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63/million

Spanish data taken from the Registro Español ablación 2007

why >80/million!!



5º por la cola!!!



¿Qué es la 
Resincronización?



Implante de electrodo VI en un Cerdo 50 
kg

Laboratorio experimental. Sant Pau 2006
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CRT indications - Clinical trials
n GF QRS Ritmo FE ECO?

Mustic 101 III >150 RS/FA <35% no
Path CHF 41 III-IV ≥120 RS <35% no

Miracle 453 III ≥130 RS <35% no
Contak CD 490 III-IV ≥120 RS <35% no

Miracle ICD 369 III-IV ≥130 RS <35% no

Companion 1520 III-IV ≥120 RS <35% no
Path CHF II 89 III-IV ≥150 RS <30% no

Miracle ICD II 186 II ≥130 RS <35% no

CARE HF 813 III-IV ≥120 RS <35% Si
Insync III 422 III-IV ≥130 -- <35% no

Reverse 600 I-II >120 SR <40% yes

Madit CRT 1820 I-II ≥130 SR <30% no



Design n primary
end-point Results

2
0
0
1

Mustic Crossover 100 6MWT +

Path CHF Crossover 41 6MWT
Peak Vo2 +

Miracle Paralell 453
6MWT
NYHA
QoL

+

Contak CD crossover, parallel 490 +

Miracle ICD Paralell 555 +

2
0
0
5

Companion Randomized 1520 Mortality & 
Hospitalizations +

CARE HF Open randomized 814 Mortality & 
Hospitalizations +

8 REVERSE Randomized 610 HF progresion +

9 MADIT CRT Randomized 1800 HF progresion +



• Increase Quality of Life. (↑30%)

• Reverse LV remodelling (↑EF 

5%)

• Mortality reduction (7% total)

• 20-30% non-responders

CRT Results







Evidence Based 
Medicine without 

cost analysis

“Real Life” 
Medicine

Scientific Guidelines
Hospital Registries
National Registries

Surveys

Conservative
Consensus

No ≠per country

“feeling” of 
physicians

Cost problems
≠ Health systems

National agencies 
for technology

“evidence 
based”+ cost 

analysis

Conservative?
Cost weights too 

much?
≠per country

National guidelines
NICE



November 2008 ➔ June 2009
2438 patients

140 centres in 13 countries



“ Grey Areas” of 
guidelines



Guidelines & Real Life
• Patients with  “narrow” QRS 

• Patients with NYHA IV

• Patients with NYHA I-II

• Patients with atrial fibrillation

• Patients with “induced” LBBB

• Patients with wide QRS without 
“asynchrony”

• Pacientes con HF &  normal EF



NYHA I-II





NYHA I 2%

NYHA II 20%
European Heart Journal 2009



CRT 
¿Implant earlier?

GF I GF III GF IVGF II



¿CRT placebo effect? 
NO!

Care-HF* & Miracle 

EF*,** ↑4-7%

LV Ed volumes* -26 ml/m2

Mitral reg* -0,04 (index)

BNP* -1122



QRS
220ms Oct 2005 3m 24m

NYHA II-III I I
EF (%) 30% 40% 50%

LVED (mm) 100 70 60

F.S.M ♂51y - non ischemic CM 



NYHA II CRT trials

MIRACLE ICD II
n=186

Circulation 2004

ICD candidates
NYHA I-II
EF<35%

QRS>130

ICD-CRT on
ICD-CRT off

Cleland et al
n=175

Heart 2008

NYHA I-II*
EF<35%

QRS>120ms

CRT
Drugs

same effects than
NYHA III

(substudy of Care-HF)

REVERSE
n=619

Circulation 2009

NYHA I-II
EF<40%

QRS> 120 ms
LVED > 55 mm

CRT on
CRT off

(+ICC 80%)

No changes in 
functionnal status

Echo parameters ↑

MADIT-CRT
N=1800

New Eng J Med 
2009

Candidato DAI
NYHA II
FE<30%

QRS>130ms

DAI
DAI-CRT

CRT superior to ICD 
alone





CRT (+)  n=419 CRT (-) n=191

NYHA I-II
EF<40%

QRS> 120 ms
LVED > 55 mm

50% ischemic
83% NYHA II

EF= 26&
QRS 154 ms!

End point combinado 12 meses 
ICC+ mortalidad



CRT (+)
n=419

CRT (-)
n=191

NYHA I-II
EF<40%

QRS> 120 ms
LVED > 55 mm

the REsyncrhonization reVErses Remodelling in Systolic 
left vEntricular dysfunction study.  -Circulation 2009-

↑EF +4% 0,6% 0,05
↓LVEDD (ml/m2) -20 -1,5 0,05

TV/VF 12% 8,3% ns
Quality of life no diferences
1ª Endpoint* 16% 21% ns









Los no isquémicos responden mejor!

