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Abstract

Chronic obstructive pulmonary disease (COPD), a progressive disease of the lungs characterized by persistent airflow
limitation, is one of the main causes of morbidity and mortality worldwide. Epidemiological studies reported that COPD
patients have various extrapulmonary comorbidities such as coronary heart disease (CHD), metabolic syndrome, and
depression. Extrapulmonary comorbidities increase the risk of hospitalisation and mortality in COPD patients. An increasing
number of COPD patients die from systemic comorbidities rather than respiratory failure. Purpose of present study was to
measure serum C-reactive protein (C-RP) and lipid profile in COPD patient to establish its correlation as early predictor of
risk factors CHD. Aim: To investigate the levels of serum C-RP,cholesterol (TCH), triglycerides (TG), low density
lipoproteins (LDL), very low density lipoproteins (VLDL), high density lipoproteins (HDL) in COPD patients and
correlating FEV1 and FEV1/FVC ratio with lipid profile. Settings and Design: A prospective cross-sectional case control
study. Method: 40 COPD patients 33 males (82.5%) and 7 females (17.5%) with mean age of 53.43+9.64 years, FEV1:
52+15 % pred., BMI: 29.4 +4.5kg/m2 with stable COPD enrolled in the study. We compared lipid profile in 40 patients with
COPD and control group - 40 COPD patients. Results: Mean Cholesterol concentration was (257.30+£56.39) (mg/dl), TG
(Triglyceride) 253.18+58.98. LDL (191.17486.17) (mg/dl), VLDL (51.31+11.79), HDL (30.9845.21) (mg/dl) as against
control group who had concentration of 188.58+39.59 (mg/dl), 112.56+55.44, 98.74+28.30, 31.59+11.56, 42.65+6.55
respectively. Which was statistically significant (p-value < 0.001).L/H Ratio (6.59+1.52) in cases compared to control Mean
3.98+1.84.C-RP mean concentration in cases 3.26+2.0, compared to control 0.48+0.38. Conclusion: The study established
that there is decreased serum HDL LEVEL and increased cholesterol, TG, LDL, VLDL,L/H, C-RP, BMI in patients with
COPD suggest C-Reactive Protein (hs-CRP) is considered as a marker of systemic inflammation. Increased LDL,

cholesterol levels and decreased HDL cholesterol levels are indicative of an atherogenic lipid pattern.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a
progressive disease of the lungs characterized by structural
changes such as emphysema, airflow limitation, dynamic
hyperinflation, air trapping, and peribronchial fibrotic
remodeling of the Ilungs with significant systemic
inflammatory components, induced by chronic exposures to
smoking and/or occupational or environmental sources ™2,
It is the 5th leading cause of mortality and morbidity
globally, and the World Health Organization (WHO)
predicts that by 2030, it will step up to the 4th position with
an increase of 160%, in contrast to a predicted decrease in
mortality rates due to tuberculosis, malaria, and diarrheal
infection FICHD, also known as atherosclerotic heart
disease and coronary artery disease, is common among
patients with COPD. A strong association between CHD
and COPD has been widely evaluated. COPD is an
independent risk factor for CHD and, conversely, CHD is
associated with the diagnosis and severity of COPD'

Metabolic syndrome is another common comorbidity of
COPD. The prevalence of metabolic syndrome has been
reported to be 20% to 50% in people with COPDP*!

The circulating CRP levels are associated with an increased
mortality in COPD. CRP is found to be inversely associated
with the FEV1 %, which is predicted in stable COPD. C-
Reactive Protein (C-RP) is considered as a marker of
systemic inflammation and this is also assessed for the
primary stratification of the general population for the risk
of CvD "

Dyslipidemia, a major risk factor for CHD and metabolic
syndrome, is characterized by a cluster of lipid
abnormalities such as an elevated level of triglyceride (TG),
a reduced level of high-density lipoprotein cholesterol
(HDL) and an increased level of low-density lipoprotein
cholesterol (LDL). A number of studies have evaluated the
relationship between COPD and blood lipid profiles with
inconsistent results.
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The objective of the present study was to investigate the
association between COPD serum C-RP levels & the
serum levels of HDL, LDL, total cholesterol (TC), and TG.

