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Introduction: Chronic obstructive pulmonary disease (COPD) patients present a high prevalence 

of cardiovascular disease. This excess of comorbidity could be related to a common pathogenic 

mechanism, but it could also be explained by the existence of common risk factors. The objective 

of this study was to determine whether COPD patients present greater cardiovascular comorbidity 

than control subjects and whether COPD can be considered a risk factor per se.

Methods: 1200 COPD patients and 300 control subjects were recruited for this multicenter, 

cross-sectional, case–control study.

Results: Compared with the control group, the COPD group showed a significantly higher 

prevalence of ischemic heart disease (12.5% versus 4.7%; P , 0.0001), cerebrovascular disease 

(10% versus 2%; P , 0.0001), and peripheral vascular disease (16.4% versus 4.1%; P , 0.001). 

In the univariate risk analysis, COPD, hypertension, diabetes, obesity, and dyslipidemia were 

risk factors for ischemic heart disease. In the multivariate analysis adjusted for the remaining 

factors, COPD was still an independent risk factor (odds ratio: 2.23; 95% confidence interval: 

1.18–4.24; P = 0.014).

Conclusion: COPD patients show a high prevalence of cardiovascular disease, higher than 

expected given their age and the coexistence of classic cardiovascular risk factors.
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Introduction
It is a well-known fact and has been seen in population studies that reduced forced 

expiratory volume in 1 second levels are associated with an increased risk of all-cause 

death.1–3 In addition, epidemiological studies of cases and controls based on patient 

registries have demonstrated that chronic obstructive pulmonary disease (COPD) 

patients present an excess of other chronic comorbidities, mainly cardiovascular.4–7 

Finally, it is known that while in patients with severe and very severe disease the cause 

of death is determined by the respiratory disease, in patients with mild and moderate 

disease death due to cancer and cardiovascular disease is more frequent.8–10

In recent years, a hypothesis has been generated that a systemic inflammatory 

process, present in COPD patients, could be the link between this disease and dif-

ferent comorbidities.11,12 Inflammatory cytokines, including tumor necrosis factor-α, 

interleukin-6, C-reactive protein (CRP), and fibrinogen, are increased within the 

circulation of patients with COPD, particularly during exacerbations, probably rep-

resenting an overspill of inflammatory mediators from the peripheral lung. These 

cytokines are common to many inflammatory diseases, and could explain their 

association with COPD.13,14 Other factors, however, can also explain this association. 
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Tobacco is a common risk factor implicated in the genesis 

of COPD as well as cardiovascular disease. In addition, 

the reduced physical activity of these patients can have a 

bearing on increased cardiovascular disease.15 Lastly, the 

increase in vascular disease can be due to the higher preva-

lence of classic risk factors. Thus, in the recently published 

Cardiovascular Risk Factors in COPD study (abbreviated 

to ARCE in Spanish), it was observed that COPD patients 

presented high prevalence of hypertension, diabetes, and 

dyslipidemia, which were related with an increased risk for 

ischemic heart disease.16

However, not all the studies available confirm the associa-

tion between cardiovascular disease and COPD. In a recent 

case–control study, COPD risk was not greater in patients with 

cardiovascular disease than in those that did not present it.17 

The different results found depended on the different designs 

and populations and the diversity of possible mechanisms 

of association, together with the fact that the majority of the 

data available are from case–control studies based on quality 

registries that analyze the data retrospectively. Therefore, 

there is a need to continue research in this field.

The objective of this study was to determine whether, 

compared with a control group, COPD patients present 

increased risk for cardiovascular disease and if this fact can 

be justified by the presence of classic risk factors or whether, 

contrarily, obstruction of the airflow could be an independent 

risk factor.

Method
Study population and design
This cross-sectional, multicenter, case–control study, based on 

clinical practice situations, was done in primary and special-

ized care consultations. A total of 60 doctors, 20 pneumolo-

gists, and 20 general practitioners participated in the study.

The inclusion criteria for the group of cases were: 

age . 40 years, smoking history of more than 10 pack-years, 

prior diagnosis of COPD defined by the presence of a post-

bronchodilator forced expiratory volume in 1 second/forced 

vital capacity ratio , 0.7, clinical stability for at least 8 weeks 

prior to inclusion, and giving written informed consent to 

participate in the study. Patients with chronic respiratory 

diseases other than COPD, including patients with sleep 

apnea–hypopnea syndrome, were excluded.

