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CRT = Clinical Evidence

The Benefit from CRT is well established

Clinical Studies Evaluating CRT in Heart Faillure

Trial (ref) Ne. Design NYHA | LVEF = QRS Primary Secondary endpaints Main Findings
endpoints
MUSTIC-SR% 58 Single-blinded, n <35% | 2150 6MWD NYHA class, Qol, CRT-P improved MWD,
crossover, peak VO,LV volumes, | NYHA class, Qol, peak VO,,
randomized CRT vs. MR hospitalizations, reduced LV volumes and MR
OMT, 6 months mortality and reduced hospitalizations
PATH-CHF*' 41 Single-blinded, -V | NA | 2150 Peak VO,, NYHA class, QoL CRT-P improved NYHA class,
crossover, 6MWD hospitalizations Qol and 6MWD and reduced
randomized RV vs hospitalizations
LV vs. BiV,
12 months
MIRACLE® 453 Double-blinded, -1V | <35% | 2130 | NYHA dass, Peak VO, LVEDD, CRT-P improved NYHA class,
randomized CRT vs. 6MWD , QoL LVEF, MR QoL and 6MWD and reduced
OMT, 6 months clinical composite LVEDD, MR and increased LVEF
response
MIRACLE-ICD* 369 Double-blinded, -1v | <35% | 2130 NYHA class, Peak VO2 CRT-D improved NYHA class,
randomized 6MWD , QoL LVEDD, LVEF, MR Qol, peak VO,
CRT-D vs. ICD, clinical composite
6 months response
CONTAK-CD® 490 Double-blinded -l | <35% | 2120 = NYHA dass, LV volume, LVEF CRT-D improved MWD,
randomized v 6MWD , QoL composite of NYHA class, QoL
CRT-D vs. ICD, mortality, VTIVF, reduced LV volume and
6 months hospitalizations increased LVEF
MIRACLE-ICD I | 186 Double-blinded, I <35% | =130 Peak VO, VEIVCO,, NYHA, CRT-D improved NYHA,
randomized Qol, MWD, LV VE/CO, and reduced
CRT-D vs. ICD, volumes and EF, LV volumes and improved LVEF
6 months composite clinical

More than 8000 patients included in randomized controlled trials

endpoint

Trial (ref) Ne. Design NYHA | LVEF = QRS Primary Secondary endpaints Main Findings
endpoints
COMPANION 1520 Double-blinded M-V | <35% | 2120 All-cause All-cause mortality, CRT-P and CRT-D reduced
randomizad mortality or cardiac mortality all-cause mortality or
OMT vs. CRT-F / or haspitalization haspitalzation
vs. CRT-D,
|5 manths
CARE-HF* 813 Double-blinded =1V | <35% | 2120 All-cause All-cause mortalicy, CRT-P reduced all-cause
randomized mortality or NYHA class, Qol mortality and hespitalization
OMT vz, CRT-P hospitalization and improved NYHA class and
294 months Qol
REVERSE: 610 Double-blinded, I | =40% | =120 % worsened LVESY index, CRT-P/CRT-D did not change
randomized by clinical heart failure the primary endpoint and did
CRT-ON vs. compasite hespitalizations and not reduce all-cause mortalicy
CRT-OFF, endpoint all-cause mortality bur reduced LVESY index and
12 months heart fallure hospitalizations.
MADIT-CRT* 1820 Single-blinded, -l | <30% | =130 All-cause All-cause mortality CRT-D reduced the endpaint
randomized mortality or and LVESV heart failure hospitalizations or
CRT-D vs. ICD, heart failure all-cause mortality and LYESV.
12 months hespitalizaticns CRT-D did not reduced
all-cause mortality
RAFT® 1798 | Double-blinded, - | <30% | 220 All-cause All-cause mortality CRT-D reduced the endpoint
randomized CRT-D martalicy or and cardicvascular all-cause mortality or heart
vs. ICD heart failure death failure hospitalizations. In
40 months hespitalizations NYHA Ill, CRT-D only reduced

significantly all-cause morrality




CRT = Clinical Evidence

The Benefit from CRT is well established
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CRT = Clinical Evidence
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Symptoms
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CRT = Clinical Evidence

