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ABSTRACT

Introduction: Randomized controlled trials (RCT) have not demonstrated a role for continuous positive
airway pressure (CPAP) on the secondary prevention of major cardiovascular events in obstructive sleep
apnea (OSA) patients. However, participants in RCTs are substantially different from real-world patients.
Therefore, we aimed to assess the effect of CPAP treatment on major cardiovascular events in real-world
OSA patients.
Methods: Population-based longitudinal observational study including all OSA patients with an active
CPAP prescription at the beginning of 2011 in Catalonia, Spain, that terminated CPAP treatment dur-
ing 2011 and did not have CPAP prescriptions between 2012-2015; and propensity-score-matched OSA
patients that continued CPAP treatment until the end of 2015 or death. Adjusted hazard ratios were used to
assess the association between CPAP treatment and overall and cardiovascular mortality, cardiovascular
hospitalizations, or major adverse cardiovascular events (MACEs).
Results: 3638 CPAP terminators and 10,914 propensity-score-matched continuators were included
(median age 67 [57-77] years, 71.4% male). During a median follow-up of 47.9 months CPAP continuators
showed a lower risk of cardiovascular death than terminators (hazard ratio [HR]: 0.61; 95% confidence
interval [CI]: 0.50-0.75) after adjusting by age, sex and key comorbidities. Similar results were found for
cardiovascular hospitalizations (HR: 0.87; 95% CI: 0.76-0.99) and MACEs (HR: 0.84; 95% CI: 0.75-0.95).
Conclusion: CPAP treatment continuation could be associated with a significantly lower risk of major
cardiovascular events in real-world OSA patients. This result highlights the importance of including real-
world patients in studies on OSA.

© 2024 SEPAR. Published by Elsevier Espaiia, S.L.U. All rights are reserved, including those for text

and data mining, Al training, and similar technologies.

Introduction

inflammation, oxidative stress, sympathetic activation and hyper-
coagulability being the main involved mechanisms. Nocturnal

Obstructive sleep apnea (OSA) affects 20-30% of the adult
population.! OSA is characterized by upper airway collapse dur-
ing sleep and encompasses increased morbidity and mortality due
to its association with cancer, hypertension, and cardiovascular
(CV), cerebrovascular, and metabolic diseases?; with increased
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continuous positive airway pressure (CPAP) is the standard treat-
ment for OSA.> CPAP improves daytime sleepiness and quality of
life. It also improves several OSA severity markers like the apnea-
hypopnea index (AHI), and moderately decreases arterial blood
pressure in patients with resistant hypertension.>*

CPAP treatment has long been suggested to have a role in the
secondary prevention of CV complications.” However, key ran-
domized controlled trials (RCTs) did not support a role for CPAP
in the secondary prevention of CV events in OSA patients with
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previous cerebrovascular and coronary heart disease,® previous
coronary heart disease,” or previous acute coronary syndrome.?
Nevertheless, it should be noted that RCTs may face difficulties in
replicating real-life scenarios. Due to the strict criteria for inclusion
and exclusion, as well as ethical considerations, such as the need
to randomize patients to receive or not receive CPAP treatment,
the participants in RCTs may not accurately represent the entire
population of individuals who use CPAP.? For instance, a recent
meta-analysis on the three major RCTs on the topic included an
on-treatment analysis using marginal structural models showing a
reduced risk of major adverse cardiac and cerebrovascular events
associated with good adherence to CPAP (hazard ratio, 0.69 [95%
Cl, 0.52-0.92]),'° but the overall adherence to CPAP in the RCTs
was very low (3.1 h/night) as compared with data from subjects
in research studies in the literature (4.5 h/night)!! or real-world
patients attended in US Centers of Medicare & Medicaid Services
(4.7 h/night).'2 As a result, the generalizability of RCT results may be
affected, and options such as observational designs using propen-
sity scores in real-world patients have been proposed.! In this
sense, studies using population-based data have shown an asso-
ciation of CPAP treatment with lower overall mortality rates,'*1>
but they did not tackle the topic of cardiovascular outcomes. In
contrast, a recent large observational study including OSA patients
prescribed with PAP showed a dose-response relationship between
PAP adherence and the incidence of major CV events (MACEs).!6
However, this study exclusively focused on PAP users, thereby
excluding non-utilizers of PAP, and while effectively investigat-
ing whether a high adherence level to treatment yields superior
outcomes compared to low adherence, it remained inconclusive
regarding scenarios where PAP treatment is entirely absent. There-
fore, a large population-based study on OSA patients, including
CPAP users and non-users, tackling cardiovascular outcomes, is still
missing.

