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Introduction: Sleep disordered breathing (SDB) has been impli-

cated in atrial fibrillation (AF) in population-based studies, how-

ever, its role remains unclear and inconsistent. We hypothesize 

greater risk of 5-year incident AF with SDB and sleep-related hyp-

oxia in a clinic-based cohort.

Methods: Cleveland Clinic patients (age>18) who underwent 

polysomnogram (PSG) or split studies 11/27/2004-12/30/2015 with >3 

hours diagnostic time were examined. Predictors include AHI, % sleep 

time oxygen saturation<90% (T90), and minimum and mean oxygen 

saturation(minSaO2 and meanSaO2, respectively). Cox proportional 

hazard models were fit with time from sleep study to AF diagnosis as 

the dependent variable. Covariates included age, sex, race, body mass 

index(BMI), cardiovascular risk factors (hypertension, diabetes mel-

litus, hyperlipidemia), heart failure, coronary artery disease, myocardial 

infarction, history of coronary artery bypass grafting, chronic ob-

structive pulmonary disease, tobacco use, and use of anti-arrhythmic 

drugs. Data were censored at date of last follow up or at 5-years.

Results: The sample was comprised of 43,634 patients: age 51.7±14.5, 

51.9% male, 74.5% White, and 7.1%(n=3,090) with AF. Of those 

without AF, 1,176(2.9%) developed 5-year incident AF. For each 10% 

increase in T90, incident AF increased by 7% (HR=1.07, 95%CI=1.05-

1.10). Compared to reference, patients with 25.01-50%, 50.01-75%, 

and 75.01-100% time T90 had 22% (HR=1.22, 95%CI=1.01-1.46), 

49% (HR=1.49, 95%CI=1.20-1.85), and 65% (HR=1.65, 95%CI=1.26-

2.15) higher incident AF, respectively. For every 10-unit increase in 

minSaO2 and meanSaO2, incident AF decreased by 11%(HR=0.89, 

95%CI=0.83-0.95) and 23% (HR=0.77, 95%CI=0.68-0.86), respect-

ively. AHI did not demonstrate a statistically significant relationship 

with incident AF at a significance level of 0.05.

Conclusion: Sleep-related hypoxemia, defined by cumulative 

burden below 90% SaO2, demonstrated an association with inci-

dent AF in this large clinic-based cohort, even considering con-

founding factors. On the other hand, SDB severity as defined by 

AHI did not demonstrate this relationship. These findings are con-

sistent with experimental models that identify intermittent hypoxia 

and oxidative stress leading to alterations of the cardiac substrate, 

thus implicating sleep-related hypoxemic mechanisms as a salient 

driver in the evolution of atrial arrhythmogenesis.
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Introduction: Central to the pathophysiology of SARS-CoV-2 is 

immune dysregulation and systemic inflammation, however, it is 

yet unknown whether sleep-related hypoxemia--which we have 

recently noted to be associated with worse COVID-19 clinical 

outcomes--is mediated by these biomarkers and pathways.

Methods: Data from patients who tested positive for SARS-CoV-2 

and part of the integrated Cleveland Clinic COVID-19 and sleep 

laboratory registries from March-November 2020 were included. 

To assess the mediation effect of biomarkers, the relationship be-

tween sleep-related hypoxia measures (% sleep time<90%SaO2,T90) 

and moderate/severe  WHO-7 COVID-19 score (use of supple-

mental oxygen, non-invasive ventilation, mechanical ventilation/

ECMO or death) was first tested. The mediation effect, or natural 

indirect effect, of biomarkers of inflammation (C-Reactive Protein 

(CRP), white blood cell (WBC) count (with a focus on lympho-

cyte count) and lactate) was then estimated by logistic regression 

models adjusted for demographics, comorbidities, smoking pack 

year and site location using PROC CAUSALMED statement in 

SAS software (version 9.4, Cary, NC).

