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CRT Challenge: Non-responders

Super-responders
| LVESV 230%

Neqgative-responders
* LVESV

Responders
| LVESV 15-29%

Non-responders
| LVESV 0-14%

43% of CRT patients classified as non-responders or negative-
responders by LVESV after 6 months (N=302)

Ypenburg et al. JACC 2009.
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Addressing CRT Non-responders with MultiPoint™ Pacing (MPP)

MPP addresses the challenge of CRT non-responders by:
* Providing a method to capture a larger area
« Improving transventricular activation time?!
* Improving hemodynamics?
» Delivering resynchronization throughout the LV3
« Allowing for pace timing adjusted to patient needs?

MPP may be beneficial in
further increasing the number of
patients that respond to CRT#

Theis C. et al. JCE 2009.
Thibault et al. Europace 2013.
Rinaldi et al. JCF 2013.
Pappone et al. HFSA 2013.






MultiPoint™ Pacing (MPP) Flexible Programming Options
Pacing Sequences and Delays
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Distal LV « the most apical »

Proximal LV « the most basal »



Clinical Evidence



Clinical Experience MultiPoint™ Pacing

= 20 publications
= Demonstrated acute contractility, dyssynchrony improvement
= Started evaluation of long-term outcome: 1-mo, 3-mo, 12-mo

Single-center acute dP/dtMax
assessment (n=19)*

Multi-center 1-mo f/u Echo LVOT VTI
assessment (10 EU centers, n=59)?2

Multi-center acute Echo dyssynchrony
assessment (7 EU centers, n=53)3

Single-center 12-mo f/u PV Loop and
echo assessment (n=44)*

4 feasibility studies!#
- 1 manuscript and 20 abstracts so far

Thibault et al. Multisite Pacing with a Quadripolar Left Ventricular Lead Improves Acute Hemodynamics. Abstract
HRS 2011.

Gutleben et al. Multisite Left Ventricular Pacing is Safe and Improves Cardiac Hemodynamic in Heart Failure
Patients - Results from a 1-month Follow-up Study. abstract HRS 2012.

Rinaldi et al. Multisite left ventricular pacing improves acute mechanical dyssynchrony in heart failure patients.
Abstract ACC 2012.

Pappone C., et al. Cardiac Resynchronization Therapy with Multisite Left Ventricular Pacing Improves Acute
Hemodynamic Response Assessed with Pressure-Volume Loops HRS 2013 Poster session PO01-57.



Improving cardiac resynchronization therapy response
with multipoint left ventricular pacing: Twelve-month
follow-up study

Carlo Pappone, MD, PhD,” Zarko Calovi¢, MD,” Gabriele Vicedomini, MD,  Amarild Cuko, MD,”
Luke C. McSpadden, PhD," Kyungmoo Ryu, PhD,' Caroline D. Jordan, PhD,!

Enrico Romano, BEng," Mario Baldi, MD,”  Massimo Saviano, MD, Alessia Pappone, MD,”
Raffaele Vitale, MD, Concetto Catalano, MD, Cristiano Ciaccio, MD,” Luigi Giannelli, MD,”
Bogdan Ionescu, MD,” Andrea Petretta, MD,  Nikolaos Fragakis, MD, PhD,

Angelica Fundaliotis, MD,® Luigi Tavazzi, MD, Vincenzo Santinelli, MD"

From the “Department of Arrhythmology, Maria Cecilia Hospital, GVM Care & Research, Cotignola, Italy,
'St. Jude Medical, Sylmar, California, *St. Jude Medical, Milan, Italy, and SClinical Cardiology, Universita
del Piemonte A. Avogadro, Novara, Italy.

In Press, Heart Rhythm Journal 2015
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What's new?