The inclusion criteria for the control group were: 

age . 40 years, smoking history of more than 10 pack-years, 

stable clinical condition, and giving written informed consent 

to participate in the study. In this group, in addition to the 

exclusion criteria applied to the cases, subjects previously 

diagnosed with COPD or with obstructive spirometry at the 

time of the evaluation were excluded.

COPD patients were recruited when they attended the 

clinic for a routine checkup, while controls were mainly 

recruited in tobacco consults. In order to avoid selection 

bias in both the cases as well as in the controls, they were 

selected consecutively by the physicians participating in the 

study during the established 1-month inclusion period until 

reaching the predetermined number of subjects for each 

doctor, which was 20 cases and five controls. The patients 

were recruited consecutively as long as they met all the 

inclusion criteria and none of the exclusion criteria.

By protocol, all the patients had had a previous follow-up 

of more than 1 year; therefore, all the data related with the 

study, except the dyspnea questionnaire, were found in the 

medical files of the participating centers. Nevertheless, 

these data were confirmed at the moment when the patient 

was recruited and a clinical questionnaire was fulfilled. 

Confirmation of the COPD diagnosis was required with the 

use of lung function testing, which allowed for the patients to 

be classified into stages. No explicit criteria were established 

for the diagnosis of risk factors and/or comorbidity other than 

those used by each of the participating physicians.

Procedure
At the moment when all the subjects were included in the 

study, a detailed medical history was compiled for both the 

control group as well as the case group with a specifically 

designed questionnaire. The data collected included: age, sex, 

tobacco habit, weight, height, associated risk factors (obesity, 

arterial hypertension, diabetes, dyslipidemia), presence of 

chronic associated comorbidity (anemia, malnutrition, osteo-

porosis, cancer, and cardiovascular, cerebrovascular, and 

peripheral disease), dyspnea evaluated according to the modi-

fied Medical Research Council scale, and pharmacological 

treatments related with COPD and the cardiovascular sphere 

that the patients were taking when they were seen at the 

office visit. The existence of comorbidities was established 

in agreement with the previous clinical history and records, 

but no additional explorations were carried out. Likewise, 

the number of exacerbations and consumption of health care 

resources as evaluated by unscheduled visits to the doctor, 

visits to the emergency department, and hospitalizations over 

the course of the previous year were noted. In addition, all 

the subjects filled out quality-of-life and physical activity 

questionnaires. Lastly, all the subjects underwent spirometry 

with a bronchodilator test in order to ensure that they met 

the established diagnostic criteria.
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Ethical aspects
The study was approved by the Clinical Research Ethics 

Committee of Hospital General Universitario Gregorio 

Maranon (Madrid, Spain). All of the patients were informed 

of the characteristics and objectives of the study and gave 

their written consent for participation.

Statistical analysis
The calculation of the sample size was done using a case/

control ratio of 4:1. Taking the prevalence of ischemic heart 

disease in the general population to be 7%,18 and in order to 

detect a difference between groups of 6% in absolute terms, 

300 subjects without COPD and 1200 patients with COPD 

were needed, accounting for an α risk of 5% and a β risk of 

10% in a bilateral comparison.

The results of the continuous variables are presented 

by mean and standard deviation. The numerical variables 

with nonnormal distribution are expressed by their median 

and interquartile range (percentile 25; percentile 75). In the 

categorical variables, the results are expressed by frequency 

and percentage. The Kolmogorov–Smirnov test was used to 

study the normality of the numerical variables.

In order to analyze the differences between the groups in 

the quantitative variables, Student’s t-test was used in those 

with normal distribution and the Mann–Whitney U test if 

the distribution was not normal. For the comparison of the 

means of three or more groups, the analysis of variance 

test was used with the Bonferroni correction. The associa-

tion between qualitative variables was studied by means of 

Pearson’s Chi-squared test or Fisher’s exact test, with the 

Bonferroni correction when needed.

The estimation of ischemic heart disease risk, acute 

cerebrovascular accident, and peripheral vascular disease in 

COPD patients was done with univariate and multivariate 

logistic regression analyses adjusted for possible confounding 

variables (eg, age, sex, smoking). The statistical analysis was 

done with SPSS® version 18.0 software (IBM Corporation, 

Armonk, NY). Results with P , 0.05 were considered 

statistically significant.

