpatient ECG monitoring, it occurred in 83% of patients with premature ventricular
contractions, 68% with premature ventricular contractions, 61% with premature ventricular
contractions, and 22% with persistent ventricular tachycardia. Did.

In acute exacerbations and stable COPD, arrhythmias were found to be associated with increased
mortality. Therefore, the detection and analysis of COPD arrhythmias is important. Halter monitoring
continuously records the rhythm of the heart during walking. Therefore, it can improve the ability to
observe the rhythm of the heart during symptoms and detect arrhythmias in asymptomatic patients.
The condition affects the likelihood of arrhythmias in patients with COPD and increases the incidence
of supraventricular tachycardia when it worsens (1, 2, 5). Arrhythmias are common even in people
with stable COPDG6, and are not uncommon in atrial fibrillation (AF). Monitoring patients admitted
to the hospital for COPD in clinical practice. Atrial fibrillation is the most common arrhythmia in the
elderly, but little research has been done on the relationship between lung function and the likelihood
ofdeveloping atrial fibrillation. It is important to study the relationship between lower lung function
and atrial fibrillation, as the incidence of COPD can increase. The incidence of COPD is projected
to increase dramatically in the future, reflecting previous smoking practices in an aging society7,8,
and the relationship between decreased lung function and atrial fibrillation can be investigated. It is
important.

The aim of this study was to estimate the prevalence and types of arrhythmias in COPD patients and
to correlate them with severity and presence of right heart failure and acute exacerbations. This would
impact management of COPD patients.
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AIMS & OBJECTIVES

Aims:

This study was be a prospective cohort study conducted in the Department of Medicine at J.A.
Group of Hospitals, Gwalior, from June 2020 to June 2021. The aim of this study is ’determine
the relationship between arrythmia occurrence and the severity of COPD”".

Materials and Methods:

Study Population:

The study was including diagnosed cases of COPD between 30-60 years of age attending the
Department of Medicine at J.A. Group of Hospitals. The sample size was consisting of 100
COPD cases, which was be divided into two groups: stable COPD and acute exacerbations.

Data Collection:

All patients included in the study were undergo routine blood investigations, including
hemogram, erythrocyte sedimentation rate, blood sugars, renal function tests, liver function tests,
electrocardiogram (ECG), and 2D echocardiography. Subsequently, 24-hour Holter
monitoring was be performed using the Release 2.9 Digitrak XT Philips machine to record the
cardiac rhythm disturbances. The type of arrhythmia was noted for each patient.

Statistical Analysis:

The collected data was be compiled and analyzed using SPSS 26 software. Graphs was generated
using Microsoft Excel and Word. A p-value of less than 0.05 was considered statistically
significant.

Inclusion Criteria:

All confirmed cases of COPD (including known cases as well as newly diagnosed cases)
between the ages of 30 to 60 years, diagnosed based on the Revised GOLD criteria, and attending
the Department of Medicine at J.A. Group of Hospitals during the study period from June 2020
to June 2021 was included in the study.

Exclusion Criteria:

1. Patients below 30 years and above 60 years of age.

2. Patients with ischemic heali disease or structural heart. disease diagnosed on ECG and 2D
echocardiography.

3. Patients with other lung diseases such as interstitial lung disease, pneumonia, and active
tuberculosis diagnosed on chest X-ray, sputum microscopy, and pulmonary function tests.

4. Patients on medications known to cause arrhythmias, other than those prescribed for COPD.

OBSERVATIONS

-In the present study, Total 100 male and female patients were included in thestudy among which 20
patients were female (20%) and 80 patients were male(80%).

-Out of 100 patients, maximum cases belonged to age group 61-70 years (n=37), followed by 51-60
years (n=29). Mean age of the cases was 61.18 years with standard deviation of 9.59.

--Out of 80 male patients, maximum belonged to the age group 61-70 years (n=29). Out of 20 female
patients, maximum belonged to the age group 61-70years (n=8).

