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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is a 
common preventable and treatable disease.1 Global Burden 
of  Disease studies estimated that COPD is the fourth 
leading cause of  death globally, and it has been estimated 
that it is going to be third leading cause of  death by the 
year 2020.2 Smoking is the most important risk factor 
found to be associated with COPD. Other risk factors 
include pollution, biomass fuel exposure, and infections. 
Some host factors such as α1‐antitrypsin deficiency and 
low birth weight also play a role in pathogenesis of  COPD. 
In the present era, COPD is not just a pulmonary disease, 

its various systemic manifestations are well known to us.3 
The major manifestation of  COPD is airflow limitation 
caused by reduction in forced expiratory volume in 1 s 
(FEV1).1 The measurement of  FEV1 alone does not 
explain clinical consequences, morbidities, and mortality 
in COPD. Hence, additional findings and parameters 
should be evaluated.4

COPD is characterized by chronic systemic inflammation. 
Chronic inflammation is important cause of  the 
progression of  disease and comorbidities in COPD. Various 
inflammatory cytokines have also widely recognized in the 
natural history of  COPD. Inflammation in respiratory 
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tract due to chronic irritant is amplified in COPD due to 
associated systemic inflammation.

These comorbidities contribute to the overall severity in 
individual patients.3 Some previous study for evaluation 
cause of  mortality in COPD patients suggest that these 
patients are more likely to die due to comorbidities than 
from COPD.4-6 Global initiative for chronic obstructive 
lung disease (GOLD) spirometeric classification as 
described in GOLD is based on post-bronchodilator FEV1 
in diagnosed COPD patients. Based on FEV1, it has four 
classes, these classes indicate severity of  airflow limitation.1 
As various systemic manifestations in COPD, these are 
due to chronic systemic inflammation. Hence, patients 
with severe airflow limitation in COPD should have more 
systemic manifestations.3

Aim and objectives
We, in this study, evaluated various comorbid conditions 
associated with COPD. We aimed to find relationship 
of  GOLD spirometeric classification with total number 
of  comorbidities in a single patient. To the best of  our 
knowledge, this is the first study evaluating this relationship.

MATERIALS AND METHODS

Study design
This study was conducted in the Department of  
Respiratory Medicine at the Sir Sunder Lal Hospital, 
Institute of  Medical Sciences, Banaras Hindu University, 
Varanasi, India. It was a cross-sectional observational study 
conducted from 2018 July to March 2023.

Sample size
The sample size was calculated by 19.4% prevalence of  
COPD in the available literature. The confidence interval 
was to be 95% and permissible error was 5%. Under 
these circumstances, the sample size came out to be 
36. However, in this study, we have enrolled 50 COPD 
patients.

Ethical permission
Ethical permission was taken from the Institutional Ethical 
Committee of  theInstitute of  Medical Sciences, Banaras 
Hindu University, Varanasi, India. Ethical number is 
Dean/2013/14/EC/362. Furthermore, written informed 
consent was taken from patients after explaining of  study 
in their simple language before enrolling them for the 
study.

Sampling method
Inclusion criteria
COPD patients were diagnosed as per the standard 
definition and criteria given by GOLD that is post-

bronchodilator pulmonary function test confirmation 
(FEV1/FVC<0.7) with irreversible airway obstruction.1 
Before including in the study, all patients were screened 
for other causes of  breathlessness such as bronchial 
asthma, interstitial lung diseases, and heart failure, by 
channeling through a detailed history, thorough physical 
examination, and a battery of  relevant investigations. All 
patients were free of  exacerbation for at least 3 months. 
Informed consent was obtained from all the patients 
included in the study. Diabetes was defined as prior 
receiving oral hypoglycemic drugs or insulin, or blood 
sugar fasting level above 126  mg/dL, random blood 
sugar above 200, on several occasions, or HbA1c level 
more than 7.7 Hypertension was defined on the basis of  
prior receiving antihypertensive therapy or whether BP 
exceeds 140/90 mm Hg for at least three measurements.8 
Osteoporosis was defined according to T-score after 
DEXA scan as per WHO definition. To look for renal 
impairment serum creatinine levels and blood urea levels 
were measured and the Glomerular filtration rate was 
calculated using Cockcroft-Gault formula. Psychiatric 
illnesses were labeled after specialist evaluation. Muscle 
wasting was labeled after anthropometric measurements. 
For cardiac evaluation, 2D-ECHO was used. Apart from 
these, we also did arterial blood gas analysis, quantitative 
c reactive protein, lipid profiles, and hemoglobin levels.

