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EMPIRIC EMPIRIC -- DESIGNDESIGN

Prospective, single blind, parallel, nonProspective, single blind, parallel, non--inferiorityinferiority

1:1 randomized: 1:1 randomized: 
E i i Ph i i T il d P i f VT/VFE i i Ph i i T il d P i f VT/VFEmpiric vs. Physician Tailored Programming for VT/VFEmpiric vs. Physician Tailored Programming for VT/VF

Stratified by 1Stratified by 1oo and 2and 2oo ICD indicationICD indication

1 year follow1 year follow--upup

Medtronic Marquis DR ICDs and approved leadsMedtronic Marquis DR ICDs and approved leadsMedtronic Marquis DR ICDs and approved leadsMedtronic Marquis DR ICDs and approved leads

Episodes adjudicated by at least two reviewersEpisodes adjudicated by at least two reviewers
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Main ICD IndicationMain ICD Indication
EmpiricEmpiric
(N=445)(N=445)

TailoredTailored
(N=455)(N=455)

Secondary Prevention:  Secondary Prevention:  
VT (spontaneous, sustained)VT (spontaneous, sustained)
VF (spontaneous, sustained)VF (spontaneous, sustained)

51.7%51.7%
26.7%26.7%
10.6%10.6%

55.8%55.8%
25.7%25.7%
13.0%13.0%VF (spontaneous, sustained)VF (spontaneous, sustained)

SyncopeSyncope

Primary Prevention:Primary Prevention:

10.6%10.6%
14.4%14.4%

48.3%48.3%

13.0%13.0%
17.1%17.1%

44.2%44.2%Primary Prevention: Primary Prevention: 
CAD, LV Dysfunction, EPS+CAD, LV Dysfunction, EPS+
CAD, LV Dysf., EPSCAD, LV Dysf., EPS--/not done/not done
OtherOther

48.3%48.3%
23.8%23.8%
17.5%17.5%
7 0%7 0%

44.2%44.2%
22.2%22.2%
16.0%16.0%
5 9%5 9%OtherOther 7.0%7.0% 5.9%5.9%

No significant differencesNo significant differences
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Baseline CharacteristicsBaseline Characteristics

Age: Mean Age: Mean ±± StdStd 65.1 65.1 ±± 12.412.4 64.8 64.8 ±± 12.712.7

EmpiricEmpiric TailoredTailored

MaleMale
EF Mean EF Mean ±± StdStd
M di l I f tiM di l I f ti

82.7%82.7%
31.9% 31.9% ±± 13.113.1

71 2%71 2%

79.8%79.8%
32.1% 32.1% ±± 12.312.3

67 7%67 7%Myocardial InfarctionMyocardial Infarction
HypertensionHypertension
NYHA Class INYHA Class I

71.2%71.2%
57.5%57.5%
11.5%11.5%

67.7%67.7%
49.5%49.5%
12.1%12.1%NYHA Class I NYHA Class I 

Class IIClass II
Class IIIClass III--IVIV

11.5%11.5%
35.7%35.7%
14.9%14.9%

12.1%12.1%
34.3%34.3%
14.1%14.1%

Hx of AF/Afl/ATHx of AF/Afl/AT 24.7%24.7% 26.4%26.4%

All ns e cept h pertension p 0 02All ns e cept h pertension p 0 02
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All ns, except hypertension: p = 0.02All ns, except hypertension: p = 0.02



Empiric Arm Strategies to Empiric Arm Strategies to ↓↓ ShocksShocks

A id d t tiA id d t ti t i d t h dit i d t h diAvoid detecting nonAvoid detecting non--sustained tachycardiassustained tachycardias

Avoid detecting SVTs as VTAvoid detecting SVTs as VTAvoid detecting SVTs as VTAvoid detecting SVTs as VT

Empirical ATP for slow and fast VTsEmpirical ATP for slow and fast VTs

High Output 1High Output 1stst ShockShock

Morgan JM et al Current Controlled Trials in Cardiovascular Medicine 2004 5:12Morgan JM et al Current Controlled Trials in Cardiovascular Medicine 2004 5:12
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Morgan JM, et al. Current Controlled Trials in Cardiovascular Medicine 2004, 5:12Morgan JM, et al. Current Controlled Trials in Cardiovascular Medicine 2004, 5:12