Considering the conflicting previous evidence, we aimed to
assess the effect of long-term CPAP treatment on major CV events
in real-world OSA patients in a population-based longitudinal
observational study. This approach benefited from the additional
external validity of population-based studies at the cost of the lim-
ited data availability of real-world data.

Methods
Study Design and Population

This was a population-based longitudinal observational study
including all OSA patients older than 30 with an active CPAP
prescription at the beginning of 2011 in Catalonia, Spain, that termi-
nated CPAP treatment during 2011 and did not have any other CPAP
prescriptions between 2012-2015 (CPAP terminators); and simi-
lar propensity-score-matched OSA patients that continued CPAP
treatment until Dec 315t 2015 or their death (CPAP continuators).
The follow-up time included the period between Jan 15t 2012 and
Dec 315t 2015. The present analysis did not include patients who
received CPAP treatment through private health services.

Propensity Score Matching

CPAP terminators were matched 1:3 with CPAP continuators
using the nearest neighbour propensity score matching method
based on age, sex, and baseline comorbidities including chronic
obstructive pulmonary disease (COPD), diabetes, chronic heart
failure, ischemic heart disease, high blood pressure, and chronic
renal failure. Propensity scores were estimated using a generalized
linear model.
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Variables and Data Collection

The current study is fully based on registry data provided by the
Agency for Healthcare Quality and Evaluation of Catalonia (AQuAS
- PADRIS program), which is a public entity attached to the Depart-
ment of Health of the Government of Catalonia. CPAP prescriptions
were identified based on invoiced services. Baseline information
included age, gender, health region, date of CPAP prescription, and
comorbidities (ICD-9). Outcome variables included occurrence and
date of all-cause death and CV death (as coded using ICD-10 in the
Catalan Statistical Bulletin of Death), CV hospitalizations, and major
adverse cardiovascular events (MACEs) defined as a composite of
CV death and CV hospitalization.

Statistical Analysis

Participants’ baseline characteristics are described by mean (SD)
or number (%). Cox proportional hazards regression models were
used to estimate hazard ratios (HRs) and 95% confidence intervals
for the association between CPAP treatment group and all-cause
mortality, CV mortality, CV hospitalization, or major CV events.
Models were adjusted by age, sex and baseline comorbidities (dia-
betes, chronic heart failure, COPD, high blood pressure, chronic
renal failure, and ischemic heart disease). Kaplan-Meier curves
were plotted to show the survival probability for the different out-
comes through the follow-up. Stratified analysis according to sex,
age (<70 or >70 years), baseline high blood pressure, and baseline
chronic heart failure or ischemic heart disease were performed.
Models including an interaction between CPAP treatment and sex
were used to assess potential sex differences in the association
between CPAP treatment and the outcomes. Similar models were
done for older age (<70 or >70 years), baseline high blood pressure,
and baseline chronic heart failure or ischemic heart disease. No
models could be done for younger age (<40 or >40 years) due to the
low number of events. The proportional hazards assumption was
satisfied in all models. The statistical level of significance was fixed
at 0.05. All analyses were performed using R statistical software,
version 4.2.2.

Ethics and Data Protection

The ethics committee of University Hospital Arnau de Vilanova
from Lleida (Catalonia) approved this study (2015, CEIC-1430).
Patient informed consent was not required since all data were
anonymized. All data was handled in agreement with national and
international law.

