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Question for MOC

• A 60 year old male with PMH of diabetes, hypertension, BMI of 28 and 
hyperlipidemia all of which are currently diet controlled presents for 
evaluation of OSA. The patient’s family attests to daytime somnolence, 
witnessed apneic episodes and some memory problems for which the 
patient has insight into. Patient otherwise has been able to continue 
exercising including daily 30 minute moderate intensity runs. Home 
study demonstrates an AHI of 4.5. A recent echocardiogram 
demonstrates normal LVEF, moderate diastolic dysfunction and 
decreased right ventricular systolic function with a PASP of 45mmHg. 
Physical exam demonstrates no edema, JVD or rales. What is the next 
best management choice?
• A. Cardiac MRI to evaluate for presumed heart failure and Holter monitor for 

arrhythmia
• B. Coronary CTA to evaluate for obstructive coronary disease and initiating GLP1 

agonist for presumed OSA
• C. Repeat in-lab PSG and Coronary artery calcium score 
• D. Refer to Cardiology



Why Would I Care about OSA and CPAP?





How Do I Approach Research?



Why ELSE would Cardiologists care?



How does Sleep Apnea affect the Heart



How does Sleep Apnea affect the Heart



How does Sleep Apnea affect the Heart



How CPAP affects HF with OSA





SDB by BMI and EF



Cardiorespiratory Fitness Among OSA & DM



Aortic Distensibility and CVD



INOCA, CMD and OSA



Afib and OSA



Risk of new AF among OSA/COPD



OSA and SCD



OHS and CVD



Incidence of Afib by OSA severity and BMI



Impact of OSA on mortality in HF



CPAP for OSA receiving CABG 



Summary So Far

• OSA is a risk factor for most Cardiac Pathologies
• Mechanisms are likely related to sympathetic activation, 

increased LV and RV afterload, and ultimately changes in cardiac 
fibrosis 

• This is likely directly associated with AHI
• CPAP probably helps but data is classically inconsistent 

• How can we be sure? Is there a manner to detect positive or 
negative effects of cardiac pathologies?



Advanced Cardiac Imaging and OSA/OHS



Cardiac MRI



What is Cardiac MRI



Classic OSA CMR patterns



LV and RV remodeling in OSA by CMR



LV and RV remodeling in OSA by CMR



MESA: OSA and LV structure 



MESA: OSA and Thoracic Aorta assessment



Sphericity by CMR and OSA



HCM, OSA and LGE mediating Arrhythmia



OSA and RVEF among HOCM



CPAP on FMD and Chamber sizes in OSA and DM2



CPAP effect on BNP and LAVI by CMR



CPAP reduces RVEDV in severe OSA by CMR



Short CPAP improves Remodeling



Cardiac CTA



What is Cardiac CT? Is there an OSA phenotype?



CCTA evaluation of EAT inflammation in OSA



Arousals among OSA and CAD by CCTA



Mechanism of CAD – Calcified vs. Noncalcified



OSA and Calcium scoring 





Association for AHI and CAC: meta-analysis



OSA as a predictor of CAC>400



OSA and CAC volume among males



MESA: OSA and CAC progression



OSA-specific pulse-rate response and CVD



CPAP and GLP-1s for CVD in OSA



CPAP but not GLP-1s improve CVD in OSA



Echo



What’s an Echo?



Diastolic Dysfunction and Osa severity 



Aortic Root Diameter among HTN and OSA



RV remodeling in OSA: Meta-analysis



RV strain and function: Meta-analysis



Epicardial Adipose Tissue and OSA 



Diastolic Dysfunction and CPAP



CPAP on LV diastolic dysfunction



Acute CPAP effects on TTE



3D Echo and CPAP effects on LV parameters



Subclinical LV GLS and OSA by severity 



CPAP treatment impact on RV by 2D Echo



CPAP effect on RV and global function



CPAP on RV performance among High Altitude



OSA, Weight flux, CPAP and Chamber size



CPAP among OSA and Afib by TTE





CPAP effect on Acute Decompensated HF



CPAP effect on Acute Decompensated HF



CPAP on LV/RV Function: Meta-Analysis



Predicting OSA Severity by Echo



Entresto and Sleep Apnea



OHS induced PH and NIV on Echo



OHS Overlap with OSA on LA Diameter



Summary of Imaging of OSA:
CMR Echo CCT

OSA 
increases

LVMI*, ECV* , LVEDV**, LVESV, 
RVEDV**, RVESV**, aortic 
diameter, and sphericity, LAVI^,
Atrial LGE^, %LGE^ and RVEF^