Empiric Arm ProgrammingEmpiric Arm Programming
ZoneZone RateRate # beats# beats TherapiesTherapies
VFVF > 250 > 250 bpmbpm 18 of 2418 of 24 30J x 630J x 6pp
FVTFVT 201 201 -- 250250 "" Burst(1), 30J x 6Burst(1), 30J x 6
VTVT ≤≤ 150 150 -- 200200 1616 Burst(2), Ramp(1), 20J, 30J x 3Burst(2), Ramp(1), 20J, 30J x 3

PR Logic On:PR Logic On: AF/Afl, Sinus Tach (AF/Afl, Sinus Tach (1:1 VT1:1 VT--ST = 66%ST = 66%))
SVT Limit = 200 bpmSVT Limit = 200 bpm

Physician Tailored Arm ProgrammingPhysician Tailored Arm Programming
•• Physician discretion Physician discretion 

Both Arms:Both Arms: Changes during followChanges during follow--up ok if medically justifiedup ok if medically justified
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VT Therapy “ON” by Heart RateVT Therapy “ON” by Heart Rate
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VT Therapy “ON” by Heart RateVT Therapy “ON” by Heart Rate
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T il d
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Tailored

Median Rate ThresholdMedian Rate Threshold EmpiricEmpiric TailoredTailored PP valuevalue

Heart Rate (bpm)
125 150 175 200 225

Median Rate ThresholdMedian Rate Threshold EmpiricEmpiric TailoredTailored PP--valuevalue
All PatientsAll Patients 150 bpm150 bpm 171171 bpmbpm < .001< .001

Only Spont. Sust. MVTOnly Spont. Sust. MVT 150150 162 162 < .001< .001

Programming ICDs to Safely Minimize Shocks

All OthersAll Others 150150 176176 < .001< .001



ATP Therapy “ON” by Heart RateATP Therapy “ON” by Heart Ratepy ypy y
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Other Baseline VT/VF Other Baseline VT/VF 
ProgrammingProgramming

Empiric Empiric Tailored Tailored 

VF # beatsVF # beats ≥≥ 18 of 2418 of 24 94%94% 50%50%VF # beats VF # beats ≥≥ 18 of 2418 of 24 94%94% 50%50%

VT Detection and Rx = OnVT Detection and Rx = On 100%100% 60%60%

SVT Di i i t OSVT Di i i t O 100%100% 76%76%SVT Discriminators = OnSVT Discriminators = On 100%100% 76%76%

1:1 VT1:1 VT--ST Boundary ST Boundary ≥≥ 66%66% 98%98% 18%18%

First VF Rx = Max. Output ShockFirst VF Rx = Max. Output Shock 96%96% 56%56%
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P < 0.001 for ALLP < 0.001 for ALL



Results: True Results: True VT/VFVT/VF
EpisodesEpisodesEpisodesEpisodes

600
700
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M

649 714 Total
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Empiric Tailored
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Results: True Results: True VT/VFVT/VF
EpisodesEpisodesEpisodesEpisodes

600
700

G
M

649 714 Total

400
500
600

s 
w

/E
G

Not Shocked545539

200
300
400

is
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es

0
100Ep

i

Shocked169110

Empiric Tailored

% Shocked 22 3% 28 7%
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% Shocked           22.3%                      28.7%   
(GEE adjusted)



Results: True Results: True SVTSVT EpisodesEpisodes
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Results: True Results: True SVTSVT EpisodesEpisodes

1000EG
M 1083 585 Total
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 w
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Not Shocked467958

0
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pi
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de

Shocked

Not Shocked

118125

467958

0

Empiric Tailored

Ep

Shocked118125

p

% Shocked              11.9%                      26.1%
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GEE adjusted



Results: % Episodes ShockedResults: % Episodes ShockedResults: % Episodes ShockedResults: % Episodes Shocked

iff f % Sh k diff f % Sh k d% i d Sh k d% i d Sh k d
NonNon--inferiorityinferiority

marginmarginRhythmRhythm Empiric Empiric Tailored Tailored 

Difference of % ShockedDifference of % Shocked% Episodes Shocked% Episodes Shocked

