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Chronic Obstructive Pulmonary Disease (COPD) is a

Chronic Respiratory Disease characterized by

progressive airflow limitation which is poorly reversible

and often associated with systemic manifestations.

Although COPD is a complex, heterogenous condition, it

can be prevented as well as treated if identified earlier.

Accounting for more than 3 million deaths worldwide in

2019, it is one of the leading causes of mortality as well

as morbidity especially in low- and middle-income

countries in patients under 70 years of age1,2. COPD

patients have a significant systemic inflammation which

can be identified by the elevated levels of a potential

biomarker called high sensitivity C-reactive Protein (hs-

CRP). With the recent advances in the methods used for

measuring the elevated biomarkers in COPD patients we

will be able to identify even low levels of hs-CRP. Systemic

inflammation occurring in COPD patients leads to a

hypercoagulable state with increased risk of atherogenesis

even after the exclusion of smoking and other

cardiovascular risk factors from the affected patients. This

hypercoagulable state and atherogenesis in COPD

patients can be identified using the marker Lipoprotein(a).

AIMS AND OBJECTIVES

• To estimate the levels of bio markers [hs-CRP and

Lipoprotein(a)] in COPD patients.

• To assess the correlation of hs-CRP with the severity

of the disease and Lipoprotein(a) with the risk of

atherosclerotic disease in COPD patients.

• To find out the association between the biomarkers

and Socio-demographic variables

such as Age, Sex, BMI and smoking habits in COPD

patients.
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Editor's Comment :

nnnnn High-sensitivity C-reactive protein (hs-CRP) reflects systemic

inflammation in Chronic Obstructive Pulmonary Disease (COPD)

and correlates with disease severity, frequent exacerbations and

declining lung function.

nnnnn Elevated Lipoprotein(a) [Lp(a)] acts as an independent early

atherogenic marker, contributing to increased cardiovascular risk

in COPD patients.

nnnnn Together, hs-CRP and Lp(a) serve as valuable biomarkers to

identify high-risk COPD individuals who may benefit from early

cardiovascular risk assessment and targeted preventive strategies.
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Abstract

Background : Chronic Obstructive Pulmonary Disease (COPD) is considered as a risk factor for atherosclerosis and a leading

cause of mortality due to cardiovascular disease. The progression of atherogenic events in chronic obstructive disease patients

is not due to the smoking and other cardio vascular risk factors. Lipoprotein (a)  measures the hypercoagulable  status.

Aims and Objectives : To evaluate the levels of High Sensitivity C-reactive Protein (hs-CRP) and Lipoprotein (a) in chronic

Obstructive Pulmonary Disease patients and to find the role of them in the atherogenesis of COPD patients.

Materials and Methods :  This Case control study was conducted in the Chennai Medical College hospital and research centre

during January, 2014 - December, 2014. Eighty cases of COPD diagnosed by spirometry were included in the study and

classified by GOLD staging. After informed consent, blood samples were collected and analysed   for hsCRP and Lipoprotein (a)

levels.

Results : There was a statistically significant elevation of hsCRP among cases and a positive correlation was observed among

the severity of disease, obese individuals and smokers. In COPD patients Lipoprotein [a] levels were increased.

Conclusion :  In COPD patients , hsCRP  may be used as a marker for the disease severity and prognosis. Lipoprotein [a] may

be used as an auxiliary marker for the prediction of risk of atherosclerosis among COPD patients for early intervention.
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MATERIALS AND METHODS

This was a case-control study conducted by the Department

of Biochemistry, Chennai Medical College Hospital and

Research Centre for a duration of one year from January,

2014 to December, 2014. The study included 80 COPD

patients and out of those 80 patients, 50 were Cases and

remaining 30 are Controls. We used GOLD criteria to

diagnose the COPD patients by Spirometry. Those patients

having other co-morbidities like acute infections, bronchial

asthma, inflammatory diseases, connective tissue

disorders, disorders of thyroid, malignancy, renal failure

(acute and chronic), stroke and diabetic ketoacidosis were

not included in the study. After obtaining the necessary

approval from the Institutional Ethical Committee, all the

study participants were explained the purpose of the study,

procedures involved and assured regarding the

confidentiality of their results. Written informed consent was

obtained from all the patients included in the study. About

5ml of venous blood was collected from each patient and

centrifuged at 3500 rpm for a duration of 10 minutes at -

20oC, serum samples were stored and used for analysis.

