
Original Article 

NJIRM 2020; Vol.11(4) July-August                       eISSN: 0975-9840                                        pISSN: 2230 - 9969   15 

 

Electrocardiographic Findings and Its Comparison With Chronic Obstructive 
Pulmonary Disease Severity In Patients: A Prospective Study  

Dr. Rakesh Kumar Shahi*, Dr. Rajendra Rai**, Dr. P Nigam*** 
*Professor of Medicine, B.R.D Medical College, Gorakhpur, UP, India, **Assistant professor, B.R.D Medical College,            

Gorakhpur, UP, India, ***Retired Professor, B.R.D. Medical College, Gorakhpur, UP, India 

Abstract: Background: Electrocardiographic evaluation is an important tool for assessing the cardiac 
abnormalities in patients with chronic obstructive pulmonary disease (COPD). Aims and Objectives: To 
evaluate the electrocardiographic findings in patients with COPD and distribute them based on COPD 
severity. Material and Methods: Hundred COPD patients confirmed using clinical, radiology of chest, and 
pulmonary function test were studied in the Department of Medicine, BRD Medical College, Gorakhpur 
from February 2017 to July 2018.  Patients were divided based on severity of COPD based on forced 
expiratory volume in one second (FEV1) values in to mild (60-79), moderate (40-59) and severe (<40). Two-
dimension trans-thoracic Doppler and M-mode echocardiography was performed and findings were 
compared with the severity of the COPD. Result: Majority were males (87%). Mean age of study cohort was 
61.45±11.27 years. COPD was more prevalent in patients who were in fifth to seventh decade of their age. 
Mean FEV1 was 36.78 ± 11.56 % of predicted. Majority of the patients had severe COPD (65%). Most 
common symptoms for COPD was breathlessness (100%) followed by cough with sputum (96%). In 
echocardiographic evaluation majority had pulmonary hypertension (62%), 58% had corpulmonale 52% had 
right ventricular dilatation and 34% right ventricular hypertrophy. Among the patients with mild COPD, only 
2 patients had evidence of pulmonary hypertension.  Among the patients with moderate COPD, 31% 
patients had echocardiography evidence of pulmonary hypertension, 28% had evidence of corpulmonale 
whereas in severe COPD group75% had pulmonary hypertension and 82% had echocardiographic evidence 
of corpulmonale. Conclusion: We found a high prevalence of pulmonary hypertension, corpulmonale, left 
ventricular dysfunction complicating COPD, more so with more severe COPD. We recommend screening of 
all COPD patients for cardiac complications. [Shahi R Natl J Integr Res Med, 2020; 11(4):15-18] 
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Introduction: Chronic obstructive pulmonary 
disease (COPD) is defined as the disorder of in 
which there is reduced maximum expiratory flow 
and delayed emptying of the lungs. Majority of 
the airflow limitation are progressive and 
irreversible1.  Previous reports have suggested 
that even a minor reduction in expiratory flow 
volumes modifies the risk of ischemic heart 
diseases, strokes, and sudden cardiac deaths 2- 
to 3-fold1,2. 
 
Reports have shown that patients with forced 
expiratory volume in one second (FEV1)> 50% of 
predicted, cardiovascular diseases (CVDs) are 
responsible for approximately 50% of all 
hospitalization and nearly one third of all deaths2. 
In more severe disease, CVD accounts for 20%–
25% of all deaths in COPD3. 
 
Cardiac abnormality like pulmonary hyper-
tension, corpulmonale, right ventricular 
dysfunction, and left ventricular dysfunction are 
also developed in patients with COPD. Patients 
with COPD also get acute exacerbations4,5.  World 
Bank data has projected COPD as the 3rd and 5th 
eading cause of mortality and morbidity in 20206. 

