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DISEASE PREVALENCE ADULTS

Disease Prevalence

Hypertension 29-31 %

Diabetes 4.4-17.9 %
OSA in Men
OSA in Women 17%




IMPACT

Condition

Death

Incident CHF
HTN

Incident Stroke

Incident Cancer

Cancer mortality

Odds Ratio

3-6 Severe OSA
1.68

2.86
1.68
5x




Cardiovascular Physiology in Sleep
Heart rate decreases in NREM sleep and further in REM

sleep due to increased Vagal tone

COP falls progressively in sleep and nadirs esp. in the last

REM cycle early in the morning

Arterial BP falls in NREM by 5% - 149% and fluctuates in
REM sleep




Cardiovascular Physiology in Sleep

PA pressure rises slightly in sleep

SVR decreases in REM sleep

Blood tlow increases in various vascular beds, esp cerebral, in
REM sleep




Cardiovascular Physiology in OSA

Increased

Systemic BP by as much as 25%
SVR

Sympathetic nervous system activity

Reduced stroke volume and COP

Increased left ventricular transmural pressure




Cardiovascular Physiology in OSA

Marked increase in PA pressures esp. in REM sleep

Increased rate of arrythmias including: sinus arrythmia, sinus

bradycardia, heart blocks of all degrees,V Tach

Decreased cerebral perfusion in apneics even while awake
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SLEEP Normal
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Figure 3—TOP: Peripheral muscle sympathetic neural activity SNA) during sleep in an individual without and with OSA. BOTTOM:
Heightened SNA is carried over into normoxic wakefulness. Reproduced with permission reference 2.
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SAHS

Mediators/Mechanisms

Hypoxemia

Reoxygenation

Hypercapnia

Esophageal Pressure (=)

Arousals

Sympathetic Activation
Vasoconstriction
Catecholamines (+)
Tachycardia
Determination of

Cardiovascular Variability

Endothelial Dysfunction
Oxidative Stress
Inflammation
Coagulation (+)

Metabolic Anomalies
Leptin Resistance

Obesity
Insulin Resistance

Vascular Diseases

HBP

Congestive Heart Failure
Systolic Dysfunction
Diastolic Dysfunction

Cardiac Arrhythmia
Bradycardias
Atrioventricular Block
Atrial Fibrillation

Myocardial Ischemia
Coronary Heart Disease
Nocturnal Angina
Nocturnal Depression

of the ST Segment

Cerebrovascular Diseases




Table 3—The association of untreated sleep disordered breathing with incident coronary heart disease or heart fallure events.

Hazard Ratios (9% Cl)
AHI Severity Incident Rate per 1,000 Adjusted for Additionally Adjusted for
Category Total, n (%) Events,n(%)  Person Years (35% Cl) Age and Sex BMI and Smoking
0 238 (1) [7(71) 47(28,74) Reference Reference
>(1f0<) 683 (60) 100 (14.6) 106(8.7,129) 188(1.12 3.10) 153 (0.91,2.59)
o< 1d 147 (13) #(231) 189(133, 26.1) 274 (152, 4.%) 192 (1.05,3.53)
15t0<30 40 (4) 11(279) 1.8(115,38.0) 264 (122, 5.72) 184085, tl 02)
230 23(2) 10 (43.9) 15211, 739) 0.36 (241, 11.89) 263(113,6.10)
P trend <().0001 O.{W

n = 1131, excluding 149 participants treated with continuous positive airway pressure at baseline or at follow-up visits. AHI, apnea-hypopnea index;
BMI body mass index; Cl, confidence interval.




Flgure. Kaplan-Meler Curves Showing Cumulative Hazards of Developing Atrial Fibrillation
(AF) In Men and Women, by Baseline Body Mass index Category
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Table 3. Body Mass Index and Risk of Incident Atrial Fibrillation, Multivariable Models*

Men Women
| | | 1
P P
Model HR (95% CI) Value HR (95% CI) Value
With BMI as a continuous vanable {1 unit)
Age-adjusted 1.05 (1.02-1.08) 002 1.04 (1.02-1.07) 001
Adjusted for clnical vanablest 1.04 (1 O1-1.07) 02 1.04 (1.01-1.07) 01
Adjusted for clnical vanables 1.04 (1.01-1.07) 02 1.04 (1.01-1.07) 0002
and interim MI/CHFT
With BMI as a categorical vanable
Age-adjusted
Nommal 1.00 1.00
Overweight 1.12 {0.85-1.48) 41 1.20 (0.90-1.62) 21
Obeses 1.60 (1 .22-2.35) 002 1.50 (1.13-2.22) 008

