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BACKGROUND: MADIT-CRT

e 1820 ICM/NICM pts:
> EF = 30%
> ORS 2 130 msec
> NYHA /11

e Randomization:
» CRT-D vs. ICD-only
> 3:2 ratio

e Mean Follow-up:
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Years since Randomization

> 2.4 YI'S Mo. at Risk (Probability of Survival)
ICD only 731 621 (0.89) 179 (0.78) 173 {0.71) 43 (0.63)
s CRT-ICD 1089 985 (0.92) 651 (0.86)  279(0.80) 58 (0.73)
e Outcome: b e B

> HR=0.66 (p=0.001)


http://content.nejm.org/content/vol361/issue14/images/large/08f2.jpeg

MADIT-CRT: SUBGROUP ANALYSIS

Moss et al. NEJM, 2009

e Differential clinical
response:

>Gender

»QRS duration

Variable

Female
NYHA class
Ischemic |
Ischemic Il
Nonischemic [1
QRS duration
<150 msec

=150 msec

LVEF

=25%
LVEDV
=240 ml
=240 m|
LVESY
<170 ml
=170 ml

All patients

No. of Events/No. of Patients

142/852
230/968

294/1367
78/453

53/265
186/734
133/821

147/645
225/1175

101/646
271/1174

184/328
184/969

190/835
178/962
372/1820

Hazard Ratio

CRT-ICD Better

1.6

ICD Only Better
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MADIT-CRT: QRS MORPHOLOGY
Zareba et al. Circulation , 2011

LBBB

Unadjusted P<0.001

ICD-only

0.0 5 5 2 3 3.5
Patients at Risk Years

ICD-only 520
CRT-D 761

0.5 1

0.4 1

0.3 1

0.2 1

0.1 1

Probability of HF or Death

436 (0.12) 274 (0.24) 134 (0.32)
700 (0.06) 491 (0.12) 220 (0.16)

RBBB

Unadjusted P=0.948

0.0 5 g 25 3.0 3.5
Patients at Risk

ICD-only 92
CRT-D 136

78 (0.11) 23 (0.19)
119 (0.10) 42 (0.23)

051 Non-LBBB

0.4 4

Unadjusted P=0.209
0.3 1

0.2 1

Probability of HF or Death

0.1 1

0.0 -

0.0 0.5 3 1.5 2.0
Patients at Risk Years

ICD-only 209 183 (0.09) 113 (0.18)
CRT-D 327 285 (0.11) 180 (0.21)

. IVCD

0.4 4
Unadjusted P=0.102
0.3 1

0.2 1

0.1 1

Probability of HF or Death

0.0, s

3.0

48 (0.21)
77 (0.28)

0.0 0.5 2 1.5 2.0
Patients at Risk Years

ICD-only 117 105 (0.08) 62 (0.18)
CRT-D 191 166 (0.13) 94 (0.23)

3.0

25 (0.23)
35 (0.33)




STUDY PURPOSE

We hypothesized that the pronounced reduction
In heart faillure events associated with CRT
during the in-trial period of MADIT-CRT would
translate into a long-term survival benefit




METHODS




POPULATION AND TRIAL PERIODS

e 1820 MADIT-CRT patients:
> 88 US Centers; 1,271 pts (70%)
> 24 Non-US Centers; 549 pts (30%)

e MADIT-CRT: In-trial period
> December 22, 2004 — June 20, 2009

e MADIT-CRT LTFU: Post-trial period
» Last in-trial FU visit — September 30, 2013




MADIT-CRT LTFU: STUDY DESIGN

Patients included in the present study:
1818 enrolled in MADIT-CRT=
Initiation date: December, 2004

- 127 in-trial
IM-TRIAL In-trial follow-up completion: deaths
FOLLOW-UP June 2009; M= 1691

Post-trial follow-up: Phase |
All surviving patients; M = 1691

Phase | completion:
September 2010; MN=1612

Post-trial follow-up: Phase |l
Registries M = 854

LIS Registry: Mon-US Registry:
M =407 M =447

y 36 phase I
Termination of extended follow-up: deaths

September 30, 2013




OUTCOME MEASURES

e Primary end point:

> All-cause mortality from enroliment in MADIT-CRT
through post-trial follow-up

e Secondary endpoints:
> Separate of occurrence of non-fatal HF events
» Combined end point of non-fatal HF or death




STATISTICAL ANALYSIS

o ALL ANALYSES PERFORMED:
> On an intention-to-treat basis -

- By original treatment allocation regardless
of In-trial and post-trial crossovers

> By LBBB status at enrollment -
o Interaction-term analysis




RESULTS




FOLLOW-UP DATA

e Follow-up time:
> In-trial: 2.4 yrs (IQR = 1.8 — 3.2)
> Post-trial: 5.6 years (IQR =5.1 —6.4)
e Device change:
> ICDto CRT-D: 9%
CRT-D to ICD: 5%

e Clinical events:
> 292 pts died (16%)
> 442 pts experienced a non-fatal HF event (24%)




LBBB: ALL-CAUSE MORTALITY
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Follow-up Years
Mumber of Patients at Risk
&5 7] FEg 401 (.08} 328(.12) 264(.18) B4[.23) 41(.28)
T34 02 T80 B36(.07] 627108 426(.12) 467{. 36} TD{.18)




