
www.ejbps.com 

 

 

Yadav et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

934 

 

 

 

STUDY OF PATTERN AND PROFILE OF CARDIO-RESPIRATORY COMRBIDITIES IN 

COPD PATIENT ATTENDING AT AVBRH 
 
 

1
Dr. Varun Yadav* and 

2
Dr. Ulhas Jadhav 

 
1
PG, Department of Respiratory Medicine, JNMC, DMIMS, Sawangi(M), Wardha. 

2
Associate Professor, Department of Respiratory Medicine, JNMC, DMIMS, Sawangi(M), Wardha. 

 

 

 

 

 
Article Received on 20/01/2018                                       Article Revised on 09/02/2018                                  Article Accepted on 02/03/2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

COPD is defined as a common preventable and treatable 

disease that is characterized by persistent respiratory 

symptoms and airflow limitation that is due to airway 

and/or alveolar abnormalities usually caused by 

significant exposure to noxious particles or gases.
[1]

 

Chronic Obstructive Pulmonary Disease (COPD) is one 

of the major causes of chronic morbidity and mortality 

around the globe. It contributes in an economic and 

social burden that is both substantial and increasing. 

COPD prevalence, morbidity and mortality vary across 

different groups and countries but, in general, are 

directly related to the tobacco smoking. The World 

Health Organization (WHO) has estimated that COPD 

prevalence in population above 40 years of age is 5%-

10% which nearly accounts to 600 million people all 

over the world. COPD prevalence vary among different 

countries. In India, it has been estimated to be 17 million, 
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ABSTRACT 

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is one of the major cause of chronic morbidity 

and mortality around the globe. Now-a-days COPD patients suffer from multi-morbidity (i.e. presence of two or 

more morbidities) and COPD is present in multi-morbid patients. Multiple comorbidities in COPD patients 

frequently affect diesease progression. Aim: Aim of the study was to assess the pattern & profile of cardio-

respiratory comorbidities in COPD patients attending at AVBRH, Sawangi Meghe. Method &Materials: This 

was a cross-sectional study conducted in Acharya Vinobha Bhave Rural Hospital, Sawangi (Meghe) in indoor 

patients. The study was conducted from October 2015 to September 2017. Inclusion criteria were: patients with 

history of cough with expectoration of at least 3 months duration in 2 consecutive years; patients with history of 

breathlessness of long standing duration with or without cough; patients diagnosed and staged according to GOLD 

guidelines by spirometry; age 40 years and above of both sexes. Pulmonary function test, smoking history, BMI, 

2D-ECHO, ECG, ABG, sputum for gram stain, ZN stain & culutre and chest radiography were collected of all the 

patients, consequently associated cardio-respiratory comorbidities were noted for patients. Results: At least one 

comorbidity of clinical relevance was found in 78.6% of patients, but at least two in 68.8 %, and three or more 

were found in 47.9 % of subjects. Mean CCI was 3.4 ± 1.6sd. The overall prevalence was 2.6 comorbidities per 

patient, but 2.5 in males, and 3.0 in females, respectively (p < 0.05). Cardio-vascular disorders were the most 

frequent, but significantly more frequent in males (44.7 vs 30.7 %, respectively), while the metabolic, the 

digestive and the osteo-articular disorders were prevailing in females (12.4 vs 9.2; 14.2 vs 4.8, and 6.0 vs 3.8, 

respectively). In particular, chronic cor pumonale and arrhythmias mainly prevailed in men and congestive heart 

failure in females, while arterial hypertension resulted equally distributed. As concerning respiratory disorders, 

pneumonia, pleural effusions and chronic respiratory failure were more frequently found in men, while 

bronchiectasis and asthma-COPD overlap syndrome (ACOS) in females. Anaemia, gall bladder stones, 

osteoporosis and spontaneous fractures mostly prevailed in females, while gastric disorders of inflammatory origin 

and arthrosis were more frequent in males. Cognition disorders, dementia and signs of degenerative brain 

disorders were more frequently found in men, while depression in females. Finally, lung cancer was at the first 

place in men, but at the second in females. Conclusions: All comorbidities increased their prevalence 

progressively up to the last stage of COPD severity, except the cardio-vascular and the metabolic ones which 

dropped in the IV GOLD stage, presumably due to the high mortality rate in this severe COPD stage. The gender-

dependency of comorbidities was confirmed in general terms, even if lung cancer proved a dramatic increase 

almost independently of sex. 
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which causes mortality of around half a million people 

every year that makes the second largest number in the 

world after China.
[2]

 Chronic respiratory diseases, 95% 

of which is COPD in Indian population, have been the 

second biggest cause of mortality among all the non 

communicable diseases in India, second only to 

injuries.
[3]

 COPD was found to be the leading cause of 

deaths in Maharashtra followed by coronary heart 

disease. Mortality due to COPD was found to be almost 

twice that of coronary heart disease.
[3]

 COPD is the 

fourth leading cause of death in the world but is 

projected to be the 3
rd

 leading cause by 2020. More than 

3 million people died of COPD in 2012 accounting for 

6% of total death globally. The increase in COPD 

prevalence and mortality are due to continued exposure 

to risk factors and aging of population (as longevity 

increases more people will express the long term effects 

of exposure to risk factors of COPD
1
. COPD often 

develops in middle age groups and there are number of 

other diseases (comorbidities) that may coexist with 

COPD and have significant impact on COPD progression 

and prognosis. Some of them arise independent of COPD 

while some are casually related, either with shared risk 

factor or by one disease increasing the risk or 

compounding the severity of the other. It might be the 

possibility that features of COPD are related with that of 

other diseases and this mechanism may share a link 

between COPD and some of its associated comorbidities. 

The risk of COPD comorbidities can be increased by 

sequelae of COPD e.g. reduced physical activity or 

continued smoking. Whether comorbidities are related or 

not related to COPD but COPD management must 

include identification and proper treatment of 

comorbidities, as these have major impact on survival. 

Comorbidities can present at any stage of COPD and 

diagnosis making can be difficult. Some of the major 

morbidities are heart failure, Ischemic heart disease, 

Arrhythmias, Peripheral vascular disease, Hypertension, 

Lung cancer, Bronchiectasis, Osteoporosis. Other 

important comorbidities associated with COPD include 

diabetes mellitus, obstructive sleep apnea(OSA), 

respiratory failure (both type 1 & 2), gastroesophageal 

reflux, anemia, glaucoma, tuberculosis and other 

respiratory infections, lung fibrosis, other cardiovascular 

complications including cor pulmonale, pulmonary 

artery hypertension and right sided heart failure. Now-a-

days COPD patients suffer from multi-morbidity (i.e. 

presence of two or more morbidities) and COPD is 

present in multi-morbid patients. So patients present with 

multiple complex signs and symptoms which if not 

treated properly will lead to poor prognosis. Therefore 

patients of COPD should be examined & investigated 

thoroughly for underlying comorbidities and prompt 

treatment measures should be taken for better outcome. 

The present study is designed to understand the pattern & 

profile of cardio-respiratory comorbidities in COPD 

patients attending at Acharya Vinoba Bhave Rural 

Hospital (AVBRH), Sawangi Meghe. 

 

 

AIM AND OBJECTIVES 

1) To study the clinical profile of patients of chronic 

obstructive pulmonary disease. 

2) To study the pattern & profile of co-existing cardio-

respiratory comorbidities such as hypertension, 

coronary artery disease, cor pulmonale, left 

ventricular failure, bronchiectasis, respiratory 

failure, lung carcinoma, pneumonia and pulmonary 

tuberculosis in patients of chronic obstructive 

pulmonary disease. 

3) To evaluate any other factors brought out during the 

course of study. 

 

MATERIAL AND METHODS 

The study was initiated after clearance from the 

institutional ethics committee, DMIMS (DU), Sawangi 

(M), Wardha. 

 

STUDY DESIGN 

The cross-sectional study was conducted at Acharya 

Vinobha Bhave Rural Hospital, Sawangi (Meghe) in 

indoor patients. The study included 55 patients in total 

who were admitted (IPD) in AVBRH. The study was 

conducted from October 2015 to September 2017. The 

main purpose of the study was to understand the 

profile of COPD patients and patterns of coexisting 

cardio-respiratory morbidities of COPD patients.  

 

Schematic Representation of Research Method  

 
 

INCLUSION CRITERIA 

1. Patients with history of cough with expectoration of 

at least 3 months duration in 2 consecutive years. 

Patients with history of breathlessness of long 

standing duration with or without cough.  

2. Patients diagnosed and staged according to GOLD 

guidelines by spirometry. 

3. Age 40 years and above of both sexes. 
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EXCLUSION CRITERIA 

1. Diagnosed case of chronic lung diseases other than 

COPD. 

2. Patient those who are previously known or dignosed 

case of primary cardiac diseases or other diseases 

which are part of the study. 

3. Other systemic diseases which may have pulmonary 

& cardiac manifestations(Veno-occlusive diseases, 

Portal Hypertension, Drugs & toxin etc.) 

4. Those patients who are not willing for consent. 

 

DATA COLLECTION 

Informed written consent of patients was obtained. A 

structured proforma was framed and used to record data 

of the patients enrolled in this study. The data recorded 

for the profile of the patients included age, gender, 

body mass index (BMI), clinical presentation and 

history of exposure to risk factors like smoking and 

biomass fuel exposure. 

 

 
Figure 4: Use of biomass fuel for cooking in an 

village. 

 

 
Figure 5: Smoking. 

BMI has been calculated using the formula.
[111]

 

BMI = Weight in Kilograms / (Height in Meters X 

Height in Meters) 

 

Then, according the value of BMI, the patients have 

been categorized into following categories.
[111]

 

1. <18.5 = Underweight 

2. 18.5-24.99 = Normal 

3. 25-29.99 = Overweight 

4. > 30 = Obese 

 

The diagnosis of COPD and cardio-respiratory 

comorbidities was made on the basis of: 

1. History suggestive of COPD and cardio-

respiratory comorbidities. 

2. Clinical presentation 

3. Radiological findings on X-ray chest and HRCT 

(whenever indicated) 

4. Other investigations like Post bronchodilator 

spirometry, 12 lead ECG, Echocardiography, 

arterial blood gas analysis (ABG), sputum 

examination for AFB, gram stain, culture & 

cytology and CRP. 

 

History 

History included the symptoms on presentation like 

cough, expectoration, fever, chest pain, haemoptysis, 

palpitation, dyspnea and their duration; grading of 

dyspnea as per modified medical research council 

(mMRC) scale; history of smoking and/or exposure to 

biomass fuel has also been recorded. The Duration of 

smoking among smokers was calculated in pack years 

(PYS), defined as the number of cigarettes smoked 

per day divided by 20 and multiplied by the number 

of years of smoking.
[109]

 

 

i.e. pack years smoked = no. of cigarettes smoked per 

day x no. of years of smoking / 20.  

Patients were asked about the past history suggestive 

of tuberculosis. 

 

General physical examination 

General physical examination was done for the 

presence or absence of pallor, clubbing of fingers, 

pedal edema and raised jugular venous pressure. 

Vitals were checked for pulse, blood pressure and 

respiratory rate. 

 

Diagnosis of COPD: Diagnosis of COPD was made 

on the basis of -  

1. Type of breath sounds and the type of added 

sounds heard on auscultation. 

2. Radiologic features suggestive of COPD included 

emphysema. Evidence of any other abnormality 

such as cavity, consolidation, bronchiectasis, 

mass lesion and pleural effusion were noted. 

Chest X-ray has been done of all patients. HRCT- 

THORAX has been done wherever if required. 

3. Spirometry: All cases were subjected for 

pulmonary function test using post bronchodilator 
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spirometric evaluation of 

- Forced expiratory volume in one second (FEV1) 

- Forced vital capacity (FVC) 

- Ratio of FEV1/FVC 

- The severity of COPD was assessed and grading 

of COPD was done according to GOLD 

guidelines. COPD is also classified as stable and 

exacerbation COPD according to GOLD 

guidelines. 

 

In patients with FEV1/FVC < 0.70 : (Based on Post-Bronchodilator FEV1) 

GOLD 1:                                   Mild                             FEV1 ≥ 80% predicted                               

GOLD 2:                                Moderate                  50% ≤ FEV1 ≥ 80% predicted 

GOLD 3:                                  Severe                    30% ≤ FEV1 ≥ 50% predicted 

GOLD 4:                             Very  Severe                     FEV1 < 30% predicted 

 

 
Figure 6: RMS Helios Spirometer with Computer and its accessories (Photo courtesy Dr. Swapnil). 

 

Diagnosis of cardiac comorbidities: Features noted for 

cardiac comorbidities included: 

1. Radiological evidence of cardiomegaly 

(Cardiothoracic ratio > 50%). 

2. Blood pressure was recorded & was classified as 

per WHO/ISH Hypertension guidelines. The 

WHO/ISH blood pressure classification includes 3 

grades of hypertension. 

