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ABSTRACT: BACKGROUND: Chronic obstructive pulmonary disease (COPD) the third leading cause 

of death in the world, represents an important public health challenge that is both preventable and 

treatable. According to Global Initiative for Chronic Obstructive Lung Disease (GOLD), Spirometric 

tests, Forced Expiratory Volume in first second (FEV1) less than 80% of the expected value and 

forced expiratory volume in first second to the forced vital capacity ratio (FEV1/FVC) less than 70% 

is the diagnostic criteria for COPD. In COPD smoking is the major risk factor and smoking affects the 

lipid profile of COPD patients. MATERIALS AND METHODS: Spirometric parameters including FEV1, 

FEV1/FVC ratio and lipid profile was studied in 100 cases of COPD patients admitted Government 

Fever Hospital, Guntur and 40 nonsmoker healthy subjects were selected as a control group. They 

were correlated using Pearson’s correlation coefficient “r”. RESULTS: Majority of the cases are males 

belonging to 50-60years age group and all of them are smokers. Majority of the patients had 

moderate airflow limitation (GOLD Stages II and III). The lipid profile in COPD patients showed 

significant elevation of LDL cholesterol levels when compared to controls (P<0.005). CONCLUSION: 

Spirometric parameters FEV1, FEV1/FVC ratio is important to diagnose as well as to assess the 

severity of the disease. Smoking is an important risk factor for COPD and smoking effects the lipid 

profile of COPD patients. There was no correlation between lipid profile and severity of COPD. 
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INTRODUCTION: According to WHO, Chronic obstructive pulmonary disease (COPD) will be the 

third leading cause of death in the world by 2030, represents an important public health challenge 

that is both preventable and treatable. Globally the COPD burden is projected increase in coming 

decades because of continued exposure to COPD risk factors and aging of the population.(1) Inhaled 

cigarette smoke and noxious particles such as smoke from biomass fuels cause lung inflammation, a 

normal response that appears to be modified in patients who develop COPD. 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 

nonsmokers.(2)  

The clinical importance of hyperlipoproteinemia derives chiefly from the role of lipoproteins 

in atherogenesis. Abundant epidemiological evidence establishes the multi-factorial character of this 

disease and indicates that the effects of the multiple risk factors are at least additive. 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 Forced Expiratory Volume in first second (FEV1) and FEV1/FVC 

ratio with lipid profile were carried out. 
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AIMS AND OBJECTIVES: To study the levels of TCH, TG, LDL, VLDL, HDL and correlating FEV1 and 

FEV1/FVC ratio with lipid profile in patients with COPD. 
 

MATERIALS AND METHODS:  

Study Design: Descriptive prospective study. 

Study Population: Patients admitted in Government Fever Hospital/Guntur medical college Guntur 

with COPD. 

Study Period; From June 2013 to March 2015. 
 

Inclusion Criteria: As per GOLD guidelines (3), any patient who has symptoms of chronic cough, 

sputum production, or dyspnoea, and/or a history of exposure to risk factors for the disease are 

considered and is confirmed by spirometry. The values of FEV1 less than 80% of the expected value 

and FEV1/FVC ratio less than 0.7 (70%) after post bronchodilator inhalation were included in this 

study, 40 nonsmoker healthy subjects were selected as a control group. 
 

Exclusion Criteria: Patients with Bronchial asthma, Pulmonary tuberculosis, Bronchiectasis, Known 

congenital or acquired heart diseases, Diabetes mellitus and Hypertension, Patients on hypolipidemic 

drugs and steroids, Patients with history of familial hyperlipidemias were excluded from the study. 
 

PROCEDURE: After applying above inclusion and exclusion criteria, the 100 patients were selected 

on the basis of simple random sampling method, and detailed history and clinical examination was 

done. Both cases and controls were subjected for investigations as described below. Chest X-ray 

Postero Anterior view was obtained to detect features of the emphysema and chronic bronchitis as 

per Simon’s criteria.(4) Radiological evidence for right heart enlargement was also looked for. 

Spirometry was done on computerized spirometer (NDD Easyone). Spirometry was performed when 

the patients were clinically stable and as per ATS/ERS guidelines.(5) Written informed consent was 

taken from both controls and subjects. 