Results

Up to 3,638 CPAP terminators and 44,996 CPAP continuators
were available in the 2011 Catalan registries provided by AQuUAS.
Table E1, in the online data supplement, summarizes the propen-
sity score matching process, which included 48,634 observations.
Finally, 3,638 CPAP terminators and 10,914 propensity-score-
matched continuators were included in the current analyses.
Included subjects had a median age 67 (57-77) years and 71.4%
were male. The characteristics of the included patients are shown
in Table 1, which also includes the outcome events recorded during
the median 47.9 months of follow-up. Statistically significant dif-
ferences were detected for all-cause death, CV death, and MACEs,
but not for CV hospitalizations (p=0.112).

Figure 1 shows the Kaplan-Meier curves and adjusted HR 95% ClI,
ofthe survival probability for all-cause death, CV death, CV hospital-
ization and MACEs through the follow-up, adjusted by age, sex and
baseline comorbidities (diabetes, chronic heart failure, COPD, high
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Table 1
Patients’ baseline characteristics and events during the follow-up according to CPAP termination or continuation.
CPAP terminators N=3,638 CPAP continuators N=10,914 p-value
Baseline characteristics
Age 66.5(13.5) 66.4(13.3) 0.949
Sex, male 2,597 (71.4%) 7,796 (71.4%) 0.975
Chronic heart failure 413 (11.4%) 1,240 (11.4%) >0.999
Ischemic heart disease 607 (16.7%) 1,805 (16.5%) 0.857
High blood pressure 2,399 (65.9%) 7,209 (66.1%) 0.920
Chronic renal failure 315 (8.66%) 946 (8.67%) >0.999
COPD 743 (20.4%) 2,229 (20.4%) >0.999
Diabetes 1,174 (32.3%) 3,527 (32.3%) 0.976
Follow-up events
All-cause death 417 (11.5%) 781 (7.16%) <0.001
CV death 138 (3.79%) 267 (2.45%) <0.001
CV hospitalization 314 (8.63%) 850 (7.79%) 0.112
Major CV event 374 (10.3%) 977 (8.95%) 0.018

Mean (SD) or n (%). Follow-up from Jan 15t 2012 to Dec 315t 2015.

CPAP: continuous positive airway pressure; COPD: chronic obstructive pulmonary disease; CV: cardiovascular.
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Figure 1. Kaplan-Meier curves and adjusted Hazard Ratios (HR) 95% CI, of the survival probability for All-cause death, Cardiovascular (CV) death, CV hospitalization and
Major CV event through the follow-up. All models are adjusted for age, sex and baseline comorbidities (diabetes, chronic heart failure, COPD, high blood pressure, chronic
renal failure, and ischemic heart disease). Number of subjects at risk at each time point are reported under each plot.

blood pressure, chronic renal failure, and ischemic heart disease).
All scenarios showed a statistically significant protective effect of
CPAP on the outcomes: all-cause death (hazard ratio [HR]: 0.59;
95% CI: 0.53-0.67), CV death (HR: 0.61; 95% CI: 0.50-0.75); CV hos-
pitalization (HR: 0.87; 95% CI: 0.76-0.99) and MACEs (HR: 0.84; 95%
CI: 0.75-0.95).

Stratified models for all-cause death and CV death according to
age (<70 or >70 years), sex, baseline high blood pressure (HBP), and

baseline chronic heart failure or ischemic heart disease (CHF/IHD)
are shown in Figure 2. Although no statistically significant differ-
ences were found in any of the scenarios, a higher protective effect
of CPAP on all-cause death was suggested among patients with-
out baseline HBP; and lower protective effect of CPAP on CV death
was suggested among patients without baseline CHF/IHD. These
results remained non-statistically-significant in models including
interaction terms (figure 3).
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Figure 2. Hazard ratios of stratified models for the effect of CPAP treatment on cardiovascular (CV) and all-cause death according to age (<70 or >70 years), sex, baseline high
blood pressure (HBP), and baseline chronic heart failure or ischemic heart disease (CHF/IHD). Models for age and sex are crude. Models for HBP and CHF/IHD are adjusted for

age and sex.
Discussion

The longitudinal analysis of all OSA patients terminating CPAP
treatment in Catalonia in 2011 and similar propensity-score-
matched CPAP continuators showed a significant protective effect
of CPAP on all-cause death, CV death, CV hospitalizations, and major
CV events during the period 2012-2015. No statistically significant
differences were found when stratifying by age, sex, baseline HBP,
and baseline CHF/IHD.