 

Blood Pressure Grade 1 Grade 2 Grade 3 

SBP (mm Hg) 140-159 160-179 ≥ 180 

DBP (mm Hg) 90-99 100-109 ≥ 110 

 

3. ECG suggestive of right atrial hypertrophy (such 

as p- pulmonale or peaked P wave suggestive of 

right atrial hypertrophy); right ventricular 

hypertrophy (such as right axis deviation, tall R 

wave in V1 and R/S ratio in V5 or V6 ≤ 1), Left 

Atrial Hypertrophy(bifid P waves), left 

ventricular hypertrophy(such as R wave greater 

than 25 mm in V5 or V6, inverted T waves in 

leads I, aVL, V5-V6 ); coronary artery disease 

(such as poor progression of R wave); sinus 

tachycardia or any arrhythmias. 

 
Figure 7: ECG on a patient. 

 

4. Echocardiographic features of right atrial and 

right ventricular hypertrophy, left ventricular 

enlargement, left ventricular systolic or diastolic 

dysfunction, regional wall motion abnormality, and 
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pulmonary artery hypertension. 

 

Left heart failure was diagnosed on the basis of clinical 

symptoms, and left ventricular ejection fraction <50%, 

objective evidence of cardiac dysfunction (systolic 

dysfunction) assessed by echocardiography
[112]

 

with/without ECG suggestive of left ventricular 

hypertrophy. Cor pulmonale was also diagnosed 

according to clinical presentation including symptoms, 

signs like pedal edema, raised jugular venous pressure. 

ECG suggestive of RVH and/or RAH. 

Echocardiography suggestive of RV dilatation and 

pulmonary hypertension. Hypertension is diagnosed by 

recording blood pressure and coronary artery disease is 

diagnosed with the help of clinical symptoms and by 

assessing presence of risk factors like smoking and/or 

hypertension with ECG s/o poor progression of R 

wave. 

 

Diagnosis of respiratory comorbidities: Features noted 

for respiratory comorbidities included: 

1. Radiological evidence of consolidation, 

bronchiectasis, lung mass, pleural effusion and 

cavity.  

2. Arterial blood gas analysis for respiratory failure 

3. Sputum cytology for lung carcinoma 

4. Sputum AFB for pulmonary tuberculosis 

5. Sputum gram stain, culture for underlying 

infection.  

 

Bronchiectasis diagnosed on the basis of signs, 

symptoms and radiological findings i.e. presence of 

airway dilatation and airway wall thickening on imaging 

(usually high resolution computed tomography (HRCT)). 

Lung carcinoma was diagnosed on the basis of mass 

lesion found radiologically and sputum cytology as 

sputum cytology sensitivity is 60% in centrally situated 

lung carcinoma.
[113]

 Tissue diagnosis was made by 

FNAC from mass lesion wherever if required. 

Respiratory failure was diagnosed with the help of 

arterial blood gas analysis. Respiratory failure is said to 

be present if the PaO2 values are less than 60 mm Hg 

while breathing room air. It is further classified as type I 

(or hypoxemic respiratory failure) if the PaCO2 levels are 

less than 45 mm Hg or type II (or hypercapnic 

respiratory failure) if the PaCO2 levels are more than or 

equal to 45 mm Hg.
[114]

 Pulmonary tuberculosis was 

diagnosed by testing the sputum for AFB by ZN stain. 

Pneumonia diagnosed by clinical symptoms and 

radiological evidence of consolidation. 

 

All patients were also subjected to other routine 

investigations 

1. Hemoglobin. Anemia is defined by a hemoglobin 

concentration less than 13 g/dL for males and less 

than 12 g/dL for females.
[115]

 So, patient having 

Hb less than this level were considered as anemic. 

2. Total leukocyte count. 4000 - 11000/µl is 

considered normal. 

3. Sputum for gram stain, culture & sensitivity and 

fungus. 

4. CRP. 

5. Resting SpO2 was measured. An SpO2 of greater 

than 95% was considered as normal whereas 

≤95% was considered as abnormal.
[116]

 

6. Haemogram, blood sugar profile, liver function 

test (LFT) and renal function test (RFT).  

 

The patient data was recorded on a self structured 

Performa. The consent of the patient was taken for 

his/her enrollment in the study. The identity of 

patients was kept as secret. 

 

OBSERVATIONS AND RESULTS 

Table 2: Age(yrs) wise distribution of patients. 

Age Group 

(yrs) 

No of 

patients 

Percentage 

(%) 

40-49 yrs 7 12.73 

50-59 yrs 18 32.73 

60-69 yrs 18 32.73 

≥70 yrs 12 21.82 

Total 55 100.00 

Mean ± SD 60.01±10.60 (40-85 yrs) 

 

The above table shows age wise distribution of patients 

in the study population. The mean age of the study 

subjects was 60.01± 10.60 years, with range of 40-85 

years. The maximum incidence of COPD in this study 

was among the age group of 50-69 years. 18 patients 

belonged to both 50-59 years & 60-69 years age group 

followed by 12 patients in ≥ 70 years of age. Patients 

with 40-49 years age group were the least in numbers, 

included only 7 patients. 

 

 
Graph 1: Age(yrs) wise distribution of patients. 

 

Table 3: Gender wise distribution of patients.  

Gender No of patients Percentage(%) 

Male  46 83.94  

Female  9 16.36 

Total 55 100.00 

 

The above table shows the gender wise distribution of 

the cases included in this study. In the study, 46 
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(83.94%) of the patients were males and 9 (16.36%) 

were females with Male: Female ratio of 5.11: 1. 

 

 
Graph 2: Gender wise distribution of patients. 

 

Table 4: Distribution of patients according to 

BMI(kg/m
2
). 

BMI(kg/m2) No of patients Percentage(%) 

Underweight 30 54.5 

Normal 22 40 

Overweight 3 5.5 

Obese 0 0 

Total 55 100.00 

 

The above table shows the distribution of patients 

according to their BMI. Among the 55 cases included 

in this study, 30 (54.5%) were underweight, 22 (40%) 

were within normal range of body mass index and 

only 3 (5.5%) were in the category of overweight. 

None of our COPD patient fell into the category of 

obese.  

 

 
Graph 3: Distribution of patients according to 

BMI(kg/m
2
). 

 

Table 5: Distribution of patients according to Gold 

Stage. 

Gold Stage No of patients Percentage(%) 

Stage 1 1 1.8 

Stage 2 17 30.9 

Stage 3 22 40.0 

Stage 4 15 27.3 

Total 55 100.00 

Above table shows distribution of patients according to 

Gold stage. Maximum number of patients 22(40.0%) 

presented in stage 3. 17(30.9%) presented in stage 2, 

15(27.3%) presented in stage 4 and only 1(1.8%) patient 

presented in stage 1 of disease.  

 

 
Graph 4: Distribution of patients according to Gold 

Stage. 

 

Table 6: Correlation of gender with Gold stage. 

Gold 

Stage 

No of 

patients 
Male Female 

Stage 1 1(1.8%) 1(2.17%) 0(%) 

Stage 2 17(30.9%) 14(30.43%) 3(33.33%) 

Stage 3 22(40%) 18(39.13%) 4(44.44%) 

Stage 4 15(27.3%) 13(28.26%) 2(22.22%) 

Total 55(100%) 46(100%) 9(100%) 

χ2-value 0.37,p=0.94,NS,p>0.05 

 

Above table shows the gender based difference on 

stage of the disease on presentation. In this study, 

majority of the male subjects i.e. 18/46 (39.13%) 

presented with stage 3 disease. 14 (30.43%) patients 

presented with stage 2; 13 (28.26%) cases presented 

with stage 4 and 1 (2.17%) with stage 1 disease on 

presentation. Among the female subjects, 3/9 

(33.33%) presented in stage 2 and 4 (44.44%) cases 

presented in stage 3 & 2 (22.22%) female patients 

presented in stage 4 disease. So, around 33.33% of the 

females versus 30.43% males presented in stage 2 and 

44.44% females versus 39.13% males presented in stage 

3. 22.22% of the females versus 28.26% males had stage 

4 disease. This relation was not statistically significant. 
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Graph 5: Correlation of gender with Gold stage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7: Correlation of age in years with Gold stage. 

Age(yrs)  No of patients 40-49 yrs 50-59 yrs 60-69 yrs ≥70 yrs 

Stage 1 1(1.8%) 0(0%) 0(0%) 1(5.56%) 0(0%) 

Stage 2 17(30.9%) 2(28.57%) 5(27.78%) 6(33.33%) 4(33.33%) 

Stage 3 22(40%) 3(42.86%) 7(38.89%) 6(33.33%) 6(50%) 

Stage 4 15(27.3%) 2(28.57%) 6(33.33%) 5(27.78%) 2(16.67%) 

Total 55(100%) 7(100%) 18(100%) 18(100%) 12(100%) 

χ2-value 3.44,p=0.94,NS,p>0.05 

 

Above table shows, the correlation of age group of 

the patient with the stage of the disease, on 

presentation. Among 7 patients in the age group 40-

49 years, 3(42.86%) had stage 3; 2(28.57%) had stage 

4; 2(28.57%) had stage 2 disease; and no patient was 

found in stage 1. In the age group of 50-59 years, out 

of 18 patients, 7(38.89%) had stage 3; 5(27.78%) had 

stage 2; and 6(33.33%) had stage 4 disease. The total 

number of patients in age group 60-69 years was 18, 

out of which, 6(33.33%) had stage 3; 5(27.78%) had 

Stage 4; 6(33.33%) had stage 2; and 1(5.56%) had 

stage 1 disease. Among patients with age ≥70 years, 

majority, around 6/12(50%) had stage 3 disease; 

4(33.33%) had stage 2; and 2(16.67%) had stage 4 

disease. This relation was not statistically significant. 

 

 

Table 8: Symptoms on presentation. 

Symptoms 
Symptoms 

Present 

Percentage 

(n=55) 

Cough 46 83.64 

Fever 29 52.73 

Breathlessness 53 96.36 

Chest Pain 26 47.27 

Haemoptysis 5 9.09 

Loss of weight and 

appetite 
12 21.82 

Palpitation 5 9.09 

Expectoration 44 80.00 

 

The table shows the frequency of various respiratory 

symptoms on presentation. Breathlessness was the main 

presenting symptom in majority of the cases in the 

present study. 53 (96.36%) cases presented with 

dyspnea. Cough was present in 46 (83.64%) with 

expectoration in 44(80%) cases. Fever was the 

presenting symptom in 29 (52.73%) cases, chest pain in 

26 (47.27%), loss of appetite & weight in 12 (21.82%), 

haemoptysis in 5 (9.09%) and palpitation in only 5 (9.09%) 

cases. 

 

 

 

Graph 6: Correlation of age in years with Gold stage. 
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Graph 7: Symptoms on presentation. 

 

Table 9: Distribution of patients according to mMRC 

grading. 

mMRC 

Grading 

No of 

patients 
Percentage 

Grade 0 0 0.0 

Grade 1 3 5.5 

Grade 2 13 23.6 

Grade 3 22 40.0 

Grade 4 17 30.9 

Total 55 100.0 

 

As per the MMRC grading of dyspnea, in this study, 

22 (40%) patients presented with grade 3 dyspnea; 17 

(30.9%) patients presented with grade 4; 13 (23.6%) 

presented with grade 2 dyspnea & 3 (5.5%) presented 

with grade 1 dyspnea; and no case presented with 

grade 0 dyspnea. 

 

 
Graph 8: Distribution of patients according to 

mMRC grading. 

 

Table 10: Duration of COPD.  

Duration of COPD No of patients with H/O COPD Percentage(%) 

1 -5 yrs 18 64.29 

6-10 yrs 6 21.43 

>10 yrs 4 14.29 

Total 28 100 

χ2-value 66.30,p=0.0001,S 

 

The duration of symptoms suggestive of COPD in the 

28 known cases of COPD included in the study, was 

in the range of 1-30 years with mean of 6.92 years. 

Maximum number of patients i.e. 18 (64.29%) had 

disease of 1-5 years duration, and patients with more 

than 10 years of disease were only 4 (13.6%) patients 

while 6 (21.43%) patients had disease of 6-10 years 

duration. This relation was statistically significant. 

 

 
Graph 9: Duration of COPD. 
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Table 11: GOLD Stage on presentation in known case of COPD. 

Stage of presentation No of patients with H/O COPD Percentage(%) 

Stage 1 0 0.00 

Stage 2 6 21.43 

Stage 3 9 32.14 

Stage 4 13 46.43 

Total 28 100 

χ2-value 14.20,p=0.0002,S 

 

Above table shows the stage of presentation of the 

known patients of COPD. Among 28 previously 

diagnosed cases, 9 (32.14%) cases presented in stage 

3 and 13 (46.43%) presented in stage 4. While 6 

(21.43%) patients had stage 2 on presentation. This 

relation was statistically significant.  

 

 
Graph 10: GOLD Stage on presentation in known 

case of COPD. 

 

Table 12: Distribution of patients according to history 

of old pulmonary tuberculosis. 

