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Abstract 

Background: Chronic obstructive pulmonary disease [COPD] can be associated with major comorbid 

diseases including atherosclerosis of blood vessels.Carotid atherosclerosis as characterised by increased 

intima-media thickness [IMT] is an indicator of atherosclerosis burden and cardiovascular disease risk. 

Aims: To evaluate the changes of carotid intima-media thickness in patients with chronic obstructive 

pulmonary disease.  To determine the relation between severity of COPD and increased intima-media 

thickness. 

Materials and Methods: A case control study was done among 40 patients with COPD and 40 healthy 

subjects(Aged 50-65yrs) using carotid B mode duplex ultrasonography with high frequency probe (7.5 

MHz).Levels more than or equal to 1.2mm was defined as increased IMT.The severity of COPD was 

assessed by spirometry. An additional risk factor which was studied was plaques in carotid artery. 

Results: Twenty six patients with COPD and ten from control group had increased Intima-media 

thickening, which was highly significant[p=0.000]. The relation between severity of COPD and increased 

IMT was clinically significant but statistically notsignificant[p=.069]. 

Thirty patients with chronic obstructive pulmonary disease and twelve from control group had increased 

incidence of soft plaques, which was  also highly significant[p =0.000]. 

Conclusion: Carotid intima media thickness measurement can be effectively used as an early predictor of 

cardiovascular risk assessment in patients with chronic obstructive pulmonary disease. 
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Introduction 

Chronic obstructive pulmonary disease (COPD) is 

usually progressive and linked to an abnormal 

inflammatory reaction of the lungs
(1

, 
2)

. Even 

though principally a lung disease, COPD is 

documented to have significant systemic 

outcomes that may affect morbidity and 

mortality
(3)

. Especially, it is related to a noticeably 

increased risk of cardiovascular disease
(4)

. The 

mechanisms responsible for the association 

between COPD and atherosclerosis are still 

unclear, but the most likely are chronic systemic 

inflammation, hypercoagulable status, platelet 

activation and oxidative stress
(5)

. Preclinical 

carotid atherosclerosis, characterized by increased 

intima-media thickness (IMT), is an indicator of 

atherosclerosis burden and cardiovascular disease 

risk
(6)

. COPD was correlated with increased IMT. 

Additionally, increased IMT was connected to 

increased cardiovascular mortality in patients with 

COPD
(7)

. There is a growing body of literature 

that indicates that chronic obstructive pulmonary 

disease (COPD) is an independent risk factor for 

cardiovascular disease
(8)

.For every 10% decrease 

in lung function (as measured by forced expiratory 

volume in 1 s, FEV1) cardiovascular mortality 

increases by nearly 30%
(9)

. 

Cardiovascular conditions that have been reported 

to occur with a greater frequency in patients with 

COPD than in the general population are 

atherosclerosis, coronary artery disease (CAD), 

congestive heart failure (CHF), peripheral 

vascular disease (PVD), and cardiac arrhythmias 
(10)

 . 

Low grade systemic inflammation plays the 

pivotal role in linking COPD with cardiovascular 

disease
(
 
11)

 .  

Reduced FEV 1 itself is a risk factor for 

cardiovascular mortality in patients of COPD 

irrespective of conventional risk factors. Every 

10% decrease in FEV 1 increases all cause 

mortality by 14%, cardiovascular mortality by 

28%, and nonfatal coronary event by almost 20%, 

after adjustments for relevant confounders such 

age, sex, smoking status, and treatment 

assignment
(12).

  Atherosclerosis is the leading 

cause of coronary heart disease, stroke, and 

PVD 
(13,14)

 . Carotid intima-media thickness 

(CIMT) is a marker of preclinical carotid 

atherosclerosis, and can be used to detect 

atherosclerosis burden as well as risk assessment 

of cardiovascular disease
(15)

  

  

Aims and Objectives 

1. To evaluate the changes of carotid intima-

media thickness in patients with chronic 

obstructive pulmonary disease. 

2. To determine the relation between severity 

of COPD and increased intima-media 

thickness. 

