KHRS 2023

DEDICATES study: Device-

detected Sleep Apnea A

Hye Bin Gwag

Cardiology, Sungkyunkwan University School of
Medicine, Samsung Changwon Hospital, Korea



Korean Heart Rhythm Society
COl Disclosure

Name of First Author: Hye Bin Gwag

This study was supported by Boston Scientifics.

KHRS 2023



Background

» Sleep-disordered breathing (SBD); sleep apnea

* Most-common comorbidities in cardiovascular disease
patients

* well-known risk factor for wide range of cardiovascular
disease including cardiac arrhythmias

* up to 50% in CIED patients

e Diagnosis and monitoring of SDB
* improve quality of life & provide survival benefits

* Gold standard: polysomnography
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* Device function for SDB detection (AP scan)

* Using a respiratory sensor, impedance-based

 Measurement of changes in transthoracic impedance during respiration

* baseline respiratory amplitude and interval (minute ventilation signal)
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* AP scan

* Apnea/hypopnea events = significantly reduced amplitude (below 74% of baseline) for
prolonged duration (>10 s)
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P
[

o

n
o
n

o

o
T

o
wn

Respiratory amplitude (ohms)

Respiratory amplitude (ohms)

o
vl

Time (seconds)

Time (seconds)
- Baseline smoothed respiratory amplitude

Threshold amplitude (< 74% of baseline)

KHRS 2023



* Respiratory Disturbance Index (RDI)

= average number of apnea/hypopnea events per hour per night

Trends (Continued)
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* Relevant studies

 Comparable performance in diagnostic accuracy of SDB to conventional PSG

Night-to-night variability in SDB severity

Prognostic value of CIED-detected SDB in risk of AF

Only pacemaker

Limited to AF occurrence during maximal 1 year follow-up

~ SciRep. 2019 Jul 3;9(1):9597; Europace. 2017 Dec 1;19(12):1937-1943
@g;_/ Heart Rhythm. 2020 Feb;17(2):195-202/ Clin Cardiol. 2020 Dec;43(12):1609-1615. KHRS 2023
= JACC Clin Electrophysiol. 2019 Jun;5(6):692-701.



Introduction

DEvice-Detected CArdiac Tachyarrhythmic Events and Sleep-disordered Breathing
(DEDICATES) study

* Prospective multicenter observational study; 16 centers in Korea, 2-year follow-up

* Aim: to determine whether device-detected SDB events are associated with
increased risk of cardiac arrhythmias or other cardiovascular morbidities
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DEvice-Detected CArdiac Tachyarrhythmic Events and Sleep-disordered Breathing (DEDiCATES)

(DEDiCATES)
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Study Overview

Brief Summary:
This prospective multicenter registry study aims to determine whether device-detected sleep-disordered

breathing events are associated increased risk of cardiac arrhythmias or other cardiovascular outcomes.

Detailed Description:
The prevalence of SDB high in patients with cardiac implantable electronic device (CIED). Recently,
device-detected SDB events showed a correlation with sleep-disordered breathing (SDB) diagnosed by

polysomnography. Thus, CIED will facilitate early detection and monitoring of SDB in patients with CIEDs.

Few studies investigated prognostic value of CIED-detected SDB in risk of cardiovascular events.
Therefore, the primary aim is to determine whether device-detected SDB are associated with increased
risk of cardiac arrhythmias or other cardiovascular morbidities using a prospective multicenter registry.

OFFICIAL TITLE

Prospective Multicenter Observation Study on the Association Between the Severity of Device-detected
Sleep-disordered Breathing and the Risk of Cardiac Arrhythmic Events

STUDY START (ACTUAL) @

2017-04-28

PRIMARY COMPLETION (ESTIMATED) @

2022-07-31

STUDY COMPLETION (ESTIMATED) @
2022-07-31

ENROLLMENT (ACTUAL) @

600

STUDY TYPE @

Nhservatinnal [Patient Renistrvl
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* Patient

* 600 patients with dual-chamber CIEDs possessing AP Scan™ function

Inclusion

* 1) age > 19 years and 2) CHA,DS,VASc score > 1 in males or 22 in females

Exclusion

e 1) CIED without atrial lead, 2) persistent or permanent AF or AFL, 3) history of catheter
or surgical ablation of AF or AFL, 4) >moderate degree of valvular steno-insufficiency, 5)

chronic obstructive pulmonary disease, 6) under current treatment for SDB, or 7) life

expectancy <1 year
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Enrollment: within 31 months after CIED implantation

Baseline assessment: clinical characteristics and QoL

v

First visit: at 31+ 1 months after CIED implantation

Baseline severity of SDB using AP Scan™

Low-voltage pacing device High-voltage defibrillator device

(n = 300) (n = 300)
Follow-up Follow-up SDB burden, CIED-detected and clinical outcome
every 6 month every 3 month assessment at every follow-up

v

Last follow-up: 2 years after CIED implantation

Qol and severity of SDB assessment at 1 and 2 year
after CIED implantation
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Diagnostic parameters from device interrogation.

