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SCD in Heart Failure
SCD-a prominent mode of death

NYHA Il NYHA Il
12%

26%

B CHF B CHF
BH Other B Other
24% = Sudden Death 0 © Sudden Death
64% 59% il
Deaths = 103 Deaths = 232

NYHA IV



SCD in Heart Failure
QRS complex and mortality
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CARE-HF: death or hospitalization
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CARE-HF: any death
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Medical therapy

Percantage of Patients Free
of Death from Any Cause
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Longer-term effects of cardiac resynchronization
therapy on mortality in heart failure [the CArdiac

REsynchronization-Heart Failure (CARE-HF) trial
extension phase]
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CRT = 32 sudden deaths (7.8%)
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Figure 2 The Kaplan-Meter estimates of the time to death from worsening
heart fallure (A) or sudden death (B).




COMPANION
(HF hospitalizations and death) NEJM 2004

A Primary End Point
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COMPANION
(Death from any cause) NEJM 2004

B Secondary End Point
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MADIT-CRT

¢ 1820 patients

¢ EF 30% or less, I RE L
. 5 ELEE -.,_"____Lh
QRS duration 130 %%
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Mo. at Risk [Probability of Survival)
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CRT-ICD 1089 G35 (092)  651{086) 27O (Da0) 5B 7R




EF changes-LV reverse remodeling

1 1C0 only (M=620) B CRT-1CD (N=746)

PO 001 P 0] P 0]
I 5 0. 10—
= g
= 40— -E 005+
2 ¥
£ iy
!_ L
= -804 E 04 ——- -
s 15mlws. 52 ml 123 mlws. 57 mi .6 0.03ws 011
decrease decrease Increass
from baseline from baseline from baseline

LVEF

LVELH LVESY




¢ “‘NARROW?” QRS pts with CHF
¢ Class Il




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE =

Cardiac-Resynchronization Therapy in Heart
Failure with Narrow QRS Complexes

John F. Beshai, M.D., Richard A. Grimm, D.O., Sherif F. Nagueh, M.D.,
James H. Baker I, M.D., Scott L. Beau, M.D., Steven M. Greenberg, M.D.,
Luis A. Pires, M.D., and Patrick ). Tchou, M.D., for the RethinQ Study Investigators*




172 Patients underwent randomization

|

|

&5 Were assigned to receive ICD
plus optimal medical therapy
(control group)

85 Were assigned to receive ICD plus
CRT and optimal medical therapy
(CRT group)

|

|

4 Had =6 mo of follow-up
1 Did not have an exercise test
at 6 ma

L

31 Died from causes other than heart
failure

3 Withdrew for reasons other than
worsening heart failure

1 Had <6 mo of follow-up

2 Did not have an exercise test

at &6 mo

80 Were included in efficacy analyses
2 Died from heart failure
2 Did not have an exercise test
owing to worsening heart failure

76 Were included in efficacy analyses
2 Died from heart failure




Change from Baseline (%)
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REVERSE Trial

Inclusion Criteria

m NYHA Class |l or | (previously symptomatic)
m QRS =120 ms

m LVEF <40%; LVEDD = 55 mm

m Optimal medical therapy (OMT)

= \Without permanent cardiac pacing
= With or without an ICD indication




REVERSE Trial

End Points

m Primary: HF Clinical Composite Response,

comparing the proportion of patients worsened in
CRT OFF vs. CRT ON groups

= Composite includes: all-cause mortality, HF
hospitalizations, crossover due to worsening HF, NYHA
class, and the patient global assessment assessed in
double blind manner

m Prospectively Powered Secondary:
LV End Systolic Volume Index (LVESVi)
comparing CRT OFF vs. CRT ON subjects

= LVESVi assessed by core labs (1 in Europe, 1 in U.S)




REVERSE Trial
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Time to First Heart Failure Hospitalization
In the First 12 Months
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Mean LVESVI, LVEDVI, and LVEF at
Baseline and 12 Months

LVESVI (ml/m2) LVEDVI (ml/m2) LVEF (%)
P<0.0001 P<0.0001 P<0.0001
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REVERSE Trial —European f/u

Enrollment and Randomization
684 Enrolled (2004-2006)

