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SCD in Heart Failure
SCD–a prominent mode of death
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When the first human implants occurred in the early 1980’s, the devices were quite large, required major surgery, and didn’t last very long (average of about 18 months).



ICDs were reserved only for the highest risk patients – people who had survived 2 or more SCD events!



Μέγεθος  συσκευών



ICD - σήμερα



Τι  μπορούμε  να  επιτύχουμε  με  τις  «ηλεκτρικές» θεραπείες;
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Then comes the next question:�As a leader in electrical treatment of brady and tachyarrhythmias, what can we do in terms of electrical management of these patients ?

We do have the pacing technology that provides dual chamber stimulation.  Can we adapt this technology into triple-chamber stimulation to influence the electrical and mechanical AV synchrony ?  Can we adapt it to provide ventricular coordination ?

In addition, we own the defibrillation technology and by combining this with biventricular stimulation, we could create a device that combines the heart failure treatment and tachycardia termination.







Secondary prevention 
trials



Connoly et al., Eur Heart J 2000
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AVID-CASH-CIDS METAANALYSIS

4.4 μήνες παράταση ζωής σε f/u 6 ετη

Κυρίως σε μείωση SCD



Primary prevention 
trials



MADIT 



MUSTT - Ολική  θνητότητα
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Buxton AE. N Engl J Med. 1999;341:1882-90.



MADIT II
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31% REDUCTION IN TOTAL MORTALITY



MADIT II Mortality events - SCD 
Greenberg et al, JACC 2004



MADIT II Mortality events -NSCD 
Greenberg et al, JACC 2004



Connoly et al., Eur Heart J 2000
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• VEST study analysis
• NYHA class II-IV 
• 3,654 ECGs 
• QRS duration was 

found to be an 
independent predictor 
of mortality

Adapted from V Gottipaty, MD.
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SCD in Heart Failure
QRS complex and mortality



CARE-HF: death or hospitalization
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Primary end point 

813 PTS

MEAN F/U 29 MONTHS



CARE-HF: any death
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Secondary objective



PROSPECT trial 
(PRedictors Of  reSPonse to CRT Therapy) 

Circulation 2008 

426 patients with stable heart failure 
QRS≥130ms 

• Echo indicators of ventricular dyssynchrony 

• Composite clinical endpoint at 6 months 
– Heart failure free survival 
– NYHA class improvement 
– QOL  
– LV ESV





 “NARROW” QRS pts with CHF
Class II
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Mechanical asynchrony on echo



RethinQ Trial, Beshai et al ,NEJM 2007 
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We conclude that CRT did not improve peak oxygen consumption in patients with moderate

heart failure, a QRS interval of less than 130 msec, and mechanical dyssynchrony.

subgroup of patients with a QRS interval of 120 msec to 130 msec did benefit from CRT.





III or IV heart failure, 
LVEF<35%
QRS duration < 130 msec
echocardiographic evidence of left ventricular dyssynchrony



LV lead placement





Kaplan-Meier Curves According 
to LV Lead Position



Kaplan-Meier Curves Comparing All-Cause Mortality 
According to the Presence or Absence of 
Low-Amplitude Strain (Scar) at the LV Lead





MADIT-CRT STUDY
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Kaplan–Meier Estimates of the Probability 
of Survival Free of Heart Failure

17.2%

25.3%
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Figure 2. Kaplan–Meier Estimates of the Probability of Survival Free

of Heart Failure.

There was a significant difference in the estimate of survival free of heart failure between the group that received cardiac-resynchronization therapy plus an implantable cardioverter–defibrillator (CRT–ICD) and the group

that received an ICD only (unadjusted P<0.001 by the log-rank test).





Risk of Death or Heart Failure, According to 
Selected Clinical Characteristics

Presenter
Presentation Notes
The hazard ratios for death or nonfatal heart failure (whichever came first) are shown for various subgroups among

patients who received cardiac-resynchronization therapy plus an implantable cardioverter–defibrillator (CRT–ICD)

and those who received an ICD only. The dashed vertical line represents the results for the entire study (hazard ratio in the CRT–ICD group, 0.66), and the horizontal lines indicate 95% confidence intervals. LVEDV denotes left ventricular end-diastolic volume, LVEF left ventricular ejection fraction, LVESV left ventricular end-systolic volume, and NYHA New York Heart Association. Two subgroup treatment interactions were identified, for sex (P = 0.01) and QRS duration (P = 0.001). All other interaction P values exceeded 0.10.



ICD implants 1991 -2010



82.5/million 2007
94,2/million 2008







Implantation rates of CRT per mill in Europe 2005- 
2011

CRT is only 15% of all PM implantations in Europe



Αποτελέσματα
 

Καταγραφής
 

για
 

το
 

έτος
 

2013
CRT Devices Registry

Συμμετοχή
Στο

 

Registry συμμετείχε
 

το
 

89% των
 

κέντρων
 

που
 

κάνουν
 

εμφυτεύσεις
 

συσκευών
 

CRT στην
 Ελλάδα.

Συνολικός Αριθμός Εμφυτεύσεων
Κατά

 

το
 

έτος
 

2013 καταγράφηκαν
 

συνολικά
 

308 εμφυτεύσεις
 

αμφικοιλιακών
 

βηματοδοτών
 

και
 απινιδωτών. 

Το
 

οποίο
 

αντιστοιχεί
 

σε
 

28,48 εμφυτεύσεις
 

ανά
 

εκατομμύριο
 

πληθυσμού.

Κατανομή του αριθμού των εμφυτεύσεων ανά περιοχή
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Algorithm to help determine whether a patient has a high or low likelihood of response to cardiac resynchronization therapy (CRT), integrating

information on how various factors for prediction of response to CRT may improve response rates. Important issues are left ventricular (LV) dyssynchrony,

left bundle branch block (LBBB) morphology in the QRS complex of the ECG, scar tissue in the region where the LV pacing lead is positioned, total extent

of scar in the LV, and whether the LV lead is positioned in the site of latest mechanical activation. Note that absence of positive predictors of CRT response

and presence of negative predictors may lead to adverse effect of CRT, as has been shown for an LV lead positioned in the scar and CRT in patients with

intraventricular conduction delay
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