On the one hand, the current results are in contrast with the
primary results of the main randomized controlled trials assessing
the usefulness of CPAP for the secondary prevention of CV events in
OSA patients, which reported null results.5-8 Furthermore, a meta-
analysis of RCTs on this issue by Labarca et al. confirmed the null
results, and hinted that issues with study design and implemen-
tation, including potential biases, variations in CPAP adherence,
and study population characteristics, may have weakened the
findings.!” Only when the results have been analysed in terms of
having a good treatment adherence (thus resembling the majority
of CPAP users in Catalonia), CPAP treatment has been associated
with reduced MACE recurrence.!C It is key to notice that patients
enrolled in RCTs may not be comparable to real-world patients,’
mostly due to tight inclusion and exclusion criteria and ethical con-
siderations on the need to randomize patients to not receiving CPAP
treatment. Therefore, the generalizability of RCT results may be
limited, and alternative approaches such as observational designs
using propensity scores in real-world patients, like in the current
analyses, could provide results with a higher external validity.'? In
contrast, RCTs do avoid healthy adherer and healthy user biases (as
long as being analysed as intention to treat!®), which may affect
other study designs.!?

On the other hand, the results are well-aligned with those of
real-world data studies involving large populations of CPAP-treated
OSA patients. In this sense, the relationship between CPAP termina-
tion and all-cause mortality has already been demonstrated using
data from a French nationwide database,'> with CPAP continuation
being associated with reduced all-cause mortality (HR: 0.61; 95%
CI: 0.57-0.65), exactly in the same magnitude as reported in the
current analyses (HR: 0.59; 95% CI: 0.53-0.67). Similarly, results of
a study on the effect of long-term CPAP use on mortality and mor-
bidity showed that it could reduce mortality and incidence of type
1l diabetes mellitus and CV disease.?® Although no similar approach
has tackled the association for CV death, CV hospitalizations or
major CV events, several real-world data studies have assessed
whether CPAP adherence could reduce CV events. In 2022, Bailey
et al. reported that CPAP adherence could reduce the risk of 30-
day hospitalization readmission of hospitalized patients with OSA
and CVD.2! Similarly, real-life clinical data from the Pays de la Loire
Cohort, including more than five-thousand OSA patients, showed
that high PAP treatment adherence (6-7 h/night) and very high
adherence (>7 h/night) were associated with lower incidence of
major adverse CV events when compared to non-adherent patients
(0-4h/night), HR: 0.75; 95% CI: 0.62-0.92, and HR: 0.78; 95% CI:
0.65-0.93, respectively.'®

The current results did not show significant differences in the
relationship between CPAP and the studied outcomes according to
age, sex, baseline HBP, and baseline CHF/IHD. Results for HBP and
CHF/IHD imply that CPAP could have a role in both the primary
and secondary prevention of MACEs although we could only anal-
yse overall and CV mortality. Other real-world data analyses have
reported differences according to sex,'%22 or previous CV disease, 6
and could hint the existence of different OSA phenotypes which are
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Figure 3. Hazard ratios of the interaction terms for CPAP treatment and sex (men), age (>70), baseline high blood pressure (HBP), and baseline chronic heart failure or
ischemic heart disease (CHF/IHD); in relation to cardiovascular (CV) and all-cause death. Models for sex and age are crude. Models for HBP and CHF/IHD are adjusted for age
and sex. Hazard ratios for the interaction terms with 95% confidence intervals crossing the dashed vertical line indicate that the association between CPAP treatment and
CV/all-cause death was not statistically different in the two categories of the stratified variable (i.e. age <70 and >70 years).

not easily established in large registry-based real-world data stud-
ies. Indeed, results from Hong Kong support a potential role for
OSA phenotypes on the association between CPAP treatment and
CV outcomes.?? In this sense, it would be desirable to enrich cur-
rent population-based registries with further variables that could
allow for better patient characterization. Overall, it seems plausible
that CPAP could potentially act in a primary prevention scenario,
where it could revert some underlying mechanisms when they are
still reversible or partially reversible; and, in secondary prevention
scenarios, but most likely only in certain profiles of patients such
as those reported in the Hong Kong cohort.?>

The link between OSA and CV disease has been widely
recognized.>242> Multiple studies have identified CPAP treatment
as effective in relation to different aspects of CV disease such as
blood pressure,2%27 echocardiographic parameters,?® left ventric-
ular function,?® or venous thromboembolisms,?° among others.
Therefore, the current and previous results from real world data
analyses have a solid research evidence backing their plausibility.