Results
Of the 1500 subjects (1200 cases and 300 controls) recruited, 

1248 (970 cases and 278 controls) were valid for study in 

the end. Figure 1 summarizes the patient flow.

The demographic and functional characteristics of the 

patients are shown in Table 1. Apart from the differences 

in the lung function tests, age and intensity of tobacco habit 

were significantly greater in the COPD subjects than in 

the controls. In contrast, there were no differences between 

groups in the distribution by sex. Most patients were in 

moderate or severe stage.

Prevalence of comorbidity in COPD
Table 2 shows the prevalence of comorbidity found in both 

groups. Except for lung cancer, the prevalence of all the 

conditions contemplated was significantly greater in the 

subjects of the COPD group than in the controls.

When the patients were stratified by disease severity 

groups following the Global Initiative on Obstructive Lung 

Disease criteria, it was found that the prevalence of arterial 

Recruited patients

1500

Cases

1200

No consent: 50
No criteria: 180

No consent: 19
No criteria: 3

Controls

300

Cases included

970

Controls included

278

Figure 1 Patient flowchart of the study.

Table 1 Clinical characteristics of the population

Characteristics Cases Controls P

Sex 
 Males 
 Females

 
681 (70.4%) 
286 (29.6%)

 
205 (73.7%) 
73 (26.3%)

 
0.282

Age (years) 64.1 (8.8) 59 (8.5) ,0.001
BMI 28 (6) 28.7 (4.3) 0.041
Pack-years 65.8 (34.8) 34.5 (17.9) ,0.001
FEV1 (%) 47 (13.9) 97.1 (16.1) ,0.001
FVC (%) 66.1 (16.5) 97.5 (16.6) ,0.001
FEV1/FVC (%) 57.9 (8.5) 78.9 (5.8) ,0.001
GOLD stage 
 I 
 II 
 III 
 IV

 
13 (1.3%) 
370 (38%) 
325 (33.5%) 
260 (27%)

Notes: Sex and Global Initiative for Obstructive Lung Disease stage expressed in 
absolute numbers and percentage of the sample; the remaining values are expressed 
by mean and standard deviation; t-test was used for qualitative variables; Pearson’s 
Chi-squared test was used for qualitative variables.
Abbreviations: BMI, body mass index; FEV1, forced expiratory volume in 1 second; 
FVC, forced vital capacity; GOLD, Global Initiative for Obstructive Lung Disease.
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The prevalence of ischemic heart disease was higher 

in the presence of hypertension (P = 0.028), obesity 

(P = 0.032), and dyslipidemia (P = 0.000), as well as in 

the age groups . 50 years (P = 0.036) (Table 5; Figure 2). 

Meanwhile, no differences were observed depending on the 

presence or absence of diabetes and the intensity of tobacco 

exposure. The prevalence of peripheral vascular disease was 

also greater in the presence of hypertension. The Chi-squared 

analysis also showed differences between age groups, but 

in this case the Bonferroni correction demonstrated that the 

significance was established in the 50–59-year-old group for 

greater prevalence, and in the .70-year-old group for less 

prevalence (Table 5).

COPD, classic cardiovascular risk factors, 
and risk for vascular disease
The univariate risk analysis showed that the COPD sub-

jects presented a greater risk for having hypertension (odds 

ratio [OR]: 1.91; 95% confidence interval [CI]: 1.45–2.52), 

diabetes (OR: 6.07; 95% CI: 4–9.22), and dyslipidemia 

(OR: 2.02; 95% CI: 1.52–2.68). A univariate logistic 

regression analysis demonstrated that COPD, age, obesity, 

hypertension, diabetes, and dyslipidemia were ischemic heart 

disease risk factors. In the multivariate analysis adjusted for 

age, smoking, and classic cardiovascular risk factors, COPD 

was still a risk factor for ischemic heart disease, and the male 

sex factor appeared as a protector (Table 6).

COPD was also an independent risk factor for peripheral 

vascular disease (OR: 4.62; 95% CI: 2.37–9.03; P , 0.001) 

and cerebral vascular disease (OR: 3.22; 95% CI: 1.47–7.04; 

P = 0.003).