The computerized spirometry gives age, sex, race, weight and height matched predicted and 

test values. The best of the three attempts was selected. Sixteen parameters were available in graphic 

recording of spirometry. Among these FEV1 and FEV1/FVC ratio were analyzed and categorized as 

per GOLD staging. The subject was asked to abstain overnight from oral and inhaled bronchodilator. 

After a baseline spirometry, 200μg of inhaled salbutamol was administered via a metered dose 

inhaler and the test was repeated after 15 minutes.  

As per GOLD guidelines an increase in FEV1 that is both greater than 200 ml and12% above 

the pre-bronchodilator FEV1 were not taken to the study. After 12 hour of overnight fast, 5 ml blood 

samples were drawn in the morning before breakfast from the subjects, total cholesterol, HDL and 

triglycerides were directly analyzed by using standard enzymatic techniques. LDL cholesterol was 

calculated by using Friedewalds equation i.e: LDL cholesterol=(Total cholesterol)–(HDL cholesterol)–

(Triglycerides/5). VLDL cholesterol was calculated by using the equation, VLDL cholesterol 

=Triglyceride/5.(6)  Hb%, TC, DC, urine routine, ESR, RBS, blood urea, serum creatinine, done to all 

patients. Sputum for gram stain was done to patients in whom secondary infection was suspected. 

Sputum for Acid Fast Bacilli (AFB) was done to patients in whom clinically and radiologically 

pulmonary tuberculosis was suspected. Nonsmoker healthy persons were taken as control group. 

Spirometry was done for all control and study group. 
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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 coefficient “r”, analysis was done by using SPSS+ 10.0computer package for statistics. 
 

RESULTS: Hundred cases of COPD were studied and the following observations were made Out of 

100 cases studied males were 88 and female patients were 12 in number, data of subjects are shown 

in table1. 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%. Among controls males were 32 and females were 8 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 was ranged from 2-20 years with majority 

belonged to 6-10years of duration of illness, shown in table 2. The mean duration of illness in males 

was 9.02±4.41 years and in females was 8.83±3.76 years respectively with p>0.005 which was 

statistically not significant. 

In the present study smoking was the major risk factor. All the 88 male patients were 

smokers. All female cases were non-smokers in our study, history of exposure to smoke of burnt fuels 

was present in all the female cases. p <0.005 which was statistically significant. There is a dose 

response relationship between the number of pack years of smoking and decline in lung function. In 

the present study duration of smoking range from 20 to 60 pack years. Majority were in 30-50 pack 

years of exposure. 

Clinical features of subjects at the time of study were shown in table 3. As all the control 

group were healthy nonsmokers none of the subjects had respiratory symptoms or signs. 

All the patients had normal hemoglobin levels, sputum gram staining showed gram positive 

and/or gram negative cocci in 14(14%) of the patients who presented with fever. Out of these 10 

patients sputum culture yielded organisms such as streptococcus viridans, hemophilus influenzae, 

and klebsiella group. Sputum for AFB was done in 20 patients in whom clinical features and 

radiological features were doubtful for pulmonary tuberculosis, all patients were negative for sputum 

for AFB.RBS, Blood Urea and serum creatinine were normal in all the patients. 56% of patients had 

chronic bronchitis with emphysema on chest x-ray. 22% had chronic bronchitis, 22% had normal 

chest x-ray, results are shown in table 4. Chest x ray of all the control group were normal. 

Though there are many spirometric parameters, the FEV1 and FEV1/FVC ratio are often 

considered as indices of pulmonary function in chronic obstructive pulmonary disease. FEV1– 

reflects the degree of airway obstruction. The mean expected FEV1among the cases studied was 

2.30±0.35 litres. However the actual mean FEV1was 1.16±0.33 litres. The mean FEV1% of expected 

value in this study was 50.64±13.86%. FVC–reflects the change in vital capacity. The mean expected 

FVC was 2.92±0.43 litres. The actual mean FVC was 2.25±0.49 litres. All the control group had normal 

spirometric parameters.  