VT/VFVT/VF 22.3%22.3% 28.7%28.7%

SVTSVT 11.9%11.9% 26.1%26.1%

--20%20% 0%0% 20%20%10%10%

SVT   SVT   11.9%11.9% 26.1%26.1%

--10%10%

Favors Favors 
EmpiricEmpiric

Favors Favors 
TailoredTailored
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Results: % Episodes ShockedResults: % Episodes ShockedResults: % Episodes ShockedResults: % Episodes Shocked

iff f % Sh k diff f % Sh k d% i d Sh k d% i d Sh k d
NonNon--inferiorityinferiority

marginmarginRhythmRhythm Empiric Empiric Tailored Tailored 

Difference of % ShockedDifference of % Shocked% Episodes Shocked% Episodes Shocked

VT/VFVT/VF 22.3%22.3% 28.7%28.7%

SVTSVT 11.9%11.9% 26.1%26.1%

--20%20% 0%0% 20%20%10%10%

SVT   SVT   11.9%11.9% 26.1%26.1%

--10%10%

Favors Favors 
EmpiricEmpiric

Favors Favors 
TailoredTailored
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Empiric statistically nonEmpiric statistically non--inferior for both VT/VF and SVTsinferior for both VT/VF and SVTs



Time to First Time to First AllAll--CauseCause
Sh kSh kShockShock

30%

20%ck
ed
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Empiric

0%
0 3 6 9 12

Months of Follow-Up
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Hazard RatioHazard Ratio
Time to FirstTime to First AllAll CauseCause ShockShockTime to First Time to First AllAll--CauseCause ShockShock

NonNon--inferiorityinferiority
ma ginma ginmarginmargin

Favors Favors 
EmpiricEmpiric

Favors Favors 
TailoredTailored

0.50.5 11 221.51.5.75.75

Hazard Ratio (90% CI):Hazard Ratio (90% CI): 0.95 (0.74 0.95 (0.74 -- 1.23) 1.23) 
NonNon--inferiority p = 0.0016inferiority p = 0.0016
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Hazard RatioHazard Ratio
Time to FirstTime to First AllAll CauseCause ShockShockTime to First Time to First AllAll--CauseCause ShockShock

NonNon--inferiorityinferiority
ma ginma ginmarginmargin

Favors Favors 
EmpiricEmpiric

Favors Favors 
TailoredTailored

0.50.5 11 221.51.5.75.75

Hazard Ratio (90% CI):Hazard Ratio (90% CI): 0.95 (0.74 0.95 (0.74 -- 1.23) 1.23) 
NonNon--inferiority p = 0.0016inferiority p = 0.0016
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Empiric nonEmpiric non--inferior for time to 1inferior for time to 1stst allall--cause shockcause shock



Time to First Time to First VT/VFVT/VF ShockShock
30%
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Time to First Time to First SVTSVT ShockShock
30%

d
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3.9%

3.2%3.1% 3.0%
3%

4%
en

ts
Empiric
Tailored
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1.6%2%
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1%

1 2 - 4 5 - 9 >=10

%
 A

Pts with
≥10 Shocks
2 6% PtTotal Shocks perTotal Shocks per1 2 - 4 5 - 9 >=10

25.3%
27.6%

25%

30%

ck
s

Empiric
Tailored

2.6% Pts
53% Shocks

Total Shocks per Total Shocks per 
PatientPatient
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Type of True VT/VFType of True VT/VF
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True VT/VF Detected Episodes True VT/VF Detected Episodes (both (both 
arms)arms)a s)a s)

MVT PVT/VF
91% 9%
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True VT/VF Detected Episodes True VT/VF Detected Episodes (both (both 
arms)arms)a s)a s)

MVT PVT/VF
91% 9%

Shocked Episodes (True VT/VF)Shocked Episodes (True VT/VF)p ( )p ( )

MVT
%

PVT/VF
30%70% 30%
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MVT Episodes vs. Cycle LengthMVT Episodes vs. Cycle Length
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Summary of ATPSummary of ATP

Empiric Empiric TailoredTailored

ATP Efficacy:ATP Efficacy: <300 ms<300 ms
≥≥ 300 ms300 ms

74%74%
94%94%

75%75%
91%91%

MVT Episodes ShockedMVT Episodes Shocked
WithoutWithout ATP attemptATP attempt 2828 7373
% of MVT Episodes Shocked% of MVT Episodes Shocked 11.5%11.5% 19.7%19.7%

Accelerations of VT Accelerations of VT (ATP 1(ATP 1stst Rx)Rx) 2.4%2.4% 7.8%7.8%(( ))