Discussion
Several population studies have related reduced forced 

expiratory volume in 1 second levels with an increase in 

Table 2 Prevalence of comorbidities

Comorbidities Cases Controls P

AHT 499 (51.8%) 100 (36%) ,0.001
Dyslipidemia 462 (48.3%) 88 (31.7%) ,0.001
Diabetes 377 (39.5%) 27 (9.7%) ,0.001
Obesity 337 (35.2%) 94 (33.8%) 0.666
Anemia 132 (13.6%) 4 (1.4%) ,0.001
Lung cancer 1 (0.1%) 1 (0.4%) 0.346
Malnutrition 33 (3.4%) 0 (0%) 0.002
Osteoporosis 159 (16.6%) 10 (3.6%) ,0.001
Ischemic heart disease 121 (12.5%) 13 (4.7%) 0.000
Arrhythmia 153 (16.1%) 13 (4.7%) ,0.001
Heart failure 238 (24.7%) 4 (1.4%) ,0.001
ACVA 96 (10%) 8 (2.9%) 0.000
Peripheral vascular disease 157 (16.4%) 11 (4.1%) ,0.001

Notes: Data expressed in absolute numbers and percentages; Pearson Chi-squared 
test was used.
Abbreviations: ACVA, acute cerebrovascular accident;  AHT, arterial hypertension.

Table 3 Prevalence of comorbidity in patients with chronic obstructive pulmonary disease stratified by degrees of severity

Comorbidities I: FEV1 $ 80% II: FEV1 = 50–80 III: FEV1 = 30–50 IV: FEV1 , 30

AHT 9 (69.2%) 213 (58%) 164 (50.5%) 113 (43.6%)†

Dyslipidemia 2 (15.4%) 177 (48.8%) 150 (46.9%) 133 (51.2%)
Diabetes 6 (46.2%) 138 (38.2%) 122 (38%) 111 (42.9%)
Obesity 2 (15.4%) 135 (36.9%) 110 (34.2%) 90 (35.2%)
Ischemic heart disease 1 (7.7%) 51 (13.8%) 27 (8.3%) 42 (16%)‡

Arrhythmia 0 (0%) 58 (16.1%) 61 (19.1%) 34 (13.2%)
Heart failure 1 (7.7%) 81 (22%) 82 (25.5%) 74 (28.6%)
Stroke 1 (7.7%) 39 (10.5%) 33 (10.2%) 23 (8.9%)
Peripheral vascular disease 1 (7.7%) 65 (17.8%) 54 (16.9%) 37 (14.3%)

Notes: Results expressed in absolute numbers and percentage; Pearson’s Chi-squared test with Bonferroni correction was used; †sex- and age-adjusted difference statistically 
significant (P = 0.002) with group II; ‡sex- and age-adjusted difference statistically significant (P , 0.028) with group III.
Abbreviation: AHT, arterial hypertension.

hypertension diminished progressively as the degree of dis-

ease severity increased (P = 0.002). No significant differences 

were found between groups for dyslipidemia, diabetes, or 

obesity (defined as a body mass index $ 30). The prevalence 

of ischemic heart disease in stage IV was significantly greater 

than in stage III (P = 0.028), but there were no differences 

with other groups. Nor were there significant differences 

found between groups for cerebrovascular or peripheral 

vascular disease (Table 3).

Age, cardiovascular risk factors,  
and vascular disease
By stratifying the COPD patients by age groups, it was found 

that the prevalence of arterial hypertension, diabetes, and dys-

lipidemia significantly increased with age (Figure 2). Contrarily, 

when they were stratified by intensity of tobacco exposure, the 

differences in prevalence of cardiovascular risk factors between 

groups did not reach statistical significance (Table 4).
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cardiovascular disease and all-cause mortality.1,2,19 Centered 

on COPD subjects, cohort studies supported by data obtained 

from surveys and registries have shown a greater prevalence of 

ischemic heart disease and death related with cardiovascular 

disease. Equivalent results have been observed in retrospec-

tive, nested case–control studies.20 Although less numerous 

than prevalence studies, there are also longitudinal analyses 

that show an increase in the incidence of cardiovascular and 

cerebrovascular events,20–22 although these studies were not 

designed for this objective. In addition to the impact in the 

cardiovascular area, it has been seen that COPD patients pres-

ent a greater prevalence of other chronic diseases, in particular 

lung cancer, anemia, osteoporosis, and malnutrition.6,23,24 

Although there is great heterogeneity amongst the studies 

regarding the methodology and the COPD diagnostic criteria 

used, there is currently a generalized opinion that considers 

COPD a cardiovascular risk factor.
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Figure 2 Prevalence of arterial hypertension, diabetes, dyslipidemia, and ischemic 
heart disease stratified by age groups.
Abbreviations: AHT, arterial hypertension; DM, diabetes mellitus; DL, dyslipidemia; 
ICD, ischemic cardiac disease.