Methods

This study was the duration based case control study for a
period of one year conducted on 40 patients with clinically
confirmed chronic obstructive pulmonary disease visiting
departments of Medicine, Chest and TB at Vydehi Institute
of Medical Sciences & Research Centre, Bengaluru and 40
age/sex matched healthy

male/female as a controls visiting the hospital for routine
health check-up and also hospital staff members included,
with approval of Institutional Ethical Committee. Informed
consent was taken both from cases and control.
Demographic histories such as age, sex and smoking so on
were recorded. Cases had FEV1/FVC <70% and
FEV1<80% predicted in their spirometry and asthma was
ruled out in them by assessing their clinical history and
response to bronchodilators (less than 12% increasein
FEV1 after inhaling slabutamol 400>g). After detailed
clinical history blood was collected from both cases and
controls. Patients suffering from alcoholic, autoimmune,
liver, kidney, malignant disorders, bronchial asthma,
bronchiectasis, cardiovascular diseases, diabetes mellitus,
pleural effusion, pulmonary tuberculosis, osteoarthritis,
Patients on medications like steroids and antioxidants are
excluded. 5 ml of blood from each of the mentioned
subjects was collected from median cubital vein by
venipuncture avoiding hemolysis into an evacuated vacuum

tube. The samples were aliquoted and kept at - 20° C until
analysis was done. C-RP was measured by
Nephalometrically using (IMMAGE 800) (Serum
<0.75mg/dL).lipid profile analysed by DXC 8601 Beckman
analyser.Body mass index is calculated weight in kg
divided by square of height in meters. They were further
classified as per Indian Council for Medical Research
classification.

Underweight <18, normal 18-23, overweight 23-25, obese
>25. The data were expressed as meanSD. Student t test
(two tailed, independent) has been used to find the
significant mean difference of study parameters between
control and COPD patients. Results were analysed
statistically by One-way ANOVA (Analysis Of Variance)
using standard statistical software package of social science
(SPSS) wversion 20. The difference was considered
significant if p <0.05. Pearson’s correlation has been used
to find the strength of relationship between the proportion
of study features and the associated parameters.

Results

The mean age in controls was 48.03+11.30 and in cases it is
53.43+9.64, the difference in age is not statistically
significant (p<0.127). There were 70% of males and 30% of
females in controls and in cases 82.5% of them are males,
17.5% of them are females with p=0.189. In our study the
C-RP values are significantly higher in COPD patients
(3.26£2.0 mg/dL) compared to controls (0.48+0.38mg/dl).

TBMI also found high in COPD patients (29.5 + 3.6 kg/m2
) than controls (19.95+£3.17kg/m2)

Table 1: comparison of gender in cases and control

Gender Controls Cases

No % No %
Male 28 70.0 33 82.5
Female 12 30.0 7 17.5
Total 40 100.0 40 100.0

Samples are gender matched with p=0.189

70% of males and 30% of females in controls. In cases 82.5% of them are males, 17.5% of them are females. Thus Samples

are gender matched with p=0.189

Table 2: comparison of BMI in cases and control

Controls Cases
Male 19.95+3.17 245+ 3.6
Female 20.56 £3.4 295445

Table 3: Comparison of pulmonary function test between case and control groups.

Pulmonary function test

Variable control cases p value
FEV1 () 52.4 + 4.36 40.2+5.2 0.001"
FVC (1) 64.8 +10.1 50.2+9.9 0.001"
FEV1/FVC (%) 90.8+9.4 76.3+11.1 0.001"
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Table 4: Comparison of lipid parameters between case and control groups.

case control P
value
Cholesterol mg/dl 257.30+56.39 188.58+39.59 <0.001**
Triglycerides mg/dl 253.18+58.98 112.56+55.44 <0.001**
HDL mg/dI 30.9845.21 42.65+6.55 <0.001**
LDL mg/dl 191.17+86.17 98.74+28.30 <0.001**
VLDL mg/dI 51.31+11.79 31.59+11.56 <0.001**
L/H Ratio 6.59+1.52 3.98+1.84 <0.001**
C-reactive protein (mg/dl) 0.48+0.38 3.39+1.31 <0.001**

Inference: Total cholesterol, triglyceride,LDL, VLDL, L/H ratio elevated in cases compared to control.HDL levels decresed
in cases than control.Elevated C-reactive protein (>0.75mg/dl) is significantly more in Cases compared to Controls with

p<0.001**: That is highly statistically significant.