H/O Old Pulmonary 

TB 

No of 

patients 

Percentage

(%) 

Present 6 10.91 

Absent 49 89.09 

Total 55 100.00 

  

Above table shows patients with history of old 

pulmonary tuberculosis. 6 (10.91%) cases had history 

of tuberculosis in the past while 49(89.09%) cases 

were not having history of tuberculosis. 

 

 
Graph 11: Distribution of patients according to 

history of old pulmonary tuberculosis. 

Table 13: Distribution of patients according to history 

of smoking. 

H/O Smoking No of patients Percentage 

Present 40 72.7 

Absent 15 27.3 

Total 55 100.0 

 

Above table shows distribution of patients according to 

history of smoking. 40 (72.7%) patients were found to 

have history of smoking and all were males while 15 

(27.3%) were non-smokers. 

 

 
Graph 12: Distribution of patients according to 

history of smoking. 

 

Table 14: Distribution of patients according to 

duration of smoking. 

Duration of 

Smoking 

No of 

patients 
Percentage 

<10 pack yrs 3 7.50 

10-19 packs yrs 7 17.50 

20-29 packs yrs 8 20.00 

30-39 packs yrs 7 17.50 

≥40 pack yrs 15 37.50 

Total 40 100.00 

 

The table shows the duration of smoking among the 

smokers. Maximum number of cases i.e. 15 (37.50%) 

had history of tobacco exposure more than 40 pack 

years. 8 (20%) cases had history of tobacco use of 20-

29 pack years, 7 (17.5%) had history of 10-19 pack 

years and 7 (17.5%) of the total smokers had 30-39 

pack years history of tobacco use. Patients with less 

than 10 pack years of exposure were only 3 (7.5%). 
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Graph 13: Distribution of patients according to 

duration of smoking. 

 

Table 15: Distribution of patients according to history 

of Biomass fuel Exposure.  

H/O Biomass 

Exposure 
No of patients Percentage 

Present 9 16.36 

Absent 46 83.64 

Total 55 100.00 

 

Above table shows distribution of patients according to 

history of exposure biomass fuel, which was found to 

be present in 9 (16.36%) cases and all were females 

while 46(83.64%) patients don't have history of 

exposure to biomass fuel. 

 

 
Graph 13: Distribution of patients according to 

history of Biomass fuel Exposure.  

 

Table 16: Signs on presentation. 

Signs on 

presentation 

Signs 

Present 

Percentage 

(n=55) 

Pallor 17 30.91 

Clubbing 10 18.18 

Raised JVP 10 18.18 

Pedal Oedema 11 20.00 

Tachypnea 42 76.36 

Tachycardia 22 40.00 

Above table shows the signs on presentation in the 

study subjects. On examination, among 55 cases, 17 

(30.91%) were having pallor; 10 (18.18%) had 

clubbing; 11 (20%) had pedal edema at presentation. 

JVP was raised in 10 (18.18%) cases; 42 (76.36%) 

cases had tachypnea and 22(40%) had tachycardia on 

presentation. 

 

 
Graph 15: Signs on presentation. 

 

Table 17: Distribution of patients according to 

hypertension. 

Hypertension 
Findings 

Present  

Percentage 

(n=55) 

Present 14 25.45 

Grade 1 5 9.09 

Grade 2 7 12.73 

Grade 3 2 3.64 

Absent 41 74.55 

 

Above table shows distribution of patient according to 

hypertension. 14 (25.45%) patients were hypertensive 

among which 5(9.09%) were grade 1 hypertensive, 

7(12.73%) patients were grade 2 hypertensive, 2(3.64%) 

were grade 3 hypertensive. 41 (74.55%) patients were 

non-hypertensive. 

 

 
Graph 16: Distribution of patients according to 

hypertension. 
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Table 18: Auscultation Findings. 

Auscultation 

Findings 

Findings 

Present 

Percentage 

(n=55) 

Ronchi 46 83.64 

Crepitation 28 50.91 

Decreased Breath 

Sound 
11 20.00 

Bronchial Breathing 8 14.55 

Normal 3 5.45 

 

On auscultation, in 3 (5.45%) patients chest was normal. 

Rhonchi were heard in 46 (83.64%) patients; crepitations 

in 28 (50.91%) patients; and in 11 (20.0%) patients 

breath sounds were decreased. Bronchial breathing was 

present in 8 (14.55%) patients on auscultation. 

  

 
Graph 17: Auscultation Findings. 

 

Table 19: Radiological Findings. 

Radiological 

Findings 

Findings 

Present 

Percentage 

(n=55) 

Normal 2 3.64 

Emphysema 43 78.18 

Consolidation 9 16.36 

Bronchiectasis 9 16.36 

Cavity 3 5.45 

Pleural Effusion 3 5.45 

Mass 2 3.64 

Cardiomegaly 6 10.91 

 

Above table shows that, 43 (78.18%) patients had 

radiological features suggestive of emphysema. 9 

(16.36%) cases showed picture of consolidation. 9 

(16.36%) cases showed evidence of bronchiectasis.  

Cardiomegaly was present in 6 (10.91%) patients. 

Cavity was seen in 3 (5.45%) patients; in 3 (5.45%) 

patients pleural effusion was present. Mass lesion was 

seen in 2 (3.64%) patients. 

 

 
Graph 18: Radiological Findings. 

 

Table 20: Sputum Examination. 

Sputum 

Examination 

Findings 

Present  

Percentage 

(n=55) 

AFB Positive 2 3.64 

Gram Stain 4 7.27 

Fungus 0 0.00 

Malignant Cells 0 0.00 

Culture  7 12.73 

 

Above table shows the sputum results in the study 

subjects. Sputum came out to be positive for AFB in 

2 (3.64%) cases, Gram stain positive in 4 (7.27%) 

cases. In 7 (12.73%) cases sputum culture was 

positive for non-specific organisms. In 44 (80%) 

cases, the sputum results were normal. 

 

 
Graph 19: Sputum Examination. 
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Table 21: Sputum Culture Examination. 

Sputum Culture Examination Findings Present 
Percentage 

(n=7) 

Growth of Streptococcus 2 28.57 

Growth of Klebsiella pneumoniae 4 57.14 

Growth of pseudomonas aeruginosa 1 14.28 

Growth of acinetobacter 1 14.28 

Growth of enterococci 1 14.28 

 

Above table shows growth of various organisms in 

culture positive patients. Growth of Klebsiella 

pneumoniae was seen in 4 (57.14%) patients, growth of 

streptococcus in 2 (28.57%) patients. Growth of 

pseudomonas aeruginosa, acinetobacter and enterococci 

was seen in 1 (14.28%) patient individually. 

 

 
Graph 20: Sputum Culture Examination. 

 

Table 22: Other investigations. 

Other Investigations 
Findings 

Present 

Percentage 

(n=55) 

Raised CRP 28 50.91 

Low Hb%(anemic) 20 36.36 

Raised WBC 38 69.09 

Decreased SpO2 22 40.00 

 

In the present study, on lab investigations 20(36.36%) 

cases were anemic; 38 (69.09%) had raised WBC 

(leucocytosis); CRP was positive in 28 (50.91%) of 

the cases included in the study. In 22(40%) patients, 

bed side SpO2 was decreased. 

 

 

 
Graph 21: Other investigations. 
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Table 23: Electrocardiographic Findings. 

ECG Changes 
Findings 

Present 
Percentage 

Normal 27 49.09 

Coronary Artery Disease 9 16.36 

Arrythemias 2 3.64 

Right Ventricular 

Hypertrophy 
11 20.00 

Right Atrial Hypertrophy 18 32.73 

Left Ventricular 

Hypertrophy 
5 9.09 

Left Atrial Hypertrophy 3 5.45 

Tachycardia 21 38.18 

 

Above table shows the various electrocardiographic 

changes in COPD patients. 28 (50.91%) cases showed 

changes in ECG and in 27 (49.09%) cases ECG was 

found to be within normal limits. ECG showed 

changes suggestive of right atrial hypotrophy in 18 

(32.73%) patients; and right ventricular hypertrophy 

in 11 (20%) cases. Left atrial hypertrophy was seen in 

3 (5.45%) cases and left ventricular hypertrophy was 

seen in 5 (9.09%) cases. About 21 (38.18%) cases had 

sinus tachycardia on ECG and 9 (16.36%) had 

changes of coronary artery disease. 2 (3.64%) cases 

had arrhythmia. 

 

 

 

 

 
Graph 22: Electrocardiographic Findings. 

 

Table 24: ECHOCARDIOGRAPHIC findings.  

ECHO Findings Total Percentage(%) 

PAH 31 56.36 

LV Enlargement 9 16.36 

RV Dilated 28 50.91 

RA Dilated 18 32.73 

Wall motion abnormality 1 1.82 

Diastolic dysfunction 17 30.91 

Systolic dysfunction 5 9.09 

 

Above table shows the various echocardiographic 

findings in the study subjects. In this study, on 

echocardiographic evaluation, 23 (41.82%) patients 

had normal ECHO and 32 (58.18%) patients had 

findings on ECHO. 31 (56.36%) cases had evidence 

of pulmonary artery hypertension, 28 (50.91%) cases 

had right ventricular dilatation, 18 (32.73%) patients 

had right atrial dilatation. Diastolic dysfunction was 

noted in 17 (30.71%) patients and systolic dysfunction 

was noted in 5 (9.09%) patients. 1 (1.9%) patient had 

wall motion abnormality. Left ventricular 

enlargement was seen in 9 (16.36%) cases. 

 

 
Graph 23: Echocardiographic findings. 
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Table 25: Distribution of patients according to ABG 

Findings. 

ABG Findings 
Findings 

Present 
Percentage 

Normal 45 81.8 

Type 1 Respiratory failure 2 3.6 

Type 2 Respiratory failure 8 14.5 

Total 55 100 

 

Above table shows Arterial blood gas analysis normal in 

45 (81.8%) whereas 10 (18.1%) patients show 

respiratory failure with 2 (3.6%) patients in type 1 failure 

and 8 (14.5%) patients in type 2 failure. 

 

 
Graph 24: Distribution of patients according to ABG 

Findings. 

 

Table 26: Final diagnosis. 

Final Diagnosis 
Findings 

Present 
Percentage 

Stable COPD 11 20.00 

COPD Exacerbation 44 80.00 

Coronary Artery Disease 9 16.36 

Cor pulmonale 22 40.00 

Hypertension 14 25.45 

Left Heart Failure 9 16.36 

Bronchiectasis 9 16.36 

Respiratory Failure 10 18.18 

Lung Carcinoma 2 3.64 

Pulmonary Tuberculosis 2 3.64 

Pneumonia 9 16.36 

 

Above table shows final diagnosis of study cases which 

is made collectively on the basis of clinical findinds, 

laboratory and other investigations. 11(20%) patients 

were found to have stable COPD, whereas 44 (80%) 

patients were in exacerbation. 22(40%) patients were 

having cor pulmonale, 14(25.45%) patients were having 

hypertension, 10(18.18%) patients were having 

respiratory failure. 9(16.36%) patients were diagnosed to 

have coronary artery disease. Left heart failure was also 

diagnosed in 9 (16.36%) patients. 9 (16.36%) were 

diagnosed with bronchiectasis. Lung carcinoma was seen 

in 2(3.64%) patients. Active pulmonary tuberculosis was 

present in 2(3.64%) cases, whereas pneumonia was 

present in 9 (16.36%) of cases. 

 

 
Graph 25: Final diagnosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 27: Distribution of patients according to Co-morbidities. 

Co-morbidities Total Patients (n=55) Percentage(%) 

Total Co-morbid patients 33 60.00% 

Cardiac Co-morbidity 29 52.72% 

Respiratory Co-morbidity 18 32.73% 

Patients having both Co-morbidities 14 25.45% 

 

Total 33 (60%) patients were found to have comorbidity 

while cardiac comorbidity was noted in 29 (52.72%) 

patients and respiratory comorbidity was noted in 18 

(32.73%). 14 (25.45%) patients were having both cardio-

respiratory comorbidity. Among 29 cardiac comorbid 

patients, 14 patients were found to have single cardiac 

comorbidity, 8 patients were having two cardiac 

comorbidities, 4 patients were having three cardiac 
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comorbidities and in 3 patients four cardiac 

comorbidities were present. Among 18 respiratory 

comorbid patients, 9 patients were having single 

respiratory comorbidity, 5 patients were having two 

respiratory comorbidities, 3 patients were having three 

respiratory comorbidities and only 1 patient was having 

four respiratory comorbidities.  

  

 
Graph 26: Distribution of patients according to Co-morbidities. 

 

Table 28: Age wise distribution of patients with Cardio-respiratory Co-morbidities. 