9 pts9 pts 14 pts14 pts
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Is a faster treated cutoff ok?Is a faster treated cutoff ok?
Risk of Slow VTs in Empiric ArmRisk of Slow VTs in Empiric ArmRisk of Slow VTs in Empiric Arm Risk of Slow VTs in Empiric Arm 

Main ICD IndicationMain ICD Indication % Patients % Patients 
w/ slow VTw/ slow VTw/ slow VTw/ slow VT

Spontaneous Sustained MVTSpontaneous Sustained MVT 12.6%12.6%

VF/SyncopeVF/Syncope 3.6%3.6%

Primary PreventionPrimary Prevention 5 6%5 6%Primary PreventionPrimary Prevention 5.6%5.6%

Sl VT 167 b ( 360 )

Are these clinically significant if untreated ?

Slow VT: ≤167 bpm (≥ 360 ms)

Programming ICDs to Safely Minimize Shocks
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Safety EndpointsSafety Endpoints
EmpiriEmpiri

c c 
TailoreTailore

d d 
Hazard Ratios (95% CIs)Hazard Ratios (95% CIs)

Mortality (allMortality (all--cause)cause) 2424 3030

Adverse EventsAdverse Events
SS 22 33SyncopeSyncope
Untreated VTsUntreated VTs

22
00

33
22

Unscheduled Visits:Unscheduled Visits:Unscheduled Visits:Unscheduled Visits:

ER ER 4444 4646

HospitalHospital 163163 216216
p = 0.001 p = 0.001 p = 0.001 p = 0.001 

Hospital Hospital 163163 216216

ATP Accelerated ATP Accelerated 
VTsVTs

2.4%2.4% 7.8%7.8%
0.250.25 11 44

FavorsFavors FavorsFavors

Programming ICDs to Safely Minimize Shocks

Favors Favors 
EmpiricEmpiric

Favors Favors 
TailoredTailored



Conclusion: Strategies to Conclusion: Strategies to ↓↓ ShocksShocks
Empiric ArmEmpiric Arm

Avoid detecting nonAvoid detecting non--sustained tachycardiassustained tachycardias

Avoid detecting SVTs as VTAvoid detecting SVTs as VT

Empirical ATP for slow and fast VTsEmpirical ATP for slow and fast VTs

High Output 1High Output 1stst ShockShock

Other OpportunitiesOther Opportunities

22ndnd attempt for fast VTsattempt for fast VTspp

Faster Treated Cutoff in pts w/o hx of slow VTFaster Treated Cutoff in pts w/o hx of slow VT

Meds: V rate control during AF frequent shocksMeds: V rate control during AF frequent shocks
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Meds: V. rate control during AF, frequent shocksMeds: V. rate control during AF, frequent shocks



PREPARE PREPARE -- DESIGNDESIGN
Prospective, historic cohort controlled studyProspective, historic cohort controlled study

Primary prevention ICD indicationsPrimary prevention ICD indications

700 pts700 pts700 pts700 pts
38 Centers, US & Europe38 Centers, US & Europe

O t b 2003O t b 2003 M 2005M 2005October 2003 October 2003 –– May 2005May 2005

1 year follow1 year follow--upup

Medtronic MarquisMedtronic Marquis--based ICDs and leadsbased ICDs and leads

Si l d l d BiSi l d l d Bi V ti tV ti t
Programming ICDs to Safely Minimize Shocks

Single, dual and BiSingle, dual and Bi--V patients V patients 



BiBi--V & Non BiV & Non Bi--V ControlsV Controls
MIRACLE ICD trialMIRACLE ICD trial

978 Bi978 Bi--V patientsV patients978 Bi978 Bi V patientsV patients
VT/VF programmed VT/VF programmed –– physicianphysician--tailoredtailored
415 primary prevention patients415 primary prevention patients

EMPIRIC trial EMPIRIC trial -- 900 patients900 patients
Primary and Secondary PreventionPrimary and Secondary Preventiony yy y
VT/VF detection parameters randomizedVT/VF detection parameters randomized
PhysicianPhysician--tailored and primary preventiontailored and primary prevention
276 patients276 patients276 patients276 patients

Total Control CohortTotal Control Cohort

Programming ICDs to Safely Minimize Shocks

691 primary prevention, Bi691 primary prevention, Bi--V and Non BiV and Non Bi--VV



PREPARE Strategies to PREPARE Strategies to ↓↓ ShocksShocksgg ↓↓
Avoid detecting slower tachycardiaAvoid detecting slower tachycardia