The current results confirm that overall, at the population level,
the continued use of CPAP is associated with reduced CVD out-
comes. However, it cannot be inferred that all OSA patients would
benefit of an added CV protection by regularly using CPAP. Large
RCTs have shown that their targeted participants do not benefit
from CPAP treatment in terms of CV outcomes. Although we do
know that only up to 20% of real-world OSA patients meet eligibil-
ity criteria for RCTs,? this proportion should not be underestimated.
Therefore, the need for adequate OSA patient characterization is
as important as ever, especially when trying to understand which
patients could benefit the most of the CV protection offered by
adequately treating OSA.3'-33

The current study’s approach was intended to circumvent the
restrictions imposed by randomized controlled settings, such as
stringent inclusion and exclusion criteria, or ethical considera-
tions surrounding the withholding of CPAP treatment from patients
in the control group. The use of a large population-based public
dataset had two main advantages. First, it ensured an accurate
picture of CPAP-treated OSA patients in Catalonia, as all patients
prescribed with CPAP therapy through the Catalan Health System
in 2011 were considered for the propensity-score matching, thus
enhancing external validity. Second, and given the median follow-
up of 47.9 months, it allowed for a sufficient number of recorded
events. In contrast, several drawbacks should be noticed. First, the
limited number of available variables in the public dataset did
not allow controlling for potentially important confounding fac-
tors such as OSA severity (either in terms of AHI or other indices),
OSA symptoms (sleepiness), adherence to CPAP treatment, the
level of systolic blood pressure, body mass index, tobacco expo-
sure, alcohol, physical activity, and the baseline severity of each
comorbidity. In fact, comorbidity assessment was limited to ICD-
9 codes, which could be a source of bias on its own. Some of the
abovementioned shortcomings in terms of available variables can
be partially overcome by population-based information from Cat-
alonia. For instance, official data provided by AQuAS states that
the overall CPAP compliance in Catalonia is high (>80% of treated
patients with >3 hours/night), which is in line with historic data
showing that 80% of patients have a compliance above 4 h/night
in the Health Region of Barcelona.?* Second, the results may be
affected to a certain degree by healthy adherer or healthy user
bias,!? which could not be tackled by the propensity score match-
ing as the study database did not have information on adherence
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to other treatments that could be used as a surrogate. However, as
previously discussed, the results from the Pays de la Loire Cohort,
considering CV active drug adherence as a proxy of healthy adherer
effect, were very similar to those reported here in both direction
and magnitude of the associations.'® Third, the study database did
not include subjects who were prescribed CPAP therapy from pri-
vate medical centres. However, in Catalonia, nearly 90% of complex
treatments, including CPAP therapy, are prescribed through the
public health system. Fourth, no information on the motivation for
CPAP termination was available. Potential biases related to this fac-
tor were mitigated by deciding to start the follow-up periodin 2012,
so CPAP termination was not motivated by a worsening of health
status during the follow-up. Finally, the limited number of variables
available for propensity score matching could not suffice to rule
out potential residual confounding by known or unknown factors,
such as socioeconomic status or level of health literacy and self-
care. Overall, the current manuscript presents results with a high
external validity, as this is the very first population-based study on
this topic, but with a higher potential risk of biases. Therefore, the
results should be interpreted cautiously and in the light of the rest
of the literature.

