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OUTLINE

= SUB Q ICDs
= | eadless Pacemakers
* His Bundle Pacing
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jé\

South Denver
art Center




Subcutaneous ICD (Sub Q)




Subcutaneous ICD (Sub Q)
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Subcutaneous ICD (Sub Q)
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Why Choose Sub Q ?

S-ICD Advantages Transvenous ICD Advantages
« Eliminate need for vascular access +» Pacemaker and ATP functionality
« Possible to implant without fluoroscopy » Smaller pulse generator
 Reduced mid-term risk of lead malfunction + Better battery longevity

« Eliminate certain procedural risks

(e.g. pneumothorax, tamponade) » Shorter charge time-faster shock delivery

« Improved arrhythmia discrimination * Able to deliver CRT
+ Relative ease of extraction +» No pre-implant ECG screening required
» Hardware infections not associated with » Long-term follow-up data available

endocarditis

Lewis, G.F. et al. J Am Coll Cardiol. 2016; 67(4):445-54

South Denver
Heart Center
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Why Sub Q ICD?

No leads inside the vasculature

No leads inside the heart

Decreased risks

Decreased conseguences of infection
Better cosmetic effect

Equivalent shocking efficacy

jéf'k
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Subcutaneous ICD (Sub Q)
Implant




Subcutaneous ICD (Sub Q)

3 Incisions 2 Incisions




Who Is ideal candidate?

e Young
 No pacing indications

* Niche indications (weird EP stuff) —

Channelopathies HOCM Repol Syndrome
Brugada ARVC Idiopathic

jéf'k
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Procedure

Transvenous Sub O
45 minutes 120 Minutes
eConscious Sedation General Anesthesia
No Pain meds *Pain meds for 2-3 days

Arm restrictions *No Arm restrictions




Complications — short term

Transvenous Sub Q ICD
Pneumothorax 1.1 Pneumothorax - 0
Hematoma 1.2 Hematoma — 0.4
_ead Dislodgement 3.1 Lead Migration 0.7
nfection 1.5 nfection - 1.5

Device Erosion — 1.4

Total 6.9% Total — 4%

GF Lewis, MR Gold. J Am Coll Cardiol 2016:67:445-54




Complications — Long term

Transvenous Sub Q
Battery life 7.3 years

*20% lead failure >  (vs. 10)
over 10 years

o?

*\ascular occlusion —
estimated 20%

GF Lewis, MR Gold. J Am Coll Cardiol 2016;67:445-54)




Different that Transvenous -
Screening

3. Verify at least one 'ead is acceplab'e
in 8| postures




Different that Transvenous-
Screening

Ineligible lead

Tachibana M, et al. Journal of Cardiology 2017




Different that transvenous -
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Shocking Vector

Comparison of S-ICD and TV-ICD Systems

f’

TV-ICD System S-ICD System

XF -




Shocking Vector

Tachibana M, et al. Journal of Cardiology 2017
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Device Interrogation
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Subcutaneous ICD (Sub Q)
What's Next




Leadless Pacemaker (LP)
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Leadless Pacemaker (LP)

NO LEAD. NO POCKET.
NO COMPROMISE.




Leadless Pacemaker (LP)

EVOLUTION OF PACEMAKER TECHNOLOGY

Weight: 73.4g Weight: 55¢ Weight: 14g Weight: 23g Weight: 2¢
Size: 35cc Size: 25cc Size: bce Size: 12.8cc Size: 1cc




Leadless Pacemaker (LP)

Retrieval
mechanism

Retriewval
mechanism

5{%’ éf ﬂ[ Screw-in Helix |
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Self expanding
tines

MNanostim - LCP

Kancharla K, et al. Journal of Atrial Fibrillation 2017
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Why Leadless?

Lead fracture Lead dislodgment

Cantillon D, et al. Cleveland Clinic journal, 2016. Iék
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Why Leadless?

Pocket infection

Cantillon D, et al. Cleveland Clinic journal, 2016.

'ﬁautll Denver
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Why Leadless Pacemaker ?

ADVANTAGES DISADVANTAGES
*No leads (weakest link In =\VVI Only
pacemaker) *Retrievable ?

