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Dual-Chamber ICD System

= Provides pacing with
defibrillation capabilities

= Composed of:
*Pulse generator
=Right atrial pacing
and sensing lead
*Right ventricular
pacing plus
defibrillation lead




CRT-D System Adds LV Lead to an
ICD System

= Provides Biventricular
Pacing With ICD Capability

= Composed of: Right |
* Pulse generator e - Left

ventricular

= Right atrial pacing and i lead
sensing lead Al N

= Right ventricular
pacing plus
defibrillation lead

= Left ventricular pacing
lead

= Implant of right atrial and
rightventricular leads is the Right

same as a dualchamberlICD r:anéricular



CRT proven to reverse HF progression
in NYHA Class lll/IV
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Survival Curve from CARE-HF

of Death from Any Cause

<
L
'l
-
W
-
| =
o
=
™
o
o
o
o
=14
=
=
o
i
—

Cleland JGF et al. The Effect of Cardiac Resynchronization on Morbidity and
Mortality in Heart Failure,N EngJ Med 200 ,352 1539-49.



Studies Supporting CRT-D Expansion

REVERSE

RAFT

Study design

Size

Randomized Duration

Primary endpoint

NYHA Class

Randomized 2:1
CRTZD ON vs OFF
Double-blinded

610 randomized

12 months (U.S., Canada)
24 months (Europe)

HF Clinical Composite

| and I

Randomized 1:1
CRT-D vsICD
Double-blinded

1798 randomized

18 months minimum;
Mean 40 months

Total mortality + HF
hospitalization

Il and lll




Proposed Patient Population

= CRT-D
(ICD-indicated)

= NYHA Class |l

= LVEF £30%
* QRS 2120 ms

= _eft Bundle
Branch Block
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REVERSE: REsynchronization
reVErses Remodeling in Systolic left

vEntricular dysfunction
Linde C, et al. J Am Coll Cardiol 2008;52:1834-43.

Michael R. Gold, MD, PhD
Medical University of South Carolina

REVERSE Steering Committee

REVERSE Adverse Event Advisory
Committee
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REVERSE Agenda

= Study Design
= Overall Results
= Safety

= Subgroup Results
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REVERSE: Purpose

* To determine the effects of CRT with or without
an ICD on disease progression:

= NYHA Class | or Il HF / reduced EF / prolonged
QRS
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REVERSE: Study Design

* Prospective, randomized, double-blind,
multicenter

= 73 international centers
= 37 U.S., 35 Europe,1 Canada

= 683 planned enroliment
* Randomized 2:1 (CRT ON : CRT OFF)

* Enroliment
= September 2004 through September 2006

= Follow-up
= 40 + 5 months
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REVERSE: Study Oversight

= Steering Committee

= Data Monitoring Committee

= Adverse Event Advisory Committee

= Echo Core Laboratories
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REVERSE: Key Inclusion/Exclusion Criteria

Inclusion

NYHA Class Il or | (ACC/AHA Stage C)
QRS >120 ms

LVEF <40%; LVEDD > 355 mm

Optimal medical therapy

Without permanent cardiac pacing
With or withoutan ICD indication

Exclusion

NYHA Class lll or IV within 90 days prior to enroliment
HF hospitalization within 90 days prior to enroliment

Acute coronary syndrome, acute Ml, CABG, or PCl within 90
days prior

Persistent or permanentatrial arrhythmias 16



REVERSE: Key Inclusion/Exclusion Criteria

Inclusion 89,
= NYHACIlass Il or| (ACC/AHA Stage C) NYHA Class II

* QRS >120 ms
= LVEF <40%; LVEDD>35 mm
= Optimal medical therapy

= Without permanent cardiac pacing AAVT reeened
1]

= With or withoutan ICD indication CRT.D

Exclusion

= NYHA Class lll or IV within 90 days prior to enroliment
= HF hospitalization within 90 days prior to enrollment

= Acute coronary syndrome, acute Ml, CABG, or PCl within 90
days prior

= Persistent or permanentatrial arrhythmias



Clinical Composite Response

Did the patient die?
Hospitalized for worsening HF?

Crossover due to worsening HF?

Moderately or markedly worse on
Patient Global Assessment?

Answer
NO
to ALL

PR
Improved NYHA Classification? Answer

Moderately or markedly improved YES
on Patient Global Assessment? to Any

Answer
NO
to ALL

Patient classified as unchanged T

Patient classified
as improved

Agsévéer Patient classified
Worsening NYHA Classification? to Any as worsened




REVERSE: Statistical Methods

= All analyses are intention-to-treat

. Sanl'l)ple Size Assumptions (based on MIRACLE ICD
tria
= Primary Endpoint: Clinical Composite Response
= CRTON: 22% worsened, CRT OFF: 34% worsened
= Alpha=0.05, Power=80%
= Attrition of 25% from implant to randomization
= Calculated enrolilmentsample size = 683

= Secondary Endpoint: LVESVi

E Chggge: CRTON =-14 ml/m? = 31, CRT OFF = -6 mI/m?
= =

= Alpha=0.05, Power=80%

= Attrition of 15% post-randomization

= Calculated enrolilment sample size = 644
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REVERSE: Study Schematic

Baseline Assessment

Successful CRT Implant

Randomization 2:1

12 Months - North American
Randomization complete

All subjects are
followed annually
after the blinded
period through 5

years 24 Months - European

Randomization complete




REVERSE: Enrollment and Randomization

11 exits after
implant

Baseline Assessment
(n=684)

Successful CRT Implant
(n=621)

Randomization 2:1

CRT ON (n=419)

(n=610)

12 Months - North American
Randomization complete
(U.S. n=343; Canada n=5)

24 Months - European
Randomization complete
(Europe n=262)

42 ineligible

or withdrew

97% successful

implants

CRT OFF (n=191)
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REVERSE: Enrollment and Randomization

Baseline Assessment 42 ineligible
(n=684) or withdrew
Successful CRT Implant 97% successful
(n=621) implants

11 exits after
implant

Randomization 2:1
(n=610)

CRT ON (n=419) CRT OFF (n=191)

12 Months - North American 99% follow-up
Randomization complete complianceat12
(U.S. n=343; Canada n=5) months

24 Months - European
Randomization complete -
(Europe n=262) 22




REVERSE: Balanced Distribution of Baseline
Characteristics

CRT OFF CRT ON Pialie
n=191 n=419

Age (yrs) 61.8+11.6 62.9 +10.6 0.26
Male 80% 78% 0.75
NYHA Il 83% 82% 0.82
ICD 85% 82% 0.41
LVEF (%) 26.4 + 7.1 26.8+7.0 0.50
QRS (ms) 154 = 24 153 = 21 0.41
LBEB 959% 62% 0.59
Ischemic 91% 96% 0.22
Beta blockers 94% 96% 0.32
ACE-i/ ARB 97% 96% 0.63

Mean * s.d. shown



REVERSE: Balanced Distribution of Baseline
Characteristics

CRT OFF CRTON Piisliie
n=191 n=419

Age (yrs) 61.8+11.6 62.9 +10.6 0.26
Male 80% 78% 0.75
NYHA Il 83% 82% 0.82
ICD 85% 82% 0.41
LVEF (%) 26.4+7.1 26.8+7.0 0.50
QRS (ms) 154 £ 24 1563 + 21 0.41
LBBB 99% 62% 0.59
Ischemic 91% 96% 0.22
Beta blockers 94% 96% 0.32
ACE-i/ ARB 97% 96% 0.63

Mean * s.d. shown



REVERSE: Primary Endpoint

Clinical Composite Response

= Considered Worsened if:

= Death from any cause

= Heart failure hospitalization

= Crossover due to worsening heart failure
* NYHA class worsened

= Patient global assessment worsened

= Considered Improved if:

