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1. Definitions  

2. Brief epidemiology data 

3. Brief physiopathology background. SA & HTN 

4. SA and bradyarrhythmias & conduction disorders 

5. SA & supraventricular/ventricular arrhythmias 

6. SA & Stroke (brief) 

7. SA & heart failure: role of CRT 

Sleep Apnea & Cardiovascular Disease 



1. SA: a history of excessive sleepiness, frequent episodes of obstructing  

 breathing during sleep, snoring, morning headaches, “arousals” +  

 polysomnography showing apneic episodes longer than 10 sec onds (at least 

 5 per hour) 

2. Apnea: cessation of air flow, 02 saturation reduction ≥ 4% 

 ► Central: alteration at CNS level 

 ► Obstructive: alteration at the upper respiratory way 

3. Hypopnea: air flow reduction ≥ 30%, 02 saturation reduction ≥ 4% 

4. AHI (Apnea/hypopnea index): amount of apneas & hypopneas per hour  

Sleep Apnea 

Definitions 



Sleep Apnea & Cardiac Arrhythmias:  Epidemiology 

Association between SA &  

AF was statistically significant. 

SA was also associated with 

ventricular arrhythmia. 



Baranchuk et al. Case Reports Med 2009 



Physiopathology: 

Cardiovascular Morbidity 

Apnea del Sueño 



In summary… 

SA 

BP, HR & CO fluctuations + 02 Desaturation  

Cardiovascular Morbidity 

Acute changes Chronic changes 

• Arrhythmias 

• Myocardial infarction 

• CVA 

• HF  

• HTN 

• PHT 

• LVH 



Sleep Apnea 

Tachyarrhythmias Bradyarrhythmias 

Atrial overdrive 

pacing 

Heart failure 

• Supra/ventricular arrhythmia 

• ? CRT 

Autonomic dysfunction 

• Atrial Fibrillation 
• Ventricular arrhythmia 

 

• Systemic hypertension 

• Pulmonary hypertension 

 

Stroke 

Baranchuk et al. Europace 2008; 10(6):666-667  



SA & Arrhythmias: Mechanisms 

Baranchuk et al. Europace 2008; 10(6):666-667  



Sleep Apnea: 

SA & Hypertension: Is this the link to arrhythmias?  

<0.001   <0.001     <0.002     <0.002  

NEJM 2000;342:1378-84 

HTA HTA + BMI 
HTA + BMI + Alc/ 

tabaco 

(n=709) 



SA & Hypertension 

Large trials 

Wisconsin Sleep Study1: (n=709), f/u 8 years 

Sleep Heart Health Study2: (n=6841), f/u 3 years 

1. N Engl J Med 2000;342:1378-84 

2. JAMA 2000;283:1829-36 

Severe SA is significantly associated with HTN 

 

The question still is: is there a causative relationship? 



Zwillich C. J Clin Invest 1982;69:1286-92 

• Bradycardia  

during SA 

• Longer the 

apnea, longer the 

bradycardia 

• No bradycardia if   

no SA 

1. SA & Bradyarrhythmias 



SA & Bradyarrhythmias: the Role of Pacing  

AV sequential pacing did not show any benefits 

in patients with OSA 

JACC 2006;47:379-83 



Atrial overdrive pacing: 12 RCT since 2002… 

• No clear benefit was demonstrated 



Baranchuk et al. Europace 2009.  

AHI reduction = 5 points: 

Statistically significant (p=0.01) but… 

No clinical relevance!!! 



2. SA & AF 

But…why? 



SA & AF 

Hypertension 

Autonomic Imbalance 

Bi-atrial enlargement 

Heart failure 

? CAD 

? Interatrial block 

Baranchuk A et al. REA 2008;1:5-6 



Todd & Baranchuk, Nat Science Sleep 2010 





Int J Cardiol 2014 



Baranchuk et al. Cardiol J 2011; 18(2): 171-175  

(n=180) 



Severe 

OSA 

Controls p 

n 19 10 

Age 51.1 ± 12.3 39.2 ± 20.9 NS 

Male (%) 68 40 NS 

BMI (kg/m2) 34.3 ± 5.4 26.6 ± 4.6 < 0.001 

Hypertensive (%) 37 10 NS 

Smoker (%) 16 10 NS 

Diabetes (%) 5 0 NS 

AHI  41.4 ± 10.1 2.8 ± 1.2 < 0.001 

Nadir O2 Saturation (%) 80.5 ± 6.5 91.4 ± 2.1 < 0.001 

Severe OSA + Controls 

SAPW 

CPAP 4-6 weeks 

SAPW 

JICE 2013 



OSA & AF: 
Post-cardioversion recurrence 

Circulation 2003,107 



(N=3995) 

25% increased 

risk of recurrence 

Am J Cardiol 2011 

OSA & AF: 
Post-Catheter ablation recurrence 



Investigating the Relationship Between  

Stroke and Obstructive Sleep Apnea  

Dyken ME. Stroke 1996;27:401-407 

SA 

 

CVA 

CVA 

 

SA 
? 