The Benefit from CRT is well established

. Class:| Recommendartions for cardiac resynchronization therapy impl ion in patients with heart failure
. . s ass
Patient with symptomatic* HFrEF®
¢ Class Ila Recommendations Class*® Ref*
CRT ks recommanded for symptomatic patients with HF in sinus rhythm with 2 QRS durstion 2150 msec and LEBE QRS \ 261-272
CE-1 block marphology and with LVEF <35% despite OMT “to improve spmptoms and reduce marbidity and mortalicy, s SR
Therapy with «1* and beta-blo
A g CRT should be considered for sympromatic patients HF in sinus rhythm with 2 QRS duration =| 50 meec and non-LBBB a 2%I-272
(UP‘M to maximum tolerated evidence-based dom) QRS marphalegy and with LVEF <35% despite OMT in order ta improve symproms and reduce merbidity and mortality.
CRT s recommended for symptomatic patients with HF in sinus rhythm with 2 QRS duration of 130-149 msec and LEBB QRS 0 266,273
N marphelogy and with LYEF £35% despite OMT in arder to improve symptoms and reduce marbidity and mortalicy, i
- . (]
Still symptomatic G CRT may be considered for sympromasc patients with HF in sinus riyshm with a QRS duration of 130-145 msec and non-LBBE | 266,273
and LYEF <35% = QRS marphalogy and with LVEF <35% despite OMT In arder ta improve sympeoms and reduce morbldity and mortalicy. ‘
CRT razher dhan RV pacing ks recommended for patents with HFEF regardiess of NYHA chiss who have an indicazion for ventricular ‘ 174977
Y&S l pacing and high degree AY block in arder 1o reduce morbidity. This mcludes pasents with AF (see Section 10,1} . e
= CRT should be considered for patients with LVEF <35% In MYHA, Class l-IV® despite OMT in order to improve sympeoms and 275
.g Add MR ml‘isﬁ' reduce morhidity and mortaity, if they are in AF and have a QRS duration 2130 msec provided a strategy to ensure bi-ventricutar | s IFB.’—‘-.B
a 8 (up-titrate to maximum tolerated evidence-based dose) capeure s I place or the paden s expected 10 rewn Lo sinus rhyth, )
Eﬂ — Patients with HFEF who have received a comventional parermaker or an iCD and subsaquendy develop worsening HF despize OMT b 282
' : ﬁ e e e _Ye _—e o = mm o= = o= = and whe have a high properdon of RY pacing may be considered for upgrade 1o CRT.This does not apply to patients with stable HF ‘
== No CHT s contravindicated in patients with a QRS duration < 130 msec e
[ Al P still symptomatic l e contrdcaad i paiasswith s QRS dhrsion < 130 o 5
5 g e and LVEF <35% I
n
| - ) < Yes l
& a ; | |
| o v l l
] v I
T
I o § g Able to tolerate Sinus rhythm, Sinus rhythm," I
[ E oA ACEI (or ARB)" QRS duration =130 msec HR =70 bpm
7 w E
1 B | ! ! :
2 ] ot |
@ o
i 3 Il ARNI to replace need for —
S 3 CE-l -, radine I < o >
z * HFrEF < 35%, QRS 2 130
— ‘g o """ |
= 5
(=]

These above treatments m'rl'_l" be combined if indicated ° H F rE F’ RV pa Ci ng

Resistant symptoms
Yes l No
¥ L
Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

Ponikowski P, et al. Eur Heart J, 2016; 37:2129-2200




Patient Selection

Magnitude of benefit from CRT

Highest

: L Lowest
(responders) Expanding Indications

(non-responders)

Wider QRS Males Narrower QRS
Left Bundle Branch Block Ischaemic cardiopathy Non-Left Bundle Branch
Females Block