= NYHA class improved
= Patient global assessment improved
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REVERSE Primary End Point: % Worsened at

12 Months

Primary Endpoint Not Met

Improved

Unchanged

Worsened

B CRT OFF (n=191) B CRT ON (n=419)
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REVERSE:

Full Distribution at 12 Months

P =0.004

Improved

Unchanged

Worsened

B CRT OFF (n=191) B CRT ON (n=419)

27



REVERSE: Consistent Benefit Over Time

6 Months 12 Months
p= ﬂ_:ﬂﬂ? p= u_:ﬂﬂd

Improved Unchanged Worsened Improved Unchanged Worsened
m CRT OFF (n=191) m CRT ON (n=419) m CRT OFF (n=191) = CRT ON (n=419)
18 Months* 24 Months*

p = 0.0007

-

Improved Unchanged Worsened Improved Unchanged Worsened
m CRT OFF (n=82) m CRT ON (n=180) m CRT OFF (n=82) m CRT ON (n=180)

* Europe only



REVERSE Secondary Endpoint: Significant
Reduction in Left Ventricular End Systolic
Volume Index (LVESVi)

110 - CRT OFF
(n=165)
. Delta:
100 - - *l-1.6123.4

___E_ - P < 0.0001
E CRT ON
E (n=328) _ | Delta:
it 80 - -18.2 +29.4
- CRT Off

70 1 Acutely

60 |

Pre-Implant Baseline 12 Months

Analysis includes only paired data 29



Secondary Endpoint: Echo Measures Indicate
Change in Cardiac Structure with CRT

280 .  CRT OFF 37 -
Q’:.:.I.'_ﬁi)______' Delta:
270 - 31 - 3.7
. 260 - 30 CRT ON
= q (n=328)
‘; 250 229
a T
~ 240 - 3 28
= £ -
E 27
= 2 E /Delta:
= CRT OFF 0.8
220 - 26 (n=165)
o 25 2
L P < 0.0001 P < 0.0001
200 ! . 24 .
Baseline 12 Months Baseline 12 Months

Analysis includes only paireddata 30




REVERSE: Significant Reduction in HF
Hospitalization or All-cause Death

SR =i s S R S S R R s

§ P =0.004

530% - HR=049{0.30-0.80). - i

C
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0 6 12 18 24
Months Since Randomization

Number 191 181 126 70 39
remaining 419 412 282 169 77
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REVERSE: Mortality

40%} e e e et S S e 2 S S T Do T e e e e g s s s e e
P=0.63
% 30% 1. HR=0.80(0.31-202) . ..
14
=
2= 2N e e s s s
[4v]
|5
= | CRTOFEF
= . JCRT ON
0% ==—= : : | i i
0 6 12 18 24
Months Since Randomization
Number 191 191 134 78 47
remaining 419 414 290 175 83
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REVERSE Adverse Events

sAdverse Event Committee classified:

= Complication
= [nvasive intervention, or
= Termination of significant device function

= Observation
= NO invasive intervention, or
= NO termination of significant device function
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REVERSE Safety: Left Ventricular Lead
Complication Rate Similar to Previous Trials

40%

30%

20%

10%

0%

Number
remaining

O [—
"5 - |
0 6 12 18 24
Months Since Implant
621 547 518
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REVERSE: CRT Beneficial Across Subgroups

in Clinical Composite Response Distribution

Odds Ratio with 95% CI

. Interaction
All Patients —=— Pvaltie
Ischemic —a]

0.44
Non-ischemic —e—

CRT-P —T 0.93
CRT-D —u—

NYHA Class | —

NYHA Class Il — =
Male —n—

HANELE — 0.99

0.1 1 10
CRTON CRT OFF
Better Better

Odds Ratio with 95% CI

<63 yrs

> 065 yrs

Non-white
White

LEBB
non-LBBB

0.25

0.71

0.35

0.1

CRTON
Better

1

10

CRT OFF 35



REVERSE: Clinical Composite Distribution
Subgroup Analysis of QRS Duration

Odds Ratio with 95% CI

All Patients

QRSDuration (ms)

120-129
130-139
140-149
150-159
160-169
170-179
180-189
190-199
200-209
>210

O-t CRT ON - CHT'CJ'FF'“:I
Better BEttEF
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REVERSE: QRS Duration is a Continuous
Variable

10 - Y-axis is on
E — the log scale
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110 120 130 140 150 160 170 180 190 200 210 220
Baseline QRS Duration (ms)

Proportional odds model: QRS duration as a continuous variable -



REVERSE: CRT Beneficial Across QRS
Durations for Clinical Composite Response
Distribution

Y-axis is on
the log scale

-
o
|

Interaction p-value=0.32

CRT ON Better |CRT OFF Better

Odds Ratio of Being Worse

=
—t

By

110 120 130 140 150 160 170 180 190 200 210 220
Baseline QRS Duration (ms)

Proportional odds model: QRS duration as a continuous variable se



REVERSE: Consistent Results US and OUS

p=0.11

Adjusted for covariates: p=0.16 4s

Oous

Improved Unchanged Worsened Improved Unchanged Worsened

m CRT OFF (n=83) m CRT ON (n=184) m CRT OFF (n=108) m CRT ON (n=2353)
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REVERSE: Consistent Results US and OUS

p=0.11
Adjusted for covariates: p=0.16

ous us

Improved Unchanged Worsened Improved Unchanged Worsened
m CRT OFF (n=83) m CRT ON (n=184) m CRT OFF (n=108) m CRT ON (n=235)
Endpoint US vs. OUS p-value
LVESVi 0.38
HF Hospitalization or Death 0.26
NYHA Class 0.22
Six-minute Hall Walk 0.97
Minnesota QOL 1.00
Kansas City QOL 0.78 40




REVERSE: Conclusions

* Primary endpoint was not met at 12 months
(p=0.10)

41



REVERSE: Conclusions

= Primary endpoint was not met at 12 months
(p=0.10)

However.....

= Totality of data demonstrates that CRT can
safely improve mildly symptomatic HF patient
outcomes:

= Distribution of clinical composite response
= Reverse remodeling
= Heart failure hospitalization or all-cause death

= LV lead complication rate comparable to other
CRT studies
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RAFT: Resynchronization/defibrillation
for Ambulatory heart Failure Trial

Tang A, et al. (2010) N Engl J Med 363(25): 2385-2395.

Anthony Tang, MD
University of British Columbia
RAFT Principal Investigator

RAFT Executive Committee Chair
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Agenda

= Study Design
* Overall Results
= Safety

= NYHA Class Il Results

* Subgroup Results
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RAFT: Purpose

* To determine whether the addition of CRT to ICD
and optimal medical therapy reduces mortality
or HF hospitalization, as compared with an ICD
and optimal medical therapy,

= NYHA class Il or lll / systolic dysfunction /
wide QRS

= Multi-national, randomized, parallel, double-
blinded
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RAFT: Study Design

* Prospective, randomized, double-blind,
multicenter

= 1798 enrolled and randomized patients

= 34 international centers
= 24 Canada, 8 Western Europe, Turkey, 2 Australia

= Randomization 1:1 (ICD : CRT-D)

* Enroliment
= January 2003 through February 2009

* Follow-up
" 40 + 20 months
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RAFT: Study Oversight

* Executive Committee
* Data and Safety Monitoring Board
* Event Committee

* Coordinating Center: University of Ottawa
Heart Institute

* Database management

= Statistical analysis
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RAFT: Key Inclusion / Exclusion Criteria

Inclusion Criteria

= NYHA Class Il or lll (changed to NYHA Class Il only
as of February 2006)

= QRS >120 ms or Paced QRS > 200 ms
= LVEF <30%

= Optimal medical therapy
= |[CD indication

= With or without persistent atrial tachycardia

Exclusion Criteria
= NYHA Class | or IV
= Existing ICD
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RAFT: Endpoints