Revolutionizing CRT Pacing Options

4 eleclroc}es and 10 pacing cqnﬁgurahons offer Vector Cathode to Anode
more patient management options

Vector 1 Distal 1 to Mid 2
Vector 2 Distal 1 to Proximal4
Vector 3 Distal 1 to RV Coil
Electrodes Vector4 Mid 2 to Proximal 4
Proximal 4 Vector5 Mid 2 to RV Coil
Mid 3 Vector 6 Mid 3 to Mid 2
Mid 2 Vector7 | Mid3 to Proximal4
Bistalcl Vector8 | Mid3 to RV Coil
Vector 9 Proximal4to Mid 2
Vector10 | Proximal4to RV Coil




MPP Auto VectSelect

Step 1. Choose “Perform MPP Auto VectSelect”

Markers BP BP BP

A Sense Amp

W Sense Amp ”'| + Af I

dema
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Discrimination

Capture & CRT
Sense

Capacitor Sensor Toolkit

Fibber & NIPS

Temporary
Pacing

Auto VectSelect Quartet™ Test

Conduction time or MultiPoint™ {MPP) electrode spacing.

Perform

Measure capture thresholds automatically for multiple LY vectars based on RV-LY Auto VectSelect

Perform MPP
Auto VectSelect

VectSelect Quartet™ MultiVector Tools

(PMNS) thresholds for multiple vectars.

Access
Tools to measure RY-LY conduction time or capture and phrenic nerve stimulation MultiVector Tools

QuickOpt™ Timing Cycle Optimization

Manual Testing & Results

QuickOpt™ Optimization collects rhythim measurements to propose optimal settings P.erform
for the Dielays parameters. The test wil take about one minute to camplete. Quickopt™

Obtain measurements manually, and Qurckapt

review results if available TIMING CYCLE OPTIMIZATION

FastPath™
Summary

Diagnostics

Tests

Parameters

Wrap-up™
Overview




RV-LV Conduction Test

Step 2: Press “Perform

Measurements”

W Sense Amp
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Auto VectSelect Quartet™ Test

Measure capture thresholds autornatically for rrdltiple
Conduction time ar MutiPoint™ (MPP) electrode spad

VectSelect Quartet™ MultiVector Tools

Toals to measure RY-LW conduction time or capture 2
(PMS) thresholds for multiple vectors.

Quickopt™ Timing Cycle Optimization

QuickOpt™ Optimization collects rhythnm measurermern
for the Delays parameters. The test will take about orf

Manual Testing & Results
Obtain measurements manually, and
review results if available

Measure RV-LV conduction time

The latest time will be highlighted. You may then check thresholcs to select a suitable vectar.

LV Electrode

Proximal 4 oo

Midl 3

Micl 2

Distal tip 1

Additional Parameters

Test Methad RY Sense
Base Rate 65 bpm
Sensed AU Delay b 300 ms

" Perform

Measurements




Capture Threshold Test

Step 3: Press “Measure LV Thresholds”
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Capture Tests Iin progress

Shown below: User presses the “Skip Current Vector” button when test for M3 — RVC
was

RY-LY Conduction Time
Proximal 4 186 ms
Mid 3 186 ms

Mid 2 145 ms
Distal tip 1 156 ms
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VectSelect Quartet™ MultiVector Tools

Test Results

Vector
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Programmable Parameters
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Program MultiPoint™ Pacing

Final Step: Select “Widest Spacing” and “Program™ Settings

VectSelect Quartet™ MultiVector Tools

Test Results
Capture

Praximal 4 -
RY Cail

Mid 3 - RV
Cail

Mid 2 - RV
Cail

Distal tip 1 - 1.25v @
RV Cail 0.5 ms

Distaltip 1 - : 1.376v @
Mid 2 0.5bms

Programming
Programmahble Parameters

Selection Methoc

Programmed

Widest Spacing
MultiPoint™ Pacing

Earliest & Latest
Activation
MultiPoint™ Pacing

Paramneter selections based on available
Test Results. Wectors with capture
threshold = 2.5% or PHS are excuded

L¥1 Pulse
Configuration

LY1 Pulse
Amp. & Width
and Cap Confirm

LY 2 Pulse
Configuration

LY 2 Pulse
Amp. & Width

Preview @
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P 2.75 0@ 0.5 ms

Pacing Margin 1.0 ¥

Program




Conclusion

Multipoint pacing has shown acute hemodynamic
benefit (Increases dP/dT)

« Automatic device optimization programming

* First randomized study shows improvement of LV
function over conventionnal BiV pacing

* Further larger studies are needed to confirm these
results