Non-ischaemic cardiopathy

Brignole M, et al. Eur Heart J, 2013; 34:2281-329
S



ﬂg,;,@\:f s Responders vs Non-responders

Responders

* Clinical measures (functional & Qol)
* LV reverse remodelling
* Event-based measures

Non-responders

* ¢ clinical improvement
* ¢ LV reverse remodelling
* ¢ Event-based measures

 LVEF 25% and/or LVESV < 15%
* J NYHA 2 1 class

* @ HF hospit, deaths
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ﬂgg,;ﬁ,\;“ Follow up - Non Responders to CRT

Potential Reasons for Non Response

50 Suboptimal
45 LV
40 Lead Position
35
30
25
20
15
10
| ¥
0 E—
Suboptimal AV Arrhytmia Anemia Suboptimal LV < 90% Suboptimal Persistent Underlying Compliance Primary RV
Timing Lead Position Biventricular Medical Mechanical narrow QRS Issues Dysfunction

Pacing Therapy Dyssynchrony




Implantation Failure

Inadequate LV Lead Position

2013 ESC Guidelines on cardiac pacing and cardiac Preferred tools and techniques for implantation of
i cardiac electronic devices in Europe: results of the
resynchronization therapy

European Heart Rhythm Association survey

@ Seropsean Haart journsl (2017] 34, 23812139 ESC GUIDELINES
406118 1 9 Va1 130

At least 11 % patients have suboptimal LV Lead Position




ﬁ'SAN?TA"‘ Second option for LV Lead Placement

Preferred tools and techniques for implantation of
cardiac electronic devices in Europe: results of the
European Heart Rhythm Association survey

04 80
70 -

60 -

50 -

40 -

30 -

20 -

10 -

[ T e

Epicardial Endocardial Bifocal RV ICD only 2 Attempt




Implant Failure

Implant Failure in Randomized Trials

16

14

12

10

% CRT Implant Failure

COMPANION REVERSE RAFT MADIT-CRT CARE-HF BioPace

N patients 1212 610




ﬁ‘é&;q%A'~." A Implantation Failure

Short-mid term complications 9-15 months follow-up

3,3 3.1
1,6
1,1

Lead Lead Arrytmias Diaphragmatic fiReplacement Infection
Dislodgement @ Dysfunction Stimulation

6% Complications due to implant difficulties




How to improve?

How to Increase the rate of
responders ?




How to improve?

Improvement in patient selection

Optimization of medical therapy
Assessment of dyssynchrony

Assessment of latest activated areas and burden of myocardial scar

Presence of suitable tributaries




How to improve?

Improvement in patient selection

Optimization of medical therapy




How to improve?

Assessment of dyssynchrony



How to improve?

Assessment of dyssynchrony

e Evaluated pre-procedure?

e Large RCTs have failed to prove benefit evaluating dyssynchrony
(EchoCRT, PROSPECT)

A Primary Composite Outcome
100

90

20

70

60

h Event (%)

rn n . Nic

Conclusion—Given the modest sensitivity and specificity in this multicenter setting despite training and central analysis,
no single echocardiographic measure of dyssynchrony may be recommended to improve patient selection for CRT
beyond current guidelines. Efforts aimed at reducing variability arising from technical and interpretative factors may
improve the predictive power of these echocardiographic parameters in a broad clinical setting. (Circulation. 2008;117:

2608-2616.)
Years since Randomization
No. at Risk
CRT 404 297 223 155 103 65 42 19
Control 405 302 236 166 119 71 44 15

N Engl J Med 2013; 369:1395-1405
Circulation 2008; 117:2608-2616



How to improve?

Assessment of latest activated areas and burden of myocardial scar




How to improve?

