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Opportunities for Cardiovascular Benefits in Treating Obstructive
Sleep Apnea in the Secondary Prevention Scenario

Understanding the cardiovascular (CV) impact of obstructive sleep
apnea (OSA) is now a mature research field. After more than four
decades of experimental, translational, and clinical studies (most of
them observational or small randomized trials) showing a myriad
of OSA consequences such as hypertension, heart failure,
arrhythmias, and coronary artery disease (CAD), we were recently
challenged for reaching the top of the scientific evidence (1). Like
in any other field, randomization reduces bias and provides a
rigorous tool to examine cause–effect relationships between an
intervention and outcome (2). The obvious initial strategy is to
select patients with a high-CV-risk profile to increase the chance
of detecting differences during a relatively short period of time
and aiming for feasibility; events in the primary prevention
scenario usually have lower incidence, requiring greater than
twofold the number of patients and follow-up time than
secondary prevention studies. However, expectations based on
promising previous observational studies in primary prevention
(3–5) did not come true for secondary prevention: recent
randomized trials comprising patients with OSA with previous
CAD or cerebrovascular disease (SAVE [Sleep Apnea
Cardiovascular Endpoints]) (6), CAD only (RICCADSA
[Randomized Intervention with CPAP in Coronary Artery
Disease and Sleep Apnea]) (7), and acute coronary syndrome
(ACS) (ISAACC [Impact of Sleep Apnea Syndrome in the
Evolution of Acute Coronary Syndrome]) (8) showed neutral
results in their primary outcomes. Although subanalysis
suggested significant effects in patients with good adherence of
continuous positive airway pressure (CPAP) for preventing
cerebrovascular events in SAVE (6) and composite CV endpoints
in RICCADSA (7), the ISAAC trial resulted in a tough scenario:
not only did CPAP not prevent CV events, untreated patients with

OSA did not have a poorer prognosis than a control group without
OSA (8). Therefore, it is natural to ask whether we should ignore the
aforementioned evidence because it did not fit the most recommended
evidence. What kind of previous lessons and reflections do we
consider before determining OSA to be a nonrelevant cardiology
issue? Recently, at least three reviews highlighted this matter and
proposed alternatives for future studies (1, 9, 10). Beyond CPAP
compliance issues, these randomized studies shared a common profile:
patients with OSA were minimally or not sleepy. Although the
inclusion of sleepy patients sounds unethical, they may prevent us
from understanding the impact of treating symptomatic patients on
cardiovascular outcomes. Indeed, recent evidence in the Sleep Heart
Health Study showed that excessive sleepiness is associated with poor
CV outcomes in patients with OSA (11). Moreover, it is reasonable to
speculate that physiological traits, characteristics of the nocturnal
hypoxemia, biomarkers, and the baseline characteristics of patients
may modulate clinical response and outcomes in OSA treatment (12).

In this issue of the Journal, Zapater and colleagues (pp. 1698–1706)
shed light upon the phenotypes and therapeutic opportunities for
mitigating CV risk in OSA (13). They reported the results of a
secondary analysis of the ISAACC study, aimed at understanding
the impact of moderate–severe OSA on the incidence of CV disease
in 1,701 patients with ACS of different CV risk phenotypes (13).
The authors define CV risk phenotypes using unsupervised
approaches to help tease out the known clinical heterogeneity of
OSA, a strategy that has been demonstrated to be valuable in
understanding CV disease risk in other clinical domains in
OSA such as clinical symptoms (11) and polysomnographic
characteristics (14). In the current study, the authors used latent
class analysis on categorized representation of 12 clinical factors
commonly associated with CV risk (e.g., age, sex, lifestyle habits,
comorbidities, and lipid levels) and identified two distinct CV risk
phenotypes: “no previous CVD” and “previous CVD.” These
distinct subgroups of patients with ACS differed mostly based on
the prevalence of previous CV diseases, but they also differed in
age, smoking status, and prevalence of other comorbidities.

The main findings of the study indicate a significant effect of
moderate–severe OSA on the risk of recurrent CV events observed
only in patients in the “no-previous-CVD” subgroup (13). Patients
with OSA in this subgroup had an increased risk of recurrent CV
events with an adjusted hazard ratio (HR) of 1.54 (95% confidence
interval [95% CI], 1.06–2.24). Conversely, this effect was not
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observed in patients in the “previous-CVD” subgroup (adjusted HR,
0.69; 95% CI, 0.46–1.04). This represents a significant interaction
between moderate–severe OSA status and CV risk phenotype with
an adjusted HR of 2.32 (95% CI, 1.34–3.96; P= 0.002). The authors
also presented additional analyses excluding patients under CPAP
therapy and demonstrated similar results (“no previous CVD”: HR,
1.65; 95% CI, 1.15–2.36; “previous CVD”: 0.75; 95% CI, 0.49–1.08).
A dose–response relationship between OSA severity based on the
apnea–hypopnea index and CV risk was also described, but only for
patients in the “no-previous CVD” subgroup.

