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Incidence of Inappropriate ICD Shocks 

Kutyifa V et al. Curr Cardiol Rep. 2014;16(6):496.  



Inappropriate ICD Shocks in Yeungnam Province 

KH Park et al. Korean Circ J 2017;47:72-81 



Causes of Inappropriate Shocks in MADIT II 

Daubert JP et al. 2008;51:1357-65.  



Prognosis after Shocks in HF patients 

Poole JE et al. N Engl J Med. 2008 ;359:1009-17. 



Summary of Sensing-Detection-Therapy 



Reducing ICD Shocks : Evidence Based Programming 

1. Detection rate  

2. Detection duration  

3. Antitachycardia pacing (ATP)  

4. Algorithms that discriminate SVT from VT 

5. Minimize the sensing of noise  

 



ICD Programming to Reduce ICD therapy 

Kutyifa V et al. Curr Cardiol Rep. 2014;16(6):496.  



PREPARE Study 

Wilkoff BL et al. J Am Coll Cardiol. 2008;52:541-50.. 



PREPARE Study 

Wilkoff BL et al. J Am Coll Cardiol. 2008;52:541-50.. 



MADIT-RIT 

Moss AJ et al. N Engl J Med. 2012;367:2275-83. 



MADIT-RIT 

Moss AJ et al. N Engl J Med. 2012;367:2275-83. 



ADVANCE III 

Gasparini M et al. JAMA 2013;309:1903–1911.  



ADVANCE III : in 2ndary Prevention 

Kloppe A et al. Circulation 2014;130:308–314.  



Tachycardia Detection Evidence 

Wilkoff BL et al. Heart Rhythm. 2016;13:e50-86. 



Meta-Analysis : All-cause mortality 

Wilkoff BL et al. Heart Rhythm. 2016;13:e50-86. 



Meta-Analysis : Risk of Syncope 

Tann VH et al. Circ Arrhythm Electrophysiol. 2014;7:164-70. 



ATP in Rapid VT : PainFREE RX II 

Wathen MS et al. Circulation. 2004;110:2591-6.  



SVT-VT Discrimination 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Single Chamber Discriminators 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



The Stability Criterion 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



The Sudden Onset Criterion 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Rhythm ID™ Vector Timing & Correlation 
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Compares the Surface Areas of the Peak 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Wavelet Template Matching - Marquis VR 
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Wavelet Template Matching - Marquis VR 
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Dual Chamber Discriminator 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Single vs. Dual Chamber ICD 

Kolb C et al. JACC Heart Fail. 2014;2:611-9. 



Single vs. Dual Chamber ICD 

Kolb C et al. JACC Heart Fail. 2014;2:611-9. 



Oversensing 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Oversensing of Intracardiac Signals 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Oversensing of Intracardiac Signals 

Stroobandt RX et al. ICD Step by Step – An illustrated Guide 



Lead Fracture : Noise sensing & Shock 



RV Lead Noise Discriminator 

• Lead noise oversensing is typically isolated to the near-field sensing signal 

• Analyzing far-field EGM to validate near-field sensing 

• Timeout setting: 45sec (85% episode<45sec) 



Summary : Recommendations 

• Detection duration - for at least 6-12 sec or for 30 intervals 
 

• Slowest tachycardia therapy zone in primary prevention 
- between 185-200 bpm 
 

• Slowest tachycardia therapy zone in secondary prevention 
- at least 10 bpm below documented rate but not faster than 200 bpm.  
 

 

• Activate discrimination algorithms to distinguish SVT from VT  
 

• Activate lead-failure alerts and lead “noise” algorithms 
 

• Program more than one tachycardia detection zone 
 

• Choose single-chamber ICD if the reason for atrial lead is SVT 
discrimination 
 

• Activate T-wave oversensing algorithms 

 
Wilkoff BL et al. Heart Rhythm. 2016;13:e50-86. 



Summary : Recommendations 

• Activate ATP therapy for all detection zones 
 

• At least 1 ATP attempt with minimum of 8 stimuli and  
a CL of 84%-88% of TCL 
 

• Burst ATP therapy in preference to ramp ATP therapy 
 

• Activate shock therapy in all therapy zones 
 

• Program initial shock energy to the maximum available energy in the 
highest rate detection zone  

 

Wilkoff BL et al. Heart Rhythm. 2016;13:e50-86. 



Thanks for your attention !! 