Table 1: Distribution of patients on basis of disease severity(GOLD staging)

GOLD Staging Total No. of patients (n) Percentage (%)
[ 12 12 40
1 28 28
1l 29 29 60
[\ 31 31
Total 100 100
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Out of 100 patients, maximum number of patients belonged to GOLD stage Ill (n=33), while 28
patients were in GOLD stage I, 27 patients in GOLD stage IV and least number of patients were in
GOLD stage | (n=12), which may also imply that patients do not seek medical advice in early stages
of the disease leading to delay in treatment and increased complications.

-Out of 100 patients, 41 patients had duration of illness between 6 to 10 years, 31 patients had
duration of illness > 10 years while 28 patients had durationof <5 years. The mean duration of
COPD was 9.21 years with standard deviation of 6.04.

Duration of COPD (years)

28% I 41% I 31%
| ] |
I | Tl

<5 6-10

Total No. of patients B percentage

Graph : showing distribution of patients on the basis ofduration of illness

Table 2: Showing Demographic and spirometry variables instudy population according to the

GOLD classification

Variables Total no. of subjects(n=100) | GOLD I/11(n=40) |GOLD I11/1IV(n=60) | p-value
Gender (M/F) 80/20 31/9 49/11 0.6098

Mean Age (years) 61.18+9.59 57.95+7.97 63.33+9.96 0.037
Mean duration (years) 9.21+6.04 6.57+4.14 10.9746.45 <0.001

PFT

FVC (L) 2.96+1.03 3.5¢1.1 2.2+0.5 <0.01
FEV1(L) 1.98+0.77 2.5+0.7 1.24+0.2 <0.001
FEV./FVC (%) 57.0246.97 62.07+4.72 53.65+6.13 <0.001
SpO2 (%) 95.542.2 96.2+1.2 90+-0.85 <0.001

-Above table is showing the correlation of severity of COPD (as per GOLD staging) with the age of
the patients, value of Chi-square test being 8.4587 and p-value being 0.0374, which is statistically
significant showing that severity of COPD is directly related to the age of the patient.

Table 3 : Showing correlation of severity of disease (as perGOLD staging) with the duration of

illness
Duration of COPD(years) |Total No. ofpatients | GOLD I/II GOLD Il/1v

<5 28 19 9

6-10 41 17 24

>10 31 4 27

Total 100 40 60

Mean duration (years) 9.21+6.04 6.57+4.14 10.97+6.45

Chi-square test 18.574
p-value <0.001
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Above table is showing the correlation of severity of COPD (as per GOLD staging) with duration of
the illness. Mean duration is 6.57+ 4.14 years in GOLD stage /11 as compared to 10.97+6.45 years
in GOLD stage I11/1V, value of Chi-square test being 18.574 and p-value being <0.001, whichis
statistically significant showing that severity of COPD is directly related to the duration of the illness.

Table 4: Distribution of patients on the basis of ECG detectingArrhythmias

ECG Total No. of patients(n=100) Percentage(%o)
Arrhythmia 42 42%
Normal 58 58%
Total 100 100%

In present study, Out of 100 patients 42 (42%) have Arrhythmia inECG and 58% have Normal
ECG.

ECG detecting Arrhvthmias

® Arrhvthmia ™ Normal

Graph : Distribution of patients on the basis of ECG detectingArrhythmias

Table 5: Distribution of COPD patients according to type ofarrhythmia in Holter monitoring

Type Arrhythmia Number of Patients (N=100) Percent
Supraventricular Ectopics 48 48%
Ventricular Ectopics 9 9%
Atrial Tachycardia 18 18%
Ventricular Tachycardia 0 0%
Conduction Abnormality 15 15%

In our study, 48% patients had Supraventricular Ectopics arrhythmia followed by 18% had Atrial
tachycardia followed by 15% had conduction Abnormality then 9% had Ventricular Ectopics.