Maximum number of patients in the present study were in stage II with 50% of the patients 

showing moderate air flow obstruction with a mean FEV1 of 64.08±6.64, 42% of patients had severe 

obstruction with a mean FEV1 of 38.17±7.12 and8% of patients had very severe obstruction of FEV1 

27.78±2.01. None of the patients in the present study had mild airflow obstruction as per GOLD 

staging. Out of 100 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, results are 

shown in table 5. 
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It was observed that mean LDL concentration among cases was 115.96±16.82 as against 

control group who had mean LDL concentration of 94.48±20.06 (mg%), which was statistically 

significant (p value<0.005). All other lipid parameters such as Total cholesterol, triglycerides, HDL 

cholesterol, and VLDL cholesterol were within normal range when compared to controls, shown in 

table 6. In the present study patients with moderate airflow obstruction had mean total cholesterol, 

HDL, LDL, and triglyceride concentrations are 182.64±18.80 (mg%), 38.68±13.76 (mg%), 

124.44±20.96 (mg%), 138.80±48.68 (mg%) respectively. Relative risk of raised LDL in COPD patients 

is 6.83. The patients with severe airflow obstruction had mean total cholesterol, HDL, LDL, and 

triglyceride concentrations are 177.18±16.68, 40.38±7.92, 124.93±15.90, 138.68±42.56 respectively, 

shown in table 7. There are no significant differences in lipid profile as the severity of airflow 

obstruction increases. Lipid profile of smokers and nonsmokers of our study are shown in table 8. 

 

DISCUSSION: In the present study 100 cases were selected on the basis of simple random sampling 

method from the chest diseases wards of Government Fever Hospital, Guntur Medical College, 

Guntur. COPD is the leading cause of morbidity and mortality worldwide and results in economic and 

social burden that is both substantial and increasing. COPD prevalence, morbidity and mortality vary 

across countries and across different groups within countries. COPD is the result of cumulative 

exposures over decades. Often the prevalence of COPD is directly related to prevalence of tobacco 

smoking, although in many countries outdoor, occupational and indoor air pollution (resulting from 

burning of wood and other biomass fuel) are major COPD risk factors. Cigarette smoking is clearly the 

single most important identifiable etiological factor in COPD. About 85% people with COPD develop 

the disease because of cigarette smoking.(7)  

Age is often listed as a risk factor for COPD. As the age advances FEV1 declines and other risk 

factors add to the disease process.(8) It is unclear if healthy aging as such leads to COPD or if age 

reflects sum of cumulative effects throughout life. In the present study mean age was 63.16±10.45, 

which is comparable to Albert D et al of 64.0±19.00. Thiruvengadam KV et al, Kamat SR et al and VK 

singh et al. study group who had mean age of 55.0±18.00, 50.0±20.20, 52.0±20.00respectively which 

is not statistically significant when compared with present study COPD is a male dominant disease, 

the high prevalence in males which is due to higher prevalence of smoking in this gender, and also 

males are more susceptible to smoking than females.(9,10,11)  

The results of our study can be compared with the similar results of studies conducted by and 

VK singh et al. Thus all the studies indicated a higher incidence of COPD in males. Most of the 

previous studies suggest that COPD prevalence and mortality greater among males than females, but 

data from developed countries shows that prevalence of disease is almost equal in males and females 

reflecting the changing patterns of tobacco smoking.(12) Duration of illness in the present study 

ranged from 2 to 20 years with majority of patients belonging to the group of 6-10 years. These 

results can be compared with similar results of Thiruvengadam KV et al and Kamat SR et al study 

groups. 

In the present study, cyanosis was present in 14 cases, pedal oedema and pursed lip 

breathing in 12 cases and indrawing of intercostal muscles in 10 cases and raised JVP in 10 cases and 

clubbing in one case. In the present study majority of patients had signs suggestive of both chronic 

bronchitis with emphysema and34% of cases had barrel shaped chest. Present study consists of mean 

value of FEV1, FVC and FEV1/FVC% are 1.16±0.33, 2.25±0.49 and 52.81±13.92 respectively.  
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These results are comparable with Kamat SR et al. study group in which FEV1, FVC and 

FEV1/FVC% are 1.28±0.06, 1.97±0.66 and 54.9±13.9 respectively. According to GOLD criteria 

majority of the patients in the present study belong to moderate to severe airflow obstruction. 