Table 5 Prevalence of ischemic heart disease, stroke, and 
peripheral vascular disease in patients with chronic obstructive 
pulmonary disease according to risk factors

Risk factors IHD Stroke PVD

AHT    
 Yes 74 (14.8%)* 56 (11.3%) 66 (13.5%)*
 No 47 (10.1%) 39 (8.5%) 90 (19.6%)
Diabetes    
 Yes 53 (14.1%) 41 (11.1%) 65 (17.4%)
 No 66 (11.5%) 54 (9.4%) 89 (15.7%)
Obesity    
 Yes 52 (15.4%)* 29 (8.6%) 58 (17.3%)
 No 66 (10.7%) 65 (10.6%) 96 (15.8%)
Dyslipidemia    
 Yes 82 (17.7%)# 52 (11.3%) 74 (16.3%)
 No 38 (7.7%) 44 (9%) 82 (16.8%)
Age (years)    
 40–49 0 (0%) 1 (6.7%) 1 (6.7%)
 50–59 40 (12%) 36 (11%) 68 (20.7%)‡

 60–69 33 (9.9%) 38 (11.4%) 56 (17.2%)
 $70 48 (16.6%)† 21 (7.3%) 32 (11.1%)
Smoking    
 10–19 10 (10.3%) 11 (11.6%) 17 (17.9%)
 20–39 29 (14.5%) 17 (8.6%) 33 (16.9%)
 40–60 23 (14.3%) 15 (9.4%) 24 15.1%)
 .60 59 (11.5%) 53 (10.4%) 83 (16.4%)

Notes: Results expressed in absolute values and percentage; Pearson’s Chi-squared  
test with Bonferroni correction was used; *P , 0.05; #P , 0.001; †P , 0.05 
for differences after Bonferroni adjustment between $70-year-old group and 
60–69-year-old group; ‡P , 0.05 for differences after Bonferroni adjustment 
between 50–59-year-old group and $70-year-old group.
Abbreviations: AHT, arterial hypertension; IHD, ischemic heart disease; PVD, peripheral 
vascular disease.

Table 4 Prevalence of comorbidity associated with cardiovascular 
risk stratified by age and intensity of smoking in chronic obstructive 
pulmonary disease patients

Risk factors AHT† Diabetes‡ Obesity Dyslipidemia

Age (years)     
 40–49 
 50–59 
 60–69 
 $70

1 (7.1%) 
156 (47.4%) 
178 (53.8%) 
164 (56.6%)

0 (0%) 
131 (40.2%) 
134 (41%) 
112 (39%)

1 (7.1%) 
117 (35.3%) 
117 (35.3%) 
102 (35.8%)

3 (21.4%) 
159 (48.6%) 
157 (47.9%) 
143 (49.8%)

Smoking     
 10–19 62 (41.3%) 44 (29.5%) 49 (32.9%) 59 (39.6%)
 20–39 154 (47.7%) 100 (31.3%) 114 (35.2%) 138 (43%)
 40–60 111 (47.4%) 70 (30%) 87 (37.3%) 98 (42.1%)
 .60 272 (50.8%) 190 (35.8%) 181 (34.2%) 255 (48%)

Notes: Results expressed in absolute values and percentage; Pearson’s Chi-
squared test was used; †statistically significant difference between groups (P = 0.001; 
40–49-year-old group was less than the rest); ‡statistically significant difference 
between groups (P , 0.023; 40–49-year-old group was less than the rest).
Abbreviation: AHT, arterial hypertension.

The current results confirm the previous data, demonstrat-

ing that patients with COPD present a prevalence of chronic 

diseases higher than that found in non-COPD populations, 

with the sole exception of lung cancer, which was reported 

as an antecedent in only two cases (and probably due to the 

characteristics of the study). As found in previous studies, 

the subjects with COPD had a high prevalence of arterial 

hypertension, diabetes, and dyslipidemia, very similar to 

those reported in a previous study of cases carried out in the 

same geographical setting, conferring high consistency to 

the results.16 However, the multivariate analysis, confirmed 

the hypothesis that COPD was an independent risk factor 

for ischemic cardiac disease. Numerous hypotheses have 

been contemplated that could explain the possible associa-

tion between COPD and other chronic diseases. Firstly, the 

age factor must be kept in mind. The prevalence of COPD 

increases ostensibly over the age of 65 years, an age at 

which some studies done in the general population have 

shown that they present more than one chronic comorbidity, 

COPD among them.25 In the current study, the prevalence of 

cardiovascular as well as ischemic heart disease risk factors 
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increased in the older age groups but, once adjusted for 

