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Background: Patients with chronic obstructive pulmonary disease complicated with cor
onary heart disease are a major public health problem, but it has not been widely accepted by 
the public or health professionals, the purpose of this study is to conduct a meta-analysis of 
the literature reports on the risk of coronary heart disease in patients with chronic obstructive 
pulmonary disease.
Methods: Data sources are PubMed and Web of Science searched up to August 2021. 
Design is meta-analysis.
Results: Literature searches yielded 8877 records, meta-analysis showed that the risk of 
coronary heart disease in chronic obstructive pulmonary disease patients was 1.24 times 
higher than that in non-chronic obstructive pulmonary disease patients (HR=1.24,95% CL 
1.16–1.32).
Conclusion: The findings suggest that patients with chronic obstructive pulmonary disease 
are at a higher risk of developing coronary heart disease than non-chronic obstructive 
pulmonary disease patients.
Keywords: meta-analytic methods, coronary heart disease risk, chronic obstructive 
pulmonary disease, COPD

Introduction
COPD is characterized by chronic pulmonary inflammation, which leads to progressive 
and irreversible airflow obstruction, and periodic acute exacerbations deteriorate and 
aggravate.1 The global prevalence rate of COPD was 251 million in 2016 and 
3.17 million people died in 2015.2 CHD and COPD are among of the three main 
causes of death in the world.3,4 COPD increases the risk of CHD due to chronic 
systemic/local inflammation.1,3–6 And traditional cardiovascular risk factors such as 
smoking, hypertension, hyperlipidemia are highly prevalent in patients with COPD, 
they could contribute to COPD progression.7 Epidemiological studies have also shown 
that the incidence of cardiovascular death in patients with COPD is high.5 Patients with 
COPD complicated with CHD are a major public health problem.

The 2016 European guidelines for Cardiovascular Disease Prevention published 
by European Society of Cardiology show that the main risk factors for CHD are 
age, sex, Family history/genetics, smoking, living habits, blood pressure, blood 
lipid level and so on, excluding COPD.8 Although it has been previously reported 
that COPD is closely related to the increase in CHD, it has not been widely 
accepted by the public or health professionals.
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Therefore, the purpose of this study is to conduct 
a meta-analysis of the literature reports on the risk of 
CHD in patients with COPD. At present, there is no 
literature report on meta-analysis using cohort study. 
Compared with the meta-analysis of previous case- 
control studies, the latter did not consider the time experi
enced and may draw inappropriate conclusions, and the 
former has a stronger causality and can better prove that 
COPD is a risk factor for CHD.

Methods
Literature Search
A systematic literature search was all literature at PubMed 
and Web of Science before August 2021, a meta-analysis 
was performed using a predefined search strategy to inves
tigate the association between COPD and CHD prevalence 
in a cohort study, the specific search term is (((COPD) 
AND (coronary disease OR coronary heart disease OR 
chronic coronary artery disease OR acute coronary syn
drome OR arteriosclerotic cardiovascular disease)) AND 
Hazard Ratio). Titles and abstracts, where available, were 
screened for possible inclusion and then full-text versions 
of potential inclusion studies were obtained for further 
screening, done independently by the author. The charac
teristics and results of the study were tabulated and 
compared.

Inclusion and Exclusion Criteria
I included five cohort studies that reported Hazard Ratio 
and corresponding 95% confidence intervals based on 
multifactorial adjustments in the Cox model. The subjects 
were the general population, the exposure group was diag
nosed with COPD, the non-exposure group was not diag
nosed with COPD, and the result was CHD.

Risk of Bias Assessment
I use PRISMA to evaluate.

Data Analysis
In this study, fixed effect model meta-analysis was used to 
merge the results, and O - E and Variance was used to deal 
with HR values, all of which were carried out on Review 
Manager 5.4.1. I used the P value of Q and I2 to test the 
heterogeneity, such as I2 more than 70% or P < 0.05, then 
considered that the statistical heterogeneity was too large, 
and the sensitivity analysis was used for further treatment. 
Evaluation of publication bias by funnel diagram.

Results
Literature searches yielded 8877 records. After title and 
abstract screening, 24 records were selected for full-text 
assessment, which resulted in the inclusion of 5 studies. 
The inclusion and exclusion process is summarized in 
Figure 1. The total number of patients is 26,603. The 
meta-analyses were based on 5 separately conducted 
cohort studies,9–13 the characteristics and results of 
included study are shown in Table 1.

