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ABSTRACT: BACKGROUND: Chronic obstructive pulmonary disease (COPD) increases the risk of
cardiovascular disease 2- to 3-fold. The factors responsible for this association remain largely
unknown. Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of death world
over. COPD has been defined as a disease state characterized by airflow limitation. Chronic
obstructive pulmonary disease (COPD) is a complex and heterogeneous clinical syndrome found in 6-
8% of the entire population. In human being, the respiratory and circulatory systems are so
intimately related that changes in one, sooner or later may cause changes in the other. In COPD
patients, functional and structural changes of the respiratory system deeply influence cardiovascular
function. Chronic obstructive pulmonary diseases (COPD), a broad spectrum of respiratory diseases
represents a worldwide problem. Electrocardiographic (ECG) findings may help in clinical decision
making regarding this disease entity. AIMS AND OBJECTIVES: 1. To study various
Electrocardiographic (ECG) changes in patients of chronic obstructive pulmonary disease. 2. To find
out the incidence of various ECG changes in patients of COPD. 3. To evaluate the extent of ECG
changes among COPD patients suffering from broad spectrum of respiratory diseases. STUDY
DESIGN: Cross-sectional study was conducted in patients of chronic obstructive pulmonary disease
admitted in medical ward & emergency ward. Out of 100 cases, 30 were females and 70 were males.
Most of the patients were diagnosed clinically and after radiological investigation & ECG. SETTINGS:

The study was conducted in the department of General Medicine of Yenapoya Medical College, during
June 2013 to August2013. MATERIALS AND METHODS: Present hospital based cross-sectional study
was conducted. 100 cases of chronic obstructive pulmonary disease admitted in medical ward &
emergency ward taken up for this study, Out of which 30 were females and 70 were males. For
diagnosis of COPD, guidelines by American Thoracic Society! and also by British Thoracic Society?
were followed. COPD included chronic bronchitis and emphysema cases, but asthma was excluded, as
airflow obstruction is largely reversible in this condition. Some other chronic lung diseases were also
excluded. To assess diagnostic values of ECG, a control group of patients who attended OPD for
respiratory problems other than COPD was also considered. Other respiratory diseases like
pulmonary tuberculosis, non-tubercular pulmonary infections, pleural disease, malignancy etc., were
diagnosed by adopting their respective diagnostic criteria available along with clinical judgment.
Information of socio-demographic characteristics like age, sex, religion, socioeconomic status (SES),
social background, occupation and smoking habits was collected. Study subjects were classified
according to spectrum of respiratory diseases. Patients underwent different clinical and radiological
investigations. Further evaluation was also done by ECG. A 12 lead ECG including 3 bipolar limb
leads, 3 unipolar limb leads and 6 unipolar precordial leads was performed. All necessary precautions
desired in ECG were observed. ECG was done by single channel BPL card art various108T/MK-V I
machine. Various ECG parameters like rate, axis deviation, P-wave changes, QRS complex, T-wave, ST
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changes etc. were observed. The axis of P-value and QRS complex was calculated by hex axial

reference system. The study was approved by Institutional research committee and all ethical
guidelines of Helsinki3 were followed. RESULTS AND CONCLUSION: A total 100 patient of COPD
were studied, out of which there were 30 females and 70 males. Respiratory problems were more
common among rural males of low socio-economic group. COPD particularly chronic bronchitis was
the commonest respiratory problem next to pulmonary tuberculosis. In spite of normal heart rate
observed in 71.4% COPD patients, ECG changes were present in 35.7% COPD patients. Peaked P-
wave was observed in 35.7% COPD patients, whereas duration of QRS complex was abnormal in only
8.1% of the patients. None of the COPD patients showed abnormal P-wave duration. ECG changes
were found less sensitive (35.7%) but highly specific (95.6%).

KEYWORDS: Chronic obstructive pulmonary disease, electrocardiography.

INTRODUCTION: In human being, the respiratory and circulatory systems are so intimately related
that changes in one sooner or later may cause changes in the other. The various respiratory diseases
may secondarily cause changes in the heart, which may be detected by Electrocardiograph (ECG).

Chronic airway obstruction is an important and rapidly increasing problem in different parts
of the world. Chronic obstructive pulmonary disease (COPD) is a progressive disease characterized
by airflow limitation/obstruction i.e. either not reversible at all or only partially reversible. COPD is
associated with abnormal inflammatory response of the lungs to chronic inhalation exposure from
smoke, dust and other air pollutants. It manifest as chronic cough with or without sputum
production. Chronic bronchitis and emphysema are grouped together as COPD as these conditions
cannot be separated.!-* Manifestation of disease as chronic cough with or without sputum production
for more than three months of a year for at least two consecutive years is considered essential for
COPD. It may or may not be accompanied with progressive breathlessness. A detailed discussion on
guidelines for management of COPD is available in a recent study by Jindal et al.5

Varied prevalence of COPD among adult population is reported in India.6-10 Several
studies.11-15 reported changes in the activity of heart including P-wave axis and amplitude, rightward
displacement of QRS and T-axis, reduction of amplitude of QRS complex in limb and precordial leads,
sinus tachycardia, Right bundle branch block (RBBB) etc., among COPD patients. However, COPD
patients probably are not usually assessed by electrocardiogram in routine medical practice
particularly in developing countries like India. Therefore, the present study was conducted to
evaluate the diagnostic values of ECG changes among COPD patients.

