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Study Objectives: This meta-analysis aimed to systematically assess the effects of continuous positive airway pressure (CPAP) in secondary prevention of
major cardiovascular events (MACEs) in patients with moderate-to-severe obstructive sleep apnea and coronary artery disease.
Methods: PubMed, Embase, the Cochrane Library, and ClinicalTrials.gov were searched for observational studies and randomized controlled trials that
compared CPAP with usual care in patients with moderate-to-severe obstructive sleep apnea with coronary artery disease. The primary outcomes were MACEs,
all-cause death, acute coronary syndrome, rehospitalization for heart failure, repeat revascularization, and arrhythmia.
Results: A total of 11 studies (5 randomized controlled trials and 6 observational studies) with 5,410 patients reported outcomes of MACEs. Treatment with CPAP
was associated with a modest risk reduction in MACEs (risk ratio [RR] 0.87, 95% confidence interval [CI] 0.78 to 0.98; P = .02). Similarly, CPAP significantly
reduced the risk of all-cause and cardiovascular death by 23% (RR 0.77, 95% CI 0.60 to 0.99; P = .04; I2 = 0%). Subgroup analysis revealed that CPAP
adherence time ≥ 4 hours/night had a greater benefit on MACEs by 42% (RR 0.58, 95% CI 0.42 to 0.79; P < .001; I2 = 0%) and repeat revascularization by 44%
(RR 0.56, 95% CI 0.34 to 0.92; P = .02; I2 = 0%). Also, CPAP had a positive effect on systolic and diastolic blood pressure.
Conclusions: CPAP therapy might prevent subsequent MACEs and all-cause death among patients with moderate to severe obstructive sleep apnea and
concomitant coronary artery disease. CPAP use exceeding 4 hours/night may add more benefits on MACEs, repeat revascularization, and blood pressure.
Clinical Trial Registration: Registry: PROSPERO database; Name: Effects of Continuous Positive Airway Pressure on Cardiovascular Events and Metabolic
Components in Patients with Obstructive Sleep Apnea and Coronary Artery Disease; URL: https://www.crd.york.ac.uk/prospero/display_record.php?ID=
CRD42020213546; Identifier: CRD42020213546.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: The use of continuous positive airway pressure (CPAP) for improving the clinical variables was correlated with its
duration, indicating that the longer CPAP is used per night, the greater the benefits. We hypothesized that CPAP usage ≥ 4 hours/night would be
associated with a reduction in risk of major cardiovascular events.
Study Impact: CPAP usage in patients with moderate to severe obstructive sleep apnea and concomitant coronary artery disease was associated with a
reduced risk of major cardiovascular events and all-cause death. More CPAP use exceeding 4 hours/night may add more benefits related to major
cardiovascular events, repeat revascularization, and blood pressure.

INTRODUCTION

Obstructive sleep apnea (OSA) is common sleep-disordered
breathing characterized by complete or partial upper airway col-
lapse resulting in recurrent episodes of sleep fragmentation and
intermittent hypoxia. Compared with the general population,
patients with coronary artery disease (CAD) have a higher preva-
lence of OSA, ranging from 38% to 65%.1,2 In addition, increasing

evidence suggests that OSA is significantly associated with an
increased risk of subsequent cardiovascular events in participants
with/without previous CAD, independent of traditional risk factors
(eg, arterial hypertension or metabolic syndrome).3

Continuous positive airway pressure (CPAP) is currently
recommended for patients with moderate to severe OSA. Multi-
ple studies have sought to demonstrate that CPAP usage
improves cardiovascular events and metabolic components,
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such as hypertension, dyslipidemia, and diabetes in patients
with OSA.4–7 Still, the results were not based on established
CAD. A previous meta-analysis showed that the use of CPAP
in patients with CAD and OSA might prevent subsequent car-
diovascular events in observational studies but not in random-
ized controlled trials (RCTs).8 However, the heterogeneity
across the observational studies was high, with an I2 of 66%,
and only 2 RCTs were included in the analysis. It is possible
that the negative outcomes in RCTs are due to the ineffective
use of CPAP for less than 4 hours per night. It was demonstrated
that the use of CPAP for improving clinical variables was corre-
lated with its duration, indicating that the longer the CPAP ther-
apy is used per night, the greater the benefits.9 In literature and
clinical practice, 4 hours of daily CPAP usage is considered an
adequate adherence to therapy.10–12