Results: The analytic sample included 446 patients hospital-

ized due to COVID-19: age:63.3.±13.8  years,51.3% female,39% 

African American with body mass index(BMI)=36.1±9.3kg/

m2. Thirty-six percent used supplemental oxygen, 4% used high-

flow or non-invasive ventilation,5% required ECMO or mechan-

ical ventilation and 2% died. Hypoxic measures were associated 

with moderate/severe WHO-7 COVID-19 outcome: T90 median 

(>1.8%vs.≤1.8%)  (OR=2.04, 95%CI:1.28-3.23,p=0.003), 5% in-

creases in both mean SaO2  (OR=0.43, 95%CI: 0.26-0.70,p=<0.001) 

and minimum SaO2  (OR=0.84, 95%CI: 0.72-0.99,p=0.03). CRP 

was associated with mean SaO2 (p=0.040) and minimum SaO2 

(p=0.029), likewise mediation analysis showed that there was a 

significant natural indirect effect of CRP in both hypoxia meas-

ures (OR=0.86,95%CI 0.73-0.99,p=0.036;OR=0.95,95%CI 0.90-

1.00,p=0.034 respectively). WBC count, but not lymphocyte count 

subset, was associated with mean SaO2 (p=0.044), but the natural 

indirect effect was not significant (p=0.23. Lactate was associated 

with minimum SaO2 (p=0.044), but the natural indirect effect 

was not significant (p=0.23). T90 median was not associated with 

CRP(p=0.13), WBC count(p=0.87) or lactate(p=0.28).

Conclusion: CRP appears to represent a relevant mediator of 

sleep-related hypoxia and WHO-7 clinical outcomes. Further in-

vestigation is needed to elucidate if  treatment of sleep-related 

hypoxia downregulates biomarkers of systemic inflammation to 

modify disease course.
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Introduction: Obstructive sleep apnea (OSA) is associated with 

atrial fibrillation (AF). Several features of OSA are thought to play 

role in the development of AF. A recently developed artificial intel-

ligence (AI) enabled electrocardiogram (ECG) algorithm predicts 

the probability of future development of AF from a single ECG. 

We sought to examine the relationship between polysomnogram 

(PSG) and clinical features of patients with OSA and the prob-

ability of future AF (P-AF).

Methods: Consecutive adults (age ≥ 18) with OSA and with an ECG 

obtained within 2 years of their attended polysomnograms (PSG) 
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were examined. We excluded patients with AF, left ventricular ejec-

tion fraction < 50%, implanted pacemaker or cardioverter defib-

rillator. We recorded demographics, apnea-hypopnea index (AHI), 

respiratory arousal threshold (RAT), percent sleep time with 

SpO2 < 89%, arousal index, and a comorbidity score composed of 

presence of coronary artery disease (CAD), hypertension (HTN), 

diabetes mellitus (DM), stroke, and chronic lung disease. One and 

two-way ANOVA was used to examine the relationship of OSA 

severity (mild, moderate, or severe) with P-AF. Multiple linear re-

gression further characterized associations with P-AF.

Results: Mean AI determined P- AF was 0.052±0.012 (mean±SE) 

in mild, 0.064±0.014 in moderate, and 0.105 + 0.014 in severe OSA, 

demonstrating a significant association of OSA severity with P-AF 

(p = 0.01). Post-hoc pairwise tests showed a significant difference 

in P-AF between mild and severe (p = 0.008) but not between mod-

erate and severe OSA (p = 0.083). Multiple linear regression with 

all the variables listed above showed the association between OSA 

severity and P-AF remains significant (P = 0.044). Age (p<0.001) 

and comorbidity score (p<0.001) were the only other variables sig-

nificantly associated with P-AF.

Conclusion: OSA severity determined by AHI was significantly 

associated with P-AF as determined by a novel ECG-based AI 

algorithm independent of other variables.   Given the strength 

of association with age and the comorbidity score, OSA severity 

may have been associated as it is known to increase with age and 

comorbid conditions. Future directions include incorporating AI 

enabled algorithms to identify individuals with the highest risk of 

AF in whom the role of OSA treatment in reducing risk of AF may 

be examined.
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Introduction: Obstructive sleep apnea (OSA) is characterized by 

recurrent, partial or complete obstructive respiratory events ac-

companied by interruptions in sleep with frequent arousals, deoxy-

genation, and/or sleep disturbance. The present study profiled the 

largest array of plasma proteins, to date, to contribute to the identi-

fication of proteomic biomarkers associated with the presence and 

severity of OSA.

