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Abstract
Introduction: Dyslipidemia is considered as the major risk 
factor for cardiovascular disease (CVD) and may contribute 
to the higher mortality in chronic obstructive pulmonary dis-
ease (COPD). However, the prevalence and consequences 
of dyslipidemia in COPD is still unclear.

Aims: We studied comprehensive lipid profile panel includ-
ing serum total cholesterol (TC), triglyceride (TG), low den-
sity lipoproteins (LDL), very low-density lipoproteins (VLDL) 
and high-density lipoproteins (HDL) in COPD patients to 
study the relationship of dyslipidemia with severity of dis-
ease.

Methods: Serum TC, TG, LDFL, VLDL and HDL were mea-
sured at baseline patients with COPD. Anthropometry in-
cluding BMI, mid upper arm circumference (MUAC), sum 
of four skin fold thickness and six-minute walk test (6MWT) 
were done in all the patients.

Results: Of 125 recruited patients, 35 had moderate, 52 
severe & 38 very severe COPD. Total cholesterol in moder-
ate, severe and very severe COPD was 178.5 ± 34.5 mg/dl, 
174.2 ± 36.4 and 169.4 ± 34.1 mg/dl respectively. Level of 
LDL in moderate, severe and very severe COPD was 107.5 
± 34.5 mg/dl, 103.0 ± 33.7 & 103.1 ± 35.6 mg/dl respective-
ly. HDL levels in moderate, severe & very severe COPD 
were 43.2 ± 5.3, 44.9 ± 8.4, 43.1 ± 9.5 mg/dl. VLDL lev-
els in moderate, severe and very severe COPD were 21.0 
(11.0-112.0), 21.9 (2.0-177.0), 21.0 (10.0-80.0) mg/dl. TG 
levels in moderate, severe & very severe COPD was 106.0 
(55.0-418.0), 106.0 (36.0-353.0), 103.0 (52.0-295.00 mg/dl 
respectively. 6MWT, BMI & MUAC decreased with severity 
of COPD. There was no significant difference in smoking 
index and waist hip ratio in the 3 groups.

Conclusions: We did not find any correlation between 
COPD disease severity and lipoproteins.
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Introduction

COPD often co-exists with other comorbidities that 
may impact prognosis of the disease [1-8]. Among these, 
Cardio-vascular events are the leading cause of morbidi-
ty and mortality in COPD. A greater than twofold risk is 
reported for cardiovascular-related hospitalization and 
mortality in patients with COPD compared with those 
without COPD [9].

Dyslipidemia is considered as the major risk factor 
for cardiovascular disease (CVD) and may contribute to 
the higher mortality rates in COPD associated with CVD 
[10-12].

However, the prevalence and consequences of dys-
lipidemia in COPD is still unclear. Some, but not all stud-
ies have demonstrated altered lipid levels in COPD. Sig-
nificantly higher levels of TG, cholesterol, LDL and low-
er levels of HDL have been reported in COPD patients; 
however, their impact on disease outcomes has not 
been uniformly demonstrated [13].

Hence an attempt was made here to explore and 
document the extent of dyslipidemia in an Indian cohort 
of COPD patients.

The aim of this study was to study a comprehensive 
lipid profile panel by evaluating the serum levels of to-
tal cholesterol (TC), triglyceride (TG), low density lipo-
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kg and height in meters. Sum of skin fold thickness (in 
the biceps, triceps, sub scapular and suprailliac regions) 
were measured using Holtain calipers (Crymych U.K.).

Pulmonary function tests

Pulmonary function test was measured with a com-
puter-assisted spirometery (Flow handy Zan100 USB, 
Oberthulba).

Forced expiratory volume in 1 second (FEV1), forced 
vital capacity (FVC), and Inspiratory capacity (IVC) were 
calculated from the flow-volume curve and expressed 
as a percentage of reference values. The highest value 
of at least three measurements was used. The revers-
ibility of airway obstruction assessed according to GOLD 
guidelines using 400 micrograms inhalation of salbu-
tamol [15,16]. Severity of disease was staged by mean 
FEV1 (L) and percentage of predicted FEV1.

Lipid profile assay

Venous blood sample (5 ml) was drawn from all the 
patients in the fasting state of at least 14 hrs. The blood 
sample was centrifuged at 3000 rpm for 15 min; sera 
separated and stored at -80 °C until assayed. Total cho-
lesterol, High density lipoprotein (HDL) and triglyceride 
(TG) levels were determined with Konelab auto analyz-
er using Randox test reagents. Low density lipoprotein 
(LDL) concentration was calculated using the Friede-
wald Equation (LDL = Total cholesterol-HDL-TG/5). Very 
low-density lipoprotein (VLDL) concentration was calcu-
lated using triglyceride/5 formula.