Immuno-turbidimetry was used for analysing the serum

samples for both high sensitivity C-reactive protein and

Lipoprotein(a). Serum total cholesterol estimation was

carried out using Enzymatic cholesterolesterase method,

Colorimetric Enzymatic method GPO was used for serum

triglycerides and Phosphotungtistic acid method was used

for estimation of serum High density Lipoprotein. Statistical

analysis of data was done by calculating mean, Standard

Deviation, p-value by applying student 't' test, ANOVA and

Bonferroni.

OBSERVATION AND RESULTS

The mean age of the patients was around 60 years and

in the Control group it was around 45 years and this

difference was found to be statistically significant (p<0.05).

Males and females were equally distributed between the

Case and Control groups. Among the Cases, patients were

equally distributed in all four stages of the Spirometry.

About 54% of the cases have of BMI within the normal

range and the remaining 44% were either Overweight or

Obese. We used ANOVA test to identify the difference in

the mean BMI levels of four groups according to the

Spirometry staging. Among the cases, 80% of them had

COPD for more than 10 years and 16% have COPD for

more than 20 years. The duration of addiction was more

than ten years among the smokers in Cases group. The

mean pack years was used as a measure for estimation

of the magnitude of smoking.  The mean smoking pack

years was significantly increased in stage 4 and vice versa

and was correlating with the disease severity. The mean

hsCRP levels in Cases was 12.66 mg/L and in Controls

was 3.5 mg/L and it was statistically significant. ANOVA

test was used to study the statistical significance in the

mean hsCRP between the four groups. There was a

statistically significant (p<0.005) difference in mean

hsCRP levels in different stages of COPD as per the

Bonferroni test. The mean hsCRP levels change with the

severity of the disease. The mean Lipoprotein (a) levels

were 211mg/dl in Cases group and 143 mg/dl in Control

group. There was statistical significance among the

Lipoprotein (a) value of cases and controls. There was

no statistical significance in the Lipoprotein (a) value of

different stages, as the data was analysed by ANOVA test.

Lipid parameters were high in Cases as compared to the

Controls and the difference in the mean levels of Lipid

parameters were significant except Low Density

Lipoprotein (LDL) and Total cholesterol levels. The

increase in hs CRP levels in serum were correlating with

the BMI levels and the increase was in the same direction.

The correlation between High Density Lipoprotein (HDL)

and Body Mass Index (BMI) was in opposite direction and

negative correlation was seen. Statistically no significance

was observed between the disease duration, hs-CRP,

Lp(a) and lipid profile. The Odd ratio was statistically

significant and the risk of COPD increased by 14% as

the age increases by one unit and the correction of other

variables have been done in the model. For each unit

increase of hs-CRP in the serum, the COPD risk will

increase by 25% after adjusting the other variables. For

each unit increase of Lp (a) in the serum, the COPD risk

will increase by 7% after adjusting the other variables.
Odds ratio was not statistically significant for the females

in the Cases group as compared to the Control group

even though the females were having high risk. In 62.5%

of variability was explained by the Nagelkerke’s pseudo-

R square in the possibility of occurrence of COPD.

Statistically significant correlation in positive direction was

present between the serum Lipoprotein (a) levels and Total

cholesterol levels in serum (Tables 1-3).