It is important to notice that all patients were admitted for
ACS, and therefore, patients in the “no-previous-CVD” subgroup
were more likely to be admitted with their first CV event when
compared with the “previous-CVD” phenotype. Hence, the study

suggests clinical relevance of risk stratification based on OSA
diagnosis focused on secondary prevention (i.e., recurrent events).
This high-risk subgroup, defined as patients admitted for their first
ACS, diagnosed with moderate–severe OSA and without previous
CV disease, could be a candidate target for improvement of OSA
therapeutic efforts. To address this point, the authors described the
effect of CPAP treatment on CV risk in patients with OSA of each
phenotype as a follow-up, secondary analysis of the ISAACC
randomized trial (5). However, the authors did not find a
significant effect of CPAP therapy on CV incidence when
stratifying the study sample based on CV risk phenotypes using
latent class analysis (“no previous CVD”: HR, 0.86; 95% CI,
0.62–1.21; “previous CVD”: 0.96; 95% CI, 0.58–1.60), although
the effect estimates were larger toward CPAP benefit in the

Standard (one-size-fits-all) approach:

Primary prevention* Secondary prevention

Usually determined by
the AHI criteria and
studied population

Benefits: Nonfatal and fatal CV
events in those with severe OSA

(Usually sleepy patients)

No CV benefits
(Usually non-sleepy patients)

A

Primary prevention

Personalized approach:

Secondary prevention

Pre-selection of
patients who might
have CV benefits

We might face the following scenario:

Benefits: Severe
OSA, sleepy patients

with moderate
OSA, patients with

a higher level of
biomarker at
baseline, etc.

No Benefits:
Non-sleepy mild or
moderate OSA, low
hypoxemic burden,

no increase of
biomarkers at
baseline, etc.

Benefits:
Sleepy patients,

lower risk profile, etc.

No Benefits:
Non-sleepy

patients, multiple
comorbidities

(ceiling effect),** etc.

B

Figure 1. Cardiovascular (CV) benefits in treating obstructive sleep apnea (OSA) and potential windows of opportunities (patients’ profile, biomarkers,
etc.). (A) Standard (one-size-fits-all) approach. (B) Personalized approach. Green boxes represent favorable CV effects and blue boxes neutral CV effects.
*Current evidence based on observational studies. **Ceiling effect: Under multiple comorbidities, OSA may not represent an independent risk factor,
and CPAP therapy therefore would not provide additional CV benefits. Specific and predictive biomarkers for OSA are currently unavailable in clinical
practice. Other benefits beyond CV diseases are not considered here yet have major importance in OSA treatment. AHI = apnea–hypopnea index;
CPAP= continuous positive airway pressure.
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“no-previous-CVD” subgroup, thus highlighting this potential
treatment opportunity window. Additional evidence from
observational studies looking at recurrent events in patients at
lower CV risk, as well as randomized clinical trials evaluating the
effect of OSA therapy in this specific subgroup of patients, is still
warranted to confirm this hypothesis.

This study has several strengths, including a large population of
patients originated from a multicentric design with standardized
collection, well-adjudicated CV events, and robust characterization
of clinical heterogeneity based on CV risk using unsupervised
clustering. Nevertheless, this study might be applied only to a
specific population of patients with ACS and moderate–severe
OSA that are nonsleepy. Although this is a limitation attributed
to the ethical concerns of randomizing patients with OSA that
are excessively sleepy to no CPAP therapy owing to higher risk of
motor vehicle accidents, the results of the study could not be
extrapolated to this specific symptomatic subtype of the disease.
As previously mentioned, excessively sleepy patients with
moderate–severe OSA were at increased CV risk in the Sleep
Heart Health Study (11), and CPAP therapy has been shown to
significantly improve symptoms in patients with this subtype (15).
Therefore, CV risk stratification of excessively sleepy patients with
OSA could refine even more the patient population that could
benefit the most from CPAP therapy (Figure 1). Therefore, this
interesting study reinforces a strong need for using personalized
medicine in OSA and cardiovascular interactions. Sometimes, less is
more! n
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