Exclusion criteria
The following criteria were excluded from the study:
a.	 Patients who presented with breathlessness not due 

to COPD but due to other diseases such as bronchial 
asthma and bronchiectasis interstitial lung diseases.

b.	 Patient in acute exacerbation of  COPD
c.	 Patients with multiple organ failure
d.	 Hemodynamic instability
e.	 Those patients who are not giving consent.

Now every patient included in the study was screened 
for any associated comorbid conditions such as diabetes, 
hypertension, cardiac diseases, renal impairment, 
osteoporosis, psychiatric illness, and muscle wasting with 
the help of  detailed clinical assessment and necessary 
investigations. Total numbers of  comorbidities in a 
single patient were noted and all patients were classified 
accordingly.

Statistical analysis
Obtained data analyzed with the help of  statistical software 
(SPSS 23.0). Frequencies of  various comorbidities are 
expressed as percentage. Pearson product-moment 
correlation coefficient was used to assess correlation 
between Gold spirometeric class and total number of  
comorbidities in a single patient.
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RESULTS

GOLD Spirometeric classification
The classification of  airflow limitation severity in COPD 
is shown in Table 1. Specific spirometeric cut-points are 
used for purposes of  simplicity.1 Spirometry should be 
performed after the administration of  an adequate dose 
of  at least one short-acting inhaled bronchodilator to 
minimize variability.

From Table  2, it found various systemic manifestations 
of  COPD such as hypertension, diabetes, cardiac 
comorbidities, renal, dyslipidemia, muscle wasting, 
osteoporosis, and psychiatric illness. Majority of  patients 
had comorbidities of  cardiovascular and psychiatric illness 
in COPD.

Table 3 suggested that single patient of  COPD may have 
more than one comorbid condition. About 34% of  patients 
have two comorbidities individually.

Table 4 concluded that 36% of  patients have GOLD-
2 (FEV1 range 51–80%) and GOLD-3 (FEV1 
range 30–50%) airflow limitation in pulmonary function 
test.

Graph 1 demonstrated that a positive correlation 
between GOLD spirometeric class and total number of  
comorbidities in a single patient. We got Pearson product-
moment correlation coefficient (r)=0.661. The correlation 
was highly statically significant (P≤0.001).

DISCUSSION

This study demonstrated that patient with COPD has 
various comorbid conditions. Cardiac and psychiatric illness 
were among more frequently found conditions. Yin et al., 
also found that similar finding in their study.9 Systemic 
inflammation, weak adherence of  medication, and smoking 

Table 1: GOLD spirometeric classification
GOLD‑1 Mild FEV1>80% of predicted
GOLD‑2 Moderate 50<FEV1<80% of predicted
GOLD‑3 Severe 30<FEV1<50% of predicted
GOLD‑4 Very severe FEV1<30% of predicted

GOLD: Global initiative for chronic obstructive lung disease, FEV1: Forced expiratory 
volume in 1 s

Table 2: Frequency table showing various 
comorbidities of COPD
Comorbid disease All subjects (n=50)

Frequency Percentage
Hypertension 24 48
Coronary artery disease 06 12
Pulmonary hypertension 12 24
Left ventricular hypertrophy 07 14
Arrhythmias 05 10
Serum creatinine level (>1.2 mg/dL) 18 36
Serum urea level (>50 mg/dL) 15 30
GFR (<30 mL/min/1.73 m2) 04 08
Diabetes 12 24
Dyslipidemia 12 24
Muscle wasting 13 26
Osteoporosis 21 42
Psychiatric illness 23 46