In conclusion, the analysis of all OSA patients terminating
CPAP treatment in Catalonia during 2011, and similar propensity-
score-matched CPAP continuators, suggests that CPAP treatment
continuation could be associated with a significantly lower risk
of all-cause death, CV death, CV hospitalizations, and MACEs. The
results of other real-world studies added to those reported here,
which are especially valuable given their population-based nature,
as well as those of RCTs when analysed in the light of good treat-
ment adherence suggest that CPAP treatment continuation and
adherence could lower the risk of CV events. Moreover, the com-
bined results of RCTs and real-world studies suggests the existence
of different OSA patient phenotypes in which CPAP treatment
would be differently associated to CV outcomes. Therefore, OSA
patient characterization either with new or conventional metrics
is as important as ever, especially when trying to understand which
patients could benefit the most of the CV protection offered by
adequately treating OSA.

Funding Information

This study was supported by Instituto de Salud Carlos III (ISCIII)
through the project “PI18/00502”, co-funded by ERDF, “A way
to make Europe”; Spanish Respiratory Society (SEPAR); Sociedad
Espafiola de Suefio (SES); Societat Catalana de Pneumologia
(SOCAP) - Beca Esteve Teijin; Associacié Lleidatana de Respira-
tori (ALLER); and ResMed Foundation. Jordi de Batlle acknowledges
the Catalan Departament de Salut (PERIS 2016: SLT002/16/00364)
and Instituto de Salud Carlos III (ISCIII; Miguel Servet 2019:
CP19/00108), co-funded by the European Social Fund (ESF), “Invest-
ing in your future”. MS received financial support from a “Ramén
y Cajal” grant (RYC2019-027831-I) from the “Ministerio de Ciencia
e Innovacién - Agencia Estatal de Investigacion” cofunded by the
European Social Fund (ESF)/“Investing in your future”. FB is sup-
ported by the ICREA program, Generalitat de Catalunya. The funders
did not play any role in the study design, study analysis, manuscript
preparation or decision to publish this work.

Author Contributions

EG-L had full access to all of the data in the study and takes
responsibility for the integrity of the data and the accuracy of the
data analysis. JdB wrote the first draft of the manuscript. JdB, EG-
L and FB defined the study design. All authors contributed to the
interpretation of results and critically reviewed the manuscript.

Archivos de Bronconeumologia Xxx (XXXX) XXX—-XXX
Conflicts of interest

All authors state that they have no conflicts of interest to declare.

Acknowledgments

The authors acknowledge the Catalan Health Quality and Assess-
ment Agency (AQuAS) and its Public Data Analytical Program for
Health Research and Innovation (PADRIS Program) for kindly pro-
viding all required data at the request of the Master Plan for
Respiratory Diseases (Ministry of Health, Catalonia).

References

1. Senaratna CV, Perret JL, Lodge CJ, Lowe A], Campbell BE, Matheson MC, et al.
Prevalence of obstructive sleep apnea in the general population: A systematic
review. Sleep Med Rev. 2017;34:70-81.

2. Sanchez-de-la-Torre M, Campos-Rodriguez F, Barbé F. Obstructive sleep apnoea
and cardiovascular disease. Lancet Respir Med. 2013;1:61-72.

3. Iftikhar IH, Bittencourt L, Youngstedt SD, Ayas N, Cistulli P, Schwab R, et al.
Comparative efficacy of CPAP, MADs, exercise-training, and dietary weight loss
for sleep apnea: a network meta-analysis. Sleep Med. 2017;30:7-14.

4, Martinez-Garcia M-A, Capote F, Campos-Rodriguez F, Lloberes P, Diaz de Atauri
M]J, Somoza M, et al. Effect of CPAP on Blood Pressure in Patients With Obstruc-
tive Sleep Apnea and Resistant Hypertension. JAMA. 2013;310:2407-15.

5. Marin J, Carrizo S, Vicente E, Agusti A. Long-term cardiovascular outcomes
in men with obstructive sleep apnoea-hypopnoea with or without treatment
with continuous positive airway pressure: an observational study. Lancet.
2005;365:1046-53.

6. McEvoy RD, Antic NA, Heeley E, Luo Y, Ou Q, Zhang X, et al. CPAP for Pre-
vention of Cardiovascular Events in Obstructive Sleep Apnea. N Engl ] Med.
2016;375:919-31.