0 15
—

9

Supraventricular " Ventricular Ectopics ™ Atrial
® Frtonics Candurtinn

Graph : Distribution of COPD patients according to type ofarrhythmia in Holter monitoring

Vol. 30 No. 07 (2023): JPTCP (497-507) Page | 501


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

“’Determine The Relationship Between Arrythmia Occurrence And The Severity Of Copd”’

Table 6 : Showing Electrocardiographic changes in patients of COPD according to disease severity

ECG findings Total No. of COPD I/11 (n=40) COPD III/1V (n=60)
patients No. % No. %
Normal electrocardiogram 36 25 62.5 11 18.3
Sinus tachycardia 14 4 10% 10 16.6%
P-Pulmonale +Right atrial enlargement+ Rightventricular 43 10 25% 33 55%
hypertrophy (RVH)
P-Pulmonale + Rightventricular hypertrophy(RVH) + Right 7 1 2.5% 6 10%
bundle branch block (RBBB)

e Out of 100 patients, 36 had normal ECG findings, of which 25 (62.5) belonged to mild category
(GOLD stage I/11) and 11(18.3%) belonged to moderate-severe category (GOLD stage I11/1V).

e Out of total 40 patients in GOLD stage I/1l, 62.5% had normal ECG (n=25) while among 60
patients in GOLD stage I11/1V, only 18.3% had normal ECG (n=11).

e ECG abnormalities showing Right heart dysfunction like P- pulmonale +RVH +RBBB and
P-Pulmonale +Right atrial enlargement+ Right ventricular hypertrophy (RVH) were
significantly higher in patients with GOLD stage II1/IV (i.e. 10% and 55%) as compared to
patients with GOLD stage I/11 (i.e.2.5% and 25%).

e ECG abnormalities showing Sinus tachycardia were significantly higher in patients with GOLD
stage I11/1V (i.e. 16.6%) as compared to 10% in patients with GOLD stage I/1l.

Table 7: Showing Echocardiographic evaluation of COPDpatients according to disease severity

ECHO findings Total No. of COPD I/11(n=40) |COPD I11/1V(n=60)
patients(N=100) No. % No. %
Normal echocardiogram 49 27 67.5 22 36.66
Enlargement of right cardiac chambers 26 7 17.5 19 31.67
Pulmonary artery hypertension 25 6 15 19 31.67
ECHO findings
45
40
35
30
25
. 25 25
15
10
° 62.50%28.33 717.50%31.67 6 15% 31.67%
0 s . o
Normal Enlargement of Pulmonary artery
right hypertension (by
M Total No. of patients ™ COPD I/l ® COPD I/Il ™ COPD llI/Iv® COPD

Graph: Showing Echocardiographic evaluation of COPDpatients according to disease severity

e Out of 100 patients, 42 had normal ECHO findings, of which 25 belonged to mild category (GOLD
stage I/11) and 17 belonged to moderate-severe category (GOLD stage I11/1V).

e Out of total 40 patients in GOLD stage /11, 62.5% had normal ECHO (n=25) while among 60
patients in GOLD stage 111/1V, only 28.33% had normal ECHO (n=17).

e ECHO abnormalities showing Right heart dysfunction like Right cardiac chamber enlargement
and Pulmonary artery Hypertension werefound to be significantly higher in patients with GOLD
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stage I11/1V (i.e.31.67% each) as compared to patients with GOLD stage I/11 (i.e. 17.5% and 15%

respectively).

Table 8: Association between Gold Stage and ECG Changes

ECG Changes Gold Stage Total
I I 1"l [\
Normal 8 (21.6%) 17(45.9%) | 4(11.1%) 8(21.6%) 36(100%)
Tachycardia 2 (14.3%) 2(15.4%) 8(57.1%) 2(14.3%) 14(100%)
P-Pulmonale + RVH 0(0%) 2(16.7%) 7(58.3%) 3(25%) 12(100%)
P-Pulmonale 2(6.7%) 6(20%) 12(40%) 10(33.3%) 30(100%)
P-Pulmonale + RVH+ BBB 0(0%) 1(14.3%) (28.6%) 4(57.1%) 7(100%)

Chi Square Value= 27.667 Df-12 P-Vale-0.006 100(100%)

Discussion:

Chronic Obstructive Pulmonary Disease (COPD) is a complex disease that not only affects the lungs
but also has systemic effects on various organs, including the heart. Cardiovascular complications,
including cardiac arrhythmias, are common in COPD patients due to shared risk factors and the
systemic inflammatory response associated with

the disease® 1

In our study, we found that males had a higher prevalence of COPD and arrhythmias compared to
females, with a male-to-female ratio of 4:1. This finding is consistent with previous studies that have
shown a higher prevalence of COPD in males, which can be attributed to factors such as smoking
and occupational exposure to pollutants (Zaghla et al., Demissie et al.)12-13_