Variables and values

AP scan Patient sleep time, maximum and minimum RDI value, mean
and median RD], initial severity of sleep apnea, and number of
days with RDI 230, 15 < RDI <30, or RDI < 15
Atrial high rate Total number of AHRE, total time in AHRE, percentage of time
episode in AHRE, and number of episodes with duration <1 min, 1 min
< duration <1 h, 1 h £ duration <24 h, 24 h < duration <48 h,
duration 248 h
Ventricular high Number of sustained episodes, date of first sustained episode,
rate episode number and success of anti-tachycardia pacing or shock therapy
Lead integrity Sensing amplitudes (mV), sensitivity (fixed or auto gain
control, mV), impedance (ohm), pacing threshold (V at ms)

AHRE, atrial high rate episode; RDI, respiratory disturbance index.
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* RDI measurement

SUMMARY VENT : TESTS SETTINGS SUMMARY : TES SETTINGS
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Details of follow-up outcomes.

CIED-detected and clinical outcomes

Primary outcomes
Atrial arrhythmia

Secondary outcomes
AF-related outcomes

MACE

Mortality
Ventricular arrhythmia

CIED-detected atrial high rate episode
Clinical atrial fibrillation or flutter

Thromboembolic events, de novo heart failure or
decompensation of chronic heart failure, AF progression to
persistent/permanent form, ablation therapy of AF

Cardiac death, stroke, atrial fibrillation or flutter, ventricular
tachyarrhythmia, and hospitalization for heart failure
Overall and cardiovascular mortality

Clinical events and CIED-detected ventricular high rate
episodes, defibrillation therapy (shock or anti-tachycardia

pacing)

At 1- and 2-year after CIED implantation

Quality of life
Severity of SDB

Assessment by EuroQol five dimensions questionnaire
Assessment by Berlin questionnaire
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Interim results

616 enrolled patients

—>| Withdrawal =5

—>

Protocol violation = 19

592 patients eligible for the study

> No interrogation within 3mon =6

\ 4

Death within 3mon without interrogation = 2

FU loss within 3 mon without interrogation = 10

574 patients with first 3t1-month
interrogation

N

> MYV sensor off within 6mon = 39

—>| No RDI within 3mon =2
A\

i 533 patients with RDI reports

within first 3t1-month RDI
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Baseline characteristic of total patient (n = 533)

Demographic data

Age (years)

Gender (male)
Body mass index (kg/m?2)
Hypertension
Diabetes

Heart failure

LVEF < 40%

LVEF (%)

GFR <60ml/min
CHA,DS,VASc score
CrCl (ml/min)

|ICD or CRT-D

Total patients

n =533
684 + 12.0
289 (54.2)
24.7 + 3.2
367 (68.9)
171 (32.1)
157 (29.5)
143 (28.4)
52.6 £ 16.5
226 (42.4)
32+ 15
67.7 £ 30.1
215 (40.3)
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RDI values of total patients (n = 533)

SDB monitoring data First 3 mons Total follow-up
Average RDI 33.0 £ 11.1 329 + 10.3
Median RDI 324 + 11.7 323 £ 109
Maximal RDI 549 + 16.3 64.5 + 23.6
Minimal RDI 16.6 £ 9.6 120 £ 7.0
Max RDI > 30 511 (95.9%) 530 (99.3%)
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RDI report day
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A Days with RDI reports |-

D ittt Monitoring days f-----------------------
Previous interrogation day latest interrogation day
n =533 First 3 mons Total follow-up
Monitoring days 979 £ 7.3 654.7 + 156.0
RDI report days 716 + 315 472.0 + 236.0
RDI report day/ monitoring day (%) 73.1 + 315 72.4 + 30.7
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Summary

The DEDICATES study was designed to evaluate the relationships between device-
detected SDB and various cardiovascular outcomes in patients with CIEDs during 2-year
follow-up.

This study included largest patient number, and high-voltage defibrillating devices as well
as pacemaker.

SDB is very frequently detected in CIED patients. The optimal RDI-related parameter and
its threshold to predict cardiovascular events are planned to be analyzed primarily.

All device and clinical data collected during 2-year follow-up are being now adjudicated.
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