Age Group(yrs) No of patients Cardiac Co-morbidity Respiratory Co-morbidity 

40-49 yrs 7 2(6.90%) 2(11.11%) 

50-59 yrs 18 11(37.93%) 5(27.78%) 

60-69 yrs 18 11(37.93%) 6(33.33%) 

≥70 yrs 12 5(17.24%) 5(27.78%) 

Total 55 29(100%) 18(100%) 

χ2-value  3.24 0.69 

p-value  0.25,NS 0.87,NS 

 

Among cardiac comorbid patients (29), 2 (6.90%) cases 

were in age group 40-49 years. Each 50-59 & 60-69 

years age group were having 11(37.93%) cardiac 

comorbid cases. 5(17.24%) cases were above the age of 

70 years. In respiratory comorbid patients (18), 

2(11.11%) were in 40-49 years age group; 5(27.78%) in 

50-59 years age group; 6 (33.33%) in 60-69 years age 

group; 5(27.78%) cases were above age of 70 years. The 

above results indicate that most of the comorbid patients 

are in age group 50-69 years. This relation was not 

statistically significant. 

 

 
Graph 27: Age wise distribution of patients with Cardio-respiratory Co-morbidities. 
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Table 29: Gender wise distribution of patients with 

cardio-respiratory co-morbidities. 

Gender 
Cardiac 

Co-morbidity 

Respiratory 

Co-morbidity 

Male 24(82.76%) 13(72.22%) 

Female 5(17.24%) 5(27.78%) 

Total 29 (100%) 18 (100%) 

Above table shows that cardiac comorbidities were 

present in 24 (82.76%) males and 5 (17.24%) females. 

Respiratory comorbidities were present in 13 (72.22%) 

males and 5 (27.78%) females. 

 

 

 

 
Graph 28: Gender wise distribution of patients with cardio-respiratory co-morbidities. 

 

Table 30: BMI(kg/m
2
) wise distribution of patients with Cardio-respiratory Co-morbidities. 

BMI(kg/m
2
) No of patients Cardiac Co-morbidity Respiratory Co-morbidity 

Underweight 30 17(58.62%) 10(55.56%) 

Normal 22 10(34.48%) 6(33.33%) 

Overweight 3 2(6.90%) 2(11.11%) 

Obese 0 0(0%) 0(0%) 

Total 55 29(100%) 18(100%) 

χ2-value  0.88 1.87 

p-value  0.64,NS 0.39,NS 

 

Above shows 17 (58.62%) cases were underweight; 10 

(34.48%) cases were normal and 2 (6.90%) cases were 

overweight among cardiac comorbid patients. 10 

(55.56%) cases were underweight; 6 (33.33%) cases 

were normal and 2 (11.11%) cases were overweight 

among respiratory comorbid patients. This relation was 

not statistically significant. 

 

 
Graph 29: BMI(kg/m

2
) wise distribution of patients with Cardio-respiratory Co-morbidities. 
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Table 31: Distribution of Cardio-respiratory Co-morbid Diseases according to Gold stage. 

Cardiorespiratory Co-morbid 

Diseases 

GOLD Staging of the disease  
p-value 

Stage 1 Stage 2 Stage 3 Stage4 Total (n=55) 

Coronary Artery Disease 0(0%) 3(33.33%) 4(44.44%) 2(22.22%) 9(16.36%) 0.004,S 

Cor Pulmonale 0(0%) 4(18.18%) 12(54.55%) 6(27.27%) 22(40%) 0.0001,S 

Hypertension 0(0%) 3(21.43%) 6(42.86%) 5(35.71%) 14(25.45%) 0.0003,S 

Left Ventricular Failure 0(0%) 1(11.11%) 4(44.44%) 4(44.44%) 9(16.36%) 0.0001,S 

Bronchiectasis 0(0%) 0(0%) 3(33.33%) 6(66.67%) 9(16.36%) 0.021,S 

Respiratory Failure 0(0%) 1(10%) 5(50%) 4(40%) 10(18.18%) 0.0001,S 

Lung Carcinoma 0(0%) 0(0%) 1(50%) 1(50%) 2(3.94%) 0.0001,S 

Pulmonary Tuberculosis 0(0%) 0(0%) 2(100%) 0(0%) 2(3.94%) 0.0001,S 

Pneumonia 0(0%) 0(0%) 6(66.67%) 3(33.33%) 9(16.36%) 0.042,S 

 

Above table shows distribution of various diseases 

according to disease severity (Gold stage). In present 

study coronary artery disease was found to have 3 

(33.33%) patients in stage 2, 4 (44.44%) patients in stage 

3 and 2 (22.22%) patients in stage 4. This relation was 

statistically significant.  

 

Cor pulmonale was found to have 4 (18.18%) patients in 

stage 2, 12 (54.5%) patients in stage 3 and 6 (27.27%) 

patients in stage 4. This relation was statistically 

significant.  

 

Hypertension was found to have 3 (21.43%) patients in 

stage 2, 6 (42.86%) patients in stage 3 and 5 (35.71%) 

patients in stage 4. This relation was statistically 

significant.  

 

Left ventricular failure was found to have 1 (11.11%) 

patient in stage 2, 4 (44.44%) patients in stage 3 and 4 

(44.44%) patients in stage 4. This relation was 

statistically significant. Bronchiectasis was found to have 

3(33.33%) patients in stage 3 and 6(66.67%) patients in 

stage 4. This relation was statistically significant. 

 

Respiratory failure was found to have 1 (10%) patient in 

stage 2, 5 (50%) patients in stage 3 and 4 (40%) patients 

in stage 4. This relation was statistically significant.  

 

Lung carcinoma was found to have 1 (50%) patient in 

stage 3 and 1 (50%) patient in stage 4. This relation was 

statistically significant. 

 

Pulmonary tuberculosis was found to have 2 (100%) 

patients in stage 3. This relation was statistically 

significant.  

 

Pneumonia was found to have 6 (66.67%) patients in 

stage 3 and 3 (33.33%) patients in stage 4. This relation 

was statistically significant. 

 

 
Graph 30: Distribution of Cardio-respiratory Co-morbid Diseases according to Gold stage. 
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Table 32: Correlation of gold stage with patients having cardio-respiratory co-morbidity. 

Gold Stage No of patients Cardiac Co-morbidity Respiratory Co-morbidity 

Stage 1 1(100%) 0(0%) 0(0%) 

Stage 2 17(100%) 7(41.18%) 1(5.88%) 

Stage 3 22(100%) 13(59.09%) 11(50%) 

Stage 4 15(100%) 9(60%) 6(40%) 

Total 55(100%) 29(52.73%) 18(32.73%) 

χ2-value  98.42 100.4 

p-value  0.0001,S 0.0001,S 

 

Above table shows correlation of cardio-respiratory 

comorbidity with disease severity. In the present study, 

no patient in stage 1 was having cardiac comorbidity; 7 

(41.18%) patients in stage 2 were having cardiac 

comorbidity; 13 (59.09%) patients in stage 3 were having 

cardiac comorbidity; 9 (60%) patients in stage 4 were 

having cardiac comorbidity. This relation was 

statistically significant. 

 

No patient in stage 1 was having respiratory 

comorbidity; 1 (5.88%) patient in stage 2 was having 

respiratory comorbidity; 11 (50%) patients in stage 3 

were having respiratory comorbidity; 6 (40%) patients in 

stage 4 were having respiratory comorbidity. This 

relation was statistically significant. 

 
 

Graph 31: Correlation of Gold stage with patients 

having cardio-respiratory co-morbidity. 

 

Table 33: Correlation of mMRC grading with patients having cardio-respiratory co-morbidities. 

mMRC Grading No of patients Cardiac Co-morbidity Respiratory Co-morbidity 

Grade 0 0(100%) 0(0%) 0(0%) 

Grade 1 3(100%) 0(0%) 0(0%) 

Grade 2 15(100%) 0(0%) 0(0%) 

Grade 3 22(100%) 15(68.18%) 8(36.36%) 

Grade 4 15(100%) 14(93.33%) 10(66.67%) 

Total 55(100%) 29(52.73%) 18(32.73%) 

χ2-value  32.10 16.73 

p-value  0.0001,S 0.001,S 

 

Table shows correlation of mMRC grading with patients 

having cardio-respiratory comorbidity. Patients with 

mMRC grading 0 & 1 were not found to have cardio-

respiratory comorbidity. 15 (68.18%) and 8 (36.36%) 

patients with mMRC grade 3 were found to have cardiac 

and respiratory comorbidities respectively. 14 (93.33%) 

and 10 (66.67%) patients with mMRC grade 4 were 

found to have cardiac and respiratory comorbidities 

respectively. This relation was statistically significant. 

 
Graph 32: Correlation of mMRC grading with 

patients having cardio-respiratory co-morbidities. 
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Table 34: Correlation of duration of smoking with patients having cardio-respiratory co-morbidity. 

Duration of smoking No of patients Cardiac Co-morbidity Respiratory Co-morbidity 

Non Smokers 15(100%) 7(46.67%) 6(40%) 

Smokers 40(100%) 22(55%) 12(30%) 

<10 pack yrs 3(100%) 0(0%) 0(0%) 

10-19 packs yrs 7(100%) 3(42.86%) 0(0%) 

20-29 packs yrs 8(100%) 2(25%) 2(25%) 

30-39 packs yrs 7(100%) 7(100%) 4(57.14%) 

≥40 pack yrs 15(100%) 10(66.67%) 6(40%) 

χ2-value  13.54 10.12 

p-value  0.009,S 0.039,S 

 

The above table shows correlation of duration of 

smoking with cardio-respiratory comorbidities. Cardiac 

comorbidities were found to be present in 7 (46.47%) 

non-smokers and 22 (55%) smokers and respiratory 

comorbidities were found in 6(40%) non-smokers and 

12(30%) smokers. 

 

Among smokers, no comorbidities were found in 

smokers with <10 pack years of duration of smoking. 3 

(42.86%) patients with smoking duration of 10-19 pack 

years were found to have cardiac comorbidities and no 

patient was found to have respiratory comorbidities in 

this category of smokers. Each cardiac and respiratory 

comorbidities were present in 2/8 (25%) patients with 

smoking duration of 20-29 pack years respectively. 7 

(100%) and 4 (57.14%) patients with smoking duration 

of 30-39 pack years were found to have cardiac 

comorbidities and respiratory comorbidities respectively. 

10 (66.67%) and 6 (40%) patients with smoking duration 

of ≥40 pack years were found to have cardiac 

comorbidities and respiratory comorbidities respectively. 

This relation was statistically significant. 

 

 
Graph 33: Correlation of duration of smoking with patients having cardio-respiratory co-morbidity. 

 

Table 35: Correlation of other investigations with patients having cardio-respiratory co-morbidity 

Other investigations No of patients 
Cardiac 

Co-morbidity (n=29) 

Respiratory Co-morbidity 

(n=18) 

Raised CRP 28 25(86.21%) 16(88.89%) 

Low Hb%(anemic) 20 11(37.93%) 8(44.44%) 

Raised WBC (leucocytosis) 38 23(79.31%) 16(88.89%) 

Decreased SpO2 22 19(65.52%) 14(77.78%) 

 

Other investigations Cardiac Co-morbidity Respiratory Co-morbidity 

Raised CRP χ2- value =30.58, p=0.0001,S χ2-value =15.44, p=0.0001,S 

Low Hb% (anemic) χ2-value 0.06, p=0.79,NS χ2-value =0.75, p=0.38,NS 

Raised WBC (leucocytosis) χ2-value 67.29, p=0.0001,S χ2-value =121.7, p=0.0001,S 

Decreased SpO2 χ2-value 18.00, p=0.0001,S χ2-value =62.72, p=0.0001,S 
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This table shows correlation of other investigations with 

cardio-respiratory comorbidities. CRP was found to be 

found to be positive in 25 (86.21%) & 16 (88.89%) cases 

of cardiac & respiratory comorbidities respectively. This 

relation was statistically significant. Anemia was present 

in 11 (37.93%) & 8 (44.44%) cases of cardiac & 

respiratory comorbidities respectively. This relation was 

not statistically significant. Leucocytosis was present in 

23 (79.31%) cases of cardiac comorbidities. This relation 

was not statistically significant. Leucocytosis was 

present in 16 (88.89%) cases of respiratory 

comorbidities. This relation was statistically significant. 

SpO2 was decreased in 19 (65.52%) & 14 (77.78%) cases 

of cardiac & respiratory comorbidities respectively. This 

relation was statistically significant. 

 

 
Graph 34: Correlation of other investigations with 

patients having cardio-respiratory co-morbidity. 

 

Statistical analysis was done by using descriptive and 

inferential statistics using chisquare test and software 

used in the analysis were SPSS 20.0 version and 

GraphPad Prism 6.0 version and p<0.05 is considered as 

level of significance. 

 

DISCUSSION 

The study was conducted in Department of 

Respiratory Medicine, Acharya Vinoba Bhave Rural 

Hospital (AVBRH) of Jawaharlal Nehru Medical 

College, Sawangi (Meghe), Wardha over a period of 2 

years from October 2015 to September 2017. The main 

purpose of the study was to understand the profile of 

COPD patients and the pattern & profile of co-

existing cardio-respiratory comorbidities. The study 

included 55 patients presented on Indoor basis in the 

AVBRH, with symptoms suggestive of COPD. 