Table 5: Pearson correlation of C-RP and Lipid profile in cases.

Lipid parameters r value Correlations p value Significance
C-RP /Cholesterol mg/dl 0.6445 Positive 0.001 <0.001**
C-RP [Triglycerides mg/dI 0.5426 Positive 0.001 <0.001**
C-RP /HDL mg/dI -0.4965 Negative 0.003 <0.001**
C-RP /LDL mg/dI 0.3584 Positive 0.002 <0.001**
C-RP /VLDL mg/dl 0.2245 positive 0.05 <0.10

L/H RATIO 0.3416 positive 0.002 <0.001**
C-RP/ FEV1 -0.3965 Negative 0.003 <0.001**

Inferences: C-RP and total cholesterol triglyceride,
LDL,L/H ratio showed positive correlation and C-RP and
HDL Showed negative correlation with cases of COPD.
which is statistically significant

Discussion:

Chronic obstructive pulmonary disease (COPD) and
cardiovascular disease (CVD) frequently occur together and
their coexistence is associated with worse outcomes than
either condition alone. Pathophysiological links between
COPD and CVD include lung hyperinflation, systemic
inflammation and COPD exacerbation. Therefore, the novel
COPD definition perceives COPD as the pulmonary
component of systematic endothelial disease whereby
various inflammatory processes simultaneously affect
multiple organs causing multi morbidity.

Low dose of short-term corticosteroids [9] as well as
oxidative stress caused by cigarette smoking [10] have been
proven to affect plasma lipid values in COPD patients

Lipid profile is usually acknowledged as a good predictor
for cardiovascular disease. High blood cholesterol and
high triglycerides are part of metabolic syndrome and can
be caused by medical conditions or bad dietary habits
Mitra, et al.[11] found significantly high serum levels of
all lipoproteins TC, TG, LDL in COPD cases than
controls. HDL levels were also significantly decreased in
cases than controls. In our study total cholesterol and
Triglyceride levels were significantly high well correlated
with serum C-RP and Body Mass Index (BMI) and
Increase in BMI may increase triglyceride levels in COPD
patients. Our result consistent with their study

Attaran D, et al. evaluated the serum lipid profile in
chemical warfare patients with COPD and found statistical
difference in cholesterol and triglyceride levels between
patients and controls but none of the lipid parameter
showed any correlation with severity of airflow limitation
assessed by FEV1.[12] Our result consistent with their
study.

Beti Zafirova-lvanovska and colleagues reported that
hypercholesterolemia in COPD patients significantly
increases with disease severity [13]. Overall, a definitive
demonstration of dyslipidemia in COPD and its
association with disease severity remains uncertain.

However, in our study lipid levels, C-RP were elevated in
COPD compared to controls but were abnormally high.
These observations reveals that etiological factors for
COPD might contribute for cardiovascular complications
in patients with COPD. Cigarette smoking is markedly the
most important etiological factor for COPD which
disarranges lipid parameters.[14,15]

In conclusion,

COPD is considered as a chronic systemic disease
according to much concomitant comorbidity in patients.
These comorbidities will have significantly impact on
patient outcomes and hospitalization. Evidence for this
approach has been provided by strong associations with
increased rates especially with cardiovascular diseases,
metabolic syndrome, anemia, musculoskeletal disease and
pulmonary malignancies. A number of studies have shown
a high connectivity between COPD and cardiovascular
morbidity and mortality and pulmonary embolism.
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Hypercholesterolemia probably is hugely responsible for
those events which we proved in our study.
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