Echocardiography is a rapid and non-invasive 
portable and accurate method for evaluating 
right ventricle function, right ventricular filling 
pressure, tricuspid regurgitation, left ventricular 
function and valvular function7.  Previous studies 
have proven that echocardiographically derived 
estimates of pulmonary arterial pressure co-
relate closely with pressures measured by right 
heart catheter8,9. In present study we tried to 
evaluate the echocardiographic abnormalities in 
COPD patients and correlate with different 
grades of severity. 
 
Material & Methods: Present prospective study 
was performed on 100 COPD patients in 
Department of Medicine, BRD Medical College, 
Gorakhpur from February 2017 to July 2018. 
 
Confirmation of COPD was done using clinical 
history (cough with expectoration of at least 3 
months duration in 2 consecutive years), 
radiology of chest, and pulmonary function test. 
 
Institutional Ethics Committee approval and 
written informed consent was secured before 
starting the study. We excluded the patients who 
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had a H/O of chronic lung disease other than 
COPD, hypertension, any primary cardiac disease, 
any systemic disease that can cause pulmonary 
hypertension. Patients with poor echo window 
and who were unable to perform spirometry 
were also excluded from the present study. The 
study cohort also underwent respiratory, 
cardiovascular, and per abdominal examination. 
For determining the physical signs of COPD, 
presence of right ventricular hypertrophy or 
dilatation, right ventricular failure and pulmonary 
hypertension. 
 
In Spirometry, study cohort was investigated for 
forced expiratory volume in one second (FEV1), 
Forced vital capacity (FVC) and FEV1 / FVC ratio. 
The severity of COPD was assessed according to 
British Thoracic Society guidelines as Mild: FEV1 
60-79% of predicted, Moderate: FEV1 40-59% of 
predicted, Severe: FEV1 < 40% of predicted. All 
patients were subjected to a chest X -ray PA view 
to observe the evidence of emphysema, chronic 
bronchitis, cardiomegaly, pulmonary hyper-
tension.  
 
Two-dimension trans-thoracic Doppler and M-
mode echocardiography was also performed in 
all hundred patients to observe the presence of 
pulmonary hypertension, right ventricular 
hypertrophy, right ventricular dilatation, right 

ventricular failure and left ventricular systolic or 
diastolic dysfunction. 
All the data analysis was performed using IBM 
SPSS ver. 20 software. Frequency distribution was 
used to prepare the tables.  Quantitative data 
was expressed as mean ± SD whereas categorical 
data was expressed as percentage. Microsoft 
excel 2010 was used to prepare the graphs. 
 
Results: Out of 100 patients, majority of them 
were males (87%). Mean age of the study cohort 
was 61.45±11.27 years. COPD was more 
prevalent in the age group of 50-70 years. In 
study cohort mean duration of symptoms of 
COPD was 6.35 ±5.68 years.  Majority of the 
patients (72%) had symptoms of 1-5 years of 
duration.  Mean FEV1 was 36.78 ± 11.56 % of 
predicted.  
 

Table 1: Distribution Of Patients According To 
Severity Of COPD 

COPD Severity FEV1 Percentage* 

Mild 60-79 10 

Moderate 40-59 25 

Severe <40 65 

*Data is expressed as percentage, FEV1; forced 
expiratory volume in one second, COPD; Chronic 
obstructive pulmonary disease. 

 
Graph 1: Distribution of Patients According To Symptoms Of COPD 

COPD: Chronic obstructive pulmonary disease. In 
present study we found that mean duration of 
tobacco was use 24.6 packs per year. Majority of 
the patients had history of tobacco exposure of 
at least 20-29 pack years. Majority of the patients 
with severe disease (70%) had history of greater 
than 20 pack years of tobacco exposure. Most 
common physical sign was tachypnea in 75% 

patients followed by epigastric pulsation (62%). 
Most common ECG finding was right ventricular  
hypertrophy (56%), followed by P Pulmonale 
(42%). Only 2% patients of COPD had found to 
have arrhythmia which is multifocal atrial 
tachycardia. Echocardiographic evaluation in 
present study has revealed that majority of them 
had 62% pulmonary hypertension, 58% had 
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corpulmonale 52% had right ventricular dilatation 
and 34% right ventricular hypertrophy. In present 
study we also found that 17% had features of RV 
failure and 21% had evidence of inter-ventricular 
septal motion abnormalities. Right atrial 
dilatation was present in 38% of patients, left 
ventricular dysfunction (32%) and 8% patients 
had left ventricular systolic dysfunction.  
 
