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Lipoprotein Profile in Patients with Chronic 
Obstructive Pulmonary Disease in a Tertiary 
Care Hospital in South India
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ABSTRACT
Context: Chronic obstructive pulmonary disease (COPD) is 
the fourth leading cause of death world over. COPD has been 
defined as a disease state characterized by airflow limitation. 
Spirometric tests like Forced Expiratory Volume in first second 
(FEV1 ) < 80% and FEV1/FVC (ratio of Forced Expiratory Volume 
in first second to the Fixed Vital Capacity) 0.7 is the diagnostic 
criteria for COPD. In COPD smoking is the major risk factor and 
smoking affects the lipid profile of COPD patients.

Aims: To investigate the levels of total cholesterol (TCH), trigly­
cerides (TG), low density lipoproteins (LDL), very low density 
lipoproteins (VLDL), high density lipoproteins (HDL) and 
correlating FEV1 and FEV1/FVC ratio with lipid profile.

Settings and Design: A prospective cross-sectional case 
control study.

Methods and Materials: Fifty cases were selected on the basis 
of simple random sampling method. 

The FEV1, FEV1/FVC ratio and various lipoprotein levels like total 
cholesterol (TCH), triglycerides (TG), low density lipoproteins 
(LDL), very low density lipoproteins (VLDL), high density lipo­
proteins (HDL) were studied and a group of 20 non-smoker 
healthy subjects were selected as controls. FEV1, FEV1/FVC ratio 
were correlated with lipid profile.

Statistical Analysis: Comparison of various parameters were 
performed by “t” test, correlation between two variables were 
performed by Pearson’s correlation co-efficient “r”

Results: Majority of the patients had moderate (50%) and 
severe (42%) airflow limitation. Mean LDL concentration among 
cases was 114.89 ± 19.61(mg/dl) as against control group who 
had mean LDL concentration of 96.22 ± 19.96(mg/dl), which was 
statistically significant (p-value < 0.05). However no significant 
difference in LDL, HDL and in triglycerides levels were observed.

Conclusion: Smoking significantly affects the lipid profile in 
COPD patients.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a state 
characterized by airflow limitation that is not fully reversible. The 
airflow limitation is usually both progressive and associated with an 
abnormal inflammatory response of the lungs to noxious particles or 
gases [1]. The clinical importance of hyperlipoproteinemia derives 
chiefly from the role of lipoproteins in atherogenesis. 

In COPD, smoking is the major risk factor and smoking affects the 
lipid profile of COPD patients. The plasma β-lipoprotein, cholesterol 
and triglycerides concentration are higher and HDL cholesterol is 
lower in smoker than in non-smokers [2]. There are only few data in 
India where the lipoprotein in COPD were studied. Gupta et al. 2002 
carried out a comparison of the lipid profile in bronchial asthma and 
COPD and concluded that LDL was significantly higher and VLDL 
was significantly lower in patients of bronchial asthma and COPD 
as compared to controls [3].

Hence an attempt was made to investigate the levels of total 
cholesterol (TCH), triglycerides (TG), low density lipoproteins (LDL), 
very low density lipoproteins (VLDL), high density lipoproteins (HDL) 
in COPD patients. Moreover, correlation of FEV1 (Forced Expiratory 

Volume in first second) and FEV1/FVC (forced expiratory volume in 
first second to the fixed vital capacity) ratio with lipid profile was 
carried out.

METHODs and Materials
In this study, 50 cases were selected on the basis of simple random 
sampling method from the Medical Wards, K.R. Hospital, Mysore 
from June 2005 to March 2006.