= onger battery life (median of

15 yrs)

*NO cosmetic concerns

=] infection in initial 10,000
Implants

=Easier Implant
- 20 mins
- percutaneous




Complications

Freedom from Complications

1.04
2 | N
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=091
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2 TVP
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@ "I~ Unadjusted HR 0.31: 95% CI (0.23-0.42): P = < 0.001
Adjusted HR 0.29; 95% CI (0.21-0.39); P = < 0.001
0
_ _ 0 180 360 540
# patien ri Days from Implant
LCP: 718 516 285 82
vp 2154 1342 937 681

Kancharla K, et al. Journal of Atrial Fibrillation 2017 j 4\
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Safety

1IELCH Leadless pacemaker implantation - Safety outcomes %1

Nanostim Micra
(N=526) (%) (n=729) (%)

Total events 6.5 4
Cardiac perforation 16 1.6
Vascular complication 12 0.7
Arrhythmia during device implantation 0.6 0
Cardiopulmonary arrest during implantation procedure 0.2 0
Device dislodgement 11 0
Device migration during implantation owing to inadequate 0.4 0
fixation

Pacing threshold elevation with retrieval and implantation of new 0.8 0.3
device

Pulmonary embolism 0.2 0.1

LA

Kancharla K, et al. Journal of Atrial Fibrillation 2017

South Denver
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Implant Success

IEL W H Leadless pacemaker implantation - Efficacy outcomes ° 14!

Nanostim (LCP)

Implant success (%) 95.8

Pacing capture Threshold and 90.0 (£2.0 V at a pulse width

sensing efficacy endpoint (%) of 0.24 msec and an increase
of €1.5 V from the time of
implantation)

Threshold at implant 0.82V@04
Threshold at 6 months 04V@0.4
Sensing at 6 months 10.6 mV

Micra (TPS)
99.2

98.3 (2.0 V at 0.4 msec
and sensing amplitude
25.0 mV, or a value 2 value
at implantation)

0.63V@0.24
0.54V@0.24

15.3 mV

Kancharla K, et al. Journal of Atrial Fibrillation 2017

South Denver
Heart Center
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L EADLESS PACEMAKER —
What's Next? Dual Chamber?

Micra Accelerometer Technology

3D Accelerometer

Yo N

* Sensing the atrial activity is
necessary to provide AV /F
synchrony .

» Micra contains a 3 axis
accelerometer

* Sensing the atrial
contraction using the
. Vector | = X direction
acc?elerometer may provide Voctor 2 — YA
a signal for AV synchrony Vector 3 = Z direction

Heart Rhythm Scientific Sessionsll May 11,2018 [ Boston, Massachusetts
o} 3 B 8 12 15 B8 21 24

Months from Implant

Mumber at Risk
(e T T T T T T T 1
IDE 726 634 671 658 639 432 251
Global 1817 1008 846 6230 458 222 144
Raf 2667 2260 1965 1658 1526 1319 1212

South Denver
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L EADLESS PACEMAKER —
What's Next? Dual Chamber

Atrial Contraction DetectionVia

Accelerometer
» MASS/MASS?2 studies collected

ECG
open-loop data \/V’_’\
— N=75 patients
— Showed intracardiac accelerations i H\

related to atrial contraction can be

measured via the accelerometer in : "
Micra ACC
i A2

* MARVEL tested the closed loop A

Sensing Window m
performance

« A1l —[sovolumic contraction and mitral/tricuspid valve closings
+ A2 — Aortic/pulmonic valve closing
* A3 - Early passive ventricular filling

Algorithm is for investigational use only « A4 —Atrial contraction generating active filling

jé\

NCT numbers: NCT02930980, NCT03157297

Heart Rhythm Scientific Sessionsll May 11,2018 [ Boston, Massachusetts

Chinitz L, et al. HRS 2018
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L EADLESS PACEMAKER —
What's Next? Dual Chamber?

AV Block Patients (n=33) Intrinsic Conduction Patients (n=31)

P=0.102

100
100

4 04.4%

o
P<0.001 -EH rin
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Pacing Mode Pacing Mode

LA

Chinitz L, et al. HRS 2018 South Denver
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LEADLESS PACEMAKER —
What's Next? Dual Chamber?