Trend across categones 29 (1.00-1.53) 008 1.25 (1.06-1.48) 00

Adjusted for cinical vanablest

Nomnal 1.00 1.00
Overweight 1.00 (0.82-1.43) 56 1.11 (083-1.50) A0
Obess 1.40 (1.06-2.09) 02 1.45 (1.03-2.05) 04
Trend across categones 1.22 (1.02-1.44) 03 1.20 (1.00-1.42) 046
Adjusted for clnical vanables
and internm MI/CHFT
Normal 1.00 1.00
Overweight 1.10 (0.84-1.46) 490 1.18 (C84-1.62) 42
Obese 1.52 (1.00-2.13) 02 1.46 (1.03-2.07) 03
Trend across categornes 1.23 (1.03-1.456) 02 1.20(1.01-1.43) D4

Abbraviations: BEMI, body mass index; CHF-, congestive heart fallure; Cl, confidence interval; HR, hazard ratio;
MI, myocardial nfarction.

*Body mass index was calculated as weaight in kKilograms dvided by the square of height in metars. Categories wera as
follovwis: normal, <25.0; overwaight, 25 0 1o <30.0; obasa, -:35.0.

fClhinical variablaes were age, systolc blood pressure, use of antihypertensive thaerapy, diabetas maellitus, alectrocardic-
graphic lsfl vaniricuiar hypeartrophty, pror Ml or CHF , regugar use of cigarettes in the prior year, and significant heart
LTI



1F1 38 Risk of Incident Atrial Fibrillation, Univariate Model

HR 95% CI p Value
Age (per 10 yrs) 211 185-241 =0.001
Male gender 186 1.22-285 0.004
Hypertension 2.85 2.02-4.02 <0.001
Coronary artery disease 5.15 3.56-7.44 <0.001
Heart failure 1176 76-1820 <0.001
History of smoking 1.82 1.24-2.66 0.002
Diabetes mellitus 250 1.66-3.78 <0.001
Body mass index (per 1 kg/m®) 103 102-1.05 <0.001
Obstructive sleep apnea 2.18 1.34-354 0.002
(apnea-hypopnea index =5)
Apnea-hypopnea index (per 1 event/h)* 131 1.14-150 0.0001
Tertiles of apnea-hypopnea index 1.36 1.13-164 0.001
distribution
Arousal index (per 1 event/h)* 165 1.29-210 <0.001
Lowest nocturnal oxygen saturation 3.08 1.72-554 <0.001
(per —1%)*
Mean nocturnal oxygen saturation 1.30 2.82-4.77 0.05
(per —1%)t

*For a 1-U change in the logarithm. +For a 0.1-U decrease in the logarithm.
Cl = confidence interval; HR = hazard ratio.
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Incidence of AF Based on the
Severity of OSA and Obesity

Cumula frequency of incident atrial fibrillation (AF) during an average 4.7
years of follow-up, based on interactions between body mass index (EMI)
and the apnea-hypopnea index (AHI). An AHI <5 ents no obstructive
sleep apnea (0SA), an AHI 5 to 40 represents mild to moderate OSA, and an
represents severe OSA. A BMI <25 represents normal weight, a EMI
to 30 kg/m? represents overweight, and a BMI =30 kg/m? represents
obesity.
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Incidence of AF Based on Presence or Absence of OSA

Cumulative frequency curves for incident atrial fibrillation (AF) for subjects <65 years of age with
and without obstructive sleep apnea (0SA) during an average 4.7 years of follow-up. p = 0.002.
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Risk factor contributors:
Hypertension; diabetes mellitus
structive slee ((

smoking;

Atrial remodeling/substrate for AF:
Structural, electrical, autonomic

Atrial fibrillation

ibriliation
)

ablatio

Pathak, R.K. et al. J Am Coll Cardiol. 2014;

CENTRAL ILLUSTRATION Impact of Risk Factor and Weight Management on
AF Ablation Outcomes

The schematic demonstrates the natural progression of the atrial fibrillation (AF) substrate
and its impact on the maintenance of sinus rhythm (blue). Risk factor management has
been demonstrated to reduce the burden of AF and also improve the ocutcomes of catheter

ablation (salmon).
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FIGURE 3 Outcomes of AF Ablation
Kaplan-Meier curves for single-procedure, drug-free, AF-free survival (left) and for total AF-free survival (multiple procedures + drugs)
(nght). Curves for 2 years are provided, after which <20% of patients completed follow-up. Mote that data are provided after the last
procedure wusing a 3-month blanking period. RFM = risk factor management; other abbreviation as in Figure 1.
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FIGURE 2 Burden of AF

Changes in AF burden according to scores on the Atrial Fibrillation Severity Scale (AFSS) questionnaire at baseline and at final follow-up.
Error bars indicate 95% confidence intervals. RFM = risk factor management; other abbreviation as in Figure 1.




You Bet !!
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