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= Sleep Apnea and Arrhythmias

= Clinical Implications
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INTRODUCTION | Sleep-Related Rhythms

SN Arrhythmia
Sleep Bradycardia
Arousal Pauses

Low Grade AV Block
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INTRODUCTION | Sleep-Related Rhythms

Sleep ™ Heart Rate
Arousal 1 Blood Pressure

/ Cardiac Output

SLEEP APNEA AND ARRHYTHMIAS

2/27/2017



INTRODUCTION | Sleep Apnea

Obstructive Sleep Apnea/
Hypopnea Syndrome

Types (SDB) Central Sleep Apnea

. . Obesity Hypoventilation
Epidemiology Syndrome

Cheyne-Stokes Respiration

Upper Airway Resistance
Syndrome
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INTRODUCTION | Sleep Apnea

2-4% in adult population

Types (SDB) Men Twice as Women

82% of affected men
Epidemiology undiagnosed

93% of affected women
undiagnosed

Associated with increased
risk of CV morbidity
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OSA & ARRHYTHMIAS | Limitations

Multiple Conditions

Disease Related
Inconsistent

Definitions
Methodology
Tracking Adherence
Arrhythmia Related to Treatment
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OSA & ARRHYTHMIAS | Limitations

Non-randomization

Disease Related Self Reporting of
Condition
Methodology Self Reporting of
Treatment
Arrhythmia Related
Comorbid
Conditions

Short Period of
Monitoring
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OSA & ARRHYTHMIAS | Limitations

Disease Related

Methodology
Intermittent Nature
Arrhythmia Related
Sleep Related
Arrhythmias

SLEEP APNEA AND ARRHYTHMIAS

OSA & ARRHYTHMIAS | Proving Causation

Individual Response to
e Observations Treatment
- Biological Dose-Response
Plausibility Relation
\.,. Consistent/Strong Temporal
Association Association

/

AR
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OSA & ARRHYTHMIAS | Observations

Cardiac Arrhythmia and Conduction Disturbances During
Sleep in 400 Patients With Sieep Apnea Syndrome
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OSA & ARRHYTHMIAS | Pathophysiology

Intrathoracic
Pressure Swings

Recurrent
Arousals

Intermittent
Hypoxia
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Intrathoraflc Recurrent Arousals Intermittent Hypoxia
Pressure Swings
! N ! v !
MTransmural 1 Sympathetic 1 Oxidative
Gradients Activation Stress
1 ] ! 1
Structural Remodeling Electrical Remodeling
L> Cardiac Arrhythmias 4J

L 4 A 2

Sudden Cardiac Death
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Structural Remodeling Electrical Remodeling
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Cloward et al. Chest. 2003
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Electrical Remodeling

QF nawrvan

Structural Remodeling

( 41 OSA patients on CPAP \

* Divided to;
= 21 patients stopped CPAP
for 2 weeks
= 20 patients continued
therapy
* Measured;
= QTcand Tp Te intervals

\ = Tp Te/QT ratio j

Camen et al. Eur J Appl Physiol. 2013
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OSA & ARRHYTHMIAS | Spectrum

Bradyarrhythmias

Atrial Fibrillation

Sudden Cardiac Death
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BRADYARRHYTHMIA | Observations

OSA among PM patients
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Garrigue et al. Circulation. 2007
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BRADYARRHYTHMIA | Observations

OSA among PM patients
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BRADYARRHYTHMIA | Mechanisms

Apnea-Related Hypoxia Apnea-Related Hypercapnia

\ /

Carotid Body
Stimulation

I

4 Vagal Drive
|

BRADYARRHYTHMIA | Association
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BRADYARRHYTHMIA | Association
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BRADYARRHYTHMIA | Effect of Treatment
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BRADYARRHYTHMIA | Effect of Treatment
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ATRIAL FIBRILLATION | Observations

Cardiac Arrhythmia and Conduction Disturbances During
Sleep in 400 Patients With Sleep Apnea Syndrome
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ATRIAL FIBRILLATION | Mechanisms

Vagal Tone
Pro-inflammatory state
Co-Morbidities

M LA & LV masses

SLEEP APNEA AND ARRHYTHMIAS

ATRIAL FIBRILLATION | Associations
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ATRIAL FIBRILLATION | Associations
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ATRIAL FIBRILLATION | Associations
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ATRIAL FIBRILLATION | Associations
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ATRIAL FIBRILLATION | Temporal Association

Arrhythmiaonset
Time

s

90 seconds _//_ 90 seconds _//L‘ 90 seconds mf,::“ 90 seconds

\ J \ J
LT_J Y Y \_'._J
3" referent period 2 referent period 1" referent period Hazard period
(sinus rhythm) (sinus rhythm) (sinus rhythm)

Monahan et al. J Am Coll Cardiol. 2009
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ATRIAL FIBRILLATION | Temporal Association