Assessment of latest activated areas and burden of myocardial scar

e Image-guided LV placement in latest activated areas (TARGET, STARTER)

Target Group Control Group Echocardiographic-  Routine Control
(n=103) (n=104) p Value Guided CRT (n=96) CRT (n=69) PValue

Latest site of activation, % (% basal/mid) 0.962 Distribution of LV Iead location

Inferior 13 (13) [4/9] 14 (15) [5/9] o

Posterior 38(39) [14/24] 41 (43) [15/26] LAQ projection 0.867

Lateral 32(33)[13/19] 31(32)[11/20] Anterolateral 17% 15%

Anterior 9(9)[3/6] 7(7)[3/4] Lateral 40% 46%

Anfiormapta| HHI/al A /] Posterolateral 36% 30%

Inferoseptal 4(4)[1/3] 3(3)[0/3] Posterior 7% 9%
LV lead position, % (% basal/mid/apical) 0.442 S

_ RAO projection 0114

Inferior 12(12)[4/7/1] 6 (6)[1/4/1]

Posterior 35(36)[12/20/3]  38(40)[14/22/2] Basal 39% 17%

Lateral 46 (47) [16/29/1] 47 (49) [13/31/3] Mid-ventricular 39% 43%

Anterior 3(3)[1/2] 6(6)[2/4] Apical 23% 33%

JACC Vol. 59, No. 17, 2012

Circ Heart Fail. 2013;6:427-434



How to improve?

e Multimodality imaging-guided LV lead placement

Imaging group (n=89) Control group (n=93) P
Optimal CS tributary 050
Anterior vein (N 1(1) d
Left marginal vein 62(70) 62 (67) &
Posterior vein 26 (29) 29 (31) =
Middle cardiac vein 0 (0) 1(1)
Optimal LV pacing site 0.75
Anterior 1(1) 1(1)
Lateral 62 (70) &1 (66) P=055
Posterior 26 (29) 29 (31)
Inferior 0(0) 2(2)
Dictribution of LV lead position by cardfac €T o
LV short-axis
Anterior 4(5) 2(2)
Lateral 41 (47) 38 (42)
Posterior 39 (44) 50 (58)
Inferior 4 (5) 0(0)
LV long-axis 0.43
Basal 48 (55) 52 (58)
Mid-LY 36 (41) 37 (41) R
Apical 4(5) 1(1) sl I Imaging = Control
LV lead electrical delay, % of QRS 80 (72-85) 78 (68-84) 0.24 T T T T
Relationship of LY lead to optimal C$ branch 0.01 0 1 2 3
1. priority 74 (83) 80 (65) Yeurs
2. or 3. priority 15(17) 32 (35) No. at risk
Relationship of LV lead to optimal pacing site 0.66 Imaging 89 65 32 0
Concordant 43 (49) 39 (43) Control 93 71 37 9
Adjacent 44 (50) 49 (54)
Remote (1N 2(2)
Scar at LV pacing site 3(3) 2(2) 0.68

European Journal of Heart Failure (2016) 18, 1365-1374
S



How to improve?

Assessment of latest activated areas and burden of myocardial scar

e LV lead implantation in LAD = reduction of all-cause mortality and

HF events
- Ii
A All-cause mortality/HF events B A inorta fty
log rank = 0.003 log rank = 0.004
100 ~ 100 +
90 ~ 90 4
g
@ >
704 70 4
2 g
) ? g
Lf RV-LV AD =86 ms RV-LV AD =86 ms
50 4 RV-LV AD <86 ms 50 4 RV-LV AD <86 ms
40 ¥ 4 . v 40 T T T 1
0 200 400 600 800 0 200 400 600 800
Days after implantation Days after implantation
Patients at risk Patients at risk
RV-LVAD286ms 95 87 82 76 38 RV-LVAD286ms 95 90 88 83 43

RV-LVAD<86ms 30 26 21 20 12 RV-LVAD <86ms 30 25 22 22 14




How to improve?

e LV lead implantation in lateral/posterior wall, non-apical is associated
with reduction in death/HF events.