this confounding factor, COPD continued as a risk factor 

for ischemic heart disease per se. The second factor to be 

considered is tobacco habit, a fundamental risk factor for the 

development of COPD that also plays a primordial role in 

the genesis of ischemic heart disease. In order to minimize 

diagnostic errors, one of the inclusion criteria for all the 

participants of the study was the condition of being either 

a smoker or ex-smoker. This did not allow the factor of 

smoking intensity to be properly evaluated as a risk factor; 

however, there is an observed tendency towards increased 

hypertension, diabetes, and ischemic heart disease in the 

subjects with tobacco histories of more than 20 pack-years. 

The greater prevalence of classic cardiovascular risk factors 

(hypertension, diabetes, and dyslipidemia) that is found in 

COPD patients is a third factor that could explain the increase 

in vascular disease. However, after adjusting for these factors 

in the current study, COPD was still a risk factor for ischemic 

heart disease and cerebrovascular disease, as occurs in the 

majority of studies published in COPD.

If the existence of common risk factors does not totally 

explain the association between COPD and cardiovascular 

disease, there might be a common pathogenic process. 

Over the last few years, it has been proposed that COPD 

can produce systemic inflammation and that this inflam-

mation could be the link between COPD and an increase 

in cardiovascular disease in these patients. This theory has 

been very attractive, especially if it is taken into account 

the fact that both COPD as well as arteriosclerosis are con-

sidered inflammatory diseases and that in both it is possible 

to observe higher levels of some inflammatory mediators, 

such as CRP, which could explain a common pathogenesis. 

Experimental studies have demonstrated the role of CRP 

in the development of atheromas, and this finding explains 

the epidemiological data showing a relationship between 

systemic inflammation and atherosclerosis, ischemic car-

diopathy, cerebrovascular disease, and death due to coro-

nary disease.26 On the other hand, also in COPD patients and 

even in moderate disease, high serum levels of inflammatory 

markers have been shown to exist, in particular CRP, so that 

this could constitute the link with cardiovascular disease.12,14 

In a study done by Sin and Man, with data obtained from 

the subjects included in the National Health and Nutrition 

Examination Survey III study, it was observed that COPD 

patients presented an increase in ischemic heart disease 

that was related with CRP levels.27 Finally, although less 

numerous, some studies have observed that COPD patients 

present endothelial dysfunction.

Nevertheless, despite being a widely extended concept, 

it is still not known to what extent there is systemic 

inflammation in COPD. Even though in COPD patient 

populations it is possible to observe higher levels of certain 

inflammatory components (eg, interleukin-8, tumor necrosis 

factor-α, fibrinogen, CRP), this increase is only observed in 

specific groups of patients. Moreover, it is not known if this 

increase is related with the obstruction itself or rather with 

collateral factors. Recently, the presence of a more specific 

circulating biomarker – surfactant protein D – has been 

reported in COPD patients, providing more evidence for the 

inflammatory overspill hypothesis.28

Table 6 Risk factors for ischemic heart disease: results of the logistic univariate and multivariate regression analysis

Risk factors Univariate Multivariate

OR 95% CI P OR 95% CI P

COPD 2.91 1.61–5.24 ,0.001 2.23 1.18; 4.24 0.014
Age (years)  
 40–49 1.00 – – 1.00 – –
 50–59 4.56 0.61–33.88 0.138 2.04 0.26–15.79 0.494
 60–69 4.64 0.62–34.6 0.135 1.94 0.25–15.12 0.528
 $70 9.00 1.21–66.67 0.032 3.94 0.5–30.79 0.191
Sex (male) 0.81 0.55–1.19 0.283 0.60 0.39–0.93 0.023
Smoking (pack-years)
 10–19 1.00 – – 1.00 – –
 20–39 1.54 0.76–3.11 0.234 1.50 0.72–3.13 0.275
 40–59 1.66 0.8–3.46 0.175 1.64 0.77–3.5 0.203
 $60 1.63 0.84–3.18 0.152 1.15 0.57–2.32 0.700
AHT 1.74 1.21–2.51 0.003 1.37 0.93–2.02 0.110
Diabetes 1.53 1.06–2.22 0.023 1.01 0.68–1.51 0.951
Dyslipidemia 2.81 1.92–4.11 ,0.001 2.43 1.63–3.61 ,0.001
Obesity 1.61 1.12–2.32 0.011 1.42 0.97–2.09 0.069