This led to a hypothesis that increasing the duration of CPAP
use may have a positive impact on major adverse cardiovascular
events (MACEs) and their components. Is it possible that using
CPAP for at least 4 hours per night could reduce the risk of
MACEs? Previous studies have shown inconsistent results of
CPAP therapy in patients with OSA and CAD.13–15 And none
included the Impact of Sleep Apnea Syndrome in the Evolution
of Acute Coronary Syndrome. Effect of Intervention With Con-
tinuous Positive Airway Pressure (ISAACC study),16 a multi-
center RCT, adding significant new data in this field of
research. To update the state of knowledge in patients with
moderate to severe OSA with CAD, we aimed to investigate the
impact of effective CPAP therapy compared with control on
cardiovascular events. In addition, to the best of our knowledge,
there is no study available that evaluates the treatment of OSA
on metabolic components in patients with CAD through meta-
analysis. Therefore, we also assessed the role of CPAP therapy
on metabolic features in patients with OSA with CAD.

METHODS

Search strategy
The protocol for this study was prospectively registered with the
PROSPERO database of systematic reviews (CRD42020213546).
This research protocol was based on the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.17 Specifically, we performed a systematic search of
relevant articles in the following databases: PubMed, Embase,
the Cochrane Library, and ClinicalTrials.gov, from inception
through December 20, 2021. The search terms used were as fol-
lows: “continuous positive airway pressure” and (“myocardial
infarction” or “ischemic heart disease*” or “coronary artery dis-
ease*” or “coronary heart disease*”). We only included research
articles that involved human participants and were published in
the English language. Also, we manually searched the reference
lists of relevant articles.

Eligibility criteria
Eligible studies for the OSA and CAD groups in the present analy-
sis were as follows: (1) randomized or observational design of adult
(> 18years) patients with vs without CPAP treatment published in

the English language, (2) reporting on outcomes of MACEs (all-
cause death, nonfatal myocardial infarction [MI], rehospitalization
for heart failure, revascularization, and arrhythmia) and metabolic
components (blood pressure/lipids/glucose/bodyweight), (3) patients
with moderate to severe OSA (apnea-hypopnea index [AHI] ≥ 15
events/h) and CAD, and (4) more than 1month of follow-up after
CADwas recorded.

Outcome measures
The primary outcomes were taken as MACEs and their compo-
nents from baseline to follow-up. An MACE is defined as all-
cause death, nonfatal MI, rehospitalization for heart failure,
revascularization, or arrhythmia. Changes in metabolic compo-
nents (blood pressure/lipids/glucose) were considered the sec-
ondary outcomes.

Risk of bias
The potential risk of bias of randomized study quality was
assessed using a risk scale as implemented in Review Manager
(RevMan [computer program], version 5.4.1, The Cochrane
Collaboration, 2020). The quality of observational studies was
appraised using the Newcastle-Ottawa Scale (Ottawa, Canada:
Ottawa Hospital Research Institute; 2009).18 The elements of
the Newcastle-Ottawa Scale checklist were divided into 3
domains upon selection, comparability, and outcomes catego-
ries. The scale extended from 0 to 9 points. Low-quality studies
were defined as ≤ 5 points, moderate-quality studies as 6 to 7
points, and high-quality studies as 8 to 9 points. Funnel plots
were constructed to investigate possible publication bias, with
Egger’s and Begg’s tests used to assess asymmetry.

Data extraction
Two investigators independently screened all studies and ex-
tracted the data using customized data-extraction forms. A third
investigator resolved disagreements. The following data were
extracted: first author, publication date, country, study design,
sample size, patient baseline characteristics, baseline OSA
assessment, CPAP usage, follow-up duration, clinical outcomes
(MACEs, all-cause death, acute coronary syndrome [ACS],
rehospitalization for heart failure, repeat revascularization, and
arrhythmia) and metabolic components (blood pressure/lipids/
glucose/body weight). Clinical trials with multiple publications
and sequential follow-up durations were considered as a single
study. Studies with CPAP use of ≥ 4 hours per night were
included as an effective treatment.