Avoid detecting nonAvoid detecting non--sustained tachycardiasustained tachycardia

Avoid detecting SVT as VT/VFAvoid detecting SVT as VT/VFAvoid detecting SVT as VT/VFAvoid detecting SVT as VT/VF

ATP therapy for fast VTATP therapy for fast VT

High output 1High output 1stst shockshock

Wilkoff BL, Stern R, Williamson B, et al. Design of the Primary Prevention Wilkoff BL, Stern R, Williamson B, et al. Design of the Primary Prevention 
Parameters Evaluation (PREPARE) trial of implantable cardioverter Parameters Evaluation (PREPARE) trial of implantable cardioverter 
defib ill to to ed e p tient mo bidit T i l 2006 7 18defib ill to to ed e p tient mo bidit T i l 2006 7 18
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defibrillators to reduce patient morbidity. Trials 2006; 7:18.defibrillators to reduce patient morbidity. Trials 2006; 7:18.



Prepare VT/VF DetectionPrepare VT/VF Detection

DetectionDetection Heart RateHeart Rate
Beats to Beats to 
DetectDetect TherapiesTherapiesDetectionDetection Heart Rate Heart Rate DetectDetect TherapiesTherapies

VF ONVF ON > 250 bpm> 250 bpm 30 of 4030 of 40 3030--35 J35 J

FVT Via VFFVT Via VF 182182--250 bpm250 bpm (30 of 40)(30 of 40) 1 seq ATP1 seq ATP, , 
3030--35J35J

VT MonitorVT Monitor 167167--181 bpm181 bpm 3232 NoneNone

PR Logic ONPR Logic ON:: AF/Afl, Sinus Tach (AF/Afl, Sinus Tach (1:1 VT1:1 VT--ST = 66%ST = 66%) or) or

Wavelet ONWavelet ON; SVT Limit = 200 bpm; SVT Limit = 200 bpm

Programming ICDs to Safely Minimize Shocks

Wavelet ONWavelet ON; SVT Limit = 200 bpm; SVT Limit = 200 bpm



Prepare Primary EndpointPrepare Primary Endpoint

Morbidity IndexMorbidity Indexyy
Spontaneous episodes treated with shocks Spontaneous episodes treated with shocks 

Arrhythmic syncope Arrhythmic syncope 

Untreated sustained symptomatic VT/VF  Untreated sustained symptomatic VT/VF  
episodesepisodes

Programming ICDs to Safely Minimize Shocks



Baseline CharacteristicsBaseline Characteristics

PREPAREPREPARE
( 700)( 700)

ControlControl
( 691)( 691) PP ll(n=700)(n=700) (n=691)(n=691) PP--valuevalue

Age, Mean Age, Mean ±± SDSD 67.4 67.4 ±± 12.212.2 65.5 65.5 ±± 11.711.7 0.0030.003
MaleMale 79%79% 77%77% 0.30.3MaleMale 79%79% 77%77% 0.30.3
EF Mean EF Mean ±± SDSD 27.6 27.6 ±± 10.410.4 24.7 24.7 ±± 9.89.8 <0.001<0.001
Ischemic CMIschemic CM 70%70% 57%57% <0.001<0.001
HypertensionHypertension 57%57% 48%48% <0.001<0.001
NYHANYHA 0.060.06

Cl 0/I/IICl 0/I/II 59%59% 54%54%Class 0/I/IIClass 0/I/II 59%59% 54%54%
Class IIIClass III--IVIV 41%41% 46%46%

Hx of AF/Afl/ATHx of AF/Afl/AT 33%33% 20%20% <0.001<0.001

Programming ICDs to Safely Minimize Shocks



Implant and Device TypeImplant and Device Type

PREPAREPREPARE ControlControlPREPAREPREPARE
(n=700)(n=700)

ControlControl
(n=691)(n=691)

Device Type Device Type ypyp
Non BiNon Bi--VentricularVentricular 452 (65%)452 (65%) 276 (40%)276 (40%)

Single chamberSingle chamber 110 (16%)110 (16%) 00Single chamberSingle chamber 110 (16%)110 (16%) 00
Dual ChamberDual Chamber 342 (49%)342 (49%) 276 (40%)276 (40%)