RVD, RVWT, RV performance index, RV free 
wall diameter, LVMI, diastolic A wave*, EAT 
thickness

EAT attenuation*, CAC 
score*, CAC density*, 
chances of CAC>400, 
CAC progression

OSA 
decreases

FMD**, RVEF RV s’, TAPSE, RV FAC, RV GLS, LV GLS*, E/A 
ratio*, RV diastolic function

-

OSA no 
effect

Aortic PW and distensibility LVEF*, LV wall thickness, LV cavity size, atria 
size

-

CPAP 
improves

RVEDD, RVEDV, RVEF, RVOT 
outflow acceleration time^, 
PASP, LVMI, atrial GLS, LAVI, 
RAVI

LVEF, LV GLS, RV GLS, isovolumetric 
acceleration, TAPSE (2/3 studies), RV s’, E/e’ 
(by 3D echo), LAEF, LA active emptying 
volume, tricuspid gradient, LVMI^, Aortic 
root diameter and distensibility^

Total, low density, and 
noncalcified plaque 
volumes

CPAP no 
effect

FMD, LAVI^, LVEF, arterial 
stiffness

TAPSE, E/e’ (by 2D echo), FAC, RVD, RV 
%strain, diastolic dysfunction^, LAVI, E/A^, 
LVEF, e’

-

*=linearly with AHI/severity; **=additional interactive effect with other risk factors, ^=in select subsets



Utility of Advanced Imaging for Sleep Physician

• There aren’t clearly established guidelines regarding the utilization 
of cardiac imaging for OSA alone
• There are for screening for OSA among other disease states or 

concomitant disorders  such as hypertension
• My personal practice:

• Any patient with an AHI >15 or moderate-severe OSA would get an echo 
with strain measurements with repeat echo no less than 3 months but 
likely yearly to assure no other pathologies

• AHI>15 and asymptomatic should get a Calcium score
• If cardiorespiratory fitness subjectively is not improving or other 

symptoms, consider echo or stress testing or coronary CTA as per chest 
pain guidelines

• If ventricular arrhythmia or concerning echo findings, consider CMR to 
confirm or determine additional pathologies



Questions Not Answered

• How do GLP1 agonist studies account for statins in assessment of 
effect?

• Does Entresto have a role in treatment of OSA beyond HF?
• How much does coronary microvascular dysfunction mediate the 

effects of OSA? Is this further mediated by EAT?
• How do oral devices and INSPIRE affect echocardiography 

parameters?
• To what degree did CPAP adherence affect many of these cardiac 

studies?
• How does CPAP affect ECV on CMR? 



What Do We Make of This Study?



Additional Key Features of the meta-analysis

• Post-hoc analysis different from the initial design of evaluation for 
testing CPAP in high and low risk OSA

• Potential for selection bias and cherry picking these studies
• Utilization of delta HR and hypoxic burden as opposed to AHI or 

other more well established markers in the cardiology literature
• Granted, I’m not the most familiar so perhaps this is better in some ways I 

don’t understand

• The nature of each of the cardiovascular treatments in each of 
these studies is also variable as treatment for CAD has rapidly 
evolved over the past 20 years



Key features

• SAVE trial average 3.3 hours per night CPAP and based CPAP on 
Epworth sleepiness scale scores of 11 as a cutoff without mention 
of AHI or severity of OSA or pressure settings; presumed 100% 
adherence to be included in the study

• ISAACC trial mean adherence time on CPAP was 2.78 hours and 
patients were nonsleepy; no mention of adherence rate

• RICCADSA did have 60% adherence rate but average time not 
mentioned; however, their cox regression models for CPAP usage 
>3h/night and >5h/night did not achieve significance while their 
>4h/night did so it may have been underpowered to achieve these 
ends overall
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Questions
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