Present study shows 60% of patients had FEV1/FVC ratio between 50-70%,  

As the majority of the patient in present study belong to moderate degree of airflow 

obstruction, which was comparable with that of V.K. Singh et al study group in which majority 

consists FEV1/FVC ratio of 48.45%. Now COPD is considered a systemic inflammatory condition, 

possible mechanisms of systemic inflammation are: genetic and constitutional factors, spillage of 

respiratory inflammatory mediators into systemic circulation, systemic inflammation involving the 

lungs, and smoking.(13) In relation to systemic inflammatory condition in COPD, important co-

morbidities are highlighted in process of the disease. One of the main co-morbidities in COPD is 

cardiovascular disease. Previous studies have shown that more than 50% of COPD patients have 

cardiovascular disease.(14)  

The identified risk factors for accelerating atherosclerosis in cardiovascular system are: 

hypertension, diabetes mellitus, hyperlipidemia especially high LDL and low HDL, and smoking. One 

of the most important risk factors in cardiovascular disease is dyslipidemia (15). The prevalence of 

lipid profile abnormalities in COPD are different in studies and range of 9-50%have been reported. 

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 nonsmokers. 

(16)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 (17) 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-hydroxyindole acetic acid than do nonsmokers. In this context, the 

mechanisms for the altered lipid profile among COPD smokers were recalled (18).Nicotine stimulates 

the release of adrenaline from the adrenal cortex leading to increased serum concentration of free 

fatty acids (FFA) which further stimulates hepatic synthesis and secretion of cholesterol as well as 

hepatic secretion of very low density lipoprotein (VLDL) and hence increased TGL. Smoking 

decreases estrogen levels and further leads to decreased HDL cholesterol concentration. Also, HDL 

concentration was inversely related to VLDL concentration in serum. Smoking increases insulin 

resistance and thus, causes hyperinsulinemia. LDL, VLDL and TGL are elevated in hyperinsulinemic 

conditions due to decreased activity of lipoprotein lipase. R. Gupta et al. study shows significantly 

higher LDL and significantly lower VLDL levels when compared to controls.(19)  

Present study also shows elevated LDL significantly when compared with controls but VLDL 

is normal. This may be due to present study group had 88% of smokers, which increases VLDL levels 

also. We found a statistically significant difference in mean serum levels of LDL between the patients 

and the controls. Although Begum K and colleagues showed that all lipid parameters including TG, TC, 

LDL, and HDL are elevated in COPD patients, there are studies that have shown the serum of lipid 

parameters are not different from healthy controls.(20)  

The Trigleceride levels in the patients of our study group was not elevated significantly 

compared to controls. In 1987, Fekete T, Mosler R. studied plasma lipoprotein fractions in 29 patients 

with COPD and compared with non-COPD subjects and found triglycerides were significantly lower in 
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COPD females only, the other parameters being almost identical. In the present study, though the HDL 

levels of the cases were decreased compared to controls, it was not significant.(21) These results are in 

contrast to the studies conducted by Floren CH et al. and Bahar et al.(22,23) In 1997, Floren CH et al. 

studied lipid profile in patients with COPD and found increased HDL cholesterol was due to drugs like 

Bambuterol (Inhaled β2-adrenergicagonist) and concluded that Bambuterol increases HDL synthesis 

in the liver and intestinal wall. In 2003, Bahar Ulubap et al. studied lipid profile in 20 patients with 

COPD and 20 healthy controls and concluded that COPD patients do not show an atherogenetic lipid 

pattern and that the increased HDL levels might be related to the drugs used by these patients.(24)  

The difference may be due to large number of patients compared to Bahar et al. study group 

and more number smokers in the present study. Don D. and S.F. Paul(25) study shows no significant 

differences in the LDL or HDL concentrations and however with severe airflow obstruction had 

slightly lower serum concentrations of triglycerides. Present study shows no significant difference in 

LDL, HDL and also in triglycerides levels. This is may be due to the study population studied was 

large (N=6629) in Don D. and S.F. Paul and the present study has done on only small (N=100) 

population, and Don D. and S.F. Paul study group had 73.7% of severe form of COPD patients but 

present study has only 50%. 
 

LIMITATIONS OF THE STUDY: Since all the male patients in the present study were smokers it is 

difficult to analyze the lipid profile abnormality between smokers and nonsmokers when compared 

with severity of airflow obstruction. Even though the present had 12% of female patients who were 

not tobacco smokers, the lipid abnormality could not be compared with male patients as gender is a 

confounding factor. 
 