Statistical analysis
Outcome data were analyzed using Review Manager (RevMan),
version 5.4.1 (The Cochrane Collaboration, 2020). Fixed-effects
models were preferred unless heterogeneity extended beyond the
expected outcome by chance. For dichotomous data, MACEs are
presented as risk ratios (RRs) with 95% confidence intervals
(CIs). For continuous data, changes in systolic blood pressure
(SBP) or diastolic blood pressure (DBP) are presented as
weighted mean difference with 95% CIs if outcomes were mea-
sured in the same way. The I2 statistic was used to examine
the heterogeneity within the different subgroups. Heterogeneity

D Yang, L Li, J Dong, et al. Effects of CPAP on cardiac events and metabolic components

Journal of Clinical Sleep Medicine, Vol. 19, No. 12 2016 December 1, 2023



was defined as low (25–50%), moderate (50–75%), or high
(> 75%).19 Subgroup analyses were conducted based on CPAP
usage (≥ 4 h/night or < 4 h/night) and study design after CAD.
In studies reporting the mean ± SE, mean with 95% CI, or
mean ± SD at baseline and follow-up, changes in SD were calcu-
lated with a standardized formula. Sensitivity analysis and
Egger’s and Begg’s tests were conducted using Stata version 12
(StataCorp LP, College Station, TX). A 2-sided P value < .05
was deemed statistically significant in all analyses.

RESULTS

Search results
In total, 1,442 records were identified through the search strat-
egy, and 3 additional records were identified through manual
search after reviewing the article references. After deleting the
duplicates, the search resulted in a total of 992 records. One
hundred seventy-three articles were considered relevant after
the first level of evaluation. Further, we excluded 146 articles
by full-text assessment, among which 82 studies were excluded
as they did not specify patients with CAD, 30 studies did not
focus on CPAP intervention, 29 studies did not report on the
outcomes of interest, and 5 studies were excluded due to ongo-
ing investigations or were in a language other than English.
Additional exclusion criteria are presented in Figure 1. Overall,
14 studies were analyzed.

Study characteristics
Of the 14 included studies, 6 studies were prospective
cohort,20–25 2 studies were retrospective cohort,26,27 and 6 were
RCTs.13–15,28,29 All studies enrolled patients with OSA and
CAD. The number of evaluated patients who received CPAP ther-
apy ranged from 9 to 1,346 patients and 22 to 1,341 patients for
the control (usual-care) group. Follow-up duration ranged from
12 to 86months for MACE outcomes. The average participant
age in the 14 studies ranged from 54 to 71years. Most participants
were male. The mean age, sex, and baseline body mass index
were similar between the treatment and control groups. The main
characteristics of the studies are summarized inTable 1.

Intervention characteristics
The diagnosis of OSA was based on polysomnography (PSG)
in 7 studies, on validated portable devices in 6 studies, and on
either PSG or portable device in 1 study. No significant differ-
ence was found in the OSA degree (defined by AHI, with AHI
≥ 15 events/h as the cutoff value) between the CPAP and control
groups. In addition, 11 studies reported the duration of adherence
to CPAP, 8 with CPAP device usage ≥ 4 hours/night, and 6 with
CPAP device usage < 4 hours/night or not available. Details on
CPAP intervention characteristics are reported inTable 2.

Primary outcomes

Association of CPAP with MACEs

A total of 11 studies with 5,410 patients reported the outcome
of MACEs. Treatment with CPAP was associated with a

modest risk reduction in MACEs (RR 0.87, 95% CI 0.78 to
0.98; P = .02; Figure 2). There was evidence of statistical hetero-
geneity for the composite endpoint in the MACE studies (Q sta-
tistic P = .03; I2 = 50%). We further performed subgroup
analysis by CPAP adherence and showed that the greater
decreased risk of MACEs remained significant in 5 CPAP-
compliant studies (RR 0.58, 95% CI 0.42 to 0.79; P < .001; I2 =
0%) but was not significant in 6 CPAP-noncompliant studies
(RR 0.94, 95% CI 0.83 to 1.06; P = .29; I2 = 42%), and the het-
erogeneity was attenuated in both subgroups (Figure 2).

Association of CPAP with all-cause and
cardiovascular death

There were 8 studies (5,034 patients) that reported outcomes of
all-cause and cardiovascular death. CPAP therapy significantly
reduced the risk of all-cause and cardiovascular death by 23%
(RR 0.77, 95% CI 0.60 to 0.99; P = .04; I2 = 0%; Figure 3). No
heterogeneity was found among the studies.

Association of CPAP with repeat revascularization

Repeat revascularization was evaluated in 6 studies with 4,591
patients. CPAP was not associated with the incidence of repeat
revascularization, and moderate heterogeneity was observed
(RR 1.02, 95% CI 0.85 to 1.24; P = .80; I2 = 63%; Figure 4).
Subgroup analysis according to CPAP adherence showed the
less risk of repeat revascularization in 2 studies with adherence
≥ 4 hours/night (RR 0.56, 95% CI 0.34 to 0.92; P = .02;
I2 = 0%; Figure 4) but not in 4 studies with adherence
< 4hours/night (RR 1.14, 95% CI 0.92 to 1.40; P = .23; I2 = 49%;
Figure 4). The heterogeneity substantially varied between both
subgroups (I2 = 85.2%).