Sleep Apnea: 

Stroke 

Should we reformulate  

the CHADS2 score? 

http://stroke.ahajournals.org.libaccess.lib.mcmaster.ca/content/vol27/issue3/images/large/hs0363680001.jpeg
http://stroke.ahajournals.org.libaccess.lib.mcmaster.ca/content/vol27/issue3/images/large/hs0363680002.jpeg


OSA & AF: 

Risk of Stroke 

CHADSS2 score? 



Am J Cardiol 2014 



Am J Cardiol 2014 

Take a look to the 2 sub-studies of this series… 



Exp Clin Cardiol 2014 

hERG expression 

KCNQ1 expression 



H&E 

Sirius Red 

Int J Cardiol H&V 2015 





3. SA & AFL 

TOTAL 

(n=122) 

SA 

(n=33) 

No SA 

(n=89) 
P 

AFL Recurrence (%) 9.8 6.1 11.2 0.394 

AF Recurrence (%) 22.1 27.3 20.2 0.405 

Other Arrhythmia Recurrence (%) 4.9 3.0 5.6 0.557 

Average Time to Recurrence (months) 8.6 ± 8.6 9.3 ± 9.4 8.4 ± 8.4 0.742 

Bidirectional Block Achieved (%) 94.3 97.0 93.3 0.434 



Baranchuk et al. ICRJ 2008;2(1):10-13 

4. SA & Ventricular arrhythmias 



5. SA & Heart Failure 

Interaction 



AUGUST 2008 (On-LINE) 



1. Left ventricular dysfunction 

(n=47) 

EF < 40% 

AHI > 15 

 

Results 

 

1. SA: 55%  

2. More frequent in CAD 

Circulation 2003,197:727-732 

SA & Heart Failure 

Different clinical scenarios 



2. Congestive heart failure 

(n=450) 

EF 27.315% 

NYHA II: 62%, NYHA III: 34% 

AF: 15% 

AHI > 20 

 

Results 

 

1. SA (AHI>20): 53% 

2. More freq. in AF (p<0.01) 

        

Am J Respir Crit Care Med 1999,160:1101-06 

SA & Heart Failure 

Different clinical scenarios 



3. Diastolic dysfunction 

(n=20) 

NYHA II-III 

AHI > 10 

 

Results 

 

1. SA (AHI>10): 55% 

2. Deceleration time   

 (p<0.05) 

        

Chest 1997,111:1488-93 

SA & Heart Failure 

Different clinical scenarios 



(n=24) 

Non-randomized study 

Ambulatory polygraph 

1. Significant reduction of AHI (pre CRT vs post CRT) 

2. Significant increment of SaO2  

3. Significant reduction of PSQI (Pittsburgh Sleep Quality Index) 

JACC 2004,44:68-71 

SA & Resinchronization Therapy 



Eur Respir J 2006,26:95-100 

6/10 have significantly reduced AHI 

Two thirds have reduced CSR 

• uncontrolled 

• observational 

• small sample 

CRT & SA 



“CRT reduces AHI in patients with Central SA but not in OSA” 

Lamba, Baranchuk et al. Europace 2011 

Is there any association between SA & ANS imbalance? 



6. Sleep Apnea & 

Autonomic Nervous System 
• (n=60) 

• 3 groups: severe SA, mild SA, control 

• Severe AS: AHI > 20 

• 24-Hr Holter + HRV 

  - Frecuency domain analysis 

  - Time domain analysis 

• Ajusted for age, BMI, LVEF 

• ↓ parasympathetic tone 

• ↑ sympathetic tone 



Sleep Apnea &  

Impact on the ANS 

Am J PhysiolHeart Circ Physiol 2005;288:1103-12 

3 mechanisms 

1. Vagal input from pulmonary receptors 

2. Medullar control over respiration 

3. Baroreflex sensitivity 

↓  vagal input 

(P<0.04) 

↓ BRS 

(P<0.03) 





Conclusions 

 1. SA is highly prevalent in patients with arrhythmias &  

 cardiac devices 

2. SA is associated with AF, & with post CV & RF recurrence 

3. SA is associated with ventricular arrhythmia 

4. SA is not associated with post-RF AFL recurrence 

5. AOP does not improve SA 

6. CRT improves Central SA 

7. OSA predicts post-CABG AF 

8. CPAP improves electrical and anatomical substrate.  

 Does it reduce AF? 



Sleep Apnea & CD 

Research projects 2014-2015 

1. Reveal XT-SA: to determine the association between SA and AF  

 (symptomatic and asymptomatic) by using ILR  

 (Medtronic funded – Follow-up phase) 

2. Basic Science: Can Apixaban reduce hypoxia-induced  

 pro-coagulation states? 

       

Anybody interested in collaborating on this topic? 

barancha@kgh.kari.net 



“THE GIANT FELL ASLEEP AMONGST  

HIS GOLD AND BEGAN TO SNORE  

LIKE THUNDER …” 

http://www.chrisbeetles.com/pictures/artists/Foreman_Michael/C24158.htm