2 0.5 Apical | logrank p<0.001 - B 0.5+ Lateral/Posterior logrank p<0.001 _
= el o T || . A S
T — = nterior o
o T = o
@ - P w— = |CD -

a - 2
o o = 04-
I - =
g e £ 03-
-] ]
8
3 g
o
— i °
= d & 02-
w -
5 5
g S 0.1
6 5
O
T T T T T 0.04
3 4 5 6 7
Follow-up Years
Number of Patients at Risk Follow-up Years
83 74(41) 68(18) 58(23) 48(23) 33(25) 14(32)  9(.32) Number of Patients at Risk
486 455(.05) 428(.09) 385(.13) 311(.17) 255(.21) 83(.25) 36(.29) 387 363(.05) 342(.08) 307(12) 248(.15) 206(.19) 68(.23)  31(.27)
505  435(12) 373(.24) 313(30) 248(.36) 187(42) 65(.46)  28(49) 99 92(.05) 86(11) 78(17) 63(.21) 49(26) 15(.34)  5(.40)

505  435(.12) 373(.24) 313(.30) 248(.36) 187(.42) 65(.46)  28(.49)

FIGURE 1 Cumulative Probability of Heart Failure or Death in Patients With LBBB ECG Pattern by LV Lead Location

Kutyifa et al.; JACC clinical electrophysiology 2018
e



How to improve?

Assessment of latest activated areas and burden of myocardial scar

Yes, but...



How to improve?

Presence of suitable tributaries

Delivery of CRT

* Technical challenges of LV lead implantation
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How to improve?

Snare technique after standard technique failure

e 566 CRTs implanted since 2015, 16.6% with snare (n=94).
e Snare technique { all-cause surgical revision with a NNT of 14

All-cause re-operation Causes of re-operation Snare  Standard Total
1,01 Hazardrat‘.u,%iggw;;m 0.08-0.84) group s'ép group (N:53)
1 (N=3) (N=50)
0,8
§F LV lead implant failure or 0 25 25
§ 067 dislodgment (47.2%)
% 04__ RV lead dislodgment 1 9 10
E (18.9%)
0.2] Standard technique RA lead dislodgment 1 6 7 (13.2%)
i é—/_,_—’_f'— Snare technique
0,0 -
1 T T - I T T T T Infection 0 6 6 (11.3%)
0 6 12 18 24 30 36 42 48
Follow-up (months)
Number at risk:
Snare technique 94 69 61 57 45 37 25 8 3 Device extrusion 1 4 5 (9_4%)

Standard technique 472 296 219 185 132 97 72 38 17

Unpublished data




How to improve?

Snare technique after standard technique failure

e 566 CRTs implanted since 2015, 16.6% with snare (n=94).
e Snare technique { all-cause surgical revision with a NNT of 14.

e | surgical revision due to LV lead implant failure/dislodgement

All-cause re-operation

1,07 Hazard ratio, 0.26 (95% CI 0.08-0.84)
p=0.025
0,8
]
e
£
g 0,6
1
o
=
]
5 0,47
E
3
(=]
0,27 Standard technique
) d_/_"_’——’_,_ Snare technigue
0,0
T T T T T T T T T
0 6 12 18 24 30 36 42 48
Follow-up (months)
Number at risk:
Snare technique 94 69 61 57 45 37 25 8 3

Standard technique 472 296 219 185 132 97

72 38 17

Re-operation for LV lead implant failure/dislodgment

1,00 LogRank5.98, p=0.014
0,87
b}
e
-« o
S 06
>
@
@
=2
=
o
= 0,47
E
=3
L=
0,2
Standard technique
”_/___,———'_'_r Snare technique
0,07
T T T T T T T T T
0 6 12 18 24 30 36 42 48
Follow-up (months)
Number at risk:
Snare technique 94 69 61 57 45 37 25 8 3

Standard technique 472 296 219 185 132 97 72 38 17

Unpublished data




How to improve?

Snare technique after standard technique failure

* The rate of major complications, 30-day mortality and all-cause mortality (15.9% vs
15.5%, p = 0.49) were similar between groups.