Association of CPAP with other individual cardiac events

CPAP use was not associated with a reduction in ACS (RR
0.97, 95% CI 0.82 to 1.15; P = .76; I2 = 46%; Figure 5), rehos-
pitalization for heart failure (RR 0.93, 95% CI 0.61 to 1.42; P =
.74; I2 = 0%; Figure 6), or arrhythmia (RR 1.12, 95% CI 0.70
to 1.80; P = .64; I2 = 29%; Figure S1 in the supplemental mate-
rial). The effects of CPAP on ACS, rehospitalization for heart
failure, and arrhythmia were quite consistent among various
studies, with all 95% CIs of RRs crossing the null line of 1.00.

Secondary outcomes

Association of CPAP with blood pressure

Three studies involving 2,445 patients provided data for the
meta-analyses of SBP and DBP. CPAP therapy was associated
with significant improvement in both SBP (mean difference
[MD] 21.35, 95% CI 22.63 to 20.08; P = .04; I2 = 53%;
Figure S2) and DBP (MD 21.01, 95% CI 21.86 to 20.16;
P = .02; I2 = 43%; Figure S3). These positive results were mag-
nified when CPAP was used ≥ 4 hours/night (SBP: MD24.47,
95% CI 27.76 to 21.19; P = .008; I2 = 0%; DBP: MD 23.21,
95% CI26.11 to20.31; P = .03; I2 = 9%; Figure S3).
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Figure 1—Flow diagram of the study selection process for meta-analysis.
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Association of CPAP with glucose, Homeostatic Model
Assessment for Insulin Resistance, and lipids

One observational study from Yang et al11 that showed good
adherence to CPAP (5± 1 h/night) over 3months was associated
with a positive impact on glucose (MD20.45, 95% CI20.85 to
20.05; P = .03) and Homeostatic Model Assessment for Insulin
Resistance (MD 21.15, 95% CI 21.93 to 20.37; P = .004) in
nondiabetic patients with OSA and CAD.

One randomized trial from Huang et al28 reported CPAP
therapy with an adherence of 4.2 ± 1.1 hours/night had a nonsig-
nificant effect on triglycerides (MD 20.04, 95% CI 20.67 to
0.59; P = .90), total cholesterol (MD 0.01, 95% CI 20.38 to
0.40; P = .96), low-density-lipoprotein cholesterol (MD 0.10,
95% CI 20.22 to 0.42; P = .54), or high-density-liproprotein
cholesterol (MD 20.12, 95% CI 20.00 to 20.24; P = .06) in
nonobese patients with OSA and CAD.

Risk-of-bias assessment
The methodological quality of the enrolled RCTs was assessed
using key indicators. The 6 RCTs were open-label studies and
did not include blinding participants and personnel to the inter-
vention, but all did blind assessments concerning the analysis
outcomes. All of the observational studies showed moderate-to-
high quality (Newcastle-Ottawa Scale score >6). The pooled
risk estimates did not materially change in the sensitivity analy-
ses. Also, there was no evidence of publication bias based on

either visual inspection of the funnel plots and Egger’s and
Begg’s tests for the outcomes of all-cause death, ACS, rehospi-
talization for heart failure, and repeat revascularization (all
P > .05). However, the funnel plot and Egger’s test suggested
the presence of publication bias for the outcome of MACEs
(P = .005). Subgroup funnel plots based on CPAP adherence
indicated that the publication bias was not statistically signifi-
cant (P = .13 and P = .14, respectively). This suggests that
asymmetry is likely because of CPAP compliance.

DISCUSSION

In the present meta-analysis, we found that CPAP therapy was
associated with a significant risk reduction in MACEs and
all-cause death in patients with moderate to severe OSA with
concomitant CAD at a mean follow-up of 4 years. Moreover,
subgroup analysis showed that wearing CPAP ≥ 4 hours/night
significantly alleviated MACEs and repeat revascularization.
The meta-analysis also demonstrated significant effects of
CPAP on either SBP or DBP in these patients. On the other
hand, the meta-analysis showed no statistically significant
impact of CPAP therapy, ACS, rehospitalization for heart fail-
ure, or arrhythmia in patients with OSA and CAD.

