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The importance of shock reduction

 ICDs save many lives, however historical data has shown that inappropriate 
shocks occur in 20-30% of the patients over the lifetime of the device.1

N Engl J Med. 2008; 359(10): 1009-1017.



Why avoiding shocks is important?

Effect of ICD Shocks on Patient Quality of Life2 ICD shock on Mortality risk7

N Engl J Med. 2008; 359: 999-1008.



What is anti-tachycardia pacing (ATP)?

 One or more trains of pacing stimuli (usually 8 impulses for each train) 
conventionally expressed as a percentage of the tachycardia cycle length for 
a given RR interval, from the onset of the preceding R wave

 Pace stimulation delivered at very short coupling intervals (i.e., < 84%) is 
more likely to enter a reentrant circuit but also accelerate the arrhythmia

 Efficacy of terminating VT by ATP: basal >> apex = RVOT

 ATP sequences successfully interrupted 78%-94% of slow VT (< 188 bpm), 
with an acceleration rate between 2% and 4%





Benefit of ATP

To avoid painful shock

ATP is rarely noticed by patients and therefore well tolerated

Battery life of the device

Shock therapy is associated with a higher risk of mortality



Chance of arrhythmia interruption by ATP

 Conduction time from pacing stimulus site to the reentrant circuit

 Duration of the excitable gap

 Presence of anatomic/functional barriers

 State of the sympathetic nervous system



Types of ATP

Not a clear difference in the efficacy of 
burst and ramp for treatment of non-FVT, 

in ischemic and nonischemic  
cardiomyopathies. 



Circ Arrhythmia Electrophysiol. 2009;2:146-153



PainFREE Rx Ⅰ and Rx Ⅱ

Patient Population
PainFREE RxⅠ: 220 patients enrolled Apr 98-Nov 99

PainFREE RxⅡ: 634 patients enrolled Jan 01-Mar 02

Study Design

Prospective,

PainFREE RxⅠ: non-randomized

PainFREE RxⅡ: randomized

2 arms :

1. Standardized ATP as fist therapy for FVT

2. Shock as first therapy for FVT

Outcome
ATP for Fast VTs is highly effective, equally safe, and

improves  quality of life compared to shock

Programming Strategy Program ATP as first therapy for Fast VTs (188-250bpm)



PainFREE Rx Ⅰ and RxⅡ

Even with very fast VT (214-250 bpm) the success 

rate of ATP is quite high

1 Wathen MS, et al. Circulation. 2004;110:2591-2596.
2 Wathen MS, et al. Circulation. 2001;104:796-801.



Patient 

Population

900 patients enrolled Aug 02-Oct 03

Primary and Secondary prevention

Study Design

Prospective randomized, non-inferiority

2 arms :

1. Standardized ICD programming(EMPIRIC)

2. Physician-tailored programming(TAILORED)

Outcome

EMPIRIC ICD programming is at least as effective 

for VT/VF detection and therapy as physician-tailored 

programming

Programming 

Strategy

Use standardized programming

• ATP for Fast VTs (200-250bpm)

• 18/24 VF NID

• PR Logic ON

J Am Coll Cardiol 2006;48:330-9



Patient 

Population

700 patients enrolled Oct 03-May 05

Primary prevention ONLY

Study Design

Prospective non-randomized cohort 

Study :

1. PREPARE detection setting

2. Historical control : physician-tailored from 

EMPIRIC(ICD) and MIRACLE(CRT)

Outcome
63% reduction in unnecessary shocks for 

PREPARE patients

Programming 

Strategy

Consider PREPARE programming for 

primary prevention

patients :

• VF NID 30/40

• Fast detection rate at 182bpm

• ATP for Fast VTs

J Am Coll Cardiol 2008;52:541–50



ADVANCE III 21

Long detection arm showed a 37% reduction in the number of overall therapies 
(p<0.001), 23% reduction in the number of shocks (p=0.060) and 42% reduction in the 

number of ATP therapies (p<0.001)

21. JAMA. 2013;309(18):1903-1911

To assess whether increasing the number of detection intervals is an effective strategy in 
any type of ICD with the capability of delivering ATP during capacitor charge



Fundamental principles of programming

(1) prolonged detection for the VF zone (18 out of 24 and 30 out of 40)

(2) delayed detection time in any window

(3) SVT discrimination criteria up to 200 bpm

(4) ATP as first therapy for FVT

(5) first shock at maximum energy in the VF zone to reduce the risk of multiple 

shocks



N Engl J Med 2012;367:2275-83.



Joung B et al. Heart Rhythm 2020;17:98–105

Programming more than the nominal number of ATP sequences in both the VT 
and FVT zones is associated with a lower occurrence of implantable cardioverter-

defibrillator shocks in clinical practice

• Nominal settings for the Medtronic 
devices provide 3 ATP sequences in the 
VT zone when enabled, 1 ATP sequence 
in the FVT zone if used, and 1 ATP 
sequence during charging in the VF zone

• Additional ATP sequences for either the 
VT (>3) or the FVT (>1) zone



2015 HRS/EHRA/APHRS/SOLAECE expert consensus statement on 

optimal implantable cardioverter-defibrillator programming and testing



Pts with inherited cardiac channelopathies

the index clinical arrhythmia is polymorphic VT or VF:

usually lack an organized reentry and are rarely 
interrupted by pacing, 

ATP would not be routinely programmed



Intrinsic ATP algorithm logic
PPI
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Take Home Messages

 ATP : safe, effective and painless therapy for VTs, reduction of unnecessary 
shocks and an improvement of clinical outcome, patients’ quality of life and 
device longevity

 Fast VT (188 bpm-250 bpm) : burst >> ramp

 Optimal number of impulses: minimum 8

 Prolonged detection, delayed detection, SVT discrimination, etc

 Limitation: 2nd prevention, channelopathies
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