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Long-term reverse remodeling with CRT

2 Patients with NYHA Class Il at the time of CRT implantation



MADIT-CRT: Changes in Regional Strain from Baseline to
12 Months with Speckle Tracking
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Slide provided by Dr. Scott Solomon, MADIT-CRT Echo Core Lab



Available trial data for ICD, CRT-D and CRT-P
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COMPANION

Secondary endpoint: All-Cause Mortality

CRT vs. OPT. RR = 24%, p=0.060 (Critical boundary=0.014)
CRT-D vs. OPT: RR = 36%, p=0.003 (Critical boundary=0.022)

=

— CRT  HR 0.76 (CI: 0.58-1.01)
—— CRT-D HR 0.64 (CI: 0.48-0.86)
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12-month Event Rates

OPT: 19%

CRY. 15% (AR=4%)

CRY-D: 12% (AR=T%)
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MADIT-CRT: Kaplan-Meier Estimate of

Heart-failure Free Survival Probability

ICD-Only

N =1820
P<0.001
Average FU = 2.4 yrs.
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Survival Probability

2

Years from Randomization
PATIENTS AT RISK

ICD-Only 731 621 (0.89) 379 (0.78) 173 (0.71) 43 (0.63)
CRT-D 1089 985 (0.92) 651 (0.86) 279 (0.80) 58 (0.73)

AJ Moss, N Engl J Med 2009; 361: 1329-38
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Predictors of response to CRT
(MADIT-CRT)
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|. Goldenberg et al. Circulation 2011;124: 1527-36



Predictors of response to CRT

Average reduction in LVEDV / LVESV according to response categories

Percent Change in LVEDV by Resporae Geoup
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Predictors of response to CRT

|. Goldenberg et al. Circulation 2011;124: 1527-36




Predictors of response to CRT
Cumulative probability of HF/Death in response score quartiles
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Long-term effect of CRT in mild heart failure after 5 years (REVERSE)
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C. Linde et al. EHJ 2013; 34:2592-99



Long-term survival in pts with CRT-D vs ICD only
(MADIT-CRT)

Patierss with Le® Bundle Branch Block
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|. Goldenberg et al.
New EnglJ Med 2014; 370:1694-701




MADIT-CRT Long-term Follow-up
Endpoints LBBB versus Non-LBBB
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|. Goldenberg et al.
New Engl J Med 2014; 370:1694-701




Risk of death in patients with LBBB
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|. Goldenberg et al.
New EnglJ Med 2014; 370:1694-701




REVERSE Long-term Follow-up
Mortality > 5years
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Cardiac deaths

CRT-P CRT-D
SCD 5% 2%
Non-sudden 4% 4%

MR Gold et al. Circ Arrhythm Electrophysiol 2013; 6:1163-68



REVERSE Long-term follow-up data
Mortality >5 years

(multivariable Analysis)

MR Gold et al. Circ Arrhythm Electrophysiol 2013; 6:1163-68



Long-term outcome related
to LV-lead position

obabilty of HF Death

Cumulative

nulative Probabdity of HF Death

Cur

Death alone

Basa logrank p=.113
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Number of Patients at Risk
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A. Kosztin et al. Circ Arrhythm 2014 S T T i




Where to place the RV-lead in CRT patients ?

HVA FVNA Std. mean dfMerence Sad mean diflevence
Study or sulgroug Mean SO Total Mean S0 Totad Weight IV radom. 085 CI Y. random. 95% C

» 100.0%

RVA RVNA Odds ratlo Odds ratio
Study or subgroup Events Total Events Total Weight M-H, random, 95% CI M-H, random, 95% CI
Jastrzebski 2013 a2 57 120 305 1.97 [1.11, 3.49]
Kaltani 2012 74 284 o5 V. 0.56 f.‘.l 38, 0 Pn
Kutyifa 2013 116 656 14 36 1.10{0.60, 2.03]

Thebault 2012 13 237 3 0¢ 0.73[0.29, 1.81]

~

V.o 1 ‘
Favours (RVA) Favours (RVNA)

All-cause mortality and CV hospitalization

T.A. Zografos et al. Europace 2015 do0i:10.1093/europace/euv048



Various QRS durations in ECHO-CRT

Porcontage with evert
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Long-term Follow-up MADIT-CRT
with LBBB patients
Does age matter ?

Follow-up Years
Number of Patents at Risk
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S. Thomas et al. J Cardiac Fail 2015 9 online



Long-term Follow-up MADIT-CRT
with LBBB patients

for LEBB and Enrolimen

Probability of all cause death
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S. Thomas et al. J Cardiac Fail 2015 9 online



Long-term Follow-up MADIT-CRT
with LBBB patients

Cumulative

Probability of Heart Failure
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Reasons for “suboptimal” response to CRT

a
-

| | AT Y - i "3 'y

Aot g " - oy ’ ey ey, My
. »
» AL A Y [ 2 o A
J— 'y .

Yo an

Mullens W, et al. JACC 2009;53: 765-73




Importance of complete bi-ventricular pacing with CRT

[1st Quartie 0°-92%]| N=467

2nd Quartile: 93%-97% N=2474 0013 (vs. Q1)
Jrd Quartile: 58%-99 N=509. p 0004 (vs. Q1)
4th Quanriie: TOUS] N«362,p < 0001 (vs. O
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Months post implant

Survival free from heart failure hospitalization and overall mortality
Koplan BA, et al. JACC 2009; 53: 355-60




Quadripolar LV leads for CRT
Is this the solution?

High stimulation thresholds and PNS ?

MS Parahuleva et al. Clin Med. Insights: Cardiology 2011; 5: 45-47



CRT-D/P the earlier the better !

Overall mortality / 3 years

per year
NYHA 1I/IV

COMPANION 30% 12%

CARE-HF 24% 7.9%
NYHA I/l

MADIT-CRT 8.5% 3%

RAFT 10%



Hypothetical Survival Curves ( CRT-D (P)
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Improvement of long-term CRT

Selection of the predictable CRT responders

Application of CRT in an early status of mild heart
failure (“the earlier the better”)

Optimization (Adjustment) of the AV delay to improve
LV diastolic filling and to reduce mitral regurgitation

Reduction of LA remodeling to reduce incidence of AF
Reduction of LV lead complications (8%-10%)

Role of multi-polar lead LV pacing ?

Role of tele-monitoring for CRT patients?



Huang Dee: Nai Ching,

Yellow Emperor’s Text Book of Medicine,
2600 BCE - the first chinese medical text

“Good doctors prevent the disease,
Mediocre doctors treat the disease prior to the disaster
Poor doctors treat the disaster”