MATERIALS & METHODS: Present hospital based cross-sectional study was conducted during
November 2013 to January 2015 at Mangalore 100 cases of chronic obstructive pulmonary disease
admitted in medical ward & emergency ward taken up for this study, Out of which 30 were females
and 70 were males.

INCLUSION CRITERIA:
a. All the patients were of above 30 years of age.
b. The presence of chronic obstructive pulmonary disease having ECG findings.

EXCLUSION CRITERIA:
a. The presence of congenital, valvular, infective, as well as cardiomyopathy of the heart.
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Most of the patients were diagnosed clinically and after radiological investigation. A 12 lead
ECG including 3 bipolar limb leads, 3 unipolar limb leads and 6 unipolar precordial leads was
performed. All necessary precautions desired in ECG were observed. ECG was done by single channel
BPL cardiac various 108T/MK-V I machine. Various ECG parameters like rate, axis deviation, P-wave
changes, QRS complex, T-wave, ST changes etc. were observed. The axis of P-value and QRS complex
was calculated by hex axial reference system.

As per GOLD (Global Initiative for Chronic Obstructive lung disease) of COPD, any patient who
has symptoms of chronic cough, sputum production, or dyspnoea, and / or a history of exposure to
risk factors for the disease are considered and included in the study, and was further confirmed by
spirometry. The values of Forced Expiratory Volume in first second (FEV1) less than 80% of the
expected value and ratio of forced expiratory volume in first second to the fixed vital capacity
(FEV1/FVC) less than 0.7 (70%), after post bronchodilator inhalation were included in this study.
Patients with Bronchial asthma, pulmonary tuberculosis, Bronchectasis, known congenital or
acquired heart diseases.

After applying above inclusion and exclusion criteria, the patients were subjected for detailed
history and thorough clinical examination including anthropometry was done. Chest X-ray —postero-
anterior view was obtained to detect features of the emphysema and chronic bronchitis as per
Simon's criteria.l1¢]

RESULTS: Out of 60 patients with respiratory disease, maximum i.e. 16 (26.7%) belonged to 41-50
years. More than half i.e. 46 (66.7%) were males, with male: female ratio of 2:1. Most of the patients
were Hindus i.e. 51 (58.0%), while 09 (15.0%) were Muslim patients. Maximum number of patients
i.e. 36 (60.0%) belonged to upper lower socio-economic status, followed by 15 (25.0%) to lower-
middle class. More than half i.e. 39 (65.0%) were having rural background, while 21 (35.0%)
belonged to urban area. Maximum number of patients i.e. 22 (36.6%) were farmer by occupation,
followed by 14 (23.3%) who were housewives. There were 14 (23.3%) cases of COPD among total
patients attending the OPD. Mean age of COPD patients was significantly higher than that of patients
suffering from other respiratory diseases.

Among all the respiratory cases, more than half i.e. 32 (53.3%) were having pulmonary
tuberculosis, followed by 14 (23.3%) with COPD and 7 (11.7%) with pleural disease. There were only
2 (3.3%) patient with non-tubercular pulmonary infection. Out of 20(33.3%) smokers, 8(40.0%) each
were patients of pulmonary tuberculosis and COPD respectively.

Among 14 COPD patients, maximum i.e. 10 (71.4%) patients were having normal heart rate,
while 4 (28.6%) were having sinus tachycardia. Out of these 4 patients with sinus tachycardia, 3
(75.0%) were having chronic bronchitis, while 1 (25.0%) was having chronic bronchitis with
emphysema. The mean heart rate recorded among COPD patients was 96.14 per minute.