DISCUSSION

Chronic Obstructive Pulmonary Disease is the leading

cause of morbidity and mortality among the major public

health problems. To understand and control the disease

progression, biomarkers implicating severity and

atherogenesis are needed.  The biomarker of low grade

systemic inflammation is hs-CRP3. The levels of hs-CRP

Table 1 — Distribution of the cases according to Spirometry staging

and smoking as continuous variable (in pack-years) (n=50)

Spirometry N Mean smoking STD 95% Confidence

staging pack-years Deviation Interval for Mean

Lower Upper

Bound Bound

Stage I 13 11.81 9.2478 6.219 17.396

Stage II 14 12.11 12.6691 4.792 19.422

Stage III 13 15.42 15.1215 6.285 24.561

Stage IV 10 29.95 11.2779 21.882 38.018

Total 50 16.46 13.8372 12.528 20.392
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among the cases were (12.66 ± 3.92) and its significantly

higher than the control group (3.5 ± 1.57) and the p=0.001.

Similar observations were found in a study by  Lisatileman,

Lena Ginder, et al4  and Sanjamarevic, et al5. The

correlation between the levels of hs CRP and disease

severity  and stages of the disease (as gold criteria ) was

shown  by Tahia H Saleem, et al3 and SA Alavi, et al6 In

our study the levels of hs CRP were significantly elevated

among the smokers and it was even correlating with the

packyears and the same was observed in a study by  SA

Alavi, et al6  Yannick MTA, et al7  and Rehuaarwal, et al8.

Studies by SA Alavi, et al6, Breyer MK, et al9 and PO

Bridevaux, et al10 have shown there is significant

correlation between the increase of hs-CRP levels and

BMI levels and the same was observed in our study also.

But no correlation was observed between the hs-CRP

levels and disease duration, in a study done by  Daianatolz,

et al11 among 100 patients for a period of >1 year.

Significant negative correlation was observed between

HDL and hs-CRP in this present study.  In developed

countries Cardiovascular diseases are the potent killers

among the COPD patients. The cardiovascular risk is high

in COPD cases as there is basic underlying chronic

inflammation  of lung with systemic features also.

Moreover Cardiovascular diseases are causing more

deaths among the COPD patients12. Lipoprotein (a) is the

important and sensitive risk factor for Coronary Artery

Diseases in COPD patients10. The mortality and morbidity

is increased due to the changes in the Lipoprotein

metabolism and hence the increased Cardiovascular

risk13. Thus the Lipid parameter abnormalities are highly

important. The 20 year follow-up study of ARIC cohort

among the African Americans and Caucasians have found

that Lp (a) are associated with similar degree of

cardiovascular risk14. The role of Lipoprotein (a) as an

independent risk factor for Coronary Heart Disease has

been shown in the meta-analysis by the Emerging Risk

factors collaboration evaluation with 126,634 subjects of

36 prospective studies.  In contrast to previous studies

that suggested Lp(a) was only relevant as a risk factor

when levels were extremely elevated, the meta-analysis

demonstrated that risk and that Lp(a) levels are

continuously associated with CHD risk15.

CONCLUSION

hs-CRP is a biomarker  for indicating the progression and

severity of  disease  in COPD patients and for  initiating

the preventive and therapeutic strategies for the patients.

Lipoprotein (a) is an auxillary marker to predict the risk of

atherosclerosis in COPD patients.
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Table 2 — Correlation matrix between BMI, serum markers and Lipid parameters among cases (n=50)

BMI hs-CRPmg/L Lp(a)mg/L Total Cholesterol mg/dl Triglycerides mg/dl HDL-Cmg/dl LDL-Cmg/dl VLDL-Cmg/dl

BMI 1 0.640** -0.40 -0.191 -0.224 -0.311* -0.068 -0.224

Table 3 — Correlation matrix between disease duration, serum markers and Lipid parameters among cases (n=50)

Disease duration hs-CRPmg/L Lp(a)mg/L Total Cholesterol mg/dlTriglycerides mg/dl HDL-Cmg/dl LDL-Cmg/dl VLDL-Cmg/dl

Disease duration 1 0.099 0.098 0.073 0.013 0.0111 0.047 0.013
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