 

The patients were investigated to confirm the 

diagnosis of COPD and to identify cardio-respiratory 

comorbidity associated with COPD in individual 

patients. The data recorded for the profile of the 

patients included personal data such as age, gender, 

BMI, clinical presentation and history of exposure to 

risk factors.  

 

The diagnosis of COPD was based on history, clinical 

presentation, radiological findings on X-ray chest and 

HRCT (whenever indicated) and post bronchodilator 

spirometric measurements. The diagnosis of cardio-

respiratory comorbidities was based on clinical 

history and was confirmed on basis of ECG, ECHO, 

ABG, chest x-ray, HRCT-Thorax (whenever 

indicated), sputum examination for AFB, gram stain 

& cytology and FNAC (whenever indicated). 

 

The mean age of the study subjects was 60.01± 10.60 

years, with range of 40-85 years. The maximum 

incidence of COPD in this study was among the age 

group of 50-69 years (65.46%). Patients with 40-49 

years age group were the least in number, included only 

7 (12.73%) patients. The results of this study were 

comparable to the study conducted by Keller & 

Shepard et al (1986), Suma et al(2006) and Mohan et 

al (2006), in which the mean age of the study group was 

59±7 years[117], 59.94±10.37 years[118] and 62.1±9.8 years[106] 

respectively. The higher incidence of COPD in age group 50-

69 years may be attributed to age related decline in lung 

function and longer duration of tobacco exposure. Also, in the 

study conducted by Putnik (1998), the mean age of the 60 cases 

of COPD included in the study was 59.25 years comparable to 

the present study.[119] 

 

In the present study, 46 (83.64%) of the patients were 

males and 9 (16.36%) were females with male:female 

ratio of 5.11:1. These results were comparable to the 

study conducted by Niranjan et al (2011) in which out 

of 50 cases included in the study 44 were males with 

male: female ratio of 7.33: l
120

. These results were 

also very much comparable to the study conducted by 

Suma et al (2006) which showed male to female ratio 

of 5.25:1, 42(84%) being males and 8(16%) were 

females among 50 patients.
[118]

 This higher incidence 

of COPD in males can be attributed to tobacco 

smoking habits. In the present study none of the 

females were smokers but all females had history of 

exposure to biomass fuel burning which is 

comparable to study conducted by Mathew et al 

(2015) which shows that biomass fuel exposure is the 

most common etiology among non-smokers 

females
[121] 

 

Patients were categorized into 4 categories on the 

basis of their body mass index. 30 (54.5%) patients 

were underweight, 22(40%) were within normal range 

of body mass index and only 3 (5.5%) were in the 

category of overweight. None of our COPD patients 

fell into the category of obese. In this study, 94.5% of 

the subjects had BMI lower than 25. The results were 

comparable to the study conducted by Ling Yang et al 

(2010), in which approximately 90% of men had a 

baseline BMI < 25.
[122]

 Montes et al observed that 

compared with the non-COPD group, there was a 

higher proportion of COPD subjects in the 
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underweight and normal weight categories, and a lower 

proportion in obese category.
[123]

 

 

As per the GOLD staging, maximum number of patients 

22(40.0) presented in stage 3. 17(30.9) presented in 

stage 2, 15(27.3%) presented in stage 4 and only 

1(1.8%) patient presented in stage 1 of disease. In the 

study conducted by Mohan et al (2006), among the 

cases included in their study 47.4% presented in stage 

3, 31% in stage 4 and 21.6% in stage 2.
[106]

 The 

variation from present study results could be because 

the study subjects in their study were the COPD cases 

presented with acute exacerbation only. As COPD is 

progressive disease the severity of the disease 

increases with repeated exacerbations. So, higher 

number of cases presented in stage 3 and 4 in their 

study as compared to present study subjects.  

 

In this study, majority of the male subjects i.e. 

18/44(39.13%) presented with stage 3 disease. 14 

(30.43%) had stage 2; 13 (28.26%) had stage 4 and 1 

(2.17%) had stage 1 disease on presentation. Among 

the female subjects 3/9 (33.33%) presented in stage 2 

and 4 (44.44%) cases in stage 3. 2 (22.22%) female 

patients presented in stage 4 disease. So, around 

33.33% of the females versus 30.43% males presented 

in stage 2 and 44.44% females versus 39.13% males 

presented in stage 3. 22.22% of the females versus 

28.26% males had stage 4 disease. Above results 

shows that majority of the females as well as male 

subjects presented in stage 2 and 3. While stage 3 more 

prevalent in females and 4 found to be more prevalent 

in males. As per GOLD guidelines, the role of gender 

in determining COPD risk remains unclear. In the 

past, most studies showed that COPD prevalence and 

mortality were greater among men than women. 

Studies from developed countries show that the 

prevalence of the disease is now almost equal in men 

and women, which probably reflects changing 

patterns of tobacco smoking. Some studies have 

suggested that women are more susceptible to the 

effects of tobacco smoke than men. This is an 

important question given the increasing rate of 

smoking among women in both developed and 

developing countries.
[1]

 But in the present study, there 

was not significant gender difference in the staging of 

the disease, may be because the number of females 

included in the study was very less. Females 

consisted of only 16.36% of the total study subjects. 

Also, none of the female patient in the present study 

was smoker though all the female patients had history 

of exposure to biomass fuel smoke for cooking 

purposes. 

 

As per the age groups, among 7 patients in the age 

group 40-49 years, 3(42.86%) had stage 3; 2(28.57%) 

had stage 4; 2(28.57%) had stage 2 disease; and no 

patient was found in stage 1. In the age group of 50-

59 years, out of 18 patients, 7(38.89%) had stage 3; 

5(27.78%) had stage 2; and 6(33.33%) had stage 4 

disease. The total number of patients in age group 60-

69 years was 18, out of which, 6(33.33%) had stage 3; 

5(27.78%) had Stage 4; 6(33.33%) had stage 2; and 

1(5.56%) had stage 1 disease. Among patients with 

age ≥70 years, majority, around 6/12(50%) had stage 

3 disease; 4(33.33%) had stage 2; and 2(16.67%) had 

stage 4 disease.  
 

As per the above results, in the present study, stage 3 was 

found to be most prevalent in all the age groups. This can 

be explained by the fact that majority of the patients of 

COPD present for the first time in stage 3, as during 

initial stages the symptoms are usually mild and patients 

do not report to the physician because of lack of 

awareness. Also, in all the stages maximum patients 

were of the age group of 50-69 years because majority of 

the patients in this study were of this age group. 

 

Diagnosis of COPD was made on the basis of history, 

clinical examination, radiological findings and post 

bronchodilator spirometric findings. In the history 

patients were asked about the symptoms. Breathlessness 

was the main presenting symptom in majority of the 

cases in the present study. 53 (96.36%) cases presented 

with dyspnea. Cough was present in 46 (83.64%) with 

expectoration in 44(80%) cases. Fever was the 

presenting symptom in 29 (52.73%) cases, chest pain in 

26 (47.27%), loss of appetite & weight in 12 (21.82%), 

haemoptysis in 5 (9.09%) and palpitation in only 5 

(9.09%) cases.  

 

As per GOLD guidelines, breathlessness, cough and 

expectoration are the cardinal symptoms of COPD and 

majority of the cases in the present study had these 

symptoms.
[1]

 

 

Study conducted by J.C. Banergae (1966) showed that 

breathelessness was present in 97.3% patients whereas 

cough was present in 92% patients which is comparable 

to our study.
[124]

 

 

Breathlessness is the symptom that commonly causes the 

patient to seek medical attention, and is usually the most 

disabling of these symptoms. Patients often date the 

onset of their illness to an acute exacerbation of cough 

with sputum production, which leaves them with a 

degree of chronic breathlessness. Fever may be due to 

the respiratory infection resulting in exacerbation or may 

be due to underlying coexisting pulmonary tuberculosis. 

Such patients may present with haemoptysis and loss of 

appetite and weight. Chest pain may result from 

underlying pleural effusion or may be cardiac in origin as 

COPD candidates are at high risk of cardiovascular 

involvement. In the research done by Mohan et al (2006), 

almost all cases included in their study had 

breathlessness and cough with expectoration on 

presentation.
[106]

 

 

As per the MMRC grading of dyspnea, in this study, 

22 (40%) patients presented with grade 3 dyspnea; 17 
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(30.9%) patients presented with grade 4; 13 (23.6%) 

presented with grade 2 dyspnea & 3 (5.5%) presented 

with grade 1 dyspnea. 

 

As per GOLD guidelines, Dyspnea is the hallmark 

symptom of COPD and is the reason most patients 

seek medical attention and is a major cause of 

disability and anxiety associated with the disease. A 

simple way to quantify the impact of breathlessness 

on a patient's health status is the modified Medical 

Research Council (mMRC) questionnaire. This 

questionnaire relates well to other measures of health 

status and predicts future mortality risks.
[1]

 Bestall et 

al (1999) concluded that the MRC dyspnea scale is a 

simple and valid method of categorizing patients with 

COPD in terms of their disability that could be used 

to complement FEV1 in the classification of COPD 

severity.
[125]

 

 

As per history given by the patients, their diagnosis was 

made on the basis of clinical signs and symptoms 

suggestive of COPD and radiological features suggestive 

of COPD. Patients were also asked about the history of 

any illness in the past. Among-the cases included in the 

study, 28 (51%) had history of COPD and 6 (10.9%) 

cases had history of tuberculosis in the past. As per 

GOLD guidelines, in many developing countries like 

India, both pulmonary tuberculosis and COPD are 

common.
[1]

 In the study conducted by Mohan A et al 

(2006), evidence of past pulmonary TB was present in 

28.4% patients.
[106]

 

 

The duration of symptoms suggestive of COPD in the 

28 known cases of COPD included in the study, was 

in the range of 1-30 years with mean of 6.92 years. 

Maximum number of patients i.e. 18 (64.29%) had 

disease of 1-5 years duration, and patients with more 

than 10 years of disease were only 4 (13.6%) patients 

while 6 (21.43%) patients had disease of 6-10 years 

duration. This relation was statistically significant. The 

results of this study were comparable to the study of 

Suma KR (2006), in which the mean duration of 

symptoms was 5.71 ±4.98 years with range of 2 to 20 

years. Maximum number of patients (62%) had 

symptoms of 1-5 years of duration, and patients in more 

than 10 years of symptoms were only 10%.
[118]

 As COPD 

is an irreversible and progressive disease, majority of the 

diagnosed cases presented with worsening of their 

symptoms Most of the patients were finally diagnosed to 

have acute exacerbation and developed cardio-

respiratory comorbidities. 

 

Among 28 (51%) previously diagnosed cases, 

majority of the patients i.e. 9 (32.14%) and 13 

(46.43%) presented in stage 3 and 4 respectively. 

While 6 (21.43%) patients had stage 2 on 

presentation. This relation was statistically significant. 

As per the above results maximum patients who were 

diagnosed cases of COPD in the past, presented in 

stage 3 and 4. This can be explained by the fact that, 

COPD being a progressive disease, the severity of the 

disease goes on increasing with each exacerbation of 

the disease. 

 

Patients were asked about the history of exposure to 

risk factors such as tobacco smoking and exposure to 

indoor pollution due to biomass fuel burning. 40 

(72.7%) patients were smokers and all were males. 

Study conducted by Suma et al (2006) showed history 

of smoking in 30 (60%) patients out of 50 

patients.
[118]

 Maximum number of cases i.e. 15 

(37.50%) had history of tobacco exposure more than 

40 pack years. 8 (20%) cases had history of tobacco 

use of 20-29 pack years, 7 (17.5%) had history of 10-

19 pack years and 7 (17.5%) of the total smokers had 

30-39 pack years history of tobacco use. Patients with 

less than 10 pack years of exposure were only 3 

(7.5%). As per GOLD guidelines, the risk for COPD 

in smokers is dose-related. Age at starting to smoke, 

total pack-years smoked are predictive of COPD 

mortality.
[1]

 According to BTS guidelines most 

patients with COPD have at least in 20 pack years of 

smoking history.
[4]

 Our finding correlates well with 

this. History of biomass fuel burning was found to be 

present in 9 (16.36%) cases and all were females. In 

India, cooking is predominantly carried out by using 

wood and cow dung. In the study by Mishra et al 

(1990), it was observed that the female population 

had exposure to kitchen - smoke due to cooking with 

wood, cow dung and coal.
[126]

 In a New Guinea 

household pollution, due to heating and cooking 

within a small space was responsible for COPD 

commonly in women than men.
[127]

 In a study by 

Behera and Jindal (1996) respiratory symptoms in 

India were reported in 13 % of 3608 non-smoking 

women involved in domestic cooking.
[128]

 In a study 

conducted by Gunen et al (2008) Biomass exposure 

was found to be the sole reason for COPD and was 

significantly common among female patients living in 

rural areas (54.5%).
[129]

 Nisha Mathew et al (2015) 

found out that the exposure to biomass smoke is the 

most common aetiology of non-smoker and females 

are affected more than males
121

. A study from Jindal et 

al (2006) showed that the exposure to solid fuel 

combustion is also shown to be an additive risk factor 

along with environmental tobacco smoke exposure in 

causing COPD. Hence domestic environmental 

factors may be of great importance in the etiology of 

COPD.
[107]

 

 

On examination, among 55 cases, 17 (30.91%) were 

having pallor; 10 (18.18%) had clubbing; 11 (20%) 

had pedal edema at presentation. JVP was raised in 

10 (18.18%) cases; 42 (76.36%) cases had tachypnea 

and 22(40%) had tachycardia on presentation. A 

study by John (2005), documented that anemia occurs 

relatively frequently in COPD patients and is related 

to the presence of inflammation. In their cohort, 

anemia was present in as many as 13% of all COPD 

patients. As per the author, this may be an 
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underestimation of the anemia prevalence, as we have 

excluded patients with anemia related to bleeding and 

known folate or vitamin B12 deficiency
104

. The 

higher frequency of anemia (Hb <12 gm in female 

and <13 gm in males) in present study may be due to 

multiple reasons; most of the cases included in our 

study are from rural and low socio-economic status as 

our hospital is a rural hospital therefore get poor 

nutrition; many of our cases had either past history or 

were recently diagnosed as cases of pulmonary 

tuberulosis, which may be the cause of underlying 

malnourishment resulting in anemia. In the study 

conducted by Gupta and Khastgir (1989), tachypnea 

was present in all the cases (74% in our study).
[130]

 

The higher incidence of these signs in their study can 

be explained by the fact that their study had 

maximum number of the patients with severe disease. 