- 42 ineligible or withdrew

621 Successful CRT Implants
(97%)

————————————————— - 11 exits affer successful implani

610 Patients Randomized
U_S. 343 (56%); Europe 262 (43%); Canada 5 (<1%)

CRT OFF 191 Patients . CRT ON 419 Patients

262 patients (Europe) followed for 24 months

CRT OFF 82 Patients CRT ON 180 Patients




Primary End Point:
Clinical Composite Response
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Time to First HF Hospitalization or Death

30%
HR (95%CI1): 0.38 {0.20-0.73)
P=0.003
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MOde Selection Trial

Cumulative percent ventricular paced

HF hospitalizations AF occurence




Post AVnodal ablation Evaluation

¢ AVN RFA for AF (EF 46%, NYHA class I,

1)
- ¢103ptsBIV




Post AVnodal ablation Evaluation

Walking distance IRVER

370
350 -

330 -

310 -+

Distance (m)

*

Baseline 6-Weeks

Baseline 6-Weeks Time Frame

*p < 0.05 corapared to baseline
tP <0.05 compared to RY pacing t P <005 compared to RV paci

*p < 0,05 compared to baseline




Improvement in (m), Stratified by EF

p=0.02

EF <45% EF >45%
Greater improvement in low EF patients: BiV vs. RV




Long-Term Prognosis After

Cardiac Resynchronization Therapy

Is Related to the Extent of Left Ventricular
Reverse Remodeling at Midterm Follow-Up

Claudia Ypenburg, MD,* Rutger J. van Bommel, MD,* C. Jan Willem Bodeffs, MD,?

Gabe B. Bleeker, MD, PHD,* Eric Boersma, PHD,} Martin J. Schalij, MD, PHD,*
Jeroen J. Bax, MD, PHD*

Leiden and Rotterdam, the Netherfands

The aim of the cument study was to evaluate the relation between the extent of left ventricular (LV) reverse re-
modeling and clinical/echocardiographic Improvement after & months of cardiac resynchronization therapy
{CRT) as well as long-term outcome.

Desplte the cument selection criterta, Individual response tn CRT varkes significantly. Furthermaore, It has been
suggested that reduction In left ventricular end-systollc volume (LYESY) after CRT Is related to outcome.

A totsl of 302 CAT candidates were Included. Clinical status and echocardlographic evaluation were performed
before Implantation and after 8 months of CRT. Long-term follow-up Included all-cause mortality and hospitalizs-
thoms for heart fallure.

Based on different extents of LV reverse remodaling, 22% of patients were cassified 3s super-esponers (de-
crease In LVESV =30%), 35% 85 respondars [decreasa in LVESY 15% to 299), 21% a5 nonrespondars (decreass
In LVESY 0% to 14%), and 22% negative respondars (Increase In LVESY). More extensive LV reverse remodeling
resulted In more clinical Improvemeant, with a larger Increase In LV function and maore reduction in mitral regurgs-
tation. In addition, more LV reverse remodeling resulted In less heart fallure hospitallzations and lower mortallty
during long-term follow-up (22 + 11 months); 1- and 2-year hospitallzationfree survival rates were 90% and
70% In the negative responder group compared with D8% and 96% In the super-responder group (log-rank

p value <0.004).

The extent of LV reverse remodeling at midterm follow-up Is predictive for long-term cutcome In CRT
patients. {J Am Coll Cardiol 2009;53:483-90) @ 2009 by the Amerlcan College of Cardiology Foundation




| LVESY 13-29% | LVESV O-18%
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Reverse of Left Ventricular Volumetric and Structural
Remodeling in Heart Failure Patients Treated
With Cardiac Resynchronization Therapy

Osama LL Soliman, MD™", Marcel L. Geleijnse, MD, PhD®, Dominic A.M.J. Theuns, PhD",
Attila Nemes, MD, PhD", Wim B. Vletter, MSc®,
Bas M. van Dalen, MD®, Ahmed K. Motawea, MD", Luc J. Jordaens, MD, PhD®, and
Folkert J. ten Cate, MD, PhD™*