As per GOLD (Global Initiative for Chronic Obstructive Lung 
Disease) guidelines [1] of COPD, any patient who has symptoms of 
chronic cough, sputum production, or dyspnoea, and / or a history 
of exposure to risk factors for the disease were considered and 
included in the study, and was further confirmed by spirometry. The 
values FEV1 less than 80% of the expected value and ratio of FEV1/
FVC less than 0.7 (70%), after post bronchodilator inhalation, were 
included in this study. Patients with bronchial asthma, pulmonary 
tuberculosis, bronchectasis, known congenital or acquired heart 
diseases, diabetes mellitus and hypertension, were excluded, 
and 20 non-smoker healthy subjects were selected as a control 
group.
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n	 Smoking increases LDL levels, hence all COPD patients who are smokers needs to check their lipoprotein levels.
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All the 50 patients were subjected to a detailed history and 
thorough clinical examination including anthropometry. Chest X-ray  
Postero-Anterior view, spirometry was done on computerized 
spirometer (kit micro, COSMED, Srl, Rome Italy). Spirometry was 
performed when the patients were clinically stable with prior proper 
instructions as per ATS (American Thoracic Society) guidelines [4].

Written consent was taken from both cases and controls, ethical 
committee clearance were also obtained.

After 12 hour of overnight fast, 5 ml blood samples were drawn 
in the morning before breakfast from the subjects and controls. 
Total cholesterol, HDL and triglycerides were directly analysed by 
using ERBA Mannheim diagnostic equipment (Model-EM 360, 
V21.0, MADE IN INDIA). LDL cholesterol was calculated by using 
Friedewalds equation ( LDL cholesterol  =  (Total cholesterol) – (HDL 
cholesterol) – (Triglycerides/5) ). VLDL cholesterol was calculated 
by using the equation, VLDL cholesterol  =  Triglyceride/5.

Statistical analysis 
Comparison of various parameters among male and female 
subjects with COPD were performed by “t” test, correlation 
between two variables were performed by Pearson’s correlation 
co-efficient “r”, analysis was done by using SPSS+ 10.0 computer 
package for statistics.

RESULTS
Fifty cases of COPD were studied and out of 50 cases studied 44 
were males and 6 were females. Mean age of the male patients 
among cases was 63.32 ± 10.73 years and that of the female in the 
study was 63 ± 10.18 years.

Majority of the patients in the cases studied were males constituting 
88%. The male-female ratio was 7.33:1. Among controls males 
were 16 and females were 4 in number. The mean age of the 
males among controls was 57.87 ± 10.20 and that of females was 
57.50 ± 8.20 

In the present study the duration of illness ranged from 2-20 years 
with majority belonging to the 6-10 years range. 

In our study smoking was the major risk factor. All the 44 male 
patients were smokers, while history of exposure to smoke of burnt 
fuels was present in all the female cases [Table/Fig-1].

There was a dose response relationship between the number of 
pack-years of smoking and decline in lung function. In our study, 
duration of smoking ranged from 20 pack-years to 60 pack-years 
(1 pack =  10 cigarettes, calculated by number of packs of cigarette 
smoked per day multiplied by number of years smoked, which 
constitutes one pack year). Majority were in 30-50 pack-years of 
duration of exposure. 

Majority of the patients had BMI of < 25.

On viewing chest x-ray, 56% of patients had chronic bronchitis with 
emphysema. Twenty two percent had chronic bronchitis, 22% had 
normal chest x-rays. Chest x-rays of all the subjects in the control 
group were normal. 

In spirometry, the expected value is the value given by the 
computerized spirometer for each patient considering the patient’s 
age, sex, race, height and weight. The actual value is what the 
percentage or volume of air the patient breathes out.

The present study [Table/Fig-2] showed the actual mean of FVC as 
2.22 ± 0.50 litres, though the expected mean of FVC was 2.92 ± 0.43 

litres. The actual mean of FEV1 was 1.12 ± 0.34 litres, and the 
expected mean of FEV1 would be 2.30 ± 0.35 litres. Among the 
FEV1% and FEV1/FVC ratio the actual mean were 49.76 ± 14.25% 
and 53.01  ± 14.22% respectively. 

All the control group had normal spirometric parameters.

Out of 50 cases studied, 60% of patients were present in FEV1/
FVC ratio of 51-70%, 34% of patients were present in 31-50% 
group. 6% of patients were present in 21-30% group.