7. Peker Y, Thunstrom E, Glantz H, Eulenburg C. Effect of Obstructive Sleep Apnea
and CPAP Treatment on Cardiovascular Outcomes in Acute Coronary Syndrome
in the RICCADSA Trial. ] Clin Med. 2020;9:405114112.

8. Sanchez-de-la-Torre M, Sanchez-de-la-Torre A, Bertran S, Abad ], Duran-
Cantolla ], Cabriada V, et al. Effect of obstructive sleep apnoea and its treatment
with continuous positive airway pressure on the prevalence of cardiovascular
events in patients with acute coronary syndrome (ISAACC study): a randomised
controlled trial. Lancet Respir Med. 2020;8:359-67.

9. Reynor A, McArdle N, Shenoy B, Dhaliwal SS, Rea SC, Walsh ], et al. Continu-
ous positive airway pressure and adverse cardiovascular events in obstructive
sleep apnea: are participants of randomized trials representative of sleep clinic
patients? Sleep. 2022;45:zsab264.

10. Sanchez-De-La-Torre M, Gracia-Lavedan E, Benitez ID, Sanchez-De-La-Torre A,
Moncusi-Moix A, Torres G, et al. Adherence to CPAP Treatment and the Risk of
Recurrent Cardiovascular Events: A Meta-Analysis. JAMA. 2023;330:1255-65.

11. Rotenberg BW, Murariu D, Pang KP. Trends in CPAP adherence over twenty years
of data collection: a flattened curve. ] Otolaryngol Head Neck Surg. 2016;45:43.

12. Patel SR, Bakker JP, Stitt CJ, Aloia MS, Nouraie SM. Age and Sex Disparities in
Adherence to CPAP. Chest. 2021;159:382-9.

13. Pack Al, Magalang U], Singh B, Kuna ST, Keenan BT, Maislin G. Randomized clin-
ical trials of cardiovascular disease in obstructive sleep apnea: understanding
and overcoming bias. Sleep. 2021;44:zsaa229.

14. De Batlle ], Bertran S, Turino C, Escarrabill ], Sinchez-De-La-Torre M, Woehrle
H, et al. Mortality in patients treated with continuous positive airway pressure
at the population level. Am ] Respir Crit Care Med. 2018;197:1486-8.

15. Pépin JL, Bailly S, Rinder P, Adler D, Benjafield AV, Lavergne F, et al. Relation-
ship Between CPAP Termination and All-Cause Mortality: A French Nationwide
Database Analysis. Chest. 2022;161:1657-65.

16. Gerves-Pinquié C, Bailly S, Goupil F, Pigeanne T, Launois S, Leclair-Visonneau L,
et al. Positive Airway Pressure Adherence, Mortality, and Cardiovascular Events
in Patients with Sleep Apnea. Am ] Respir Crit Care Med. 2022;206:1393-404.

17. Labarca G, Dreyse ], Drake L, Jorquera J, Barbe F. Efficacy of continuous positive
airway pressure (CPAP) in the prevention of cardiovascular events in patients
with obstructive sleep apnea: Systematic review and meta-analysis. Sleep Med
Rev. 2020;52:101312.

18. McCoy CE. Understanding the Intention-to-treat Principle in Randomized Con-
trolled Trials. West ] Emerg Med. 2017;18:1075-8.

19. Kapur VK, Psaty BM. Obtaining Valid Estimates of the Effect of CPAP Therapy:
Reducing Healthy Adherer and Other Biases in Observational Studies. Chest.
2022;161:1444-5.

20. Dodds S, Williams LJ, Roguski A, Vennelle M, Douglas NJ, Kotoulas SC, et al. Mor-
tality and morbidity in obstructive sleep apnoea-hypopnoea syndrome: results
from a 30-year prospective cohort study. ER] Open Res. 2020;6, 00057-2020.

21. Bailey MD, Wickwire EM, Somers VK, Albrecht JS. Adherence to continuous pos-
itive airway pressure reduces the risk of 30-day hospital readmission among
older adults with comorbid obstructive sleep apnea and cardiovascular disease.
] Clin Sleep Med. 2022;18:2739-44.

