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Leadless Cardiac Devices: COI DISCLOSURES
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Rhythms of the Heartland

ICD therapy is well established and successful, Transvenous lead related complications associated
but still associated with complications with significant morbidity and mortality

Cumulative incidence complications in Danish registry Re-operations in NCDR ICD Registry Mortality after TV lead infection / extraction
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S-ICD System Components:

Entirely Subcutaneous ICD QLTRAK” Elactrode
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Cable core design
(distal sense connection)

Proximal Sense Ring
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_ . . Reasons for S-ICD Device Choice
Real World Experience with the Subcutaneous ICD in (N=1637, multiple reasons could be chosen)

the United States:

“S-ICD or TV-ICD was suitable” “S-ICD was only option”
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Complications Inappropriate Shocks
PP vs SP PPrEF vs PPpEF PP vs SP PPIEF vs PPpEF
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* Rates are low and consistent across groups * Independent of PP or SP indication or etiology
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Appropriate Therapy for VT/VF

PP vs SP PPrEF vs PPpEF
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* SP pts more need for appropriate therapy than PP pts
* PPrEF more need for appropriate therapy than PPpEF
Heart Rhythm Journal
http://dx.doi.org/10.1016/j.hrthm.2016.11.025

Mortality

Mortality was low for all indications and etiologies
Heart Rhythm Journal Mortality was highest in the PPrEF group (3.0%/year)

http://dx.doi.org/10.1016/j.hrthm.2016.11.025
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EMBLEM™ MRI S-ICD System is ImageReady™

EMBLEM MRI S-ICD System provides full-body MR-
conditional scan capabilities for a 1.5T
environment 2422

"When conditions of use are met

¥'1.5T MR-Conditional

v'Automatic MRI Timeout Mode

¥'No exclusions zone

v'No time limitations during MRI scan?1,22

v'No patient restrictions

v'Simple programmer interface

v'Dedicated MRI report for clinic documentation

¥'MRI mode viewable on LATITUDE™

v'Updated MR-conditional label for EMBLEM S-ICD
System with any S-ICD electrode

Moore’s Law in healthcare

Microprocessor Transistor Gounts 1971-2011 & Moore's Law
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Leadless Pacing: Technology Advances

Average 12+ Year 15x Required
Longevity Holding Force

. Provimal
Ultra, Low Power  Significantly Nitinol = Device-Off Mode / Retrieval
Clrcult Smaller Battery Tines = MRI compatible
(1.56Tor3T)

Anode ~
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Accelerometer-based
rate response

Capture Management™
] CareLink™ Remote

1 Monitoring capability

I
"\ Cathode

Source: FDA

Traditional

Indications and Complications
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Reynolds et al. NEJM 2017

Implant Technique

LCP implant steps:

1) RV angio

2) 2IF introducer

3) Delivery catheter + LCP
* Telescope

4) Deployment

5) Tug test

6) Release

Tjong et al. JACC 2017

Worldwide Leadless Pacemaker Options

* Nanostim (Abbott) remains
unapproved in US.
* Premature battery depletion
« Proximal cap dislodgements
* Micra (Medtronic) available in
limited US rollout (expanding)
« Lacks AV synchronous pacing at
this time.

« Still Chained to Heart

Reynolds et al. NEJM 2017
Lakkireddy et al. Heart Rhythm 2017

How does an MBAN system operate?

* A typical MBAN consists of:

* a master programmer/control transmitter (“hub device”),

* one or more client transmitters (“body sensors”), which are worn on the body
and only transmit while maintaining communication with the hub that
controls the transmissions.

* The hub conveys data messages to the body-worn sensors to specify, for
example, the transmit frequency that should be used. The hub and sensor
devices will transmit in the 2360-2400 MHz band.

|EEE, 2008

Need More Power: Battery Technology

Data Rate

|EEE, 2008 Average Power Consumption
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Combined implant of Communicating
ATP-enabled Leadless Pacemaker and S-ICD

Burke, Tjong, Knops et al.
Europace HRC 2016

Application of S-ICD is limited due to lack of pacing capability

Bradypacing: Anti-tachy pacing: No solution
Limited evidence of S-ICD with LCP  Substantial ICD subgroup benefits from
& TV-Pacers ATP therap
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Prospective registry data from single center in Germany
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EBR Pacing System (Hybrid)

« CRT hybrid

* Pilot studies suggest
improved CRT response
in non-responders

* Inductive energy
transfer

¢ Miniaturization

Reddy VY et al. JACC 2017
Not FDA Approved for Human Use — Seeking IDE

The AtaCor Pacing System...

PROVEN PACING THERAPY...
Without Touching the Heart
—_—

REMOVAL...
Without Risking Trauma to the Vessels or Heart

Not approved for human use

Human Studies: Method 2
Transcutaneous Pacing Leads to Skeletal Muscle Stimulation
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&
% ool
L
w1
e
1 ool

Time )

Transcutaneous Pacing @ 200mA




2/12/2018

Human Studies: Method 2
Intracostal Pacing Without Skeletal Muscle Stimulation
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Intracostal Pacing Works
* Intracostal pacing can reliably
pace the heart...

* With reasonable pacing
energies

* Without leads in or on the
heart

* Without skeletal muscle
stimulation

Knops, Burke et al. Heart Rhythm 2017 (abstract)

Individual Intelligence

The CardioMEMS™ HF System
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