Comparing the echocardiographic findings with 
the severity of the disease we found that among 
the patients with mild group, only 2 patients had 
evidence of pulmonary hypertension and none of 
the patients had corpulmonale. 
 
Among the patients with moderate COPD, 31% 
patients had echocardiography evidence of 
pulmonary hypertension 28% had evidence of 
corpulmonale whereas in severe COPD group75% 
had pulmonary hypertension and 82% had 
echocardiographic evidence of corpulmonale. 
 
Discussion: COPD is reported to be the leading 
cause of chronic morbidity and mortality word 
wide10,11. In present study COPD was more 
prevalent in male patients. The possible reason 
for this high prevalence is may be due to the 
higher frequency of smoking among males. In 
present study no female COPD patients was 
smoker, however all of them had the history of 
cooking with dried cow dung or dried wood fuel , 
which might led them to COPD. Majority of the 
COPD patients were in the age groups of 50-70 
years, it may be because of the longer duration of 
tobacco exposure and repeated respiratory tract 
infections, which would have compromised their 
quality of life.  
 
In present study majority of the patients had 
severe COPD (65%) which means FEV1 < 40%. It is 
evident from the previous studies that patients 
start experiencing breathlessness on any exertion 
when the FEV1 fall to < 40% as per British 
Thoracic Societ (BTS)10 and as per the GOLD 
criteria11 patients  start experiencing worsening 
dyspnoea when the patient has FEV1 < 50% of 
predicted. Such patients require medical 
attention among the patients who had severe 
obstructive defect. 
 
In present study mean duration of tobacco use 
was 24.6 packs per year. Majority of the patients 
had history of tobacco exposure of at least 20-29 
pack years. Majority of the patients with severe 
disease (70%) had history of greater than 20 pack 

years of tobacco exposure. Aaccording to BTS 
guidelines majority patients with COPD have at 
least in 20 pack years of smoking history10. Our 
finding correlates well with this.  
 
Most common clinical sign in present study was 
right ventricular hypertrophy and pulmonary 
hypertension. This can be explained by the fact 
that clinical signs of pulmonary hypertension and 
corpulmonale are usually found in the advanced 
cases and more over are masked due to the 
hyperinflation of lungs.  The findings of p-
pulmonale in this study is similar to Gupta and 
Khastgir12 (43.3%) and Calatayud et al (46.2%)13. 
 
Previous authors have used p-pulmonale as the 
evidence of right ventricular hypertrophy. 
However other authors considered it as the 
positional changed due to hyperinflation, 
lowering of diaphragm and vertical position of 
the heart14. 
 
In present study we found that incidence of all 
the echocardiographic findings increased as the 
severity of the disease increased. All the 
abnormal echocardiographic findings showed a 
significant correlation with COPD severity except 
right ventricular hypertrophy and inter 
ventricular wall motion abnormality, and left 
ventricular systolic dysfunction. The possible 
reasons for this difference may be due to the 
lesser number of patients in the moderate 
severity group; relative difficulty in getting the 
exact measurement of the thickness of right 
ventricular free wall, as it is difficult to 
differentiate from the surrounding structures and 
lastly because of local variations in the right 
ventricular wall thickness in relation to the 
presence of trabeculae the right ventricle.  
 
Cross sectional nature and small size were the 
main limitations of the present study; a large 
randomized clinical trial is required to strengthen 
the present study findings.   
 