Ageinyears | 31-40 | 41-50 | 51-60 | >60
Total patients 16 25 35 24

TABLE [: Distribution of Patients according to age

Out of 100 patients maximum i.e. 35 belonged to 51- 60 years.
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Fig. 1: ECG CHANGES (%)
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Fig. 2: Symptoms and Number of the Patients

As far as the ECG changes in COPD patients are concerned, ECG changes were present in half
i.e. 5 (35.7%) COPD patients, while 2 (4.4%) ECG changes were recorded among patients not having
COPD. The duration of P-wave was normal in all cases of COPD. The peaked P-wave was present in 5
(35.7%) of COPD cases, while in only 2 (4.4%) of the cases in which COPD was absent, peaked P-wave
was observed. More than half i.e. 9 (64.3%) COPD patients had normal P-wave axis. Only 5 (35.7%)
patients with COPD had left-axis deviation (LAD) or right axis deviation (RAD) or indeterminate P-
wave axis, while majority of patients i.e. 45 (97.8%) in whom COPD was absent had normal P-wave
axis. The duration of QRS complex was normal in 13 (92.9%) patients with COPD. All the COPD
patients had normal QRS amplitude Majority i e 12 (85 7%) COPD patients had normal QRS axis,
while LAD/RAD/Axis in North-west zone was recorded in only 2 (14.3%) patients.
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Most of the patients i.e. 13 (92.9%) with COPD reported normal ST-T segment. Sensitivity and
Specificity of ECG findings were found to be 35.7% and 95.6% respectively.

DISCUSSION: Among 60 patients with respiratory disease enrolled in the present study, maximum
number of patients belonged to 41-50 years. The prevalence was higher among males, Hindus,
belonging to upper lower socio-economic status, living in rural areas and who were farmers. Out of
14 cases of COPD, 40% were smokers. The mean heart rate among COPD patients was 96.14 per
minute. Sinus tachycardia was recorded in about one-fourth of the COPD patients. Fifty percent of the
COPD patients had ECG changes. More than one-third of the COPD patients had peaked P-waves and
abnormal P-waves axis. Only one patient was recorded as having abnormal duration of P-wave.
Inverted T-wave was also observed in only one patient. None of the patient recorded abnormal
duration of P-wave and abnormal amplitude of QRS complex.

The mean heart rate in the present study was recorded as 96.14 per minute as compared to
86 per minute obtained by Calatayud et al.['7l Normal sinus rhythm was recorded in 57.1% cases.
Sinus tachycardia was present in 28.6% cases. Scott RC et all'8l reported arrhythmias other than sinus
tachycardia to be uncommon in chronic corpulmonale.

In the present study, peaked P-wave i.e. amplitude more than 2.5 mm, was recorded in 35.7%
of the cases with COPD. In Spodicks[!9] series, 13.9% of COPD patients had P-wave equal or greater
than 2.5mm. Carid and Wilcken[29] found incidence of P-pulmonale in 15.5% of their COPD patients,
while Scott et al2] and Pinto et all21l recorded same incidence of 32.7% in their studies. In the present
series, in COPD patients, 35.7% deviation in the axis was recorded. Among all, 21.4% patients had a
mean P-wave axis value of +60°or more. Caird et all22l and Chappell et all23l reported an axis of
+700° or more in 79% and 29% cases respectively. Only 7.1% case had slight (+30°) LAD of P-wave
axis.

None of the cases in the present series showed low QRS amplitude in frontal and left
precordial leads. The QRS axis was within normal range in 85.7% cases as compared to only in 27.8%
found by Phillips etal  Slight left axis deviation (-30¢, and -15¢, respectively) of mean QRS axis was
present in 14.3% cases. Showed prevalence of LAD of QRS in 12.1% cases. T-wave inversion in leads
Vito Vs was found in only 7.1% cases. The case had associated RVH and incomplete RBBB and the
inversion could be attributed to them. found T-wave inversion in 18.5% cases.

The ECG findings were found to be 35.7% sensitive and 95.6% specific in diagnosis of COPD
among patients having respiratory problems. So, there are chances of false negative but not of false
positives in detecting COPD cases by ECG. Based on the findings of the study, Positive predictive value
was found to be 71.4% meaning thereby that the chances of COPD among patients having ECG
changes are high. Similarly, negative predictive value was 83.0%, meaning thereby that the chances of
not having COPD among patients not having ECG changes are also quite high. Bayesian approach for
predicting probability of COPD among cases having abnormal ECG findings can also be attempted for
updating clinical decisions in view of prior clinical experiences regarding patients with respiratory
problems. In clinical practice, cases having respiratory problems especially COPD should also be
assessed for ECG changes and our decision should be supplemented by those findings.

CONCLUSION: Chronic obstructive pulmonary disease, a broad spectrum of respiratory diseases
represents a worldwide problem. Classical right ventricular hypertrophy is less commonly observed
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than expected. When classical pattern was not present then, the features suggesting right ventricular
hypertrophy are the combination of right axis deviation, R/S ratio in lead V1 >1, Dominant ‘R’ in a VR,
abnormal ST - T changes, and p pulmonale. P pulmonale is perhaps the less common findings. Other
less commonly observed changes are the right bundle branch block, low voltage QRS, SI SII SIII, and
arrhythmia. Most common findings in ECG of patients with COPD are right axis deviation, clockwise
rotation of heart, vertical position of heart.
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