One of the five studies were excluded and will be 
discussed later. Of the four studies included, three found 
that COPD patients had a higher risk of developing CHD 
than non-COPD patients, and all of the three studies 
resulted in HR adjusted for age, sex, co-illness or con
founding factors, while one adjusted only for age and sex. 
The meta-analysis of the four studies included showed that 
the risk of CHD in COPD patients was 1.24 times higher 
than that in non-COPD patients (HR=1.24,95% CL 1.16– 
1.32) (Figure 2).

Discussion
Because only in the study of Ingebrigtsen, the situation of 
COPD was graded, while other literatures only pointed out 
that they had COPD, and because of the insufficient num
ber of literatures, it was impossible to carry out subgroup 
analysis. Therefore, the study of Ingebrigtsen was divided 
into Ingebrigtsen stage1+2 2020 and Ingebrigtsen stage3 
+4 2020 according to the original text.

In evaluating the published bias of six studies with 
funnel maps, Ingebrigtsen stage3+4 2020 was located out
side the dotted line of funnel maps, possibly because the 
subjects included in the study had a higher burden of 
disease and were more likely to develop CHD than other 
studies, so Ingebrigtsen stage3+4 2020 was excluded.

When the other five studies were tested for heteroge
neity, Q was P < 0.05, I2 was 79%, HR = 1.34 (95% CL 
1.27–1.41), heterogeneity was too large, sensitivity analy
sis was carried out, excluding Ingebrigtsen stage1+2 2020, 
P > 0.05, I2 = 52%, there was no heterogeneity and 
HR=1.24 (95% CL 1.16–1.32). Ingebrigtsen stage1+2 
2020 reversed the heterogeneity results, but did not change 
the relationship between COPD patients and the risk of 
CHD. The source of heterogeneity may mainly come from 
the differences of the study population, on the one hand, 
the population inclusion criteria are different, the other 
studies include the full degree of COPD, while the 
COPD, of the item is only included in the COPD, of the 
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stage1+2, on the other hand, the sample size in the item is 
too large, which leads to greater heterogeneity. As a result, 
Ingebrigtsen stage1+2 2020 was removed.

The combined analysis results of this study show that 
COPD patients have a higher risk of CHD, and COPD is 
a risk factor for CHD, which is consistent with the current 
research on the mechanism of CHD. Though the mechan
isms by which COPD increases CHD risk are not clear, 
patients with COPD often display abnormally high con
centrations of circulating systemic inflammatory could be 
the main reason,3–6 and the lung hyperinflation also repre
sent one of the most important problem related to the high 
thoracic pressure that could be generated.14 However, pub
lic or health professionals and patients with COPD still 
generally have insufficient understanding of “COPD 
increases the risk of developing CHD,” leading to poor 
prevention of coronary heart disease. The exact cause is 
unclear, but the lack of specific guidelines for COPD as 
a risk factor for CHD and the management of coronary 

heart disease and cardiovascular risk factors in COPD 
patients may be an important contributing factor.

In addition, clinical studies proved that anti- 
inflammatory treatment and the bronchodilators lower the 
incidence of cardiovascular events.14–16 Therefore, the 
therapies of directly or indirectly modulating chronic 
inflammation and the bronchodilators is an important 
approach for prevention of CHD and treatment of COPD. 
The development of reasonable exercise and nutritional 
interventions for pulmonary rehabilitation is also an 
important therapeutic measure. Studies have shown that 
reasonable lung rehabilitation can reduce cardiovascular 
risk factors and help to improve prognosis.17

The main limitation of our research is that, most arti
cles are adjusted for age, sex, co-illness or confounding 
factors to get the final HR value, but Liao WC 2015 only 
adjusts the basic age and sex.13 And most of the articles 
did not grade COPD except Ingebrigtsen 2020. I hope that 
there will be more cohort research in the future research. 

Figure 1 The inclusion and exclusion data process summarization. Data sources were all PubMed and web of science searched up to August 2021 based on specific search 
term.
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Because it has a stronger causal relationship than case- 
control studies, and it is clearer about the relationship 
between risk factors and disease.

Conclusion
The findings suggest that patients with COPD are at 
a higher risk of developing CHD than non-COPD patients.
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CHD, coronary heart disease; COPD, chronic obstructive 
pulmonary disease.
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