Number of Odds Ratle
arrhythmias (95% C1)
included in each
analysis
Primary Overall Analysis 02 175 (5.3-58.4)

Sub-Annlyses
By Arrhythmia type

PAF 15 179(22-144.2)

NSVT 47 17440757

Monahan et al. J Am Coll Cardiol. 2009
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ATRIAL FIBRILLATION | Dose-Response
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ATRIAL FIBRILLATION | Effect of Treatment

J Hypoxia-Related Vagal
Activation

J Inflammation

J LV Mass and LA size

SLEEP APNEA AND ARRHYTHMIAS

ATRIAL FIBRILLATION | Effect of Treatment

J LV Mass and LA size

Neilan et al. J Am Heart Assoc. 2013

SLEEP APNEA AND ARRHYTHMIAS

2/27/2017

17



2/27/2017

ATRIAL FIBRILLATION | Effect of Treatment

J LV Mass and LA size

? (VR ) | 184 O ] 154 O . ] 0xn

|1 e o, g [Tsne v T b I )

[ v, m 1 |7 am e s [ oz

? WA nom. Lo’ | ™ | 7on | man | o
[, m |'wan | w o o [ ow

[ s e mure’ Tam o Tmm [aw

[ w T [om mm [ a2

' L) o rwe, [m :c--a Cam

Neilan et al. J Am Heart Assoc. 2013

SLEEP APNEA AND ARRHYTHMIAS

ATRIAL FIBRILLATION | Effect of Treatment
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ATRIAL FIBRILLATION | Effect of Treatment
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ATRIAL FIBRILLATION | Effect of Treatment
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ATRIAL FIBRILLATION | Effect of Treatment

Fein et al. J AM Coll Cardiol. 2013
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ATRIAL FIBRILLATION | Effect of Treatment

i |

Multivariate
Hazard Ratio 95% Confidence Interval p Value
LAD 1.1 per mm 1.04-118 0,003
increase
PVI (+) OSA (+) 0.3-159 0.39
CPAP (+)
PVI (+) OSA (+) 110-5.44 002
CPAP ()
U > v L J 2
Follow-up. months
A P 0 ) ORI T i PN OBACS TPWIN )
2 PP ) OBAL« O « ) PR OB« O+ )

Fein et al. J AM Coll Cardiol. 2013
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SCD | Mechanisms

Apneic Spells

High Vagal Tone

Hypertension

SCD | Mechanisms

1 Sympathetic
Activation

Pro-inflammatory
State

Pro-coagulant State

SLEEP APNEA AND ARRHYTHMIAS

Apneic Spells

High Vagal Tone

Hypertension

Sinus Arrest

High Grade AV
Block
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SCD | Mechanisms

Apneic Spells
Concentric
High Vagal Tone Hypertrophy
Hypertension Myocardial Ischemia

Fibrosis & Wall
Stress
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SCD | Associations
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SCD | Associations

Relative Rink of Sudden Desth from
Cardinc Causes from Midnight to 6 a.m,
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Gami et al. N Eng J Med. 2005

SCD | Temporal Association
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Zeidan-Shwiri et al. Heart Rhythm. 2011
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SCD | Dose-Response Relation

100
T 98
e
Q 9%
O
U, “4
2 1 % AHI < 20
92 WAHI2 20
”J : 5 10 15
Years
Numbers at risk:
5429 2407 720 "
5269 2410 563 58

Gami et al. J Am Coll Cardiol. 2013
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SCD | Dose-Response Relation
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”3 5 =0 —t
Years
Numbers at risk:
2345 1160 205 20
8209 7 953 101

Gami et al. J Am Coll Cardiol. 2013
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SCD | Effect of Treatment

~

Sorry?

No Data Available

CLINICAL IMPLICATIONS | Screening

» STOP Questionnaire P BANG

* Snoring * BMI>35

* Tiredness * Age>50

* Observedyou * Neck circumference >40cm
stop breathing (>15.7")

* Blood Pressure * Gender male

Highrisk: Yes to >3 items - Refer for sleep testing

SLEEP APNEA AND ARRHYTHMIAS
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CLINICAL IMPLICATIONS | SCD & Brady

[Rocommmdaﬁom

Sleep apnoea syndrome should be
considered in the differential diagnosis of
bradyarrhythmias.

The presence of sleep apnoea and
reduced oxygen saturation may be
considered as a risk factor for SCD in
subjects with sleep disordered

Qregthing.

SLEEP APNEA AND ARRHYTHMIAS

CLINICAL IMPLICATIONS | Atrial Fibrillation

Recommendations [ Class* 1 Level®

Interrogation for clinical signs of
obstructive sleep apnoea should be a
considered in all AF patients. .

Obstructive sieep apnoea treatment
should be optimized to reduce *
AF recurrences and improve AF :
\treatment resuits.
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