OSA is highly prevalent, and its association with increased
incidence of cardiovascular events is well known. CPAP is
effective in reversing upper airway obstruction, intermittent

Table 2—Characteristics of CPAP therapy interventions and outcomes.

Study
CPAP Use,
h/night

AHI, events/h
OSA

Diagnosis OutcomesCPAP CO

Capodanno et al20, 2014 NR >15 >15 PD Death, MI, revascularization, stroke

Cassar et al26, 2007 NR ≥15 ≥15 PSG Death, severe angina, MI, PCI, CABG

Huang et al15, 2015 ≥4 ≥15 ≥15 PD Death, revascularization, MI, HF, SBP, DBP

Huang et al28, 2016 4.2 ± 1.1 28.5 ± 12.0 28.9 ± 12.2 PD TG, TC, LDL-C, HDL-C

Lee et al21, 2017 ≥4 49.8 ± 31.3 49.8 ± 31.3 PSG Death, MI, revascularization, stroke

McEvoy et al13, 2016 <4 ≥15 ≥15 PD Death, revascularization, MI, HF, UA, AF,
SBP, DBP

Milleron et al22, 2004 5.7 ± 1.5 33.7 ± 16.8 29.0 ± 12.8 PSG Death, HF, PTCA, ACS

Nakashima et al23, 2015 NR >20 >20 PSG Death, ACS, HF

Peker et al29, 2016 ≥4 ≥15 ≥15 PSG Death, MI, revascularization

Peker et al14, 2020 <4 ≥15 ≥15 PSG Death, MI, revascularization

S�anchez-de-la-Torre et al16, 2019 <4 ≥15 ≥15 PSG Death, MI, HF, UA, AF

Wu et al27, 2015 ≥4 ≥15 ≥15 PSG/PD Death, MI, revascularization, stent
thrombosis

Yang et al24, 2013 5 ± 1 25 ± 13 30 ± 15 PD Glucose

Zhao et al25, 2012 5.1 ± 0.8 26.9 ± 11.9 28.1 ± 16.1 PD SBP, DBP

ACS = acute coronary syndrome, AF = atrial fibrillation, AHI = apnea-hypopnea index, CABG = coronary artery bypass graft, CO = control, CPAP = continuous
positive airway pressure, DBP = diastolic blood pressure, HDL-C = high-density-lipoprotein cholesterol, HF = heart failure, LDL-C = low-density-lipoprotein
cholesterol, MI = myocardial infarction, NR = not reported, OSA, obstructive sleep apnea, PCI = percutaneous coronary intervention, PD = portable device,
PSG = polysomnography, PTCA = percutaneous transluminal coronary angioplasty, SBP = systolic blood pressure, TC = total cholesterol, TG = triglycerides,
UA = unstable angina.
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Figure 2—Forest plot showing the effect of CPAP vs control on MACEs.

CI = confidence interval, CPAP = continuous positive airway pressure, MACE = major adverse cardiovascular endpoint, M-H = Mantel-Haenszel.

Figure 3—Forest plot showing the effect of CPAP vs control on all-cause death.

CI = confidence interval, CPAP = continuous positive airway pressure, M-H = Mantel-Haenszel.
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hypoxia, and intrathoracic pressure swings. However, in the
RCTs13,14,16 and previous meta-analyses,8,30–33 except for the
analysis from Wang et al,8 no significant beneficial effects of
CPAP on MACEs or all-cause death were shown in patients

with OSA with or without cardiovascular comorbidities. It is
probably premature to conclude neutral outcomes due to the
following reasons. First, the study population varied across
studies from the general population to patients with different

Figure 4—Forest plot showing the effect of CPAP vs control on repeat revascularization.

CI = confidence interval, CPAP = continuous positive airway pressure, M-H = Mantel-Haenszel.

Figure 5—Forest plot showing the effect of CPAP vs control on ACS.