It was observed that mean LDL concentration among cases was 
114.89 ± 19.61(mg/dl) as against control group who had mean 
LDL concentration of 96.22 ± 19.96(mg/dl), which was statistically 
significant (p-value < 0.05). All other lipid parameters such as Total 
cholesterol, triglycerides, HDL cholesterol, and VLDL cholesterol 
were within normal range when compared to controls [Table/Fig-3].

In this study patients with moderate airflow obstruction had 
mean total cholesterol, HDL, LDL, and triglyceride concentration 
180.36 ± 13.80 (mg/dl), 39.88 ± 12.57 (mg/dl), 114.44 ± 20.96 (mg/
dl), 135.60 ± 46.18 (mg/dl) respectively [Table/Fig-4]. 

The patients with severe airflow obstruction had mean total 
cholesterol, HDL, LDL, and triglyceride concentration 176.61 
± 17.76 (mg/dl), 41.43 ± 8.23(mg/dl), 114.93 ± 15.90(mg/dl),  
137.08 ± 41.15(mg/dl) respectively. As the severity of airflow 

Male Female Total % age

History of smoking 44 0 44 88

Exposure to smoke of burnt fuels 0 6 6 12

Total 44 6 50 100

[Table/Fig-1]: Risk factors for COPD

Test Range Mean SD

FVC (litres) 1.03–3.21 2.22 0.50

FEV1 (litres) 0.53–1.84 1.12  0.34

FEV1% 25.70–77.0 49.76 14.25

FEV1/FVC% 21.50–70.0 53.01 14.22

[Table/Fig 2]: Range and mean values of spirometric parameters 
among cases

Lipid Profile
Cases (mg/dl) 

(N = 50)
Controls (mg/

dl) (N = 20) p-value

Total cholesterol 178.36 ± 17.55 171.25 ± 20.49 0.149(NS)

HDL 39.70 ± 12.47 44.57 ± 8.57 0.115(NS)

Triglycerides 129.38 ± 41.81 138.80 ± 35.62 0.379(NS)

VLDL 33.24 ± 22.03 32.01 ± 16.73 0.822(NS)

LDL 114.89 ± 19.61 96.22 ± 19.96 0.001(S)

Total Cholesterol/HDL 3.59 ± 1.38 3.12 ± 1.21 0.191(NS)

[Table/Fig 3]: Showing serum mean concentration of lipid parameters

S- Significant; NS- Not significant.

Lipid  
Profile

Mild 
(FEV1>80%)

Moderate  
(FEV1 50-80%)

Severe  
(FEV1<50) p-value

Total  
cholesterol

– 180.36 ± 13.80 176.61 ± 17.76 0.729(NS)

HDL – 39.88 ± 12.57 41.43 ± 8.23 0.715(NS)

LDL – 114.44 ± 20.96 114.93 ± 15.90 0.982(NS)

Triglycerides – 135.60 ± 46.18 137.08 ± 41.15 0.362(NS)

[Table/Fig 4]: Showing correlation of lipid profile with severity of COPD

S- Significant; NS- Not significant.
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obstruction increased, no significant difference in lipid profile was 
observed. 

Discussion: Cigarette smoking is clearly the single-most important 
identifiable etiological factor in COPD [5]. About 85% people with 
COPD develop the disease because of cigarette smoking [6].

COPD is a disease of late adulthood. As the age advances the 
lung function (FEV1) declines and other risk factors add to the 
disease process [7]. In the present study the mean age was 
63.16 ± 10.45. COPD is a male dominant disease, the prevalence 
in males due to higher prevalence of smoking in this sex, and 
also males are more susceptible to smoking than females [7]. In 
our study males accounted for 88%, with a male-female ratio of 
7.33:1. In the present study all males were smokers, while all 6 
female patients were non-smokers but all of them were exposed 
to smoke of burnt fuels which is very common in rural population. 
In this part of the country, cooking is predominantly carried out by 
using wood and cow dung. In a study by Behera and Jindal (1996) 
respiratory symptoms in India were reported in 13 percent of 3608 
non-smoking women involved in domestic cooking [8]. 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 [9]. In a New Guinea household pollution, due to 
heating and cooking within a small space was responsible for 
COPD commonly in women than men [10]. 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 [11]. Hence domestic 
environmental factors may be of great importance in the aetiology 
of COPD.