* Primary Endpoint
* HF hospitalization or all-cause
mortality

» Key Secondary Endpoint
* Mortality

49



RAFT: Statistical Methods

* Intention-to-treat
* Two planned interim analyses
= Sample Size Assumptions

* Primary Endpoint: Time to HF Hosp. or All-
Cause Mortality
= Alpha=0.05, Power=85%

= Annual event rate: CRT-D=9%; ICD = 13% (25% relative
risk reduction)

= O’ Brien—-Fleming alpha spending function
= Sample size = 1800 randomized patients

* NYHA Class Il was pre-specified subgroup
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RAFT Study Schematic

Enrollment

Randomization 1:1

Device Implant

18-month

Device Implant

minimum follow-up
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RAFT Study Schematic

Enrolilment

All patients included (n=1798)

in the primary analysis

Randomization 1:1

ICD (n=904) CRT-D (n=894)

Device Implant Device Implant
(n=899) (n=888)

18-month
minimum follow-up

Mean follow-up 40 months + 20 months

95%

successful
LV implants

(n=841)
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RAFT: Balanced Distribution of Baseline

Characteristics
ICD CRT-D Pivali
n=904 n=894
Age (yrs) 66.2+9.4 66.1 9.3 0.83
Male 81% 85% 0.03
NYHA I 81% 79% 0.41
LVEF (%) 226+5.1 22654 0.76
QRS (ms) 158 + 24 157 + 24 0.28
LBBB 71% 73% 0.40
Ischemic 65% 69% 0.10
Permanent AF 13% 13% 1.00
Beta blockers 89% 90% 0.39
ACE-i/ ARB 97% 96% 0.24

Mean * s.d. shown
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RAFT: Balanced Distribution of Baseline

Characteristics
ICD CRT-D Pivali
n=904 n=894
Age (yrs) 66.2+9.4 66.1 9.3 0.83
Male 81% 85% 0.03
NYHA I 81% 79% 0.41
LVEF (%) 226+5.1 22654 0.76
QRS (ms) 158 + 24 157 + 24 0.28
LBBB 71% 73% 0.40
Ischemic 65% 69% 0.10
Permanent AF 13% 13% 1.00
Beta blockers 89% 90% 0.39
ACE-i/ ARB 97% 96% 0.24

Mean * s.d. shown
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RAFT Primary Endpoint: Significant Reduction
in HF Hospitalization or All-cause Death

60[:/0 o e o o ot e S T T T T e T S T

BO% o ke
40 l:!!'o i e S A S S A o o S S S e e e PR L

BOY oo e, CRT-D .-
0% 1 e
0% 1
0% . . . . .

HF Hospitalization or All-cause Death

Months Since Randomization

Number 904 770 572 384 214 101
remaining 894 790 615 429 278 130
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RAFT Secondary Endpoint: Significant

Reduction in Mortality

60% -
0% -

L

o

a<
|

30% -
20% -
10%

0% | | | | |
0 12 24 36 48 60

Mortality Rate

Months Since Randomization

Number 904 841 670 482 289 149
remaining 894 849 685 502 333 167
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RAFT Adverse Events

= Adverse event collection
* Procedure or system related complications

= RAFT Event Committee classified:
= Complication
= [nvasive intervention or

* Termination of significant device
function
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RAFT Safety: Left Ventricular Lead
Complication Rate Similar to REVERSE
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8 20% -
= ilpsntittdddddddeipnnppppnppastasazzzz CRT-D
E 10% —---emveennes R REEETETEs = 1 }"‘[‘
- 1
2 0% i | | . . |
=S
0 12 24 36 48 60
Months Since Implant
Number
remaining 888 784 615 440 291 136
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RAFT NYHA Class ll: Enrolilment and
Randomization

Enroliment

All patients included n=1438 (80%)

in the primary analysis

Randomization 1:1

ICD (n=730) CRT-D (n=708)

95%

Device Implant Device Implant successful
(n=725) (n=704) LV implants
(n=668)
18-month
minimum follow-up
59
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RAFT NYHA Class lI: Significant Reduction in
HF Hospitalization or All-cause Mortality

BO% oo

S0% T HR =073 (0.61-0.88)

=
i
(]
@
7
O R B Y i D :
I
S 0% e T e
S s
E 200% - T e
E 0% T e e e e
=3
E Otyﬂ I | I | I
4 0 12 24 36 48 60
Months Since Randomization
Number 730 638 465 299 146 57
remaining 708 640 488 % L 181 70
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RAFT NYHA Class IlI: Significant
Reduction in Mortality

B0 :-voorreseerse e

. p=0.006

o 0% 1"HR=0.71(0.56-001)

0 D o S e
2 30% -

O
S 20% -
= 10% -
0% -
0
Months Since Randomization
Number 730 687 533 366 189 83
remaining 708 679 530 361 206 89
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RAFT NYHA Class Il Subgroup Analysis:
HF Hospitalization or All-cause Mortality

Hazard Ratio with 95% CI

All Class Il Patients -—*-

< 63 years -
Age > 65 ;:aars o
Male =
BEK Female .

Ischemic e
Non-ischemic e

< 20% e
LVER > 20% ]
; Yes g
Diabetes No il
i~ YEs g |
Hypertension No B3
eGFR < 60 ——
(mimin/1.73m?3) > 60 i

Interaction
p-value

0.78
0.07

0.48

0.10

0.60

0.98

0.87

0.1 CRT-D 1 ICD 10

EBeftter

Better

Hazard Ratio with 95% CI

Interaction
p-value
Atrial Rhythm
Permanent AF ol P
0.02
Sinus/atrial paced —o—
QRS Morphology
LEBB —8
Non-LBEBB —— 0.03
Paced ——

04 CRT-D 4 ICD 4q

Better Better
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RAFT NYHA Class ll: CRT Beneficial Across
QRS Durations for HF Hospitalization or All-
cause Death

10 - Y-axis is on
the log scale
Interaction p-value=0.006

ICD Better

Hazard Ratio of Time to HF
Hospitalization or Death
CRT-D Better

0.1 ] I I ] T T T T T T 1
110 120 130 140 150 160 170 180 190 200 210 220

Baseline QRS Duration (ms)

Proportional odds model: QRS duration as a continuous variable -



RAFT NYHA Class Il Subgroup Analysis:

Mortality

Hazard Ratio with 95% CI

All Class Il Patients —*— Interaﬂt:':'n
p-value
Age SEYEAR  ——| 0.07
' EE o 0.29
Sex Female »
Ischemic —_— 0.99
Non-ischemic —a]
<20% —— 0.47
LVEF > 20% —a]
Diabetes Yﬁoﬁ — 0.96
Hypenension‘fﬁg —_f-'—_ 0.64
eGFR < 60 —e]
(ml/min/1.73m?) > 60 —_— 0.20

0.1 CRT-D 1 ICD 10
Better Better

Hazard Ratio with 95% CI

Interaction
p-value
Atrial Rhythm
Permanent AF "
0.03
Sinus/atrial paced ——
QRS Morphology
LBEB —a—
0.45
Non-LBEBB .
Paced "

0.1 CRT-D,l ICD 10
Better Better
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RAFT NYHA Class ll: CRT Beneficial
Across All QRS Durations for Mortality

10 - Y-axis is on
;E — the log scale
™ & Interaction p-value=0.41
p )
) 0
= o
e
“e &
o 1 |
2 S
k= =
=
& &
@]
= =
] v
N (&)
T
0.1

110 120 130 140 150 160 170 180 190 200 210 220

Baseline QRS Duration (ms)

Proportional odds model: QRS duration as a continuous variable o



RAFT Conclusions

= Among ICD-indicated patients with mildly
symptomatic HF / systolic dysfunction / QRS
prolongation, CRT-D:

= Reduces heart failure hospitalization or
all-cause mortality

= Reduces mortality alone

" Findings support expanded use of CRT-D in
mildly symptomatic heart failure
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Totality of the Evidence

William T. Abraham, MD, FACP, FACC, FAHA
The Ohio State University
REVERSE Steering Committee
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Agenda

* Landscape of CRT in mildly
symptomatic heart failure

= Comparison of REVERSE and RAFT
Proposed Patient Population Results

* Risk/Benefit profile in mildly
symptomatic population
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More Than a Decade of Experience S RAET
With CRT in Mildly Symptomatic Average ;1.0 months,
Heart Failure 1438

2009: MADIT CRT
Average 29 months,
n=1820

2008: REVERSE
2*‘-‘} IJ]DI_;},_—.;} n=262
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More Than a Decade of Experience _
With CRT in Mildly Symptomatic sl
Heart Failure n=1438

2009: MADIT CRT !