22. De Batlle ], Bertran S, Turino C, Escarrabill J, Dalmases M, Garcia-Altés A,
et al. Longitudinal analysis of causes of mortality in continuous positive air-


http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0225
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0230
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0235
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0240
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0245
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0250
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0255
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0260
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0265
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0270
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0275
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280

ARTICLE IN PRESS

J. deBatlle, E. Gracia-Laveddn, J. Escarrabill et al.

23.

24.

25.

26.

27.

28.

way pressure-treated patients at the population level. Ann Am Thorac Soc.
2021;18:1390-6.

Xu PH, Fong DYT, Lui MMS, Lam DCL, Ip MSM. Cardiovascular outcomes in
obstructive sleep apnoea and implications of clinical phenotyping on effect of
CPAP treatment. Thorax. 2023;78:76-84.

Gottlieb DJ. Sleep Apnea and Cardiovascular Disease. Curr Diab Rep. 2021;21:
64.

Yeghiazarians Y, Jneid H, Tietjens JR, Redline S, Brown DL, El-Sherif N, et al.
Obstructive Sleep Apnea and Cardiovascular Disease: A Scientific Statement
From the American Heart Association. Circulation. 2021;144:e56-67.
Sanchez-de-la-Torre M, Gracia-Lavedan E, Benitez ID, Zapater A, Torres G,
Sanchez-de-la-Torre A, et al. Long-Term Effect of Obstructive Sleep Apnea
and Continuous Positive Airway Pressure Treatment on Blood Pressure in
Patients with Acute Coronary Syndrome: A Clinical Trial. Ann Am Thorac Soc.
2022;19:1750-9.

Marin JM, Agusti A, Villar I, Forner M, Nieto D, Carrizo S], et al. Association
between treated and untreated obstructive sleep apnea and risk of hypertension.
JAMA. 2012;307:2169-76.

Chetan IM, Maierean AD, Gergely BD, Cabau G, Tomoaia R, Chis AF, et al. A
Prospective Study of CPAP Therapy in Relation to Cardiovascular Outcome in

29.

30.

31.

32.

33.

34.

Archivos de Bronconeumologia xxx (XXxX) XXX—XXX

a Cohort of Romanian Obstructive Sleep Apnea Patients. ] Pers Med. 2021;11:
1001.

Kanda T, Tawarahara K, Kato H, Ishibashi H, Nakamura N, Tokonami Y,
et al. Subclinical and latent cardiac dysfunction in obstructive sleep apnea
and effectiveness of continuous positive airway pressure. Sleep Breath.
2023;27:1709-16.

Alonso-Fernandez A, Toledo-Pons N, Garcia-Rio F. Obstructive sleep apnea and
venous thromboembolism: Overview of an emerging relationship. Sleep Med
Rev. 2020;50:101233.

Zinchuk A, Yaggi HK. Phenotypic Subtypes of OSA: A Challenge and Opportunity
for Precision Medicine. Chest. 2020;157:403-20.

Keenan BT, Magalang U], Mazzotti DR, McArdle N, Gislason T, Singh B, et al.
Obstructive Sleep Apnea Symptom Subtypes and Cardiovascular Risk: Con-
flicting Evidence to an Important Question. Am ] Respir Crit Care Med.
2022;205:729-30.

Redline S, Azarbarzin A, Peker Y. Obstructive sleep apnoea heterogeneity and
cardiovascular disease. Nat Rev Cardiol. 2023;20:560-73.

Roldan N, Castell6 V, Costansa G, Cerda P, Pascuas A, Humke L, et al. CPAP
compliance according to hospitals in Barcelona health region. Eur Respir J.
2013;42:P2576.


http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0280
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0285
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0290
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0295
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0300
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0305
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0310
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0315
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0320
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0325
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0330
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0335
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340
http://refhub.elsevier.com/S0300-2896(24)00194-7/sbref0340

	Effect of CPAP Treatment on Cardiovascular Outcomes
	Introduction
	Methods
	Study Design and Population
	Propensity Score Matching
	Variables and Data Collection
	Statistical Analysis
	Ethics and Data Protection

	Results
	Discussion
	Funding Information
	Author Contributions
	Conflicts of interest
	Acknowledgments
	References


