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UN-NECESSARY  TREATED VT/VF IN ICD 
PATIENTS 





PROGNOSTIC IMPACT OF INAPPROPRIATE 
SHOCKS IN MADIT II AND SCDE-HFT 

•  MADIT II:          2.29, p = 0.025).                         
        Daubert JP et al, JACC 2008;51:1357-1365  

 

•  SCDeHFT:          1.98, p <0.002)                           
Poole JE et al, N Engl J Med 2008; 359:1009-1017 

Hazard- ratio for all-cause mortality of 
inappropriate shocks as compared with patients 

with no shock 





2135 pts 
Painfree I +  II 
Empiric 
Prepare 

Shocked VA episodes are associated 
with increasd  mortality risk. 
 
Shocked pats have poorer survival as 
compared with ATP-only treated pts 



BASED ON AVAILABLE DATA IN 2012, SHOCK PREVENTION 
STRATEGIES WERE NOT ASSOCIATED WITH REDUCTION OF 

MORTALITY RISK: PREPARE AND RELEVANT INCLUDED IN ANALYSIS 



700 ICD or CRTD 
 
Medtronic devices 



“STRATEGIC” PROGRAMMING TO REDUCE ICD 
SHOCK 

•  Prolonged VF detection time : NID 30 of 40 

•  At least one ATP attempt for all VT and FVT 

•  Discrimination algorithms ON up to 200/min VTs 

•  First VF shock energy > 30 J (maximal energy)  







Gasparini M, EHJ 2009 

SAME NUMBER OF APPROPRIATE DETECTIONS IN PROTECT 
AND CONTROL ARMS.  

DRAMATIC REDUCTIONS OF INAPPROPRIATE 
DETECTIONS 

324 pts 



Poisson Regression Estimates of Incidence Rate Ratio Values of ICD 
Interventions between PROTECY vs CONTROL arms 

RELEVANT Study, Gasparini M et al, Eur Heart J 2009 



2012-2015 
 

3 MAJOR CLINICAL TRIALS  COMPARING  THE CLINICAL 
EFFECTS OF STRATEGIES AIMED TO REDUCE ALL 

 NON-ESSENTIAL IDC THERAPIES, MAINLY ICD SHOCKS  

MADIT RIT  (Boston Sc) 
Moss A, New Engl J Med  2012; 367: 2255-2265 
 
ADVANCE III  (Medtronic) 
Gasparini M,   JAMA 2013; 309 : 1903-1911 
 
PROVIDE (S Jude Medical) 
Saed M, J Cardiovasc Electrophysiol 2014; 25: 52-59 
 
 
  



1500 PTS 
 
ICD, CRTD 
 
PRIMARY PREVENTION 
 



MADIT-RIT 
I 3 bracci di randomizzazione 

Arm A 
(Convenztional) 

Arm B 
(high cut-off) 

Arm  C 
(long duration) 

Zone VT: Zone  VT: Zone TV-1*: 

>170 bpm, 2.5s  duration 170 bpm >170 bpm, 60s  duration 
Onset/Stability Detection 

Enhancements ON 
Monitor Only Rhythm ID® Detection  

Enhancements ON 

ATP + Shock ATP + Shock 

SRD 3 min SRD Off 

Zone FV: Zone FV: Zone TV: 

>200 bpm, 1s duration >200 bpm, 2.5s duration >200 bpm, 12s duration 
Quick ConvertTM  ATP 
Shock 

Quick ConvertTM  ATP 
Shock 

Rhythm ID® Detection  
Enhancements ON 
ATP + Shock 

SRD Off 

Zone FV : 
>250 bpm, 2.5s duration 
Quick ConvertTM  ATP + Shock 

*All programming is within approved labeling.  Rhythm ID® and Quick ConvertTM  are trademarks of Boston Scientific Corporation 

MADIT RIT : PROGRAMMATION IN THE  DIFFERENT ARMS 





  PRIMARY ENDPOINT 





RISK REDUCTION FOR DEATH FROM 44  TO 55% 



MADIT- RIT conclusions 



1902 pts 
ICD and CRTD , Medtronic 
 
Primary and secondary 
prevention 
 

Standard arm  
18/24 VF NID 
 
Long Detection arm: 
30/40 VF NID 



                     Gasparini et al, Jama 2013 



THE TIME TO THE FIRST INAPPROPRIATE 
THERAPY OR SHOCK WAS PROLONGED IN 

LONG-DETECTION ARM 

 Gasparini et al, Jama 2013 
 



PROVIDE, SAINT JUDE MEDICAL ICD-/CRTDS 

1670 pts 
 
Primary prevention 
 
Endpoints 
Shock rates and 
mortality 



25 

Device Programming 

[MONITOR] 
2x ATP 
Shocks 

(12 beats) 

Shocks 
 

(12 beats) 

2x ATP 
Shocks 

(25 beats) 

1x ATP 
Shocks 

(18 beats) 

Shocks 
 

(12 beats) 

Nominal SVTd 

Optimized SVTd 

181 bpm 150 bpm 214 bpm 250 bpm 

Experiment 

Control 

Presented at HRS 2012 



Results: Primary Endpoint 
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N at Risk 

Control 824 671 542 313 141 

Experiment 846 729 599 392 190 
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Results: Primary Endpoint 
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N at Risk 

Control 824 716 592 347 160 

Experiment 846 749 625 406 196 
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Results: Primary Endpoint 
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N at Risk 

Control 824 683 559 331 153 

Experiment 846 743 616 411 199 
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p < 0.0001 

Control 
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PROVIDE : CONCLUSIONS 

OVERALL MORTALITY REDUCED 
HR 0.7, 95% CI:0.50 to 0.98, P= 0.036 





Randomized +  
non-randomized studies 

Randomized  trials 



ROLE OF REMOTE MONITORING TO PREVENT UN-NECESSARY ICD THERAPIES 



  
 
 
Early AF detection 
 
Early noise and lead –related  
problems detection 
 
Early T-wave oversensing 
detection 
 
Early HF and its related VA  and 
SVA detection  



185.000 pts, USA 

50% mortality reduction  
in networked  pts 
with either ICD or CRTD 





HOME MONITORING REDUCES DEATH AND A COMPOSITE CLINICAL 
ENDPOINT IN CRTD/ICD WITH NYHA II-III HF: 64% REDUCTION OF 

MORTALITY RISK 

Hindricks G et al, Lancet 2014;384:583-90 



Hindricks G et al, Lancet 2014;384:583-90 

10 vs 27 deaths 8.2% 
     vs  
         10 deaths   3% 
 
        12 months follow-up: 64% mortality risk reduction 







HOW TO REDUCE UN-NECESSARY ICD SHOCKS 
(AND REDUCE MORTALITY) 

•  ANTI-TACHYCARDIA PACING 
•  DISCRIMINATION ALGORITHMS  AND  DISCRIMINATOR TIME-OUT  (OFF) 

•  EXTEND DETECTION TIME / INCREASE DETECTION INTERVALS 
•  INCREASE  VENTRICULAR FIBRILLATION  CUT-OFF RATE 

•  USE  REMOTE PATIENT  MONITORING (Wireless) 