Average_ 29 months, Mortality
n=1820 i
benefit

2008: REVERSE !
12months,n=6101" , pjorta)ity
24 months, n=262 benefit in LBBB

2004 ;__._J: population
0 Monins, n=19o

70
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More Than a Decade of Experience
With CRT in Mildly Symptomatic 2UlE i

Average 40 months,

Heart Failure n=1438

2009: MADIT CRT l

Average_ 29 months, Mortality
n=1820 ;
benefit
2008: REVERSE ‘Reduced HF
12 months, n=610 ! hospitalizations
] Mortality
5004: MICDII benefitin LBEBB
b months, n=186 population

*‘Reduced HF *‘Reduced HF
hospitalizations hospitalizations

‘Improved ‘More

CCR improvement,
less worsening
CCR
MICD lI: Abraham et al. Circulation 2004;110:2864-8. 71

MADIT-CET: Moss AJ, et al. N Engl J Med 2003; 361(14): 1329-38



More Than a Decade of Experience
With CRT in Mildly Symptomatic sl el

: Average 40 months,
Heart Failure | n=1438

2009: MADIT CRT -Mortality
Average 29 months, cnefit
n=1820 ‘Reduced HF
hospitalizations

2008: REVERSE

17 the =l 'Mor’tallty
kbl  benefit in LBEE
population
*Reduced HF *Reduced HF
hospitalizations hospitalizations

el - |mproved More *Reverse
U ILOLLLS, =20 improvement, remodeling
‘Reverse ‘Reverse less worsening
remodeling remodeling CCR
*‘Reverse
remodeling

Contak CD: Higgins et al. JACC 2003;42:1454-9.
MICD II: Abraham et al_ Circulation 2004:110-2864-8. 7
MADIT-CRT: Moss AJ, et al. N Engl J Med 2009; 361(14): 1329-38



Complementary Study Designs

REVERSE

RAFT

Study design

Size

Randomized Duration

Primary endpoint

NYHA Class

Randomized 2:1
CRTXD ON vs OFF
Double-blinded

610 randomized
U.S., Canada, Europe

12 months (US, Canada)
24 months (Europe)

HF Clinical Composite
(proportion worsened)

|l and Il
(ACC/AHA Stage C)

Randomized 1:1
CRT-D vsICD
Double-blinded

1798 randomized
Canada, Western
Europe, Turkey,
Australia

18 months minimum;
Mean 40 months

Total mortality + HF
hospitalization

Il and lll
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Concordant Results for CRT in Patients with
Mild Symptoms

Death or Heart Failure Hospitalization / Event
Hazard Ratio with 95% CI

0.49
REVERSE = P=0.004
0.73
RAFT NYHA II - P=0.001
0.66
MADIT CRT — . P<0.001
0.1 CRT-D Better 1 10

REVERSE: Linde C, et al. J Am Coll Cardiol 2008:52:1834-43.
RAFT: Tang A, et al. NEJM 2010:363: 2385-95.
MADIT-CRT- Moss AJ, et al. N Engl J Med 2009; 361(14): 1329-35. 74



Proposed Patient Population

v CRT-D (ICD-indicated)

v NYHA Class I

v LVEF £ 30%

v QRS 2120 ms

v Left Bundle Branch Block

75



Proposed Patient Population Based on
Common Inclusion Criteria

REVERSE RAFT Proposed
CRT Device CRT-D; CRT-P CRT-D CRT-D
NYHA | and i Il and lll Il
LVEF (%) < 40% < 30% = 30%
Permanent AF )\ [o) Yes No
Permanent
Pacing No Yes No
QRS (ms) 2120 2120 2120
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Proposed Patient Population Further Refined
to Left Bundle Branch Block Morphology

REVERSE RAFT Proposed
CRT Device CRT-D; CRT-P CRT-D CRT-D
NYHA |l and Il and Il ]
LVEF (%) < 40% = 30% < 30%
Permanent AF No Yes No
Permanent
Pacing No Yes No
QRS (ms) =120 =120 =120
QRS Morphology All All LBEBB

T



Proposed Patient Population Similar to
Existing Precedent

REVERSE RAFT Proposed MADIT-CRT
CRT Device CRT-D; CRT-P CRT-D CRT-D CRT-D
NYHA | and Il Il and Il Il | (ischemic), I
LYERAS) < 40% < 30% < 30% < 30%
Pern:l]:nent No Yes No No
Pel,r::fi‘:;rlt No Yes No No
QRS (ms) =120 =120 =120 =130
M nrgll'? ; ogy All All LBBB LBBB
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Consistent Benefit of CRT for Patients with
LBBB within Study Cohorts

Death or Heart Failure Hospitalization/Event

LBBB:
REVERSE 028
RAFT Class Il Hs—
MADIT-CRT B

Non-LBBB:
REVERSE 0.09
RAFT Class II _ 106
MADIT-CRT 132

0.1 CRT Better 1

Hazard Ratio with 95% CI

MADIT-CRT: P010012/P230 SSED (page 33, figure 3)



% with Death or HF Hospitalization

z *
Population
REVERSE (n=189)
e
p=0.007
50%7 HR=0.33(0.14-077)
B, o e A A R AT S AR
RO e
CRTOFF
20% oo [
[ R e,
CRTON
0% . . . ; .
0 12 pL 36 48 60

Months Since Randomization

<
=

Hospitalization

= 30

=

=0

=104

!

0%

*NYHA Class Il, LVEF = 30%, LBBB, QRS = 120 ms

=
=
=

REVERSE and RAFT: HF Hospitalization or
All-cause Mortality in Proposed Patient

RAFT (n=947)

p<0.0001

| HR=0.62(048-0.78) ¢

0 12 24 36 48 60

Months Since Randomization
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REVERSE and RAFT: Mortality in the
Proposed Patient Population®

60%

50% 1

40%

=
=

% M utalitv

L

10%

REVERSE (n=189)

p=0.03

0% +

*NYHA Class Il, LVEF < 30%, LBBB,

Months Since Randomization

RAFT (n=947)

p=0.006

24 36
Months Since Randomization

12

81
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REVERSE: Proposed Patient Population®
Results for Key Endpoints at 12 Months (CCR
and LVESVi)

Clinical Composite Response LVESVi
p=0.02
- S o_CRT Of (n=5)
4.0 %
110 - 29.3
Delta
p=0.02 s
E 100 P<0.0001
- A E
= 80 CRT On (n=96)
E 28.4 +
g <
6% & 80 - ' Delta
I |
CRT Orf
Im proved Unchanged Worsened 70 - Acutely
60 ; .

CRT OFF (n=64) OO CRT ON (n=125)

Pre-Implant 12 Months
Baseline

* NYHA Class I, LVEF < 30%, QRS = 120 ms, LBBB 82



Risk / Benefit Profile for Proposed
Population

38% reduction in HF hosp. or
all-cause death!