Statistical analysis

Besides descriptive statistics the analysis was done 
with the help of SPSS version 15. One-way anova/Kru-
skal-wallis test was applied to see the significance be-
tween three groups followed by multiple range tests. 
Pearson’s correlation was used to measure the depen-
dence between different variables. P value less than 
0.05 is considered as significant.

Results

Detailed baseline demographic and clinical characteris-
tics of the study population are presented in Table 1. The 
study was carried out in 125 stable patients diagnosed 
with COPD. Based on FEV1, patients were characterized as 

proteins (LDL), very low-density lipoproteins (VLDL) and 
high-density lipoproteins (HDL) in chronic obstructive 
pulmonary disease (COPD) patients and to study the re-
lationship of dyslipidemia with severity of disease.

Subjects and Methods

We conducted a prospective cross-sectional study in 
the Department of Pulmonary Medicine and Sleep Dis-
orders, AIIMS, New Delhi, India.

Selection of subjects

One hundred and twenty-five (125) patients with 
a known diagnosis of COPD were recruited from the 
outpatient of the pulmonary medicine department be-
tween 2009 and 2013. The diagnosis of COPD was based 
on the presence of a compatible history plus spiromet-
ric demonstration of non-reversible airflow limitation 
as determined by FEV1/FVC ratio < 0.7. Spirometry was 
performed as per the ATS/ERS criteria (2005). All pa-
tients were required to be clinically stable for at least 
three months prior to study and free of clinical signs 
of exacerbation, such as infection or heart failure. Pa-
tients with a clinical history of asthma, bronchiectasis, 
pneumonia, tuberculosis or other inflammatory diseas-
es such as malignancy, arthritis, inflammatory bowel 
diseases, liver, cirrhosis, end stage renal failure or con-
nective tissue disorders were excluded. At the time of 
recruitment, patients were asked to complete a ques-
tionnaire containing demographic characteristics and 
history of cigarette smoking. The details of spirometric 
results, severity of disease based on GOLD’s criteria, se-
verity of dyspnea based on Modified Medical Research 
Council (mMRC) scale, exacerbation episodes of disease 
during the past years and history of inhaled steroid use 
were noted. Smoking habits of COPD patients were clas-
sified into three categories: 55 active smokers, 25 non-
smokers and 45 ex-smokers (withdrawal from tobacco > 
6 months). The study was approved by the ethics com-
mittee of the Institute. Written informed consent was 
obtained from all the subjects.

Anthropometric measurements

Height was measured to the nearest cm and weight 
to the nearest 100 gm using standardized technique 
[14]. Body mass index (BMI) was calculated weight in 

Table 1: Demographics and clinical characteristics of the study population.

Parameters Moderate COPD (n = 35) Severe COPD (n = 52) Very severe COPD (n = 38) p value
Age (years) 57.7 ± 12.01 59.9 ± 9.8 56.6 ± 8.9 0.28
Smoking index 120.0 (30.0 - 3000.0) 304.0 (20.00 - 2000.0) 312.0 (117.0 - 3000.0) 0.62
Exercise capacity
6-minute walk test (meters) 424.9 ± 118.9 334.7 ± 121.02 322.1 ± 89.98 0.001*

Anthropometry
BMI (kg/m2) 22.1 ± 4.9 21.1 ± 3.78 20.4 ± 4.1 0.22
Mid upper arm circumference (cms) 25.1 ± 3.5 24.5 ± 3.4 23.03 ± 3.14 0.006*

Sum of four skin fold thickness (mm) 42.2 (17.0 - 133.0) 48.9 (11.0 - 75.0) 31.8 (30.0 - 90.0) 0.02*

Waist/Hip ratio 0.90 ± 0.08      

All values expressed as Mean ± SD or Median (min - max); *: Statistically significant.
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with BMI (p = 0.003), sum of 4 skinfold thickness (P = 
0.06) and mid upper arm circumference (p = 0.003). No 
significant correlation was found between triglyceride 
level and waist hip ratio.