Conclusion:  Based on the present study findings 
we conclude that the prevalence of pulmonary 
hypertension, corpulmonale, left ventricular 
dysfunction is high among the COPD patients. 
Presence of these abnormalities had complicated 
the COPD mainly in patients with severe COPD. 
We recommend the screening of  all the COPD 
patients for the presence of cardiac 
complications; this will add advantage in the 
assessment of prognosis in these patients and 
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assist in identifying individuals likely to suffer 
increased mortality and morbidity warranting 
close monitoring and intense treatment. 
 
References: 
1. American Thoracic Society. Standards for the 

diagnosis and care of patients with chronic 
obstructive pulmonary disease (COPD) and 
asthma. Am Rev Respir Dis 1987; 136: 225-44.  

2. Anthonisen N, Connett JE, Kiley JP, Altose MD, 
Bailey WC, et al. Effects of Smoking 
Intervention and the Use of an Inhaled 
Anticholinergic Bronchodilator on the Rate of 
Decline of FEV1. JAMA 1994; 272: 1497–1505.  

3. Sin DD, Anthonisen NR, Soriano JB, Agusti AG. 
Mortality in COPD: Role of comorbidities. Eur 
Respir J 2006; 28: 1245-57.  

4. Connors AF Jr, Dawson NV, Thomas C, et al. 
Outcomes following acute exacerbation of 
severe chronic obstructive lung disease: the 
SUPPORT investigators. Am J Respir Crit Care 
Med 1996; 154: 959 -67.  

5. Seemungal TA, Donaldson GC, Paul EA, et al. 
Effect of exacerbation on quality of life in 
patients with chronic obstructive pulmonary 
disease. Am J Respir Crit Care Med 1998; 157: 
1418 -22.  

6. World Health Report. Geneva: World Health 
Organisation. 2000. Available from: http:// 
www.who.int/whr/2000/en/statistics.htm.  

7. Daniels LB, Krummen DE, Blanchard DG. 
Echocardiography in pulmonary vascular 
disease. CardiolClin 2004; 22: 383-99.  

8. Yock PG, Popp RL. Noninvasive estimation of 
right ventricular systolic pressure by Doppler 
ultrasound in patients with tricuspid 
regurgitation. Circulation 1984; 70: 657-62.  

9. Tramarin R, Torbicki A, Marchandise B, Laaban 
JP, Morpurgo M. Doppler echocardiographic 
evaluation of pulmonary artery pressure in 
chronic obstructive pulmonary disease.A 
European multicentre study. Eur Heart J 1991; 
12: 103–11.  

10. William MacNee. Chronic bronchitis and 
emphysema. Chapter 23. Crofton and 
Douglas’ Respiratory Diseases. Anthony 
Seaton, Douglas Seaton, Gordon Leitch, 5th 
edition. Black well science Ltd. London 2000: 
616-95.  

11. Global Initiative for Chronic Obstructive Lung 
Disease – Global Strategy for Diagnosis, 
Management, and Prevention of Chronic 
Obstructive Pulmonary disease. http.//www. 
goldcopd.org/uploads/users/files/GOLD_ 
Report_2014_Jun11pdf  

12. Gupta S, Khastgir T, Gupta MP, Sethi KK, 
Manoharan S. Clinical, Haemodynamic and 
Echocardiographic study in chronic 
corpulmonale. JAPI 1989; 37(6): 373-6.  

13. Harold M Silver, Juan B. Calatayud. Evaluation 
of QRS criteria is patients with COPD. Chest 
1971; 59(2): 153-9.  

14. Padmavathi S, VeenaRaizada. Electro cardio 
gram in chronic corpulmonale. British Heart 
Journal 1972; 34.  

 

Conflict of interest: None 

Funding: None 

Cite this Article as: Shahi R, Rai R, Nigam P. 
Electrocardiographic Findings And Its 
Comparison With Chronic Obstructive 
Pulmonary Disease Severity In Patients: A 
Prospective Study From The Central India. 
Natl J Integr Res Med 2020; Vol.11(4): 15-18                    

 