Significant morbidity benefit

Significant mortality benefit 36% mortality reduction’

Significant reverse remodeling 25% LVESVi reduction?

1. RAFT proposed patient population
2. REVERSE proposed patient population

83



LV Lead Complication Rate Comparable to
Other Medtronic CRT Studies

<ol e
RAFT (CRT-D group) 2003 - 2009 7.4%

REVERSE 2004 - 2006 9.1%

Concerto AT 2006 9.9%

MIRACLE ICD 1999 - 2001 16.3%

MIRACLE 1998 - 2000 10.1%
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Totality of Evidence: Conclusion

* In the proposed patient population, CRT-D:
* Reduces mortality
* Reduces heart failure hospitalization
* Improves cardiac function

85




Perspective on FDA Concerns

Marshall Stanton, MD
Vice President, Clinical Research
Medtronic Cardiac and Vascular Group
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REVERSE Poolability by Geography
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REVERSE Showed No Significant Outcome
Differences between US and OUS

Entire Proposed
Cohort Population
Outcome Interaction | Interaction
p-value p-value
Clinical Composite Response 0.11 0.50
Change in LVESVi 0.38 0.93
Time to First HF Hospitalization or 0.26 0.87

Death

Difference in interaction p-value between entire and proposed

cohorts driven by QRS morphology

= Larger percentage of non-LBBB subjects in the U.S.
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Proposed Population
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Conservative Approach Used in ldentifying
Proposed Patient Population

REVERSE RAFT Proposed
CRT Device CRT-D; CRT-P CRT-D CRT-D
NYHA | and i Il and lll Il
LVEF (%) < 40% < 30% = 30%
Permanent AF )\ [o) Yes No
Permanent
Pacing No Yes No
QRS (ms) 2120 2120 2120

QRS Morphology All All LBEB




RAFT NYHA Class Il Population
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RAFT NYHA lI: Co-morbidity Patient

Analysis

HF Hospitalization or Death
Hazard Ratio with 95% CI

Ischemic

0.48
Non-ischemic =y
History MI -n—
0.37
No history MI —n—
Histqry CAD =l 0.57
No History CAD St
GFR < 60 —a—
GFR > 60 e G
0.1 1 10
CRT-D ICD
Better Better

Mortality
Hazard Ratio with 95% CI

Ischemic

Non-ischemic —n— 0.99

History MI —

No history MI e 0.15

History CAD s

No History CAD —a- 0.45

GFR <60 vl

GFR > 60 e 0.20
CRT-D icD 92
Better Better



REVERSE and RAFT Exercise Capacity and Quality of
Life Consistent with Milder Symptoms

Baseline Mean 6 Minute Walk Baseline Mean Minnesota
Distance Living with HF Score
Meters 59 59
400 | 351390 368 < il i
O 50 -
300 - — < F
+ 40 -
. Q |8
200 - B 30 - NEIe
5 418 | -
Y S 20 - O Z% S
100 - o ple|S Tl
if S |3 | LU HHE
o 2= =1Q[=
0 r | 0 - i =
NYHA Class I NYHA Class NYHA Class NYHA Class
v || v

*15% of MADIT CRT = NYHA Class |

Moss AJ, et al. N Engl J Med 2009; 361(14): 1329-38

“Medtronic (2002). InSync Cardiac Resynchronization System Final Report 93
3Bristow BR, et al. N Engl J Med 2004; 350: 2140- 215

“Medtronic Model 7272 InSync ICD Cardiac Resynchronization System Final Clinical Report



Comparison of
Mortality Rates
Over Time

Between Trials

REVERSE 'NYHA land I

MADIT CRT

SCD-HeFT NYHA II
Medtronic SLS Registry
RAFT NYHA i
NYHAII

MIRACLE ICD NYHA I :
EVADEF
EMPHASIS HF
COHERE :
COMET ;NYHA Il and il

MERIT HF

Medtronic SLS Registry :
RAFT NYHA Ili NYHA il

SCD-HeFT NYHA Il

CARE-HF
MIRACLE
'NYHA lll and IV
CIBIS 2 5
MIRACLE ICD NYHA II/IV

COMPANION

—

0 5 10 15 20

Mortality Rate (%) in the First Year 04



Revisions to RAFT Protocol
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Key RAFT Protocol Changes

= Inclusion criteria for QRS duration modified
from2130 ms to 2120 ms

* Enrollment of NYHA Class lll patients ceased

* Number of planned interim analyses changed
from three to two

96



RAFT Heart Failure Medication
Optimization

97



RAFT NYHA Class ll: Effect of

Target Dose on Results

Hazard Ratio with 95% CI

HF Hospitalization or Death
On Target Beta-Blocker Dose
Not on Target Beta-Blocker Dose

On Target ACE-I/ARB Dose
Not on Target ACE-I/ARB Dose

Mortality
On Target Beta-Blocker Dose
Not on Target Beta-Blocker Dose

On Target ACE-I/ARB Dose
Not on Target ACE-I/ARB Dose

Interaction p-value

0.1

0.49

B 0.86

] 0.75

il 0.77

ckRto ' 1co 10
Better Better
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Post-approval Study

99



Post-approval Study Proposal

= Study Design

— Utilize NCDR ® ICD Registry™ to confirm patient survival probability
observed in REVERSE and RAFT

= Population
— |ICD-indicated NYHA Class Il patients with:
* LVEF = 30%,
* QRS =z 120ms, and
* Left bundle branch block

= Samplesize

— 1500 patient minimum

— Provides two-sided 95% confidence interval with a width less than 5%
if 9-year mortality rate is 25%.

= Analysis time point

— Final analysis conducted at 5 years after the last qualified study subject
Is identified

100



Concluding Remarks

101



CRT-D s Benefit Outweighs Risk

= Consistent Benefit:

* Significant reduction in morbidity and
mortality

= Significant improvement in cardiac
structure

* Risk:
* LV lead complication rate similar to other
CRT trials
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Medtronic Cardiac Resynchronization
Therapy with Implantable Cardioverter
Defibrillator (CRT-D) for Mildly
Symptomatic Heart Failure

FDA Circulatory Systems Panel
December7, 2011
SponsorPresentation
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Table 20: REVERSE Resolution of Procedure, System, or
Therapy-related Complications Occurring Post-implant
(excluding medical device changes)(post hoc analysis)

Table 20: REVERSE Resolution of Procedure, System, or Therapv-related Complications

Occurring Post-implant (excluding medical device changes) (post-hoc analysis)

Time from complication onset to resolution (for resolved), last AE update
(for unresolved), or death

4-7 days

8-21 days

22-60 days

=60 davs

Total

Resolved, no surgery

8(3.2%)

11(4.5%)

4(1.6%)

9(3.6%)

31(20.7%)

Resolved after surgery

65(26.3%)

33 (13.4%)

25 (10.1%)

30(12.2%)

30(12.2%)

183 (74.1%)

Unresolved, no surgery

1(0.4%)

0 (0%)

0(0%)

0 (0%)

1(0.4%)

2(0.8%)

Unresolved after surgery

1(0.4%)

0 (0%)

1(0.4%)

1 (0.4%)

2(0.8%)

5(2.0%)

Death®

4(1.6%)

2(0.8%)

0(0%)

0 (0%)

0 (0%)

6 (2.4%)

Total

90 (36.4%)

43 (17.4%)

37(15.0%)

35(14.2%)

42(17.0%)

247

x Two were conservatively classified as procedure-related due to the death occurmng within 30 days post-
implant; 4 were sudden deaths with scant information available. All 4 patients had a CRT-D device.
Since there was no device interrogation data to rule out the possibility that a ventricular arthythmia
occurred that the CRT-D did not appropnately treat, the AEAC conservatively classified them as related

to the system.