In the study by Mohan et al (2007), JVP was raised in 

12.9% cases and pedal edema was present in 19.8% 

cases which is quite comparable to our study.
[106]

 In 

the study of Suma (2006) 70% cases were tachypneic 

on presentation and 26% were having clubbing on 

physical examination, comparable to our study.
[118]

 

Study conducted by Venkateswara Rao V et al showed 

pedal edema in 29.03% of patients and raised JVP in 

17.74% of patients.
[131]

 

 

14 (25.45%) patients are hypertensive among which 

5(9.09%) are grade 1 hypertensive, 7(12.73%) patients 

are grade 2 hypertensive, 2(3.64%) are grade 3 

hypertensive. 41 (74.55%) patients are non-hypertensive. 

Mohan et al had 34.5% cases in their study who were 

having hypertension.
[106]

 

 

On auscultation, in 3 (5.45%) patients chest was 

normal. Rhonchi were heard in 46 (83.64%) 

patients; crepitations in 28 (50.91%) patients; and in 

11 (20.0%) patients breath sounds were decreased. 

Bronchial breathing was present in 8 (14.55%) 

patients on auscultation. Rhonchi were present in 

most of the cases which indicates the airflow 

limitation. Crepitations were also present in addition 

to rhonchi may be due to underlying 

pyogenic/mycobacterial infection and may also be 

due to coexisting cardiovascular co morbidity such as 

congestive heart failure. Bronchial breathing was also 

heard in patients with underlying 

pyogenic/mycobacterial infection. As per GOLD 

guidelines in COPD cases the breath sounds are 

decreased on auscultation
1
. In present study breath 

sounds were diminished in 11 (20.0%) cases. 

 

Various investigations were done in COPD patients 

which include chest X-ray, HRCT-Thorax, ECG, 

ECHO, ABG and other laboratory investigations 

including the sputum examination and blood 

investigations were also done.  

 

Chest radiography (chest X-ray was done of all the 

patients and HRCT-Thorax was done of 27 patients 

only) shows that 43 (78.18%) patients had 

radiological features suggestive of emphysema. 9 

(16.36%) cases showed picture of consolidation. 9 

(16.36%) cases showed evidence of bronchiectasis.  

Cardiomegaly was present in 6 (10.91%) patients. 

Cavity was seen in 3 (5.45%) patients; mass was seen 

in 2 (3.65%) patients; in 3 (5.45%) patients pleural 

effusion was present. As per GOLD guidelines, 

radiological diagnosis is not confirmatory for COPD 

diagnosis unless obvious bullous disease is present, 

but it is valuable in excluding alternative diagnoses 

and establishing the presence of significant co-

morbidities such as cardiac failure. Radiological 

changes associated with COPD include signs of 

hyperinflation.
[1]

 In the present study signs of 

hyperinflation suggestive of emphysema were present 

in majority (78.18%) of the cases and cardiomegaly 

was found in 6 (10.91%) of the cases. The results 

were comparable to the study of Suma KR (2006), in 

which emphysema on chest x-ray was present in 80% 

and cardiomegaly in 20% of their study subjects.
[118]

 

Study conducted by Venkateswara Rao V et al showed 

cardiomegaly in 12.90% of patients.
[131]

 9 (16.36%) of 

our study subjects had picture of consolidation. Such 

patients were finally diagnosed as pneumonia. 

Similarly C M Roberts et al (2013) have reported that 

~ 20% patients discharged with a primary diagnosis of 

COPD exacerbation present with radiographic 

consolidation.
[76]

 9 (16.36%) patients were having 

evidence of bronchiectasis, and were diagnosed as 

bronchiectasis. Few patients were found to have 

pleural effusion which came out to be either tubercular 

or synpneumonic or malignant in nature on further 

investigations. 2 (3.54%) patients were having mass 

lesion and their diagnosis of lung carcinoma was 

confirmed on the basis of histopathology. Since, 

tobacco exposure is a common risk factor for both 

COPD as well as lung carcinoma, so the COPD 

patients are at higher risk for the development of lung 

carcinoma. 

 

The sputum results in the study subjects showed that, 

sputum was positive for AFB in 2 (3.64%) patients, 

Gram stain positive in 4 (7.27%) patients. In 7 

(12.73%) patients sputum culture for non-specific 

organisms was positive. In this study, in 2 (3.64%) 

patients sputum came out to be positive for AFB and 

were diagnosed as fresh cases of sputum positive 

pulmonary tuberculosis. As per GOLD guidelines, in 

many developing countries, both pulmonary 

tuberculosis and COPD are common and may 

coexist.
[1]

 In the present study, majority of the patients 

presented with acute exacerbation but sputum for gram 

stain came out to be positives in only 4(7.27%) cases 

and culture only in 7(12.73%) cases with Klebsiella 

pneumoniae being most common bacetria isolated in 

4(57.14%) patients followed by streptococcus in 

2(28.57%) patients and growth of pseudomonas 

aeruginosa, acinetobacter and enterococci was seen in 

1(14.28%) patient only. Mohan et al showed that 
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bacterial isolates were grown in 25(21.6%) patients. Of 

these isolates, S. pneumoniae (42.9%) and Klebsiella 

sp (35.7%) were the most common bacteria 

isolated.
[106]

 The reason for this varaition may be that, 

our institute is a tertiary care centre and the patients 

presenting to us had already taken various antibiotics 

and other medications from various local practitioners 

and/or hospitals, hence reducing the chances of 

isolating the microbial agent on gram stain and culture 

of sputum sample. Atypical pattern of bacteria growth 

was seen because of the same reason. 

 

In this study, on lab investigations, 20(36.36%) cases 

were anemic, 38 (69.09%) had raised WBC 

(leucocytosis); CRP was positive in 28 (50.91%) of the 

cases included in the study. In 22(40%) patients, bed 

side SpO2 was decreased. An interesting finding was 

that of anemia which was present in 36.36% of our 

patients of COPD. Many recent large studies have 

documented that anemia is common in COPD and is 

associated with higher comorbidity, mortality and 

health costs. Mannino et al (2006) presented data 

indicating anemia is present in one third of patients 

with COPD
[132]

, whereas Halpren et al (2006)
[133] 

and 

John et al (2006)
134

 reported anemia prevalence to be 

21% and 23% respectively. As per GOLD guidelines, 

anemia is more prevalent than previously thought in 

COPD patients.
[1]

 The total leukocyte count is raised 

in around 38 (69.09%) of the study subjects, may be 

due to the underlying chest infection with which 

many of our patients presented. A meta-analytic study 

conducted by Gan et al had also showed leucucytosis 

in COPD patients as compared to control groups. Gan 

et al analysed two studies and found similar result in 

every study.
[135]

 

 

Another interesting finding in the present study was 

C-reactive protein (CRP) which was positive in 

around 28 (50.91%) of the study subjects. As per 

GOLD guidelines, there is an increased risk of 

cardiovascular disease correlated with an increase in 

CRP and in present study majority of the patients 

with CRP positive had one or the other cardiovascular 

morbidities.
[1]

 Meta-analytic study conducted by Gan 

et al had also showed increased level of CRP in 

COPD patients as compared to control groups. Gan et 

al analysed five studies and found similar result in 

every study.
[135]

 

 

Diagnosis of cardiorespiratory co-morbidities was 

made collectively on the basis of clinical signs, 

symptoms, electrocardiographic changes, 

echocardiographic changes, Thorax radiography, 

ABG, sputum for AFB and sputum for malignant 

cells & FNAC from mass lesion wherever if required. 

 

On electrocardiography, 28(50.91%) cases showed 

changes and in 27 (49.09%) cases were found to be 

within normal limits. ECG showed changes 

suggestive of right atrial hypotrophy in 18 (32.73%) 

patients; and right ventricular hypertrophy in 11 

(20%) cases. Left atrial hypertrophy was seen in 3 

(5.45%) cases and left ventricular hypertrophy was 

seen in 5(9.09%) cases. About 21(38.18%) cases had 

sinus tachycardia on ECG and 9 (16.36%) had 

changes of coronary artery disease. 2 (3.64%) cases 

had arrhythmia. The results of this study were 

comparable to the study conducted by Aggarwal 

(2008), in which 50% cases showed ECG changes 

with 28.6% cases had sinus tachycardia, 35.7% had p-

pulmonale indicative of right atrial hypertrophy and 

35.7% cases had right axis deviation indicative of 

right ventricular hypertrophy
136

. Study conducted by 

Venkateswara Rao V et al showed abnormal ECG in 

66.12% of patients with p-pulmonale (indicative of 

right atrial hypertrophy) in 32.25% of patients.
[131]

 

Study conducted by Caird and Wilckn (1962) showed 

right ventricular hypertrophy in 16% cases and in 

36.7% patients p-pulmonale was present.
[137]

 Findings 

are comparable to our study. 

 

In present study, only 2 (3.64%) cases showed features 

suggestive of arrhythmia on ECG while sinus 

tachycardia was present in around 21 (38.18%) of the 

cases. As per Scott et al (1961), arrhythmias other than 

sinus tachycardia are uncommon in COPD138. In a 

study by Chappel (1966) out of 112 patients only  one 

patient had atrial flutter and another had paroxysmal 

atrial fibrillation. Arrhythmias are common during 

acute exacerbation of the disease and relieved once 

hypoxia is corrected.
[139]

 

 

On echocardiographic evaluation, 23 (41.82%) 

patients had normal ECHO and 32 (58.18%) patients 

had findings on ECHO. 31 (56.36%) cases had 

evidence of pulmonary artery hypertension, 28 

(50.91%) cases had right ventricular dilatation, 18 

(32.73%) patients had right atrial dilatation. Diastolic 

dysfunction was noted in 17 (30.71%) patients and 

systolic dysfunction was noted in 5 (9.09%) patients. 1 

(1.9%) patients had wall motion abnormality. Left 

ventricular enlargement was seen in 9 (16.36%) 

cases. Increased presence of left diastolic dysfunction 

in COPD patients might be explained by the various 

mechanisms, this may be due to chronic hypoxemia 

leading to abnormalities of myocardial relaxation, lung 

hyperinflation, and distension leading to increased 

stiffness of the parietal pleura and thus of the wall of 

cardiac fossa leading to added load on ventricle, and 

also due to ventricular interdependence. 

 

The results of present study were comparable to the 

study done by Gupta et al (2011), which shows that 

echocardiographic evaluation was normal in 50% 

cases, 42.50% had pulmonary hypertension, 7.50% 

cases had left ventricle (LV) systolic dysfunction; 

47.5% cases had evidence of LV diastolic 

dysfunction.
[140]

 Study conducted by Venkateswara 

Rao V et al showed abnormal ECHO in 70.96% of 

patients with PAH in 56.45% of patients, right atrial 
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dilatation in 48.38% patients and right ventricular 

dilatation in 46.77% patients. 11.29% of patients 

showed left ventricular enlargement.
[131] 

In the study 

by Shrestha et al (2009), 38.7% cases had evidence of 

left ventricular diastolic dysfunction.
[141]

 In study 

conducted by Rajiv et al (2016), 55% cases had normal 

echocardiographic parameters. left ventricular systolic 

dysfunction (LVSD) is present in 7.5% patients, left 

ventricular diastolic dysfunction (LVDD) is present in 

47.5% of patients with pulmonary hypertension being 

the most common finding on ECHO.
[142]

 In the study 

of Suma KR (2006), the echocardiographic evidence  

of right atrial dilatation and right ventricular dilatation 

was seen in 38% & in 48% cases
 
respectively; pulmonary 

hypertension was recorded in 56% cases.
[118]

 These 

findings are comparable to our findings. 