3. To evaluate the presence of  plaques in 

carotid artery in COPD patients 

 

Materials and Methods 

Study design: A case control study. 

Study population & Study sample: 40 patients 

with COPD & 40 healthy subjects as control. 

They were matched for age, sex & smoking.  

Study setting: OPD of Respiratory Medicine, 

ACME, Pariyaram. 

Study period: 1-04-2015 to 30-09-2015 Cases 

and controls were selected who attended the OPD 

consecutively and those who met the selection 

criteria.  

Inclusion Criteria: Those who consented for the 

study. 

Exclusion Criteria: Persons with Hypertension, 

Diabetes mellitus, Dyslipidaemia, Cardiovascular 

diseases and other lung diseases. Smoking was not 

taken as an exclusion criteria in either study or 

control group. 

Cases were those who diagnosed as COPD. The 

healthy bystanders were selected as controls. 

COPD diagnosis made from history and clinical 

examination and confirmed by spirometry.  

To obtain uniformity of distribution, all patients 

and controls were selected from nearly same age 

range (50yrs-65yrs), sex and smoking.  

http://www.sciencedirect.com/science/article/pii/S0954611109003631#bib1
http://www.sciencedirect.com/science/article/pii/S0954611109003631#bib2
http://medind.nic.in/laa/t15/i2/laat15i2p137.htm#ref10
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FEV1 and FEV1/FVC measurements of both 

patient and control group were obtained by 

Spirometry.  

The diagnosis of COPD and its severity were 

determined according to GOLD criteria.  

Caritid intima media thickeness measurement: 

Carotid IMT were bilaterally measured by carotid 

B-mode Duplex ultrasonography with high 

frequency probe (7.5MHz). Bilateral common 

carotid artery (CCA), carotid bulb, bifurcation of 

common carotid artery, proximal internal carotid 

artery(ICA) & external carotid artery (ECA) were 

visualised. IMT measured from CCA at the point 

of maximal thickness. Increased IMT was defined 

as ≥ 1.2mm.Plaques were assessed based on 

echogenicity as well as shadow of the plaques. In 

case of high bifurcation of carotid, proximal ICA 

& ECA cannot be visualised. Flow velocity & 

pattern were also assessed.  

High-resolution Doppler Ultrasound: 

Advantages: Low cost compared to other 

modalities of imaging. Comfort for patient 

studied. No need of IV contrast. No exposure to 

radiation 

Statistical analysis: Data were entered and 

analysed using the Statistical Package for the 

Social Sciences (SPSS) version 12 software. p 

value less than 0.05 was considered significant. 

 

Results 

In COPD cases 26 cases (65%) showed increased 

intima media thickeness. In control group only 

10(25%) showed increased intima media 

thickeness. This is statistically highly significant 

(p=0.000). 

In this study in case of COPD patients 30 patients 

(75%) were having increased incidence of soft 

plaques. Where as in control group only12 (30%) 

were having increased incidence of soft plaques. 

This is also found to be statistically highly 

significant N (p=0.000). 

There was 18 (46%) mild COPD,6(15%) 

moderate COPD, 10 (24%) severe COPD and 6 

(15%)  very severe COPD in our study. In severe 

and very severe cases about 77% had increased 

intima media thickeness whereas in mild & 

moderate cases only 44% had intima media 

thickeness. The relation between severity of 

COPD and increased IMT was clinically 

significant but statistically not significant 

[p=.069].  

 

Presence of Plaque among cases and controls 
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SOFT PLAQUES 

 
 

FLOW VELOCITY AND PATTERN 

 
 

Discussion 

The all atherothrombotic effect of COPD has 

more proven by the increased risk of ischemic 

stroke in patients with COPD
(16).

 Pobeha et al. 

found the relationship between increased CIMT 

and increased cardiovascular disease risk with 

airway obstruction severity in COPD patients
(17 

In the study of Besir et al, CIMT in COPD 

patients was found to be higher than of healthy 

controls’ one. The mean CIMT values had a 

significant negative correlation with FEV1 

measurment
(18)

 

Van Gestel et al. demonstrated that regardless of 

smoking status, and other comorbidities, moderate 

to severe COPD was independently associated 

with increased CIMT. Increased CIMT of COPD 

patients had higher cardiovascular mortality risk, 

compared to COPD patients with normal 

CIMT
(19)

. 