Smoking is a very important risk factor for COPD, seen in 85% of 
patients who develop COPD. In the present study all males were 
smokers, when compared with the Thiruvengadam et al (1977) 

study group, who also had smoking history in all males [12].

Present study consisted of mean value of FEV1/FVC% ratio 
53.01 ± 14.22. According to GOLD criteria majority of the patients 
in the present study belonged to moderate to severe airflow 
obstruction, which was comparable with that of Tandon (1973) [13] 
and Singh and Jain (1989) [14] which consisted of FEV1/FVC ratio 
56.70% and 48.45% respectively.

Smoking affects the lipid profile in the following ways. The plasma 
β-lipoprotein, cholesterol and triglycerides concentration are  
higher and HDL cholesterol is lower in smoker than in non-smokers. 
Free fatty acid concentration tends to be variable, but inhalation 
during smoking produces an immediate increase of free fatty 
acids of about 30% through stimulation of the adrenal medulla, 
by nicotine which increases the concentration of epinephrine in 
the plasma and the urinary excretion of catecholamine and their 
metabolites [15].

In addition, the plasma cortisol concentration may increase by as 
much as 40% within 5 minutes of the start of smoking, although the 
normal diurnal rhythmicity of cortisol is unaffected. Smokers excrete 
more 5-hydroxy indole acetic acid than do non-smokers [15].

The study by Gupta et al (2002) showed a significantly higher LDL 
and significantly lower VLDL levels when compared to controls [3]. 
The present study also showed significantly elevated LDL levels 
when compared with controls but VLDL was normal. This may be 
due to the fact that the present study group had 88% of smokers, 
which increases VLDL levels also. 

The study by Don and Paul (2003) showed no significant differ
ences in the LDL or HDL concentrations and even with severe 
airflow obstruction, had slightly lower serum concentrations of 
triglycerides [16]. Present study showed no significant difference in 
LDL, HDL and also in triglycerides levels. This may be due to the 
study population studied which was much larger (N = 6629) in the 
former study as compared to the present (N = 50) study. Moreover, 
the former study had 73.7% of severe form of COPD patients but 
present study had only 50%.

In an analysis of the 1988-1994 National Health and Nutritional 
Examination Survey of 18,162 randomly selected adults in the 
US, Cassano and co-authors explored that higher HDL was asso
ciated with better lung function, total cholesterol had little or no 
association with lung function and lower LDL was associated with 
better function [6].

Fekete and Mosler (1987) studied plasma lipoprotein fractions in 
29 patients with chronic obstructive pulmonary disease (COPD) 
and compared with non-COPD subjects and found triglycerides 
were significantly lower in COPD females only, the other parameters 
being almost identical [17]. Marquis et al. (2005) studied 16 men 
and 18 women with COPD to evaluate the metabolic syndrome 
in COPD patients who participated in a pulmonary rehabilitation 
program and concluded that metabolic syndrome was frequent in 
patients with COPD and waist circumference, fasting lipid profile, 
blood pressure and fasting glucose should be obtained in all COPD 
patients, beginning pulmonary rehabilitation program and this 
would allow a better cardiovascular risk assessment [18].

Bahar et al. (2003) studied lipid profile in 20 patients with COPD 
and 20 healthy controls and concluded that COPD patients did 
not show an atherogenic lipid pattern and that the increased HDL 
levels might be related to the drugs used by these patients [19].

In conclusion smoking significantly affects the lipoprotein profile in 
COPD patients in the form of increases in LDL levels. Hence all 
COPD patients who are smokers needs to check their lipoprotein 
levels. However there was no correlation with severity of airflow 
obstruction and dyslipidemia, and there is a need for more detailed 
studies to understand these relationships.
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