 

Arterial blood gas analysis was normal in 45 (81.8%) 

cases whereas 10 (18.1%) patients show respiratory 

failure with 2 (3.6%) patients in type 1 failure and 8 

(14.5%) patients in type 2 failure. Mohan et al (2006) 

showed respiratory failure in 40 (33.8%) patients; 7 

(17.5%) manifested type 1 and 33 (82.5%) patients 

manifested type 2 respiratory failure.
[106]

 This difference 

can be well correlated with that all the patients in study 

of Mohan et al were in the severe acute exacerbation. 

However in both the studies, ratio of type 1 to type 2 

respiratory failure patients is nearly 1:4, which shows 

that type 2 respiratory failure is more common due to air 

trapping rather than just hypoxia in COPD patients. 

 

The final diagnosis of cardio-respiratory involvement 

in the patients was made on the basis of symptoms, 

signs, electrocardiographic & ECHO changes, ABG, 

chest radiology and Sputum for AFB. Further, the 

pattern and profile of patients diagnosed of having 

cardio-respiratory involvement were studied in this 

study and were correlated with the staging of the 

disease, BMI and smoking status. 

 

In present study, cardiac comorbidities included cor 

pulmonale, left heart failure, hypertension and coronary 

artery disease & remaining comorbidities i.e. respiratory 

failure, pneumonia, pulmonary tuberculosis, lung 

carcinoma and bronchiectasis were included in 

respiratory comorbidities . Cor pulmonale is the most 

common cardiac comorbidity and respiratory failure is 

the most common respiratory comorbidity in this study. 

 

11 (20%) patients were found to have stable COPD, 

whereas 44 (80%) patients were in exacerbation. 22 

(40%) patients were having cor pulmonale, 14 (25.45%) 

patients were having hypertension, 10 (18.18%) patients 

were having respiratory failure. 9 (16.36%) patients were 

diagnosed to have coronary artery disease. Left heart 

failure was also diagnosed in 9 (16.36%) patients. 9 

(16.36%) were diagnosed with bronchiectasis. 2 (3.45%) 

cases were diagnosed with lung carcinoma. Active 

pulmonary tuberculosis was present in 2 (3.64%) cases, 

whereas pneumonia was present in 9 (16.36%) of cases.  

Most of the patients of our study were in exacerbation 

i.e. 44 (80%) patients. The reason for this would be well 

explained by the fact that we are including only indoor 

patients in our study and our hospital is a tertiary center 

so most of the patients admitted were in exacerbation. 

Studies carried out by various authors show the 

prevalence of different comorbidities associated with 

COPD. Although Co-morbidities are very frequent in 

the patients suffering from COPD but their 

prevalence varies tremendously between various 

studies. According to Shujaat et al (2007) prevalence of 

cor pulmonale in COPD has been reported to vary from 

20-91%.
[143]

 Gupta et al (2011)
[140]

 & Rajiv et al 

(2016)
142

 showed prevalence of cor pulmonale in 41.17% 

of cases. Suma KR et al (2006) shows cor pulmonale in 

54% of patients.
[118]

 These findings are correlating with 

our study. Antonelli et al (1997) showed that 

hypertension was present in 28% of COPD patients.
[144]

 

Van Manen et al(2001) found a prevalence of 

hypertension in 23% of COPD patients.
[145]

 Sidney et al 

(2005) showed 18% prevalenve of hypertension
[24]

; study 

conducted by Miyazaki et al (2014) showed hypertension 

in 36% patients
146

.similarly Mohan et al showed 

prevalence of hypertension in 34.5% patients.
[106]

 

Findings are comparable with our study. Mohan et al 

(2006) showed respiratory failure in 33.8% of patients
106

 

but in our study only 18.18% patients were found to have 

respiratory failure. Study by Mohan et al was conducted 

in COPD patients with severe exacerbations only, 

therefore prevalence of respiratory failure was more in 

comparison to our study. In our study 9 (16.36%) 

patients were diagnosed to have coronary artery disease 

(CAD). The high prevalence of CAD in our study 

subjects can be explained by the fact that some of the 

cases included in this study had multiple coexisting 

diseases such as pulmonary tuberculosis, 

hypertension and history of smoking which serve as 

the risk factors for development of CAD. Mohan et al 

(2006) showed prevalence of coronary artery disease 

in 10.3% of patients.
[3]

 Hillas et al (2015) stated that 

CVD has been found in upto 30% patients of 

COPD.
[35]

 

 

Rutten et al (2006) showed a prevalence of left 

ventricular failure of ~20% among COPD patients who 

had not previously had this diagnosis which is 

comparable to our study.
[112]

 Active pulmonary 

tuberculosis was present in 2 (3.64%) cases which is 

comparable to study conducted by Mohan et al (2006), in 

which 2.6% (3/116) patients were having pulmonary 

tuberculosis
[106]

  

 

Tan et al (2016) reported that prevalence of 

bronchiectasis varies from 14%-35% in COPD patients 

depending upon severity of COPD.
[59]

 Pneumonia was 

found in 9 (16.36%) patients which is comparable to 

study conducted by Holguin et al (2005), which shows 

a prevalence of pneumonia in 12% of COPD 

patients.
[147]

 The data published by Pifarre et al 

(2007) shows that of their 707 patients presenting 
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with community acquired pneumonia 19% had 

COPD. Presence of COPD in these patients 

contributed to longer hospital stay and mortality.
[68]

 

 

In this study, total 33 (60%) patients were found to have 

comorbidity while cardiac comorbidity was noted in 29 

(52.72%) patients and respiratory comorbidity was noted 

in 18 (32.73%). 14 (25.45%) patients were having both 

cardio-respiratory comorbidity. Dal Negro et al (2015) 

stated that at least one comorbidity of clinical relevance 

was recorded in 78.6% of subjects, while at least two 

were found in 68.8 % of subjects, and three or more in 

47.9%. In particular, cardio-vascular disorders were the 

most represented (40.0 %), while the prevalence of 

respiratory disorders was 24 %.
[148]

 Mohan et al (2006) 

mentioned that comorbidity was present in 45.7% 

patients and multiple comorbities were also common 

among COPD patients and multiple comorbidities were 

present in 15.5% cases.
[106]

 Similarly, as per GOLD 

guilelines, COPD patients suffer from multi-morbidity 

(i.e. presence of two or more morbidities) and COPD is 

present in multi-morbid patients.
[1]

 Van Manen et al 

(2001) reported that over 50% of COPD patients had 

1 to 2 co-morbidities; 15.8% had three or more co-

morbid conditions while 6.8% had 5 or more co- 

morbid conditions.
[149]

 Curkendall and coworkers 

(2006) found that the prevalence of all cardiovascular 

diseases was higher in patients with COPD compared 

with control subjects, and that the risk of hospitalization 

and mortality due to cardiovascular causes was also 

elevated in patients with COPD.
[150]

 Holguin et al 

(2005) diagnosed 25% patients with cardiac diseases 

in COPD.
[147]

 In the Lung Health Study (2002) 12.8% of 

the 5,887 smokers were hospitalized, with 42% of the 

hospitalizations secondary to cardiovascular events or 

pulmonary complications.
[151]

 

 

Study by Ferrer et al (1997) has reported a prevalence 

of co-morbidities in 84% hospitalized COPD 

patient.
[152]

 In study by Anecchino et al (2007), 98% 

of these COPD patients received at least one 

prescription of "non respiratory drugs".
[153]

 These 

observations very well conclude that co-morbidities 

are universal accompaniments of COPD patients.  

 

Among cardiac comorbid patients (29), 2 (6.90%) cases 

were in age group 40-49 years. Each 50-59 & 60-69 

years age group were having 11 (37.93%) cardiac 

comorbid cases. 5 (17.24%) cases were above the age of 

70 years. In respiratory comorbid patients (18), 2 

(11.11%) were in 40-49 years age group; 5 (27.78%) in 

50-59 years age group; 6 (33.33%) in 60-69 years age 

group; 5 (27.78%) cases were above age of 70 years. The 

above results indicate that most of the comorbid patients 

are in age group 50-69 years and the above results 

indicate that number of comorbid patients increase with 

the advancing age as we from 40-49 years to 60-69 years 

age group. This can be explained by the fact that 

advancing age itself is the major risk factor. But 

number of comorbid patients were found to decrease in 

≥70 years age group, which is because of uneven 

distribution of patients and most of the patients were in 

age groups of 50-69 years. So the risk of comorbidities 

is higher in elderly COPD patients. As per study by 

Lakatta et al (2002) hypertension, atherosclerosis, 

heart failure and stroke is leading cause of death in 

older age group.
[154]

  

 

Cardiac comorbidities were present in 24 (82.76%) 

males and 5 (17.24%) females. Respiratory 

comorbidities were present in 13 (72.22%) males and 5 

(27.78%) females. So cardiac comorbidities were 

common in males. Dal Negro et al (2015) stated that 

cardiovascular comorbidities were common in males i.e. 

44.7 % in males and 30.7 % in females.
[148]

 Respiratory 

comorbidities were also common in males as compared 

to females but the percentage of females in respiratory 

comorbid patients had increased as compared to 

percentage of females in cardiac comorbid patients. Dal 

et al (2015) stated that respiratory comorbidities are 

more in females (12.4%) than in males (9.2%) and in our 

study also respiratory comorbidities have high 

percentage of females as compared to cardiac 

comorbidities but still there is a difference in percentage 

of males and females in cardiac and respiratory comorbid 

patients when our study is compared to study conducted 

by Dal et al. Reason for that is small sample size and 

non-uniform sex wise distribution of patients. In our 

study sample size is 55 & male : female ratio is 5.11 : 1 

whereas in study conducted by Dal et al sample size is 

1216 and male : famale ratio is ~ 5 : 2. 

 

17 (58.62%) cases were underweight; 10 (34.48%) 

cases were normal and 2 (6.90%) cases were 

overweight among cardiac comorbid (29) patients. 10 

(55.56%) cases were underweight; 6 (33.33%) cases 

were normal and 2 (11.11%) cases were overweight 

among respiratory comorbid (18) patients. So as per 

these results, the incidence of cardio-respiratory co-

morbidities was higher in patients with lower BMI 

i.e., patients who are poorly nourished and are in 

underweight category are more prone to the cardio-

respiratory complications of COPD. Poor nutrition 

and low BMI is also a risk factor for development of 

COPD. The exact underlying mechanism is unclear 

but as per GOLD guidelines malnutrition and weight 

loss can reduce respiratory muscle strength and 

endurance, apparently by reducing both respiratory 

muscle mass and the strength of the remaining muscle 

fibers. As per the study results of Ling Yang et al, 

there was a highly significant inverse relationship 

between BMI and COPD-related mortality, with each 

5-kg/m
2
 lower BMI associated with 30% higher 

mortality.
[122]

 

 

When all the comorbid diseases were distributed 

according to disease severity then following findings 

were observed in present study :- coronary artery disease 

was found to have 3 (33.33%) patients in stage 2, 4 

(44.44%) patients in stage 3 and 2 (22.22%) patients in 
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stage 4 and this relation was statistically significant. Cor 

pulmonale was found to have 4 (18.18%) patients in 

stage 2, 12 (54.5%) patients in stage 3 and 6 (27.27%) 

patients in stage 4 and this relation was statistically 

significant. Hypertension was found to have 3 (21.43%) 

patients in stage 2, 6 (42.86%) patients in stage 3 and 5 

(35.71%) patients in stage 4 and this relation was 

statistically significant. Left ventricular failure was found 

to have 1 (11.11%) patient in stage 2, 4 (44.44%) 

patients in stage 3 and 4 (44.44%) patients in stage 4 and 

this relation was statistically significant. Bronchiectasis 

was found to have 3(33.33%) patients in stage 3 and 

6(66.67%) patients in stage 4 and this relation was 

statistically significant. Respiratory failure was found to 

have 1 (10%) patient in stage 2, 5 (50%) patients in stage 

3 and 4 (40%) patients in stage 4 and this relation was 

statistically significant. Lung carcinoma was found to 

have 1 (50%) patient in stage 3 & 1 (50%) patient in 

stage 4, this relation was statistically significant. 

Pulmonary tuberculosis was found to have 1 (100%) 

patients in stage 3 and this relation was statistically 

significant. Pneumonia was found to have 6 (66.67%) 

patients in stage 3 and 3 (33.33%) patients in stage 4 and 

this relation was statistically significant. So, there was 

increase in prevalence of individual comorbid disease 

from GOLD stage 1 to stage 3 which shows that 

prevalence of comorbid diseases increased as COPD 

severity increased, but decrease in prevalence of 

individual comorbid disease was noted in stage 4 COPD 

(except for bronchiectasis). Similarly when cardio-

respiratory comorbidities were correlated with disease 

staging then observations were as follows :- no patient in 

stage 1 was having cardiao-respiratory comorbidity; 7 

(41.18%) patients & 1 (5.88%) patient in stage 2 were 

having cardiac & respiratory comorbidity respectively; 

13 (59.09%) patients & 11 (50%) patients in stage 3 were 

having cardiac & respiratory comorbidity respectively; 9 

(60%) patients & 6 (40%) patients in stage 4 were having 

cardiac cardiac & respiratory comorbidity respectively. 