REVERSE Crossover Definition

Definition of crossover:

CRT OFF CRT ON
Pacing Mode was DDD Pacing Mode was not
or DDDR DDD or DDDR
Ventricular Pacing Ventricular Pacing
was RV+LV was not RV+LV

 Crossoverdue to worsening heartfailure was a subset of all
crossovers

« Confirmed by: crossover CRF, save-to-disk data, center reports

 Permanent crossover defined as not corrected priorto end of
randomization

« Temporary crossover defined as corrected prior to end of
randomization
GG-3



Percent Pacing at 12 Months in Patients
Randomized to CRT OFF in REVERSE

_ CRTOFF
% Pacing (n=191)
0% 81% (155)
<1% 6% (11)
1-10% 3% (9)
10-50% 6% (11)
50-80% 2% (4)
80-90% 2% (3)
90-95% 1% (1)
95-98% 0% (0)
98-99% 1% (1)
100% 0% (0)

GG-172



RAFT Percent Pacing

CRT-D: 82% paced >90% of the time

« 50 -

S =ap. BCRT-D

& 230 -

§Ezu—

s 10 J

= 1] ‘Il" T —F — T —" — -----I----I_I_I_ll
0 10 20 30 40 50 60 70 80 90 100

Percent Pacing
ICD: 69% paced <10% of the time

- _

o 40 mICD

2830

§ﬁzu—

5 % 10 -

= 0 "MM“FMV_LM_‘H*—‘F”#—FHA_‘—#_'*“‘M#
0 10 20 30 40 50 60 70 80 00 100

Percent Pacing
TTH4



RAFT NYHA Class Il: Mortality

-l
o

Hazard Ratio: Mortality

0.1

Interaction p-value=0.41

ICD Better

R

S s

CRT-D Better

110 120 130 140 150 160 170 180 190 200 210 220 230

Baseline QRS Duration (ms)

JJ-18



RAFT NYHA Class II: Mortality

10 -

Hazard Ratio: Mortality

0.1

Interaction p-value=0.41

o
=
@
1]
0 L
_
o . |

[ |
g | | t ;
K 1
Q )
b Bl
o
(&)

B

110 120 130 140 150 160 170 180 190 200 210 220 230

Baseline QRS Duration (ms)
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11112102

RAFT Timeline

10/30/03 6/15/04 2/28/06 6/28107
71107

548 (30%)

Patients Enrolled 434 (24%)
618(34%)

54 (3%)

TT-11



All-cause Mortality Rate In RAFT ICD Cohort:
NYHA Class Il vs. Class lli

B0 e eon e i s e

BO%E -
E 40% Ao .. NYHA I

te

NYHA I

0 12 24 36 48 60
Months Since Randomization

Number 730 687 533 366 189 83
remaining 174 154 137 116 100 66
AA-141



LV Lead-related Complications Similar between
Groups in REVERSE

Time to First LV Lead-related Complication

-
2
=
g
-
[1-]
(-]
- =
> o
-
[1-]
=
T =
g8
€5
EL‘J
=
L1
=
(11
o
[
=)
x

24 36

Months Since Implant

GG-212



LV Lead-related Complication Rates in REVERSE and
RAFT Similar to Rates Observed in Studies of NYHA
lHI/IV Patients

60% -
90%
40%

30%

% with LV Lead Related Complication

MIRACLE ICD
20% - T
M - REVERSE
10% - | AT ,L'
0 * Concerto AT
0 12 24 36

Months Since Implant
GG-238




REVERSE and RAFT: Mortality Within 12
Months of First HF Hospitalization or LV Lead
Complication

20%

Mortality 15%
Rate Within

12 Months of 10%
First Event

orimplant 59,

0%

18.8%

B REVERSE
B RAFTNYHAII

n=100 n=274

HF LV lead No LV lead

Hospitalization complication Complication
AA-155



Table 29: Baseline Characteristics of Proposed
Patient Population: REVERSE and RAFT

Table 29: Baseline Characteristics of Proposed Patient Population: REVERSE and RAFT

EEVERSE
(n=189)

EAFT
(n=947)

Age (vrs)

G1.9=12.0

65.0x9.3

Male

75%

Ischemiic

41%a

ILVEF (%&)

22 8x53

Minnesota Living with HF Score

293200

G-munute Hall Walk (m)

400 =117

QRS Duration (ms)

164 =21

On ACE-I'ARBs

97%

On beta blocker

95%%

On dinretics

80%a

On hipd-lowenng agent

58%

On Dagitalis/cardiac glycosides

31%

Coronary artery disease

41%

Myocardial infarction

34%

Hypertension

49%;

Previous CABG

19%

Diabetes

330
LiY0

Serum Creatmmine (mg/dL)

1.1+0.3

eGFER (mL/min/l.73m?2)

73.6+ 248

634x21.1

Systolic Blood Pressure (mmHg)

1246 =183

1185+17.1

Diastolic Blood Pressure
(mmHg)

71.8+115

68.7+10.2




REVERSE Full Cohort: HF Hospitalization or

Death

-t
o
|

Hazard Ratio: HF
Hospitalization Plus Death

0.1

Interaction p-yvalue=0.02

e

CRT ON Better | CRT OFF Better

T~

e

N

110 120 130 140 150 160 170 180 190 200 210 220 230

Baseline QRS Duration (ms)

JJ-11



REVERSE Proposed Population: HF
Hospitalization or Death

-
o
|

Hazard Ratio: HF
Hospitalization Plus Death

0.1

Interaction p-value=0.11

CRT ON Better | CRT OFF Better

\-\\_

B ™

i 5

110 120 130 140 150 160 170 180 190 200 210 220 230

Baseline QRS Duration (ms)

JJ-13



Heart-failure Hospitalization or All-cause
Death: Proposed Patient Population QRS <150

ms
N HR 95% ClI
REVERSE 42 0.51 (0.1, 2.9)
RAFT 298 0.89 (0.6, 1.3)




LV Complications

QO —-voeeeeseeereee
R O RAFT NYHA Ii

30% (n=1429)
REVERSE NYHA I

DOUp o -voveer e (n=514)
REVERSE NYHA |

10% \EtC1

0%

0 6 12 18 24 30 36 42 48 54 60

Months Since Implant

ZZ-29



RAFT: HF Hospitalization and All-cause
Mortality Rate

—NYHA Il CRT-D

-]
S
&~

—NYHA I ICD

—NYHA Il CRT-D
60% -

—NYHA NI ICD

40% -

20% -

% of HF Hospitalization or Death

0 b 10 15 20 25 30 35 40 45
Months Since Randomization
2z-31



REVERSE: HF Hospitalization and All-cause
Mortality Rate

s0% .| —NYHA Il CRT-OFF
— NYHA Il CRT-ON

— NYHA | CRT-OFF
20% A

— NYHA I CRT-ON

10% A

—

J_’l .-'—'_'_1_

oY _J,—'ﬁ_' i L= —F-u

0 3 6 9 12

% of HF Hospitalization or Death

Months Since Randomization
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RAFT PPP: Balanced Distribution of Baseline

Characteristics
Patient Characteristics CRL.D ICD p-value
(N=477) (N=470)
Age 65.0 £ 9.5 65.0 =91 |0.9790
Male 79(17%) 95(20%) 0.1543
Ischemic 304(64%) 274(58%) 0.0957
LVEDF 224 53 22.6 =51 |0.5607
QRS 159.6 = 24.6 | 162.3 = 24.6 | 0.0948
ACE-I/ARBs 457(96%) 457(97%) 0.2881
Beta-blockers 440(92%) 421(90%) 0.1748
Myocardial infarction 267(56%) 233(50%) 0.0547
Hypertension 225(47%) 206(44%) 0.3277
Diabetic 147(31%) 154(33%) 0.5306
Creatinine (mg/dL) 1.2 + 0.6 1.2 3+0.7 0.9073
GFR 62.5 + 194 643 +22.7 |0.1859
Supine systolic blood pressure 118.6 = 173 | 1184 *= 17.0 | 0.8562
(mmHg)
Supine diastolic blood pressure 68.5 + 103 68.8 = 10.0 |0.6443