T T T T T T T T T
0 6 12 18 24 30 36 42 48

Follow-up (months)

++ pericardial efusion and

contrast nephropathy Number at risk:

~~ ,‘ Snare technigque 94 69 61 57 45 37 25 8 3
. & _§ N & B B B B B B B N B B B B B B .
Standard technique 472 296 219 185 132 97 72 38 17

oS T N - - All-cause mortality
1/ AN 1,01
, Major complications \
] Snare technique
| : 0,8
: Sna re Vs Sta nda rd | %ﬂ Standard technique
| |_technique technique | 2
| | E::
I 7.4% 3.8% : E o
I .
I | 0,2
|
: P=O 12 I LogRank 0.48, p=0.49
| | 0,01
| 1
\ ]

~

Unpublished data
S



How to improve?

Snare technique after standard technique failure

 Response to CRT in 64% of patients who would not benefit from the therapy
otherwise.

o T T E ST EEEE e ~

\
; . )
{ Reverse remodeling i
I
l I
' I
: Hyper '
i Responders Vs I
: responders :
' I
: 64% 29% l
' ;
AN — _

Unpublished data
S



How to improve?

Snare technique after standard technique failure

* Snare technique with longer procedure duration and fluoroscopy time.

Procedure duration Fluoroscopy time
120 112 30 28,3
<
100 é 25
/E N—r
E 80 77 _g 20
= 15,9
c > ’
i o
§ 60 8 15
0
A © 10
@)
>
[

N
o
(631

o
o

Snare technique Standard technique Snare technique Standard technique

P<0.01 P<0.01 Unpublished data




How to improve?

Presence of suitable tributaries

Delivery of CRT

e Latest activated areas



IBox-CRT: Can we do it better?

Automatically, operator-independent, assess the
conduction delay between RV pacing and the LV available
veins to select the LV pacing site.

Evaluate the impact of LV site on clinical and remodeling
outcomes.

Response Rate Overall population LVESV and Ejection Fraction Variations 0-6 Months

Reduction LVESV > 15%
Increase EF > 10%

90 20 0.005
80 0 p=0.
11%
0 : 3
-1%

50 -10 -6%
40 85,7% -20 p=0.02
30 -30
20 40
18 14,3% 50

Responders Non-Responders A LVESV A EjecF

Unpublished data




How to improve?

Presence of suitable tributaries

Delivery of CRT

* Multisite pacing




CRT = Clinical Evidence

The Benefit from CRT is well established
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CRT = Clinical Evidence

Multisite pacing
e 2RVleads +1LVlead

1 RV lead + 2 LV leads
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Multisite pacing

iImprove?

e Multisite pacing improves symptoms, Qol, LVEF

Table | Patient baseline characteristics
Group Global Tri-¥
N 40 33
Age (years, mean + 50) 73+11 72110
Male sex (M, %) 37 (97.5) 28 (85)
lschemic cardiomyapathy (N, %) 1025 7(21)
NYHA | (N, %) 3(75) 2(8)
MYHA L (M, %) 14(34) 12(38)
MYHA I (N, %) 24 (58.5) 19 (58)
NYHA IV (N, %) o o)
Anglotensin conversion enzyme inhbitor (NS} 34 (B5) 28 (B5)
Aldasterone receptor blocker (N,%) I(75) 3IM

Mineralocarticold receptor antagonist (N.%)
Beta-blocker (N.3%)

Diuretic (M%)

Drigendn (N, %)

Amiadarene (N%)

Antithrambatics (N.%)

Witarnin K antagonist (M%)

MNovel aral anticoagulant (N.%)
Pre-implantation QRS (ms)

Left bundle branch block pattern (M, %)
Pre-implantation ejection fraction (%,mean £ 50)
CRT-D (N, %)

CRT-P(N. %)

AV node ablation (N, %)

23 (57.5) 19 (57.5)
34 (85) 27 (82)
36(90) 29 (88)
11 (27.5) 8(245)
7(17.5) &(18)
6(15) 4(12)
24 (60) 21 (64)
11(27.5) 9(275)
170+ 25 169 £ 27
34 (85} 29 (B7.9)
2548 2%+7
26 (65) 26 (58)
14 (35) 14(42)
6(17.5) &(182)
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111

3

20

NYHA class

Baseline 6 Months 12 Months

Figure 2 NYHA class distribution (%) at the various time points
among all Tri-V patients.
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Figure 3 Mean ejection fraction during follow-up.
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Figure 5 Sbeminute walking test distance.