Discussion

In this cross-sectional observational study, we ana-
lyzed the lipid profile in COPD patients with varying de-
gree of severity. It was observed that all components 
of lipid profile were within the normal predicted upper 
level. In addition, we did not find any statistical differ-

moderately severe (FEV1 50-80%), severe (FEV1 30- 50%) 
and very severe (FEV1 < 30%). PFT variables of recruited 
subjects are shown in Table 2. Mean levels of mid upper 
arm circumference and sum of four skin fold thickness 
were increasing significantly with the severity of COPD.

Lipid profile in study population

Concentration of total cholesterol (TC), LDL, HDL, VLDL 
and TG in moderate, severe and very severe COPD pa-
tients are shown in Table 3. None of the lipid was found 
significantly different among three groups of COPD pa-
tients. These are depicted in Figure 1 and Figure 2.

Lipid profile and anthropometric measurement

Total cholesterol (TC), LDL, HDL, VLDL and TG levels 
were correlated with anthropometric measurements 
in all COPD patients. No component of the lipoproteins 
except Triglyceride was significantly correlated with an-
thropometric measures (Table 4).

The triglyceride levels were significantly correlated 

Table 2: Spirometry variables in subjects recruited in the study.

Pulmonary function test
Variable Moderate COPD Severe COPD Very severe COPD p value
FEV1 (l) 62.4 ± 10.6 39.2 ± 5.2 27.5 ± 12.7 0.001*

FVC (l) 74.8 ± 16.1 57.2 ± 9.9 45.6 ± 14.7 0.001*

FEV1/FVC (%) 87.8 ± 15.4 72.3 ± 11.1 62.2 ± 13.1 0.001*

PEFR (l) 30.0 (9.0 - 108.0) 20.0 (11.0 - 50.0) 12.0 (0.0 - 46.0) 0.001*

MEF25-75 (l/s) 48.0 (9.0 - 94.0) 26.5 (10.0 - 56.0) 19.0 (7.0 - 93.0) 0.001*

*: Statistically significant.
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Figure 1: Distribution of total cholesterol, LDL and HDL levels amongst patients with respect to severity of COPD. 

Table 3: Lipid profile in study population.

Parameters Moderate (n = 35) Severe (n = 52) Very severe (n = 38) p value
T. Cholesterol (mg/l) 178.5 ± 34.5 174.2 ± 36.4 169.4 ± 34.1 NS 
LDL (mg/l) 107.5 ± 34.5 103.0 ± 33.7 103.1 ± 35.6 NS
HDL (mg/l) 43.2 ± 5.3 44.9 ± 8.4 43.1 ± 9.5 NS
VLDL (mg/l) 21.0 (11.0 - 112.0) 21.9 (2.0 -177.0) 21.0 (10.0 - 80.0) NS
TG (mg/l) 106.0 (55.0 - 418.0) 106.0 (36.0 - 353.0) 103.0 (52.0 - 295.0) NS

NS: Not statistically significant.

Table 4: Anthropometric Correlation with serum Triglycerides.

Parameters p value Correlation 
coefficient

BMI (kg/m2) 0.003* 0.26
Waist Hip ratio 0.51 -0.09
Sum of four skinfold 
thickness (mm)

0.06 0.21

MUAC (cm) 0.003* 0.03

*: Statistically significant.
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The 6MWT is easy to administer, better tolerated, 
and more reflective of activities of daily living than the 
other walk tests [23]. Similar to previous studies, we 
found that the 6MWD of our subjects reduced signifi-
cantly with worsening disease severity. This may have 
important implications on activities of daily living.

Anthropometric measurements are very useful to 
understand any disease so that role of nutrition can be 
ascertained in disease etiology and its management. 
Malnutrition is common in COPD and associated with 
poor exercise tolerance and higher morbidity and mor-
tality. Sum of four skin fold thickness (SUM) and Mid 
Upper Arm Circumference (MUAC) are significantly low-
er in very severe COPD patients. COPD patients with 
lung deficit function require more energy to compen-
sate their reduced lung function. Majority of their total 
energy expenditure is attributed to lungs for its efficient 
working. Body fat equally participates in energy produc-
tion leading to lesser fat accumulation.

To conclude, our study suggests cardiovascular prob-
lems are not enhanced with disease worsening. We did 
not find any correlation between COPD disease severity 
and lipoproteins, but more comprehensive studies are 
required to get accurate results. As statin treatment in 
COPD patients reduced mortality rates [24], there must 
be integrated pathway linking COPD with cardiovascular 
problems. More work is needed to uncover the caus-
ative mechanism of cardiovascular disease in COPD. 
Major drawback of our study is that we did not include 
any healthy controls for case comparison.
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