So, this also concluded that comorbdities increased as 

disease severity increased from GOLD stage 1 to 4, but 

among respiratory comorbid patients, prevalence of 

comorbidities were found to be decreased in stage 4 

disease and this relation was statistically significant.  

 

Hence, when the prevalence of comorbidities was 

investigated according to the different GOLD stages, 

they showed a clear progressive increase from stage 1 to 

stage 3 of COPD severity, but show a drop of their 

prevalence in the GOLD stage 4. Similar results were 

observed in study conducted by Dal et al (2015), which 

also showed increase in prevalence of comorbidities 

from GOLD stage 1 to stage 3 but in stage 4 prevalence 

of comorbidities showed a dramatic drop.
[148]

 The most 

plausible hypothesis for explaining this strange 

inconsistency is that patients affected from most severe 

diseases have systemic inflammation of increased extent 

and also have most complicated comorbidities so they 

carry a high mortality in stage 4 disease. This substantial 

mortality obviously leads to a decreased prevalence and 

selection of patients, and the final outcome (such as, the 

apparent drop in the prevalence of comorbidities in the 

extreme stage of COPD severity) is mirroring the same 

result, however it might be a selection bias and a 

misleading outcome. GOLD guidelines also have 

mentioned that infection (i.e. pneumonia) and/or 

respiratory failure during episode of exacerbation carried 

a very poor prognosis in stage 4 COPD patients
1
. 

Similarly, study by Rodriguez et al found link between 

reduced FEV1, cardiovascular disease and mortality and 

noticed that patients with lowest FEV1 values had 

increased cardiovascular morbidity and mortality.
[46]

 

 

On correlating mMRC grading with patients having 

cardio-respiratory comorbidities, it had been found that 

15 (68.18%) and 8 (36.36%) patients with mMRC grade 

3 were found to have cardiac and respiratory 

comorbidities respectively. 14 (93.33%) and 10 (66.67%) 

patients with mMRC grade 4 were found to have cardiac 

and respiratory comorbidities respectively. Patients with 

mMRC grading 0 & 1 were not found to have cardio-

respiratory comorbidity. This relation was statistically 

significant. As per these above results presence of 

cardio-respiratory comorbidities had grade 3 & grade 4 

on presentation and grading of dyspnea increases as 

cardio-respiratory comorbidities increases.  

 

On analysing the correlation of history and duration of 

smoking with cardio-respiratory comorbidities, it was 

found that Cardiac comorbidities were found to be 

present in 7 (46.47%) non-smokers and 22 (55%) 

smokers and respiratory comorbidities were found in 

6(40%) non-smokers and 12(30%) smokers. These 

results show that risk of comorbidities increase with 

smoking. However respiratory comorbidities were less 

in smokers because respiratory comorbidities were 

found to have more percentage of females as compared 

to cardiac comorbidities and all the females are non-

smokers, therefore prevalence of respiratory 

comorbidities were found to be less in smokers. 

Among smokers, no comorbidities were found in 

smokers with <10 pack years of duration of smoking. 3 

(42.86%) patients with smoking duration of 10-19 pack 

years were found to have cardiac comorbidities and no 

patient was found to have respiratory comorbidities in 

this category of smokers. Each cardiac and respiratory 

comorbidities were present in 2/8 (25%) patients with 

smoking duration of 20-29 pack years respectively. 7 

(100%) and 4 (57.14%) patients with smoking duration 

of 30-39 pack years were found to have cardiac 

comorbidities and respiratory comorbidities 

respectively. 10 (66.67%) and 6 (40%) patients with 

smoking duration of ≥40 pack years were found to 

have cardiac comorbidities and respiratory 

comorbidities respectively. This relation was 

statistically significant. So, these results indicate that 

the risk of cardio-respiratory comorbidities increase 

with the increase in the exposure to tobacco smoke. 

Exposure to tobacco smoke is a common risk factor for 

the development of COPD, respiratory and 
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cardiovascular diseases. As per GOLD guidelines the 

risk in case of tobacco exposure is dose dependent. 

Age at starting to smoke, total pack-years smoked are 

predictive of COPD mortality.
[1]

 

 

Among cardio-respiratory comorbid patients, CRP was 

found to be found to be positive in 25 (86.21%) & 16 

(88.89%) cases of cardiac & respiratory comorbidities 

respectively. This relation was statistically significant. 

Anemia was present in 11 (37.93%) & 8 (44.44%) cases 

of cardiac & respiratory comorbidities respectively. 

Leucocytosis was present in 23 (79.31%) cases of 

cardiac comorbidities. and in 16 (88.89%) cases of 

respiratory comorbidities. This relation was statistically 

significant. SpO2 was decreased in 19 (65.52%) & 14 

(77.78%) cases of cardiac & respiratory comorbidities 

respectively. This relation was statistically significant. 

CRP was found positive in patients with cardio-

respiratory comorbidities. This is an important finding in 

the present study. Sin et al (2003) had also noticed that 

elevated C-reactive protein levels are predictive of 

increased cardiovascular morbidity.
[19]

 The leucocytosis 

in the patients of cardio-respiratory comorbidities 

may indicate the underlying infection (e.g. pnemonia, 

pulmonary tuberculosis and also in bronchiectasis) 

which lead to acute worsening of the disease state. 

Anemia may be present in comorbid patient because 

of pulmonary tuberculosis, pneumonia and other 

comorbidities (e.g. bronchiectasis, heart failure) 

which are the cause of malnourishment and 

haemoptysis resulting in anemia. Bed side SpO2 was 

also found to be decreased in majority of comorbid 

patients because of presence of respiratory failure, 

pneumonia and high prevalence of anemia. These are 

the factors which lead to fall in oxygen saturation.  

 

SUMMARY 

The study was conducted in the Department of 

Respiratory Medicine, Acharya Vinoba Bhave Rural 

Hospital (AVBRH) of Jawaharlal Nehru Medical 

College, Sawangi (Meghe), Wardha over a period of 2 

years from Septrmber 2015 to August 2017. The study 

comprised of 55 indoor (IPD) patients presented with 

signs & symptoms suggestive of COPD and 

diagnosed by spirometry. The main purpose of the 

study was to understand the profile of COPD patients 

and pattern and profile of co-existing 

cardiorespiratory morbidities of COPD patients.  

 

The mean age of the study subjects was 60.01± 10.60 

years, with range of 40-85 years. The maximum 

incidence of COPD patients in this study was among 

the age group of 50-69 years i.e. in 65.46 %. In the 

study, 46 (83.94%) of the patients were males and 9 

(16.36%) were females with Male: Female ratio of 

5.11: 1, showing male predominance. Most of the 

patients (54.5%) patients were underweight. Maximun 

number of the patients (70.9%) presented in GOLD stage 

2 & 3 . Breathlessness was one of the most consistent 

symptoms on presentation and was present in 93.36% 

patients. 70.9% patients were having grade 3 or 4 on 

MMRC scale. 28 (51%) patients were known cases of 

COPD, among them 9 (32.14%) cases presented in 

stage 3 and 13 (46.43%) cases presented in stage 4 

which shows that previouly diagnosed patients 

presented in advanced disease stage. 10.91% cases 

had history of tuberculosis in the past. 40 (72.7%) 

patients were smokers and all were males while 9 

(16.36%) cases had history of exposure to biomass 

fuel and all were females. Among smokers, most of 

the patients were chronic smokers and 37.50% had 

history of tobacco exposure more than 40 pack years. 

Tachypnea was the predominant sign (76.36%) on 

presentation. Hypertension was present in 14 (25.45%) 

patients. Among hypertensives, grade 2 was the most 

prevalent grade i.e. in 7 patients out of 14 hypertensive 

patients. 83.64% patients were having ronchi on 

auscultation. 78.18% patients were having emphysema on 

chest radiograhy. 16.36% cases showed picture of 

consolidation. 16.36% cases showed evidence of 

bronchiectasis and cardiomegaly was present in 

10.91% patients. Mass lesion was seen in 3.64% 

patients. Sputum AFB was positive in 3.64% cases 

and diagnosed as new case of pulmonary tuberculosis. 

Gram stain was positive in 7.27% cases. In 7 

(12.73%) cases sputum culture was positive, of which 

growth of Klebsiella pneumoniae was seen in 4 (57.14%) 

patients among 7 sputum culture positive patients. 

36.36% cases were anemic; 69.09% had raised WBC 

(leucocytosis); Raised CRP was seen in 50.91% of 

cases. In 40% patients, bed side SpO2 was decreased. 

 

28 (50.91%) cases showed abnormal ECG. ECG 

changes were suggestive of right atrial hypotrophy in 

32.73% patients; and right ventricular hypertrophy in 

20% cases. Left atrial hypertrophy was seen in 5.45% 

cases and left ventricular hypertrophy was seen in 

9.09% cases. 38.18% cases had sinus tachycardia on 

ECG and 16.36% had changes of coronary artery 

disease. 3.64% cases had arrhythmia. On 

echocardiographic evaluation, 32 (58.18%) patients 

had findings on ECHO. 56.36% cases had evidence of 

pulmonary artery hypertension, 50.91% cases had 

right ventricular dilatation, 32.73% patients had right 

atrial dilatation. Diastolic dysfunction was noted in 

30.71% patients and systolic dysfunction was noted in 

9.09% patients. 1.9% patients had wall motion 

abnormality. Left ventricular enlargement was seen in 

9.09% cases. On ABG analysis 10 (18.1%) patients 

show respiratory failure with 2 (3.6%) patients in type 1 

failure and 8 (14.5%) patients in type 2 failure. 

 

In this study, 20% patients were found to have stable 

COPD, whereas 80% patients were in exacerbation. 60% 

of patients were found to have atleast one comorbidity. 

Cardiac comorbidity was noted in 52.72% patients and 

respiratory comorbidity was noted in 32.73% patients. 

25.45% patients were having both cardio-respiratory 

comorbidity. Most common cardiac comorbidity was cor 

pulmonale, which was present in 40% patients and most 
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common respiratory comorbidity was respiratory failure, 

which was seen in 18.18% cases. Prevalence of other 

comorbidities was as follows :- Hypertension in 25.45% 

cases, coronary artery disease in 16.36% cases, left 

ventricular failure in 16.36% cases, bronchiectasis in 

16.36% patients, lung carcinoma in 3.64%, pulmonary 

tuberculosis in 3.64% and pneumonia in 16.36% cases. 

Among cardiac comorbid patients, most of the patients 

were in 50-59 & 60-69 years age groups & having 

75.86% cardiac comorbid cases in this age group. In 

respiratory comorbid patients, 27.78% patients were in 

50-59 years age group and 33.33% patients in 60-69 

years age group. So, 61.11% respiratory comorbid cases 

were in age group 50-69 years. The above results 

indicate that most of the cardio-respiratory comorbid 

patients were in age group 50-69 years. Cardiac 

comorbidities were present in 82.76% males & 17.24% 

females, respiratory comorbidities were present in 

72.22% males & 27.78% females. This shows overall 

male predominance in comorbidities also. 58.62% cases 

& 55.56% cases were underweight among cardiac 

comorbid & respiratory comorbid patients respectively, 

which shows comorbidities were common among 

underwight patients. On distributing the comorbid 

patients according to GOLD stage, the prevalence of 

comorbidities was found to be increased from stage 1 to 

stage 3 and a dramatic drop was noted in stage 4 (except 

bronchiectasis). Similarly advanced stage of disease was 

associated with more cardio-respiratory comorbidities, 

59.09% of stage 3 patients & 60% of stage 4 patients 

had cardiac comorbidities and 50% of stage 3 patients 

& 40% of stage 4 patients had respiratory 

comorbidities. Advanced grade of dysnoea was 

related to cardio-respiratory comorbidities with 

68.18% of mMRC grade 3 patients & 93.13% of 

grade 4 patients having cardiac comorbidity and 

36.36% of mMRC grade 3 patients & 66.67% of 

grade 4 patients having respiratory comorbidity. 

Cardiac comorbidities were found to be present in 

55% of smokers and respiratory comorbidities were 

present in 30% of smokers. Comorbidities were more 

prevalent among chronic smokers i.e.100% & 57.14% 

of patients with 30-39 pack years of smoking duration 

were having cardiac & respiratory comorbidities 

respectively and 66.67% & 40% patients with smoking 

duration of ≥40 pack years were found to have cardiac 

and respiratory comorbidities respectively. Among 

cardiac & respiratory comorbid patients, CRP was 

positive in 86.21% & 88.89% cases, leucocytosis was 

present in 79.31% & 88.89% cases, spO2 was 

decreased in 65.52% & 77.78% cases respectively. 

37.93% and 44.44% patients were anemic among 

cardiac and respiratory comorbid patients 

respectively. 

 

Limitation 

1. The present study is limited to one center only. 

2. The sample size is limited. 

 