Patients with heart failure and mechanical dyssynchrony suffer a progressive increase
in left ventricular (LV) mass and asymmeirical regional hypertrophy with eventual
poor prognosis. The present study sought to investigate whether cardiac resynchromni-
zation therapy (CRT) could reverse these abnormalities. The study included 66 con-
secutive heart failure patients who received CRT. All patients underwent =erial eval-
uation before, 3 months after, and 12 months after CRT. At 12 months afier CRT, 50
patients (76%) were echocardiographic volumetric responders, defined as a >15%
reduction in LY end-systolic volume. LV end-systolic volume was decreased from
214 = 97 ml to 179 = 8BS ml at 3 months and was further decreased to 158 = 86 ml at
12 months after CRT {all p <0.01). LY ejection fraction was improved from 18% = 4%
to 28% = 7% (p <0.001) at 3 months without further change at 12 months after CRT.
LY mass was reduced from 242 = 52 g to 222 * 45 g at 3 months and was further
reduced to 206 = 50 g af 12 months after CRT (all p <0.01). Improvement of LY
geometry was seen as improvements of the end-diastolic (1.64 = 0.14 vs 1.77 = 0,17,
p <0.001) and the end-systolic (1.63 = 0.14 vs 1.9 = 022, p <0.001) sphericity
indexes, respectively, at 3 months, without further significant changes at 12 months
after CRT. Volumetric responders had a reduction in L'V mass from 240 = 50 to
210 = 318 at 3 months, and LY mass was further reduced to 186 = 37 g at 12 months
after CRT (all p <0.01). In contrast, nonresponders had a progressive increase in LY
mass from 248 = 59 g to 258 £ 54 g at 3 monihs, and LYV mass was further increased to
269 = 60 g at 12 months after CRT (all p <0.05). Likewise, only in volumetric responders,
regression of the asymmetric hypertrophy of the lateral wall was noted. In conclusion, CRT
resulis in mot only volumetric improvement but also in true reverse LV structural remiod-
eling, evidenced by progressive reduction im L'V mass and restoration of regional wall
symmetry. © 2008 Elsevier Inc. All rights reserved. (Am J Cardiol 2008;101:651-65T)
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Effects of Interruption of Long-Term Cardiac Resynchronization
Therapy on Left Ventricular Function and Dyssynchrony
Claudia Ypenburg, MD, Rutger J. Van Bommel, MD, Nina Ajmone Marsan, MD,

Victoria Delgado, MD, Gabe B. Bleeker, MD, PhD, Emst E. van der Wall, MD, PhD,
Martin J. Schalij, MD, PhD, and Jercen J. Bax, MD, PhD*

Interruption of short-term cardiac resynchronization therapy (CRT) has been shown to
acutely worsen left ventricular (LV) function, mitral regurgitation, and LV dyssynchrony.
The present study aims to assess whether LV reverse remodeling infloences intermuption of
CRT. and, more practically, whether long-term continuous pacing is necessary in patients
with reverse L'V remodeling. A total of 135 recipients of CRT were selected after showing
LY reverse remodeling defined as a decrease in LV end-systolic volume =15% afier
& months of CRT (“responders™). Echocardiography was performed at baseline and after
& months with intermittent CRT on and off. LV dyssynchrony was determined using tissue
Doppler imaging. During interruption of CRT, an acute deterioration in LY function,
mitral regurgitation, and LY desynchronization were noted in responder patients. Of note,
worsening of these echocardiographic measurements was observed, but they did not refum
to baseline values. For comparison, 100 nonresponder patients (without LY reverse remod-
eling) showed no significant echocardiographic changes during interruption. In conclusion,
despite the presence of LV reverse remodeling, interruption of CRT resulted in worsening
of LY function and desynchronization. Therefore, confinoous Tong-ferm pacing 3 war-
ranted to maintain the beneficial effects. © 2008 Elsevier Inc. All rights reserved. (Am J
Cardiol 2008:102:718-721)
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Figure 1. BEchocardiogmphic measuremnts at basclins (FEEL S-months follow-up (FUF), and during inlermeption of CRT (OFF) in 135 CRT mesponders. *FRE
versus FUF, p <200001; "FUP verss OFF, p <0001, LVEDY = LY eod-diastolic volume; LVESY = LY cod-systolic volume.




Table 13 Class | recommendations for devices in
patients with LY systolic dysfunction

D
Prior meguscitated cardiac arrest

bBchaemic setiology and =40 days of M
Mon-schaemic satialogy

CRT

MNYHA Chss I and QRS =120 s

To improve symptomareduce hospitalzst ion
To reduce mortality
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