(mmHg)

Mean * s.d. shown

ZZ-21



REVERSE PPP: Balanced Distribution of
Baseline Characteristics

Patient Characteristics p-value
OFF ON
(N=64) (N=125)

Age at enrollment (years) 5951206 63.2 + 11.6 | 0.0371
Male 46(72%) 95(76%) 0.5973
Ischemic 22(34%) 56(45%) 0.2118
LVEF 229 £ 8.5 227 + 52 | 028265
QRS 165.7 + 21.0 162.8 + 20.5 | 0.3626
ACE-I/ARBs 62(97%) 122(98%) 1.0000
Beta-blockers 59(92%) 121(97%) | 0.1694
Myocardial infarction 19(30%) 46(37%) 0.4187
Hypertension 31(48%) 61(49%) 1.0000
Diabetes 19(30%) 22(18%) 0.0640
Creatinine (mg/dL) 11 03 1.1 + 63 0.8212
GFR 76.9 + 27.8 71.8 + 23.1 | 0.1847
Supine systolic blood pressure 123.8 + 184 125.0 + 18.3 | 0.6682
(mmHg)

Supine diastolic blood pressure TS 129 71.9 + 10.8 | 0.8548

(mmHg)

Mean * s.d. shown

Z2Z-22



REVERSE: LVESVi ImBrovrti:.-_rlnent by QRS
uartiles

Duration In

. 166-230 36.1
£ (n=128)

o

= 152-165

5 (n=132)

0

%

2 1:#:3;11 531 12.7 B CRT ON
E (n ) (n=340)
E: m CRT OFF
c 120-136 (n=163)
D (n=125)

10 5 0 35 10 15 20 25 30 35 40
Mean Improvement in LVESVi (mI/m2) at

12 Months

* Gold MR, et al. Presented at AHA, 2009. ZZ-24



Change in LVEDVi by QRS Width

166-230
(n=128)

38.7

n

E

S 152165

S (n=132)l1.6

2 1

o 137-151 I 2.5 B CRT ON

g (n=118) | -0.2 (n=340)

0 m CRT OFF

m 120-136 -3 9 (n=163)
(n=125)

-0 -5 0 5 10 15 20 25 30, 35 40
Mean Improvement in LVEDVi (mllm ) at 12

Months

27-23



REVERSE: CRT Beneficial Across QRS Durations for
LVESVi in the Proposed Population

Change in LVESVi From Baseline

to 12 Months (ml/m2)

)
o

CRT ON

V ertical lines are m ean values
and 95% c.i. within QRS
guartiles plotted at the mean
of the quartile.

¢

110 120 130 140 150 160 170 180 190 200 210 220

Baseline QRS Duration (ms)

n=189
2z-6



RAFT NYHA ll: Primary and Secondary
Endpoint Before and After NYHA lll Excluded

Hazard Ratio with 95% CI

HF hosp or Death

Before NYHA Ill excl —=— i

After —n— p—0.56

Mortality

Before NYHA Il excl —nl

After - p=0.21
0.1 1 10

Better BEl‘tEF



RAFT NYHA Class ll: Primary and Secondary
Endpoint Results by Protocol Version

Interaction

Time to First HF Hospitalization or Death p-value

Version 1 (n=15, event=6)

Version 2 (n=45, event=32)

Version 3 (n=405, event=177) 0.40
Version 4 (n=426, event=147)

Version 5 (n=547, event=84)

Time to Death

Version 1 (n=15, event=4)
Version 2 (n=45, event=22)
Version 3 (n=405, event=109)
Version 4 (n=426, event=89)
Version 5 (n=547, event=40)

0.1 1 10

Hazard Ratio (95% confidence intervals)




REVERSE and RAFT Patients were on Optimal
Medical Therapy at Enroliment - Beta Blockers

Mean Beta
Blocker Dose
Study Percent (mg/day) Percent at Target Dose
on Beta | 50 mg Carvedilol (50 mg Carvedilol
n Blocker equivalent equivalent)

REVERSE 610 95% 26.1+ 18.1 25%

RAFT NYHA Class Il 1438 89% 2520473 18%
MADIT-CRT? 1820 93% 28 +19 27%
IMPROVE HF2 6109 89% Not reported 21%*
SHIFT®

Patients on 2604 89% 250+£17.8 26%

Carvedilol only

* % based on patients eligible for beta blocker therapy, not entire cohort

TFDA Circulatory Systems Panel Meeting: MADIT-CRT panel materials, 18 March 2010.

2 Gheorghiade, M et al. Medication dosing in outpatients with heart failure after implementation of practice-based
performance improvement intervention: findings from IMPROVE HE Submitted and accepted for publication.

3 Swedberg K et al. lvabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo-controlled
study. Lancet 2010; 376: 675-665.

ZZ-18



REVERSE and RAFT Patients were on Optimal
Medical Therapy at Enrolilment - ACE-I/ARB

Mean ACE-I/ARB Percent at Target
Stud (mg/day) Dose
y Percent on (Lisinopril and (20 mg Lisinopril
n ACE-I/ARB | Losartan equivalents) equivalent)
16.2 +/- 10.7
0 0
REVERSE 610 96% 514 +/- 27.0 51%
16.9 +/- 9.6
0
RAFT NYHA Class Il 1438 97% 50 8 +/- 36.0 58%
23+ 17
- 1 0
MADIT-CRT 1820 96% 75 § +/- 591 51%
IMPROVE HF?2 5919 83% Not reported 36%"*

* % based on patients eligible for ACE-/ARB therapy, not entire cohort

TFDA Circulatory Systems Panel Meeting: MADIT-CRT panel materials, 18 March 2010.

2Gheorghiade, M et al. Medication dosing in outpatients with heart failure after implementation of
practice-based performance improvementintervention: findings from IMPROVEHF. Submitted angz-19

accepted for publication.



REVERSE Showed No Significant Outcome
Differences between US and OUS

Entire Proposed
Outcome (12 months) Cohort Population
Interaction | Interaction
p-value p-value
Clinical Composite Response 0.11 0.50
(unadjusted)
Clinical Composite Response (adjusted) 0.16 Not adjusted
Change in LVESVi 0.38 0.93
Time to First HF Hospitalization or 0.26 0.87
Death

* Difference in interaction p-value between entire and proposed cohorts
driven by QRS morphology

— Larger percentage of non-LBEB subjects in the U.S.