Methods: The SomaScan highly multiplexed aptamer assay was 

used to profile 5,000 proteins in 24–48-hour old EDTA plasma 

samples from the Stanford Technology Analytics and Genomics 

in Sleep (STAGES) study. The apnea-hypopnea index (AHI) was 

derived from overnight polysomnography and all participants pro-

vided a blood sample. OSA severity was classified as moderate-to-

severe (AHI>15) and controls/mild OSA (AHI<15). Univariate 

linear regression analyses included log2-normalized relative 

protein expression as the dependent variable, AHI/OSA as the in-

dependent variable, and important covariates such as age, gender, 

BMI, BMI2, age x gender x BMI, sample storage time, and blood 

draw period. False discovery rate (FDR) to control for multiple 

testing was applied with an a-priori p-value of 0.05 for identifying 

significance.

Results: Univariate analyses identified 101 (65 upregulated, 36 

downregulated) differentially expressed proteins (DEPs) between 

moderate-to-severe OSA and controls/mild OSA and 120 proteins 

(69 positive, 51 negative) associated with AHI as a continuous 

outcome with 70 proteins consistent in both models. Upregulated 

proteins involved pathways related to complement and coagu-

lation cascades and metabolic processes and downregulated 

proteins involved pathways related to regulation of  insulin-like 

growth factor, fibrin clot formation, and MAPK signaling. An 

OSA machine learning classifier (AHI>15 vs AHI<15) trained 

on relative protein expression performed robustly, achieving 72% 

accuracy in a validation dataset. Significant contributing features 

of  the classifier included age, BMI, and 134 proteins, including 22 

DEPs identified in univariate analyses for OSA categories.

Conclusion: The present study identified differential protein ex-

pression patters associated with OSA and AHI, thereby supporting 

the potential of proteomic biomarkers in OSA and providing new 

insight into the mechanisms underlying OSA.

Support (If Any): This work was supported, in part, by the 

National Heart, lung, and Blood institute [T32HL110952] and the 

Klarman Family Foundation.
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Introduction: Nasal airway obstruction can play an important role 

in pathogenesis and treatment of obstructive sleep apnea (OSA). 

Surgery for nasal obstruction can improve patient-reported OSA 

outcomes, including snoring and daytime sleepiness, as well as ad-

herence and pressure requirements with continuous positive airway 

pressure (CPAP) therapy. The aim of this study was to examine 

whether previous nasal surgery was associated with UAS treatment 

efficacy.

Methods: From the ADHERE Registry, propensity score 

matching generated a cohort of UAS patients with prior nasal 

surgery including septoplasty, turbinate reduction, polyp removal 

(NS) and a comparable cohort of UAS patients without prior nasal 

surgery (WNS). Patients were matched based on demographic vari-

ables including pre-operative oral appliance use, prior CPAP use, 

gender, age, baseline apnea hypopnea index (AHI) and baseline 

Epworth Sleepiness Score (ESS).  Data included demographic vari-

ables, therapy outcome measures including AHI, ESS, therapy use, 

and responder rate. Student’s t-test was used to compare normally 

distributed numeric data and Fisher’s exact test to compare cat-

egorical data. One sided t-tests with non-inferiority margin of 7.5 

events/hr for AHI, 2 points for ESS, and 0.5 hr/night for Therapy 

Use were performed to determine non-inferiority.

Results: The ADHERE dataset from October 2021 included 

169 patients from each cohort were matched for comparison. 

Reduction in AHI was 21.01 ±17.94 in WNS cohort and 18.39 ± 

16.4 after UAS (p=0.162) in NS cohort. Reduction in ESS in WNS 

cohort was 4.85  ± 4.98 and 4.48  ±5.83 (p=0.528) in NS cohort. 

B. Clinical Sleep Science and Practice XII. Sleep-Related Breathing Disorders
D

o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/s
le

e
p
/a

rtic
le

/4
5
/S

u
p
p
le

m
e
n
t_

1
/A

3
2
5
/6

5
9
2
8
7
7
 b

y
 g

u
e
s
t o

n
 1

3
 J

u
n
e
 2

0
2
2


