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A whirlwind tour…
Sleep Apnea and….
• Atrial fibrillation
• HFpEF/HFrEF
• Cerebrovascular disease
• Cardiovascular disease
• Pulmonary hypertension
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Baseline…
Sleep apnea is associated with multiple cardiovascular diseases.
Treatment with CPAP:
• Modestly reduces blood pressure
• Modestly improves LVEF in HFrEF patients
• Improves cardiovascular morbidity and mortality in moderate to
severe OSA, particularly those who are excessively sleepy
• Reduces the odds of AF recurrence following cardioversion
• Improves functional outcomes following stroke
Data is inconclusive for mild SDB and cardiovascular risk and risk
reduction with treatment

Atrial Fibrillation and Sleep Apnea
• Prospective observational study
• N=123
• 2 nights ambulatory PSG

Clin Cardiol. 2018;41:594–600.
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Atrial Fibrillation and Sleep Apnea
• OSA diagnosed in 85%
• 27% of “normals” had REM‐
related OSA
• Age and male gender =
predictors of OSA

Clin Cardiol. 2018;41:594–600.

Impact of CPAP on AFib
• Single‐center randomized parallel
study
• N=25
• Eligibility
• DCCV within 30d with sinus on post‐ECG

• Intervention
• Split night PSG with CPAP for OSA and
ASV for CSA/Complex apnea
• q3mo follow up for a year or until AF
recurred (ESS, FOSQ, PAP data and ECG)

Int J Cardiol. 2018 Nov 20. pii: S0167‐5273(18)36067‐4
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Int J Cardiol. 2018 Nov 20. pii: S0167‐5273(18)36067‐4

Post‐Op AF in OSA
• Aim: to evaluate if OSA risk is associated with post‐cardiac surgery AF,
reintubation, or ICU LOS
• Retrospective observational study of CABG pts
• N=1593
• Overall incidence of 37% AF

Anesth Analg 2018;126:2025–31
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An increased STOP‐BANG score was associated with higher odds of
postoperative atrial fibrillation (odds ratio [95% confidence interval
{CI}], 1.16 [1.09–1.23] per‐point increase in the STOPBANG score; P <
.001).

Anesth Analg 2018;126:2025–31

Heart Failure, Arrhythmias, SA & ASV
• Recruited from CAT‐HF trial: prospective sub‐study
• CAT‐HF: HFrEF, HFpEF with AHI>15/h; ASV +OMT vs. OMT alone
• Eligible device types included permanent pacemakers, implantable
cardioverter‐defibrillators (ICDs), and cardiac resynchronization therapy‐
defibrillator [CRT‐D] devices

• Aim: to determine whether ASV with optimal medical therapy (OMT)
reduces AF and/or VT/VF burden compared to OMT alone.
• N= 35
• Co‐primary endpoints: AF burden and Occurrence of ventricular
arrhythmia
Heart Rhythm 2019;16:91‐97
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• AF burden reduced
• No increased VT/VF events

Heart Rhythm 2019;16:91‐97

MI and Sleep Apnea
• Single center prospective observational study
• The aim of this study was to investigate whether EDS would be an
independent prognostic factor after myocardial infarction
• N=112
• Inclusion: MI
• Exclusion: known SDB and treatment with PAP, sedatives
• Polysomnography within 7d of MI, ESS
• The primary composite end point was major adverse cardiac events
(MACE), including death (either cardiovascular or all‐cause mortality),
readmission for recurrent nonfatal MI, hospitalized unstable angina
regardless of revascularization, hospitalized heart failure, stroke, and
significant arrhythmic events
Am Heart Assoc. 2018;7:e007221
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MI and Sleep Apnea

Am Heart Assoc. 2018;7:e007221

Am Heart Assoc. 2018;7:e007221
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• Patients with EDS had more than twice the risk of MACE 4yrs after MI than
those without EDS
• Prognostic value persisted after adjusting for age, DM, LVEF, AHI, Sat, Depression

• Mod‐Sev SDB + EDS was associated with a higher risk of MACE, even after
adjusting for min sat and age

Am Heart Assoc. 2018;7:e007221

CPAP and MACE

Respiratory Research (2018) 19:61
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• Treatment with CPAP was associated with a significantly lower risk of
MACE in 6 observational studies (RR 0.61, 95% CI: 0.39–0.94, P =
0.02). However, this result was not confirmed in 2 RCTs (RR 0.57, 95%
CI: 0.32–1.02, P = 0.06)
• (Fig. 2).