LBBB: NON-FATAL HF EVENTS
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Follow-up Years
Mumber of Patients at Risk
438(11)  37T6(.22) 313(.27) 249(32) 1BB(.36)  £5(.39) 28(.42)
699(.05) 655(.09) S82(12) 4TO(14) 3ITIAT) 136(13)  ST[22)




NLBBB

NON-FATAL HF EVENTS

Probability of Death for Mon-LBBB Patients

Probability of HF for Non-LEBEB Patients

187(.02)
312(.03)

1BB.04)
2E.0T)

Follow-up Years
Mumber of Patients at Risk

1648 .DE] T4 aiE{.13)
2400 1) 182 18) 136(.24)

——— ICD-only P=583;

CRT-D

3 4

Follow-up Years
Mumber of Patients at Risk
183(.08)  164[16) 136(20) 102(28)  T9[.30) 19{.32)
286(.10)  250(1T)  207(22)  154(2T)  114(30)  31(.35)




MULTIVARIATE ANALYSIS:
SURVIVAL BENEFIT OF CRT-D BY LBBB STATUS
LBBB NLBBB P-INT
END POINT HR P-value HR P-value
All-cause 0.59 <0.001 1.57 0.04 |<0.001
mortality | g 43 _ 0.80) (1.03 — 2.39)
Non-fatal 0.38 <0.001 1.13 0.48 |<0.001
HF (0.30 — 0.48) (0.80 — 1.60)
HF or death 0.45 <0.001 1.27 0.12 |<0.001
(0.37 — 0.56) (0.94 — 1.73)

Findings are further adjusted for age at enrolilment, serum creatinine 2 1.4 mg/dL, smoking

status, diabetes mellitus, etiology of cardiomyopathy, LV end systolic volume, QRS duration 2

150 ms . NYHA class > Il at 3 months orior to enrollment.




LBBB: SUBGROUP ANALYSIS

Subset ) Hazard Ratio ~ Events/Pts HR[25% CI) P-value
Lge

= B3
==g5

=3ra0e 0.65 (0.39-1.10)
128ETS 0.62 {0.44-0.68)
L

Male 1488E7 0.69 {0.50-0.5%5)
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LBBB: EFFICACY IN QRS SUBGROUPS

logrank p=0.025

Probability of Death

0.0 -
0.0

. . Years
Patients at Risk

QRS Q1 186 180(0.02) 172(0.04) 139(0.07) 99 (0.10) 30 (0.16) 13 (0.16)
QRS Q2 232 219(0.03) 209 0.05% 173 (0.08 142 (0.10) 60(0.12) 19 (0.15)

QRS Q3 160 156 (0) 145 (0.05 109 (0.09 83 (0.12) 19 (0.14) 6 (0.14)
QRS Q4 183 176 002 171 (0.04 146 (0.09 117 0.11% 48 (0.17 6 (0.24
ICD 520 485 (0.03 447 (0.07 351 (0.11 260 (0.17 95 (0.23 5(0.30




NLBBB: SUBGROUP ANALYSIS

Subset _ Hazard Ratio Events/Pts HR(95% Cl) P-value

Age : ‘
<65 : | 27/244 1.44 (0.65-3.21)
>= 65 : : 79/293 1.15 (0.72-1.84)
Sex ‘
Male g j 98/478 1.31 (0.86-1.99)
Female : 8/59 1.29 (0.30-5.45)
NYHA ' ‘
Ischemic| : 24/121 0.89 (0.40-2.00)
Ischemic Il : 63/314 1.28 (0.75-2.18)
Non-ischemic | ‘ 19/102 2.45 (0.81-7.40)
QRS § j
<150 : j 68/343 1.19 (0.73-1.95)
>= 150 : 38/194 1.57 (0.76-3.22)
LVEF f 3
<=125 : 10/31 1.93 (0.41-9.12)
> 25 § ‘ 96/503 1.26 (0.82-1.92)
LVEDV ; ‘
<= 240 § : 60/315 1.47 (0.84-2.55)
> 240 : ‘ 46/219 1.16 (0.64-2.12)
LVESV : ;
<= 170 : | 61/313 1.39 (0.81-2.40)
> 170 : : 45/221 1.23 (0.67-2.27)
RBBB ; : 40/228 1.56 (0.79-3.07)
IVCD g | 65/308 1.14 (0.69-1.90)
All § ~ 106/537 1.30 (0.87-1.95)

10
CRT-D better ICD-only better




CONCLUSIONS

e In patients with mild heart faillure symptoms,
left ventricular dysfunction, and LBBB, early

Intervention with CR

IS assoclated with a

significant long-term survival benefit

e No clinical benefit in mild heart failure patients

without LBBB
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ABSTRACT

BACKGROUND

The Multicenter Automatic Defibrillator Implantation Trial with Cardiac Resynchro-
nization Therapy (MADIT-CRT) showed that early intervention with cardiac-resyn-
chronization therapy with a defibrillator (CRT-D) in patients with an electrocardio-
graphic pattern showing left bundle-branch block was associated with a significant
reduction in heart-failure events over a median follow-up of 2.4 years, as compared
with defibrillator therapy alone.

METHODS

We evaluated the effect of CRT-D on long-term survival in the MADIT-CRT popula-
tion. Post-trial follow-up over a median period of 5.6 years was assessed among all
1691 surviving patients (phase 1) and subsequently among 854 patients who were
enrolled in post-trial registries (phase 2). All reported analyses were performed on
an intention-to-treat basis.
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