DTDVI➔-30 vs -10 ml/m2
FE ➔ 7 vs 2 %



REVERSE trial - Cohorte Europea
seguimiento de 24 meses

JACC 2009



¿y ahora qué?





DINCRM0480EA

MADIT-CRT Clinical Trial
MADIT-CRT Clinical Trial

MADIT-CRT Clinical Trial

Does early intervention with CRT-D slow 

the progression of heart failure in high-risk 

patients with mild heart failure (NYHA I – II) 

when compared to ICD-only therapy?



New Eng J Med 2009

CRT (+)  n=1089 CRT (-) n=731

NYHA I-II
EF<30%

QRS> 130 ms

n=1820
55% ischemic
85% NYHA II

EF= 24%;
65% QRS>150ms!!

24 months
Death or non fatal HF events



N=1820
p<0.001

731 (1.00) 621 (0.89) 379 (0.78) 173 (0.71) 43 (0.63)

1089 (1.00) 965 (0.92) 651 (0.86) 279 (0.80) 58 (0.73)

ICD

CRT-D
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MADIT CRT
Kaplan-Meier Estimate of Heart Failure Free Survival Probability

Curves diverge within the 2 first months 
& continue their separate paths thereafter

Moss AJ, Hall WJ, Cannom DS, et al. [serial online]. NEJM. Sept 2009. In press.

↓34%

17%

25%

mortalidad 2,5%

mortalidad 3,3%



DINCRM0480EA

MADIT-CRT Clinical Trial
MADIT-CRT Clinical Trial

MADIT-CRT Clinical Trial

Death
or Heart Failure

HF only

Death at any time

Non-ischemic patients
Ischemic patients
All patients

0.2 1 20.4 0.6 0.8

34% reduction in the risk of all-cause mortality or first HF event

HR p-value

0.66 0.001

0.67 0.003

0.62 0.01

0.59 < 0.001

0.58 < 0.001

0.59 0.01

1.00 0.99

1.06 0.80

0.87 0.68

Adjusted Hazard Ratio

favors ICDfavors CRT-D

Similar benefit for ischemic and non-ischemic patient

MADIT-CRT – Results Primary Endpoint (2)

Cox Analysis

Moss AJ, Hall WJ, Cannom DS, et al. [serial online]. NEJM. Sept 2009. In press.



DINCRM0480EA

MADIT-CRT Clinical Trial
MADIT-CRT Clinical Trial

MADIT-CRT Clinical Trial

Variable No. events/
No. patients

Age
< 65 yr 142/852
≥ 65 yr 230/968

Sex*
Male 294/1367
Female 78/453

NYHA Class
Ischemic I 53/265
Ischemic II 186/734
Non-ischemic II 133/821

QRS ms*
< 150 147/645
≥ 150 225/1175

LVEF
≤ 0.25 101/646
> 0.25 271/1174

LVEDV
≤ 240 ml 184/828
> 240 ml 184/969

LVESV
≤ 170 ml 190/835
> 170 ml 178/962

All patients 372/1820

Hazard Ratio

CRT-D better ICD-only better

The benefit of CRT-D appeared 
to be:

Greater in women that in men

Greater in patients with wider QRS 
duration

Note:
The study was not statistically 
powered to evaluate subgroups

Moss AJ, Hall WJ, Cannom DS, et al. [serial online]. NEJM. Sept 2009. In press.

MADIT-CRT – Results Primary Endpoint (2)



DINCRM0480EA

MADIT-CRT Clinical Trial
MADIT-CRT Clinical Trial

MADIT-CRT Clinical Trial

-80

-40

0

LVEDV

ICD-only CRT-D

15 ml vs. 52 ml in
LVEDV from baseline

CRT-D reduced left ventricular volumes greater than ICD

ml

Moss AJ, Hall WJ, Cannom DS, et al. NEJM. 2009. 

0

+0.05

+0.10

LVEF

ICD-only CRT-D

EF

MADIT-CRT – Results Primary Endpoint (2)



• Esta claro que “de Pirineos para 
arriba” la prevención 1ª de MS en 
pacientes con FE<30% no se 
debate...”el debate” está ahora en 
ver a cual de esos se le pone una 
Resincronización

¿Cuantos pacientes hay? 

RESCATA
Registro Español para valorar cuantos pctes con IM 

tienen FE<40% a las 12s del episodio

estimación 7-10%





Está bien pensar en las nuevas 
indicaciones pero en nuestro 

medio me conformaría con que 
se implantaran “las 

clásicas”!...pero si tienen 
QRS>150ms y le van a hacer 

prevención 1ª insistan en que le 
pongan una CRT
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