 Kim et al. established that COPD was associated 

with increased CIMT. Furthermore, the CIMT 

was significantly correlated with a decrease in 

lung function. In addition, increased CIMT was 

related with increased cardiovascular risk in 

patients with COPD. CIMT was significantly 

linked to FEV1, FVC, and 

FEV1/FVC
(20).

Cardiovascular illness is the major 

reason of death in patients with mild to moderate 
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COPD
(21

), and a decreased FEV1 has been 

documented to be an indicator for cardiovascular 

mortality
(22).

 The other studies proposed that 

reduced FEV1 is associated with increased 

ischemic heart disease risk, stroke and sudden 

death
(23, 24)

. In another study, reduced FEV1 was 

correlated with endothelial dysfunction and 

atherosclerosis
(25). 

Our study showed statistically significant 

asassoiation of CIMT in COPD compared with 

healthy controls. We also studied the presence of 

plaques in both controls and cases. In COPD 

patients 30 patients (75%) were having increased 

incidence of soft plaques. Where as in control 

group only12 (30%) were having increased 

incidence of soft plaques. This is also found to be 

statistically highly significant (p=0.000). Our 

study also showed clinically significant 

association between severity of COPD and CIMT. 

In a study conducted by Omer karakas et al CIMT 

in COPD patients was found to be higher than 

healthy controls’ one. Additionally, the increased 

CIMT was significantly correlated with a decrease 

in lung function
26

 

It is now well recognized that cardiovascular 

disorders are the leading cause of morbidity and 

mortality in patients with moderate COPD. 

However, there is a paucity of validated 

biomarkers that can be used in clinical practice to 

accurately risk stratify such patients for early and 

aggressive interventions. Irrespective of smoking 

status and other co-morbidities, moderate to 

severe COPD was independently associated with 

increased IMT of the common carotid artery and 

COPD patients with increased IMT, independent 

of their lung function, had increased risk of total 

and cardiovascular mortality compared to COPD 

patients with normal IMT.
27

The mechanism for 

the association of COPD with increased carotid 

wall IMT is not well known. It is generally 

recognized that systemic inflammation exists in 

COPD and is associated with increased 

cardiovascular morbidity and mortality.
28

  

However, a previous study indicated that systemic 

inflammatory biomarkers such as C-reactive 

protein were not associated with the progression 

of carotid wall IMT,
29

 suggesting that other 

potential mechanisms are involved. Another 

possibility could be shared risk factors between 

COPD and carotid disease such as smoking. In our 

analysis, however, we adjusted for smoking status 

and still found a significant relationship between 

COPD and increased carotid wall IMT arguing 

against this theory. In addition, a recent study 

showed that mean carotid IMT in male smokers 

with airflow obstruction was greater than that of 

control smokers and never smokers, suggesting 

that airflow limitation rather than smoking per se 

is associated with atherosclerosis.
30

IMT 

measurements are non-invasive, reproducible, 

accessible (in most vascular laboratories) and can 

be performed quickly and relatively 

inexpensively, these data suggest that carotid IMT 

is a very promising biomarker to risk-stratify 

patients with COPD for mortality and in particular 

for cardiovascular mortality, which affects 30–

50% of COPD patients.
31,32

 

 

Conclusion 

We suggest Carotid IMT measurements can be 

used in the determination of early atherosclerosis 

and cardiovascular risks in the patients with 

COPD. The frequency of carotid plaques is high 

in COPD patients which can identify high risk of 

having manifest and subclinical atherosclerosis. 

Severity of COPD is directly proportional to IMT 

and atherosclerosis. 

Limitation: Small size of population studied. No 

biomarkers of inflammation assessed. Single 

centered study 

Strength of Study: Comorbidities were 

diagnosed and excluded. Non invasive, 

reproducible, accessible & relatively inexpensive 

Funding: No funding sources  
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