Electrocardiographic (ECG) findings revealed that 42% of the patients in our study had arrhythmias,
while 58% had normal ECG results. Among the patients with normal ECG findings, a majority
belonged to the mild category of COPD (GOLD stage I/11), indicating a possible association between
the severity of COPD and the presence of arrhythmias. In contrast, patients in the moderate-severe
category (GOLD stage 111/1V) had a higher incidence of ECG abnormalities associated with right
heart dysfunction, such as P-pulmonale, right ventricular hypellrophy (RVH), and right bundle
branch block (RBBB). Additionally, sinus tachycardia was more prevalent in patients with severe
COPD.

These findings are consistent with previous studies that have reported similar ECG abnormalities in
COPD patients, including P-pulmonale and sinus tachycardia (Dabadghao et al.,Warnier et al.). The
presence of these ECG abnormalities suggests underlying cardiac dysfunction and highlights the
impact of COPD severity on cardiac function* 1

However, it is important to note that the association between COPD severity and arrhythmias is
complex and multifactorial. Factors such -as systemic inflammation, hypoxia, hypercapnia, and
autonomic dysregulation in COPD can contribute to the development of arrhythmias. Further studies
are needed to elucidate the underlying mechanisms and the specific impact of each factor on
arrhythmia occurrence in COPD patients.

Conclusion:

The findings of tllis study contribute to our understanding of the impact of COPD severity on
arrhythmia development. In the study population, both stable COPD and acute exacerbations were
associated with an increased risk of developing atrial or ventricular rhythm abnormalities. The
prevalence of arrhythmias in COPD patients was estimated to be around 12-14%, with
supraventricular ectopics and atrial tachycardia being the most common types observed.

The study results revealed that tllere is a relationship between the severity of COPD and the presence
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of arrhythmias. Patients with more severe COPD, classified as GOLD stage Il1/1V, had a higher
incidence of electrocardiographic (ECG) abnormalities associated with right heart dysfunction,
including P-pulmonale, right ventricular hypertrophy (RVH), and right bundle branch block (RBBB).
Additionally, sinus tachycardia was more prevalent in patients with severe COPD. These ECG
abnormalities suggest underlying cardiac dysfunction, highlighting the impact of COPD severity on
cardiac function.The association between COPD severity and arrhythmias is likely multifactorial,
involving factors such as systemic inflammation, chronic hypoxia, acidosis, and a decrease in lung
function. Further research is needed to elucidate the specific mechanisms underlying arrhythmia
occurrence in COPD patients and the contribution of each factor.

Understanding the prevalence and types of arrhythmias in COPD patients, as well as their association
with disease severity, is crucial for effective management and improved patient outcomes. This
knowledge can guide healthcare professionals in implementing appropriate monitoring strategies and
interventions to reduce the risk of arrhythmias and associated complications in COPD patients.

Based on the study findings, it is recommended that healthcare providers involved in the care of
COPD patients prioritize cardiac assessment, including ECG, particularly in patients with severe
COPD. Regular monitoring for arrhythmias can help identify and manage cardiac abnormalities,
potentially leading to improved patient outcomes.

Targeted interventions may be developed based on the specific arrhythmia types observed in COPD
patients. For example, patients with supraventricular ectopics may benefit from medications or
interventions targeting atrial fibrillation/flutter, while those with atrial tachycardia may require
specialized treatment options. Further research is warranted to explore the efficacy of different
interventions and their impact on reducing the burden of arrhythmias in COPD patients.

In conclusion, this study provides valuable insights into the pattern of arrhythmias in COPD patients
and their association with disease severity. The findings underscore the importance of cardiac
assessment in the management of COPD patients, particularly those with severe disease. By
identifying and monitoring arrhythmias, healthcare providers can better understand the impact of
these cardiac abnormalities on the clinical course and prognosis of COPD patients, leading to more
targeted interventions and improved patient outcomes.
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