CONCLUSIONS: Since the presence of significant co-morbidities in COPD, in this study we evaluated 

the serum levels of TG, TCH, HDL, LDL and VLDL in patients with COPD. Smoking is an important risk 

factor for COPD and smoking effects the lipid profile of COPD patients. The serum levels of LDL was 

significantly raised inpatients of COPD compared to healthy controls. The serum lipid profile did not 

correlate with the severity of air flow obstruction in COPD patients. 
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Age (years) Male Female Total Percentage 
31-40 2 0 2 2 
41-50 12 2 14 14 

51-60 24 4 28 28 

61-70 30 4 34 34 
71-80 18 2 20 20 
81-90 2 0 2 2 
Total 88 12 100 100 

Table 1: Age and Sex Distribution 

 

Duration (years) Male Female Total Percentage 
2-5 22 4 26 26 

6-10 38 6 44 44 
11-15 20 2 22 22 
16-20 4 0 8 8 
Total 88 12 100 100 

Table 2: Duration of illness in COPD patients 

 

CLINICAL  
FEATURE 

Number of  
patients (N=100) 

Percentage 

Cough 100 100 
Expectoration 100 100 
Breathlessness 90 90 

Wheezing 86 86 
Fever 14 14 

Cyanosis 14 14 
Pedal oedema 12 12 

Clubbing 2 2 
Distention of neck veins 10 10 

Pursed lip breathing 12 12 
Intercostal indrawing 10 10 
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Barrel shaped chest 34 34 
Decreased chest movement 70 70 

Decreased breath sounds 70 70 
Crepitations 92 92 

Rhonchi 88 88 

Table 3: CLINICAL FEATURES 
 

 

X-ray Findings 
Number of patients  

(N=100) 
Percentage 

Chronic bronchitis with emphysema 56 56 

Chronic bronchitis 22 22 

Normal X-ray 22 22 

Total 100 100 

Table 4: Chest X-ray findings 

 
 

Test Range Mean Standard deviation 

FVC (lt) 1.05-3.24 2.25 0.49 

FEV1 (lt) 0.63-1.87 1.16 0.33 

FEV1% 26.20-75.0 50.64 13.86 

FEV1/FVC% 26.50-69.0 52.81 13.92 

Table 5: Range and mean values of spirometric parameters 
 

 

 

Lipid profile 
Cases (mg%)  

(N=100) 

Controls (mg%)  

(N=40) 
P value 

Total cholesterol 166.36±16.55 181.25±18.92 0.156(NS) 

HDL 38.70±13.38 46.75±7.68 0.115(NS) 

Triglycerides 140.38±43.18 134.86±34.26 0.363(NS) 

VLDL 35.42±23.02 31.05±17.63 0.825(NS) 

LDL 115.96±16.82 94.48±20.06 0.002(S) 

Total Cholesterol/HDL 3.96±1.46 3.642±1.61 0.241(NS) 

Table 6: Showing serum mean concentration of lipid parameters 
 

 

 

Lipid  

profile 

Mild 

(FEV1>80%) 

Moderate 

(FEV1 50-80%) 

Severe 

(FEV1<50) 
P value 

Total cholesterol - 182.64±18.80 177.18±16.68 0.796(NS) 

HDL - 38.68±13.76 40.38±7.92 0.754(NS) 

LDL - 124.44±20.96 124.93±15.90 0.892(NS) 

Triglycerides - 138.80±48.68 138.68±42.56 0.324(NS) 

Table 7: Showing correlation of lipid profile with severity of COPD 
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Lipid  

profile 

Smokers 

 (n=88) 

Non-smokers (mg%) (N=52) 

(12 subjects +40 controls) 
P value 

Total cholesterol 167.64±14.57 179.58±12.28 0.176(NS) 

HDL 37.64±12.82 47.58±8.92 0.155(NS) 

Triglycerides 146.84±44.86 132.69±36.36 0.336(NS) 

VLDL 36.68±25.20 29.58±19.38 0.856(NS) 

LDL 116.68±17.02 93.98±19.96 0.002(S) 

Total Cholesterol/HDL 4.08±1.68 3.762±2.06 0.216(NS) 

Table 8: Mean concentration of lipid parameters among smokers and non-smokers 
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