Marques P, et al. Europace (2018) 20,
986—-992




How to improve?

Presence of suitable tributaries

Delivery of CRT

* Multipoint pacing




CRT = Clinical Evidence

Multipoint pacing
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CRT = Clinical Evidence

Quadripolar Pacing Technology o
MultiPoint™ Pacing

/ . Electrode naming and spacing
O\ distal Dt
= M2s \ D1 20mm
Quartet™ LV Lead 1458Q . ! M2
N\ M3 10mm
P4*. ) M3 -
- = A7mm
proxmal P4

Ability to pace from 2 LV sites with programmable delays

| Vector 1 Distal 1 to Mid 2
Delay 1 . De!ay 2 . i \edolz N .;Dillsl‘ai 1?':L;-PI;XI")H.I747
Vector 3 Distal 1 to RY Coil
7 Vactor 4 Mid 2 lo Proximal 4
!\_/thgg;jeétv’g-‘ Vactor 5 Mid 2 to RV Coil
! 3 Vactor 6 Mid 3 to Mid 2
> . tions Vector 7 Mid 3 to Proximal 4
| g Vector8 | Mid 3 to RV Coil
Vactor 9 Proximal 4 to Mid 2
| vector10 | Proximat 4 to RV Coil

T ——




iImprove?

MPP IDE trial
e MPP-AS may improve response to CRT

DeathN=2
» Subjects withdrawn N=35
Unsuccessful Implant N=14

Quadripolar System Implant

(BiV programmed)
ot Withdrawal prior to randomization N=11
l_ ________ . Death prior to randomization N=11
Randomization : >
(3 months) . Observational Arm
* Subjects with acute EchoEA VT, MPP 2BV 1_ N=52
® Randomization was 1:1 stratified by the g * Not randomized due to acute echo EA
responder status Tl results, lead dislodgement, PNS or
N=381 patient’s medical condition

MPP Arm BiV Arm
N=201* N=180*
Followed for 6 months Followed for 6 months

1°Endpoint Evaluation 1° Endpoint Evaluation
(9 months) (9 months)

* Differance in N due to size of parmuted blocks during randomization



How to improve?

MPP IDE trial

e MPP-AS may improve response to CRT

FIGURE 2 Impact of MPP Programming on Cardiac Resynchronization Therapy Responder Classification

A 9-mMaonth clinical responder rates
(9-Month response status relative to 3-Month)

100 1
p=0.003

B 4

B0 4

40 4

% of patients

20 4

MPP-Other{n=147) MPP-AS (n=52)

% of patients

B Non-responder to responder

conversion rate
120 4
p=0.014
I 1

100 4

B~

a0 -
Pl
1] T

MRP-Other {n=37) MPF-A5 (n=g]

FIGURE 3 Impact of MPP Programming on Incremental Response

1204

100+

% of patients
3 2 S

[
=
i

p=0.008
[ 1

M Incremental-
responder

O Responder

23% B Non-responder

33%

N

MPP-AS (n=52)

MFPP-Other [n=147)




iImprove?

MORE CRT MPP trial

e MPP-AS may improve response to CRT?