ACS = acute coronary syndrome, CI = confidence interval, CPAP = continuous positive airway pressure, M-H = Mantel-Haenszel.
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cardiovascular diseases (such as stroke, heart failure, ischemic
heart disease), as well as OSA severity. The analysis conducted
by Wang et al8 focused on a relatively homogenous group of
patients with established CAD, suggesting that CPAP therapy was
associated with a reduced risk of MACEs in the observational stud-
ies. But they observed significant statistical heterogeneity in
MACEs in the observational studies, and the inconsistent ranges of
AHI values across studies may be a confounder in addition to the
study design. During our meta-analysis, we excluded 2 prospective
studies that used AHI ≥ 5 events/h as the primary inclusion cri-
terion.34,35 The prior meta-analysis only focused on literature
related to “myocardial ischemia,” but we enhanced our retrieval
strategy by incorporating additional terms like “myocardial
infarction”, “ischemic heart disease*”, “coronary artery disease*”,
and “coronary heart disease*”. This modification allowed us to
obtain more accurate references for our research. Second, adher-
ence to CPAP is crucial to its effectiveness, and the difference in
CPAP adherence may contribute to the negative results of the RCTs
and most prior meta-analyses. In the Continuous Positive Airway
Pressure (CPAP) Treatment in Coronary Artery Disease and Sleep
Apnea (RICCADSA) trial, adjusted on-treatment analysis exhibited
better outcomes in patients who used CPAP for ≥ 4hours/night.
Similar results were reported in several meta-analyses by Abuzaid
et al30 and Khan et al,32 where a significant improvement of > 30%
in the primary composite MACE outcomes was observed in partici-
pants with CPAP adherence ≥ 4hours/night. Our meta-analysis is
the initial attempt to prove these benefits in a moderately consistent
group of patients with moderate to severe OSA and established
CAD. Subsequent studies should verify these findings.

Accumulating evidence has shown a clear association
between OSA and the incidence of repeat revascularization.
The results from Yang et al’s meta-analysis36 indicated that

preexisting OSA increased a pooled 1.93-fold risk of repeat
revascularization in patients with ACS. This review reported a
nonsignificant risk reduction in repeat revascularization with a
mean CPAP usage time of < 4 hours/night. CPAP also failed
to significantly reduce ACS, rehospitalization for heart failure,
and arrhythmia. There are several reasons that could explain the
negative results. One possible explanation is the poor adherence
to CPAP treatment, which may have mostly contributed to the
null outcomes observed. Upon further analysis of subgroups, it
was found that consistent use of CPAP for at least 4 hours per
night had a positive effect on repeat revascularization. This dis-
covery highlights the need for further research in this field.
Additionally, the study included a wide range of individuals
with different levels of risk, such as those with ACS, unstable
angina, or MI, who had undergone revascularization procedures
like percutaneous coronary intervention or coronary artery
bypass grafting. As a result, the treatment effect was not as sig-
nificant as expected. Therefore, it is essential to assess the
effects of CPAP therapy on a more uniform patient population.

The favorable effects of CPAP on hypertension have been
well established in the literature.37,38 Our meta-analysis sug-
gested that CPAP was effective in lowering both SBP and DBP
in patients with and CAD. Moreover, subgroup analysis showed
that using CPAP therapy ≥ 4 hours/night might have a more sig-
nificant benefit. Given the strong association of hypertension
with cardiovascular events, the significant reductions in SBP
and DBP can also result in better outcomes over time.32 How-
ever, the dose–response relationship between CPAP duration
and its treatment effects on blood pressure or other metabolic
factors need to be clarified in the future.

The current analysis has some limitations. First, most studies
only included nonsleepy patients with OSA (Epworth Sleepiness

Figure 6—Forest plot showing the effect of CPAP vs control on rehospitalization for heart failure.

CI = confidence interval, CPAP = continuous positive airway pressure, M-H = Mantel-Haenszel.
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Scale Score < 10) with a better prognosis when compared with
patients with symptomatic OSA, which inevitably underestimates
the risk of OSA on cardiovascular outcomes. Second, the defini-
tion of compositeMACEs varied across studies, and the treatment
effects of CPAP need to be further investigated in more homoge-
neous cardiovascular outcomes. Third, the average follow-up
time was 4 years. The difference may be more significant in com-
posite or individual cardiac events based on the mortality curves.

In conclusion, compared with medical therapy alone, the use of
CPAP in patients with moderate to severe OSA and concomitant
CAD was associated with a reduced risk of MACEs and all-cause
death. Better treatment with CPAP may add more benefits to
MACEs, repeat revascularization, and blood pressure. Future large
RCTs with disease-specific populations are warranted to evaluate
further the benefits of good CPAP compliance on the prevention of
ACS, rehospitalization for heart failure, and arrhythmia.

ABBREVIATIONS

ACS, acute coronary syndrome
AHI, apnea-hypopnea index
CAD, coronary artery disease
CI, confidence interval
CPAP, continuous positive airway pressure
DBP, diastolic blood pressure
OSA, obstructive sleep apnea
MACE, major adverse cardiovascular event
MD, mean difference
MI, myocardial infarction
PSG, polysomnography
RCT, randomized controlled trial
RR, risk ratio
SBP, systolic blood pressure
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