COPD: Chronic obstructive pulmonary disease

Table 3: Frequency table showing comorbidities 
distribution
Total number of comorbid 
conditions in single patients

Number of 
patients

Percentage

1 9 18
2 17 34
3 15 30
4 8 16
5 1 2

Table 4: Frequency table showing FEVI
FEV1 (%) Frequency Percentage
<30 11 22.0
30–50 18 36.0
51–80 18 36.0
>80 3 6.0
Total 50 100.0

FEV1: Forced expiratory volume in 1 s

factor in COPD manifested as cardiovascular disease.10 
Systemic inflammation in COPD is the key determinant of  
endothelial dysfunction and vascular alteration.11 Hypoxia 
and Oxidative stress in COPD also impaired vasodilatory 
mechanism.11 Smoking caused dyslipidemia which is an 
independent factor that could explain increase risk of  
cardiovascular comorbidities.12

COPD is progressive disease and it is associated with poor 
quality of  life.13 Van Manen et al., demonstrated that the 

Graph 1: Correlation between global initiative for chronic obstructive 
lung disease spirometeric classification and number of comorbidities 
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prevalence of  depression in COPD was around 20 to 60 % 
depending on stage of  COPD. COPD with comorbidities 
is better associated with poor quality of  health-related life. 
Due to repeated episodes of  exacerbation and hospital 
readmission in COPD lead to psychiatric illness among 
patients.14

We showed that Gold spirometeric class was associated 
with a total number of  comorbidities in a single patient. 
COPD patients having higher Gold spirometeric class 
have a higher number of  comorbid conditions. This shows 
systemic nature of  disease. Therefore, there is a great need 
to take into special account the incidence and severity 
of  comorbid conditions in a course of  comprehensive 
assessment and treatment of  COPD patients.

BODE index is prognostic marker of  COPD. BODE 
index included airway limitation (FEV1), dyspnea scale, 
exercise capacity, and body mass index. In that study, 
Gold spirometeric classification is based on FEV1.15 Gold 
spirometeric classification is directly affect mortality and 
prognosis.16

Medication in COPD also contributes in comorbidities. 
Anticholinergic and beta-agonist drugs used as 
bronchodilator in COPD caused tachyarrhythmias 
and tremors. They might have cardiovascular effects. 
Inhaled corticosteroids may increase risk of  pneumonia, 
osteoporosis, and cataracts. Kidney, liver, and heart 
comorbidities lead to changes in pharmacokinetic effect 
of  drugs and caused unfavorable side effect.17

Evidence from previous studies suggests that multiple 
factors can be associated with mortality in COPD. It is 
now becoming clear from a number of  observational 
studies that treatment of  comorbid diseases may have 
some unexpected benefit on COPD mortality and health-
care resource utilization.18 In the previous study, a relation 
between spirometeric classification and risk of  exacerbation 
has been found so it can also be used to predict future risk 
of  exacerbations.19

It was suggested that therapy for COPD with existing 
medications targeting only lungs may not be enough to 
improve outcomes.18 We consider that early preventive 
therapeutic interventions for various comorbid conditions 
may decrease mortality and morbidity in patients with 
COPD.

Limitations of the study
This study is single center and the sample size is small. 
COPD is a heterogeneous disease. Phenotypes of  COPD 
become confounding factor in analysis of  relation between 
comorbidities and GOLD spirometeric classification. We 

need a multicenter and large sample size study. Stratification 
and standardization of  different groups of  COPD needed 
to prevent confound bias. 

CONCLUSION

Our study revealed that assessment of  GOLD spirometeric 
classification could provide information about a total 
number of  various comorbid conditions in patient 
with COPD. Patient with higher GOLD spirometeric 
classification has more comorbidities. Hence, patient with 
more severe airflow limitation should evaluate in detail with 
the help of  clinical examination and relevant investigations 
about associated comorbid conditions.
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