Subject Enrolled
N=1921
Death N=51 (2.7%)
Subjects withdrawn N= 351 (18.3%)
Unsuccessful implant N=91 (4.7%)

6-Month Visit

N=1428

Echo Responder (LVESV reduction 215%) N=820 (60.1%)
_ Echo not evaluable N=36 (2.5%)
" Not randomized N=10 (0.7%)

Subjects Withdrawn N=18 (1.3%)

I
Randomization
(6 months)
Only Echo NRs
(LVESV reduction < 15%)
N=544 (39.9%)

MPP Arm BiV Arm
N=284 N=260

Withdrawals prior to 12M N=31 (5.7%)
Followed for 6 months Followed for 6 months

Death N=24 (10 cardiac deaths) (4.4%)
Echo not evaluable N=7 (1.3%)
+ MPP activation failure N=8 (2.8%)
Device off at surgery N=1 (0.2%)
As treated Analysis As treated Analysis Missing data N=16 (2.9%)
(12 months) (12 months)
N=236 N=231
(232 evaluable 12M Echo + 4 (225 evaluable 12M Echo + 6
cardiovascular deaths) cardiovascular deaths)




How to improve?

MORE CRT MPP trial
e MPP-AS may improve response to CRT?

Non-responder to Responder Conversion Rate
(From 6 Months to 12 Months)

9

c

Q

c  40% - p=0.65
Q I
D 0

N 30% -

-

o 20% -

S

C

S 10% -

©

N 0% -

MPP BiV
(n=236) (n=231)




How to improve?

MORE CRT MPP trial

e MPP-AS may improve response to CRT?

Non-responder to Responder Conversion Rate
(From 6 Months to 12 Months)
p=0.102

gng | | p=0.006 . p=0.1%1

H -

40% -
30% -
20% -
10% -
0% -

% of patients

MPP - AS MPP - Other
(n=68) (n=168) (n=231)



MultiPoint Pacing

Optimization of left ventricular pacing site plus
multipoint pacing improves remodeling and clinical
response to cardiac resynchronization therapy at 1 year

Single Center, non randomized
110 patients 1 year follow-up

Francesco Zanon, MD, FESC, FHRS,* Lina Marcantoni, MD, Enrico Baracca, MD,"

Gianni Pastore, MD,” Daniela Lanza, MD, Chiara Fraccaro, MD, PhD, Claudio Picariello, | ObJ ective:
Luca Conte, MD," Silvio Aggio, MD," Loris Roncon, MD,” Domenico Pacetta, Eng,’

Nima Badie, PhD,® Franco Noventa, MD," Frits W. Prinzen, PhD, FESC’ Com pal’e Cl | nical and ECh Ocal’d | Og raph | C
Zannon F, et al. Heart Rhythm. 2016 Aug;13(8):1644-51 response between standard Biyv,
Optimized Biv (Q-LV), Optimized + MPP

55.6% 72.2% 90%
(42.4-68.0) (56.0-84.2) (69.9-97.2)

Ecocardiographic

66.7% 77.8% 95%

Clinical (46.0-71.3) (61.9-88.3) (76.4-99.1)

Combining MPP with optimal positioning of the LV lead on the basis of electrical
delay and hemodynamics enhances reverse remodeling and improves clinical
outcomes beyond the effect due to conventional CRT.




ﬁ”s,‘\’,g}/\"“ Responders vs Non-responders

Responders

* Clinical measures (functional & Qol)
* LV reverse remodelling

* Event-based measures

* ¢ clinical imprc

* & LV reverse ren



ﬁg,’;,;,fm'ﬁ~~ £ Responders vs Non-responders

Responders

* Clinical measures (functional & Qol)
* LV reverse remodelling
e Event-based measures

W

Hvper-responders

* @ symptoms
e LVEF 2 50%; {, LVESV = 30%




Conclusion

CRT improves prognostic and clinical outcomes

Patient selection: @, LBBB, wide QRS, NI cardiopathy

30-40% non-responders

Alternative techniques to implant LV lead

New technologies to assess latest activated areas LV lead

$

Lateral or postero-lateral wall of the LV, non-apical




Conclusion

CRT improves prognostic and clinical outcomes

Patient selection: @, LBBB, wide QRS, NI cardiopathy

30-40% non-responders

Alternative techniques to implant LV lead
New technologies to assess latest activated areas LV lead
Multisite pacing

Multipoint pacing
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