Boston Scientific

South Denver
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HIS BUNDLE PACING

Cardisc Conduction system




Slide with pacemaker leads in standard
position and electrical system activated in
opposite direction




What’s wrong with standard pacing?




Primarily driven by increase Primarily driven by urgent
in LVESVI Care visits for HF

Mo, at Risk

Biventriculsr pacing 349

Right ventricular 2
pacing

South Denver
eart Center



Bi-V Pacing works but ...

MORTALITY/HF HOSPITALIZATION MORTALITY/HF HOSPITALIZATION

1810 patients / LVEF 55.4:12.2% (LVEFM}
TE 571 patients / LVEF 41.2¢8.8%

——— Right ventricular [RV}

= Bovenircudar ()

South Denver
eart Center



Why His Bundle Pacing?




Initial His Bundle Pacing Study




How to His bundle pace?

Vijayaraman P, Ellenbogan K, Heart Rhythm 2018 '—;z,mh Denver

Heart Center




HIS Deflection at Implant
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HIS BUNDLE PACING
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Heart Center



Pacing vectors
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Pacing Vectors
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Pacing Vectors
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Freedom from HFH

HIS BUNDLE PACING

His bundle pacing in superior to RV

pacing with clinical outcomes

HFH outcomes

Mortality outcomes
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Sharma PS, et al. Heart Rhythm 2015
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Overcome BBB?

Left Bundle
Branch Block

Site of Block

HB LAF

AVN

Restored Native
Conduction

AVN

Payne J, et al. Journal of Interventional Cardiac Electrophysiology (2018) 52:323—334"’”“”" Denver

Heart Center



HIS pacing for CHF

Heart failure and cardiomyopathies

ORIGINAL RESEARCH ARTICLE

Long-term outcomes of His bundle pacing in patients
with heart failure with left bundle branch block

Weijian Huang,"? Lan Su, " Shengjie Wu, " Lei Xu," Fangyi Xiao,'* Xiaohong Zhou,
Guangyun Mao,”" Pugazhendhi Vijayaraman,” Kenneth A Ellenbogen®

3

ABSTRACT Most HBP clinical studies were conducted in
Objectives His bundle pacing (HBP) can potentially patients with intact His-Purkinje conduction
correct left bundle branch block (LBBB). We aimed to system. Clinically, patients with heart failure often

assess the efficacy of HBP to correct LBBB and long-term  have impaired His=Purkinje conduction, frequently
clinical outcomes with HBP in patients with heart failure ~ manifested asleft bundle branch block (LBBB). Early

56 patients, LVEF 35%, NYHA 3, pacing indication

Huang W, et al. Heart 2018;0:1-7. doi:10.1136/heartjnl-2018-313415 16\
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HIS pacing for CHF

/ éﬂ‘ T .

Block Tip Intrinsic Low
conduction Output
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Heart Center

Huang W, et al. Heart 2018;0:1-7. doi:10.1136/heartjnl-2018-313415 jé\



HIS pacing for CHF

Pre Post
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HIS pacing for CHF

80 follow up

baseline
70

60

" 57.3+11.7 56.3+11.4 55.9+10.7

48.4+12.2
40

P<0.001 P<0.001 P<0.001

LVEF (%)

30 P<0.001

20
32.4+8.9 33.6+£9.5 32+8.2 32.4+8.9

10

M 1Y 2Y 3Y
N 50/53 42/42 34/36 27/30

South Denver
Heart Center

Huang W, et al. Heart 2018;0:1-7. doi:10.1136/heartjnl-2018-313415 j.m




Who should get a HIS PPM?

1. Failed CRT
2. Intact conduction with pacing > 20%

3. AV Node Ablation and pace

Studies:
1. His-SYNC trial — vs. CRT
2. Prolonged PR and LBBB, normal LVEF

jéf'k

South Denver
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LIMITATIONS

Failure to implant (10-20% of patients, infra-His block)

*High thresholds (10-15% of patients)

Lead revisions (~3%)

*Ventricular undersensing

Far-field atrial oversensing

Atrial capture

*Acute injury to the His bundle

* Transient HV block (1%) and up to 50% during LBBB
implant

* Persistent RBBB (2-3%)

South Denver
leart Center
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