JJ-43



Table 58: REVERSE U.S./OUS Data Pooling Logistic
Regression Full Model: CCR Worsened

Table 58: REVERSE U.S./OUS Data Pooling Logistic Regression Full Model: CCR
VWorsened

Standard Wald
Parameter Estimate Error| Chi-Square| Pr > ChiSq

Intercept 0.4782 1.6127 0.0879 0.7668
RAND -0.2476 0.1218 4.1302 0.0421

ors -0.0593 0.1331 0.1988 0.6557

AGE 0.000198 0.0153 0.0002 0.9897
GENDER Male -0.1190 0.1635 0.5304 0.4664
ISCHENMIIC No 0.000798 0.1411 0.0000 0.9955
HYPERTENSION |No 0.1409 0.1232 1.3071 0.2529
BMI -0.0375 0.0271 1.9075 0.1672
GFR 0.00813 0.00583 1.9486 0.1627

LVEF 0.0152 0.0163 0.8672 0.3517
QRS DURATION 0.00287 0.00632 0.2065 0.6495
QRS MORPH 0.0268 0.1959 0.0187 0.8913

QRS MORPFPH 0.5363 0.1861 8.3041 0.0040
NYHA -0.7718 0.1295 35.5 <.0001

RAND*OUS IS 0.1701 0.1215 . 0.1615
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RAFT NYHA Class ll: FDA Exploratory Analysis
of Primary endpoint — HF hospitalization or
All-cause mortality

Proposed patient population 0.70
2E (0.49, 0.999) e
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REVERSE Clinical Composite at 12 Months —

LBBB Subjects

Improved

Unchanged

Worsened

B CRT OFF (n=113) B CRT ON (n=256)




REVERSE Reduction in Left Ventricular End
Systolic Volume Index (LVESVi)
LBBB Subjects

110 CRT OFF
— L
(n=99) Delta:
100 - . -1.7+25.8
~_E- - P < 0.0001
= CRT ON
E (n=201) Delta:
w 80 7 -25.2 + 28.6
> |
- |
70 - CRT Off
Acutely
60 .
Pre-Implant Baseline 12 Months

Analysis includes only paired data



REVERSE: Significant Reduction in HF
Hospitalization or All-cause Death - LBBB

Subjects
S40%
o P =0.03
?630% 1. HR=048(0.24-094) ... . ] ...
c
250% |- GRTOFF__ -
N
It . — J
E—"O% B R """""""""""""" ._t—"_l_ """
ke - —— ] — CRT ON
LIL 00/;] — [ [ [ [
0 6 12 18 24
Months Since Randomization
Number 113 110 79 o1 31
remaining 2356 251 187 126 95



REVERSE and RAFT Exercise Capacity and Quality of
Life Consistent with Milder Symptoms

Baseline Mean 6 Minute Walk

. Baseline Mean Minnesota
Distance

Living with HF Score

Meters 59 59
400 | 56, 390 .0 |

(o}
o

56

°
300 - O
= + 40 -
- = T, al=
200 - $ 1218 |z IEEVE 2 0 |2
dH  EIHHE Nk
4 Gl Z 5 > 20 1| =3 >
| nj | = < || 0O Z Ol < |©Q p
| S S(2|z|u 10 - AHEIE
5 S| 0|E| g = S s
0 AR . o|= |2
NYHA Class I NYHA Class "NYHA Class NYHA Class
AV Il mnv

*15% of MADIT CRT = NYHA Class |

Moss AJ, et al. N Eﬂgl J Med 2009:361:1329-38
2Medtronic (2002). InSync Cardiac Resynchronization System Final Report AA-159
3Bristow BR, et al. N Engl J Med 2004; 350: 2140- 2150

“Medtronic Model 7272 InSync ICD Cardiac Resynchronization System Final Clinical Report



REVERSE 'NYHA land I

MADIT CRT

SCD-HeFT NYHA II

Comparison of  wedtronic sis registry S
Mortality Rates RAFTNVHA L K |
Over Tl me MIRACLE ICD NYHA II
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Figure 37: RAFT Mortality in the Proposed
Population (post-hoc analysis)

Figure 37: RAFT Mortality in the Proposed Population (post-hoc analysis)
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QRS Analysis in RAFT Proposed
Population

HF Hospitalization or All-cause Death All-cause Death

Vertical lines are 95% confidence intervals
ofthe observed hazard ratio within each
set of 10ms (120-129, 130139, etc.)
interaction p-value=0.18

Vertical lines are 95% confidence intervals
of the observed hazard ratio within each
setof 10 ms (120-129, 130-139, etc.)
interaction p-value=0.10

Favars
CRTHD

or Death: CRT-D vs. ICD
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RAFT NYHA lIl: Primary and Secondary
Endpoint Before and After NYHA lll Excluded

Hazard Ratio with 95% CI

HF hosp or Death
Before NYHA Il excl —-=— i
After — p_0'56
Mortality
Before NYHA [l excl —nt
After p—— p=0.21

0.1 1 10

CRTON CRT OFF 77.30

Better Better



RAFT PPP: Balanced Distribution of Baseline

Characteristics
Patient Characteristics CRL.D ICD p-value
(N=477) (N=470)
Age 65.0 =95 65.0 = 9.1 |0.9790
Male 79(17%) 95(20%) 0.1543
Ischemic 304(64%) 274(58%) | 0.0957
LVEDF 2241353 22.6 =51 |0.5607
QRS 159.6 =246 | 162.3 = 24.6 | 0.0948
ACE-I/ARBs 457(96%) 457(97%) | 0.2881
Beta-blockers 440(92%) 421(90%) |0.1748
Myocardial infarction 267(56%) 233(50%) 0.0547
Hypertension 225(47%) 206(44%) | 0.3277
Diabetic 147(31%) 154(33%) | 0.5306
Creatinine (mg/dL) 1.2 = 0.6 1.2 + 0.7 0.9073
GFR 625 +194 643 +22.7 |0.1859
Supine systolic blood pressure 118.6 =173 | 1184 = 17.0 | 0.8562
(mmHg)
Supine diastolic blood pressure 68.5 + 103 68.8 = 10.0 | 0.6443

(mmHg)

Mean * s.d. shown
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REVERSE PPP: Balanced Distribution of
Baseline Characteristics

Patient Characteristics p-value
OFF ON
(N=64) (N=125)

Age at enrollment (years) 5951206 63.2 + 11.6 | 0.0371
Male 46(72%) 95(76%) 0.5973
Ischemic 22(34%) 56(45%) 0.2118
LVEF 229 £ 8.5 227 + 52 | 028265
QRS 165.7 + 21.0 162.8 + 20.5 | 0.3626
ACE-I/ARBs 62(97%) 122(98%) 1.0000
Beta-blockers 59(92%) 121(97%) | 0.1694
Myocardial infarction 19(30%) 46(37%) 0.4187
Hypertension 31(48%) 61(49%) 1.0000
Diabetes 19(30%) 22(18%) 0.0640
Creatinine (mg/dL) 11 03 1.1 + 63 0.8212
GFR 76.9 + 27.8 71.8 + 23.1 | 0.1847
Supine systolic blood pressure 123.8 + 184 125.0 + 18.3 | 0.6682
(mmHg)

Supine diastolic blood pressure TS 129 71.9 + 10.8 | 0.8548

(mmHg)

Mean * s.d. shown
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Table 29: Baseline Characteristics of Proposed
Patient Population: REVERSE and RAFT

Table 29: Baseline Characteristics of Proposed Patient Population: REVERSE and RAFT

EEVERSE
(n=189)

EAFT
(n=947)

Age (vrs)

G1.9=12.0

65.0x9.3

Male

75%

Ischemiic

41%a

ILVEF (%&)

22 8x53

Minnesota Living with HF Score

293200

G-munute Hall Walk (m)

400 =117

QRS Duration (ms)

164 =21

On ACE-I'ARBs

97%

On beta blocker

95%%

On dinretics

80%a

On hipd-lowenng agent

58%

On Dagitalis/cardiac glycosides

31%

Coronary artery disease

41%

Myocardial infarction

34%

Hypertension

49%;

Previous CABG

19%

Diabetes

330
LiY0

Serum Creatmmine (mg/dL)

1.1+0.3

eGFER (mL/min/l.73m?2)

73.6+ 248

634x21.1

Systolic Blood Pressure (mmHg)

1246 =183

1185+17.1

Diastolic Blood Pressure
(mmHg)

71.8+115

68.7+10.2




RAFT Mortality Before and After CIP V4 (1-27-

06) change (All Subjects)

Before After
CRT-D ICD CRT-D ICD
1 year 6.1 7.5 2.9 5.0
2 year 13.0 13.8 6.2 10.5
3 year 17.8 221 10.3 15.6
4 year 23.4 31.1 18.1 24.4
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