BiBi--VentricularVentricular 247 (35%)247 (35%) 415 (60%)415 (60%)BiBi VentricularVentricular 247 (35%)247 (35%) 415 (60%)415 (60%)

Unsuccessful implantUnsuccessful implant 1 (<1%)1 (<1%) N/AN/A

Programming ICDs to Safely Minimize Shocks

Unsuccessful implantUnsuccessful implant 1 (<1%)1 (<1%) N/AN/A



Therapy Rate ThresholdTherapy Rate Threshold

PREPAREPREPARE ControlControl PP--valuevalue
Rate Threshold, Rate Threshold, 
M di (25% 75%)M di (25% 75%)

182 bpm 182 bpm 
(182 182)(182 182)

176 bpm 176 bpm 
(162 188)(162 188)

< 0.001< 0.001
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Median (25%, 75%)Median (25%, 75%) (182, 182)(182, 182) (162, 188)(162, 188)



ATP ProgrammingATP Programmingg gg g
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Morbidity IndexMorbidity Index

Morbidity Index incidence rate (events/pt-yr):
0 18 PREPARE vs 0 69 Control

Programming ICDs to Safely Minimize Shocks

0.18 PREPARE vs. 0.69 Control



Morbidity IndexMorbidity Index

Morbidity Index incidence rate (events/pt-yr):
0 18 PREPARE vs 0 69 Control
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0.18 PREPARE vs. 0.69 Control



Time to First Shock: AllTime to First Shock: All--CauseCauseTime to First Shock: AllTime to First Shock: All CauseCause
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Time to First ShockTime to First Shock –– AppropriateAppropriateTime to First Shock Time to First Shock AppropriateAppropriate
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Time to First Shock Time to First Shock –– InappropriateInappropriatepp ppp p
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SyncopeSyncope

Adverse EventAdverse Event
Pts (%) EventsPts (%) Events

(n=700)(n=700)( )( )
Syncope and nearSyncope and near--syncopesyncope 109 (17%) 241109 (17%) 241

ArrhythmiaArrhythmia--relatedrelated 19 (3%) 2319 (3%) 23
True syncopeTrue syncope 23 (3.5%) 2823 (3.5%) 28

ArrhythmiaArrhythmia--relatedrelated 8 (1%) 98 (1%) 9

8 events identified as possibly or probably related to PREPARE 8 events identified as possibly or probably related to PREPARE 

Related to PREPARE programmingRelated to PREPARE programming 8 (1%) 88 (1%) 8

p y p yp y p y
programmingprogramming

None associated with injuries or deathNone associated with injuries or death
6 patients completed study6 patients completed study
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2 patients withdrew for other reasons2 patients withdrew for other reasons



MortalityMortality
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MortalityMortality

Patients at risk
PREPARE 658 639 (2%) 613 (3%) 597 (4%) 369 (5%)
Control 689 605 (3%) 521 (6%) 445 (9%) 279 (9%)
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LimitationsLimitations

NonNon--randomized trial randomized trial 
Historical control cohortHistorical control cohort
Differences in baseline characteristicsDifferences in baseline characteristicsDifferences in baseline characteristics Differences in baseline characteristics 
between study group and controlbetween study group and control
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ConclusionConclusion

Strategically chosen VT/VF detection andStrategically chosen VT/VF detection andStrategically chosen VT/VF detection and Strategically chosen VT/VF detection and 
therapy options targeting primary therapy options targeting primary 
prevention patients can safely reduce theprevention patients can safely reduce theprevention patients can safely reduce the prevention patients can safely reduce the 
morbidity related to ICD therapymorbidity related to ICD therapy

74% reduction Morbidity index74% reduction Morbidity index74% reduction Morbidity index74% reduction Morbidity index
68% reduction Morbidity Tachycardia index68% reduction Morbidity Tachycardia index
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ImplicationsImplications

Since the large majority of our ICD patientsSince the large majority of our ICD patientsSince the large majority of our ICD patients Since the large majority of our ICD patients 
are primary prevention patientsare primary prevention patients
Most ICD patients receive too many shocksMost ICD patients receive too many shocksMost ICD patients receive too many shocksMost ICD patients receive too many shocks
Strategic programming to treat:Strategic programming to treat:

Sustained and Fast tachycardias with ATP Sustained and Fast tachycardias with ATP 
before shocksbefore shocks
Should safely reduce ICD morbidity Should safely reduce ICD morbidity 
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NSVT vs. Duration
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