Respiratory Research (2018) 19:61

• CPAP therapy significantly reduced the risk of cardiovascular death in
3 observational studies (RR 0.28, 95% CI 0.12–0.68, I2 = 0%)
• CPAP therapy tended to be associated with a reduced risk of MACE in
the 2 RCTs (RR 0.57, 95% CI: 0.32–1.02), although there was no
statistically significant difference

Respiratory Research (2018) 19:61
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CVA, OSA, CPAP
• Objective: to assess the effect of CPAP treatment on prevention of
new vascular events among patients with stroke and OSA
• 116 first‐stroke patients screened and underwent PSG.
• 83 (72%) with AHI >15
• 70 randomized (ran out of PAP)

• Follow up 3, 6, 12mo
• Primary outcome new vascular event
• Secondary outcomes: Barthel Index, modified Rankin scale, other
neuropsychological parameters
J Clin Sleep Med. 2018;14(4):511–521.

J Clin Sleep Med. 2018;14(4):511–521.
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J Clin Sleep Med. 2018;14(4):511–521.

J Clin Sleep Med. 2018;14(4):511–521.
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PAP Effect on Cardiac/Pulmonary Vasc in OHS
• Purpose: assess the impact of non‐invasive ventilation (NIV) or CPAP
on cardiac structure and function assessed by echocardiography
• Secondary analysis of Pickwick study data
• N=221
• Comparative efficacy of 2 months of NIV (n=71), CPAP (n=80) and
lifestyle modification (control group, n=70) on structural and
functional echocardiographic changes

Thorax. 2018 Apr;73(4):361‐368

Pickwick Project
• Baseline
• 55% pulmonary hypertension
• 51% with LVH

• 2 mo Follow up
• NIV lowered systolic pulmonary artery pressure (−3.4 mm Hg, 95% CI −5.3 to –1.5;
adjusted P=0.025 vs control and P=0.033 vs CPAP)
• Only NIV therapy decreased left ventricular hypertrophy with a significant reduction
in le ventricular mass index (−5.7 g/m2; 95% CI −11.0 to –4.4).
• NIV led to a significant improvement in 6 min walk distance (32 m; 95% CI 19 to 46)

• Conclusion: NIV is more effective than CPAP and lifestyle modification in
improving pulmonary hypertension, left ventricular hypertrophy and
functional outcomes
Thorax. 2018 Apr;73(4):361‐368
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Acetazolamide for OSA/Hypertension
• Aim: To investigate the treatment effect of AZT alone and in
combination with CPAP on blood pressure and AHI severity in patients
with hypertension and OSA
• Prospective, randomized, three‐way crossover study
• N=13 male patients with hypertension and moderate to severe OSA

J Clin Sleep Med. 2018;14(3):309–317.

J Clin Sleep Med. 2018;14(3):309–317.
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J Clin Sleep Med. 2018;14(3):309–317

Summary
• OSA is (still) highly prevalent in patients with AF
• Treatment of asymptomatic AF patients with mod‐sev OSA did not
improve recurrence of AF at 1‐year (but study was underpowered)
• Risk of OSA, assessed by SB, is associated with increased incidence of
post‐op AF in CABG patients, but not with increased risk of
reintubation or ICU LOS
• Treatment of AF in HFrEF patients (with pacers/defibrillators) with
ASV reduces AF burden without increasing the risk of VT/VF. But the
contraindication for primary CSA with HFrEF and ASV still stands.
Am Heart Assoc. 2018;7:e007221
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Summary
• EDS in patients with moderate to severe sleep‐disordered breathing
independently predicts major adverse cardiac events.
• In patients with moderate to severe sleep‐disordered breathing and
without EDS, the probability of major adverse cardiac events at 36
months is similar to the 36‐month outcome in those without sleep‐
disordered breathing.
• Meta‐analysis of MACE and CPAP use this year suggests CPAP is
favored for cardiovascular death and major adverse cardiac events.
• OSA is highly prevalent in stroke patients. Treatment with CPAP
improves functional outcomes but has not yet been shown to reduce
recurrent CVA/TIA
Am Heart Assoc. 2018;7:e007221

Summary
• NIV but not CPAP, in OHS patients from the Pickwick project, resulted
in pulmonary artery pressure reduction (particularly when PA is
elevated at baseline), improved LVH, and improved 6MWT
• Acetazolamide, both alone and in combination with PAP, lowered
blood pressure significantly compared to CPAP alone.
• Acetazolamide reduced the AHI significantly and suggests further
exploration of carbonic anhydrase inhibitors may be fruitful
• Take it all with a grain of salt.
• Don’t forget to treat your patient as a unique individual who likely
doesn’t fit the mold of inclusion/exclusion criteria in these small trials
Am Heart Assoc. 2018;7:e007221
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Thank you!
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