Abbreviations: AHT, arterial hypertension; CI, confidence interval; COPD, chronic obstructive pulmonary disease; OR, odds ratio.
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Obesity, along with lower physical activity, can have an 

unfavorable impact on CRP values. In a study by Aronson et al, 

the higher CRP in COPD patients was associated with those 

who presented associated obesity.12 More recently, a Dutch 

group confirmed that COPD patients who are overweight 

have higher levels of CRP than patients with normal weight. 

The authors suggest that obesity has a very relevant role in 

systemic inflammation, which is observed in some COPD 

patients.29 Analyzing body fat in greater detail using dual-

energy X-ray absorptiometry tomography, the same group 

has demonstrated that abdominal fat contributes significantly 

to the systemic inflammation that can be observed in stable 

patients with moderate and severe COPD.30 More recently, 

Furutate et al reported that COPD patients have an excess of 

visceral fat, even in the absence of obesity.31

One interesting aspect to be discussed is the relationship 

between cardiovascular disease and the degree of severity 

of COPD. While some studies show that the risk for cardio-

vascular disease increases with the severity of COPD,32 in 

others the results are less evident when adjusted for other 

possible factors such as age and classic risk factors. In a 

previous study of cases, this relationship could not be seen,16 

nor has it been confirmed in the recently published ECLIPSE 

(Evaluation of COPD Longitudinally to Identify Predictive 

Surrogate Endpoints) study.33 In the current study, although 

the prevalence of ischemic cardiopathy was greater in the 

stages with greater severity, the differences were established 

in subgroups II and IV but not in subgroup III, which detracts 

consistency from the findings and leads one to speculate 

whether there are confounding factors that have not been 

considered in the analysis. Looking at the behavior of periph-

eral vascular disease, it could be concluded that, as in the 

ECLIPSE (Evaluation of COPD Longitudinally to Identify 

Predictive Surrogate Endpoints) study, if the patients with 

mild disease are excluded, the severity of the disease is not 

associated with a greater increase in vascular disease.

One result that deserves to be commented on is the lower 

prevalence of arterial hypertension in the subjects with the 

severest COPD. This finding can be justified in the light of the 

study recently published by Garcia-Aymerich et al, which iden-

tified three COPD phenotypes, the third of which corresponded 

with subjects with less severity but with greater comorbidities 

with vascular risk.34 These would be along the same lines as 

the results of the communications by Schneider et al, which 

showed that although the COPD subjects showed a high 

prevalence of ischemic heart disease, the risk for suffering 

new cardiovascular events was less in the patients with greater 

severity than in those that presented less severe disease.20

The current study presents limitations that should be 

kept in mind when interpreting the results. First of all, the 

subjects of the control group are younger and have a lesser 

degree of tobacco smoke exposure than the COPD subjects. 

Although the adjustments made resolve this problem, it still 

remains a limitation, especially relevant regarding the dif-

ference in intensity of tobacco consumption. Although the 

obesity factor was taken into account, only body mass index 

was evaluated, and there is no data for abdominal fat mass 

or visceral fat, which – if there were differences – also could 

have explained a greater cardiovascular risk in the light of 

recent studies.

Probably the greatest limitations are derived from the 

study design. Although the main cardiovascular risk fac-

tors were adjusted for, its cross-sectional character meant 

that the characteristics and duration of previous treatments 

related with the cardiovascular area that have an impact on 

the appearance of comorbidity could not be evaluated. Nor 

can the impact of the degree of physical activity, a relevant 

factor for cardiovascular risk,35 be adequately taken into 

account, which in a recent study constituted the main risk 

factor for all-cause death in COPD subjects.36

Conclusion
In conclusion, this study confirms that COPD patients present 

an increase in cardiovascular comorbidity over what could be 

expected based solely on age and the coexistence of classic 

risk factors. Therefore COPD must be considered as an inde-

pendent risk factor, although additional studies are necessary 

to elucidate the intimate mechanisms of the association.
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