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MADITMADIT--IIII

HR=0.69 (p=0.016)       31% reduction in HR=0.69 (p=0.016)       31% reduction in mortalitymortality



Cumulative Probability of Appropriate ICD Therapy Cumulative Probability of Appropriate ICD Therapy 

for VT or VF in MADIT II Patients for VT or VF in MADIT II Patients 

At 3 years, 1/3 had VT or VFAt 3 years, 1/3 had VT or VF



MADIT-II: SCD

Hazard Ratio = 0.33
Adjusted P<0.0001Adjusted P<0.0001



EP Testing in MADIT IIEP Testing in MADIT II



OutcomeOutcome Hazard RatioHazard Ratio P valueP value
for EP+ vs. EPfor EP+ vs. EP--

VTVT 1.57 1.57 0.070.07

EP Inducibility and Outcome in ICD Patients EP Inducibility and Outcome in ICD Patients 

in the Multivariate Model in the Multivariate Model 

VTVT 1.57 1.57 0.070.07

VFVF 0.46 0.46 0.080.08

VT/VFVT/VF 1.28 1.28 0.230.23

DeathDeath 0.760.76 0.340.34

VT/VF/DeathVT/VF/Death 1.091.09 0.620.62

*After adjustment for relevant covariates (gender, NYHA, BUB, BB *After adjustment for relevant covariates (gender, NYHA, BUB, BB 

use, and stratified by center) use, and stratified by center) ..



Prognostic Significance of EP Inducibility for Predicting Prognostic Significance of EP Inducibility for Predicting 

First Appropriate ICD Therapy or Death in MADIT IIFirst Appropriate ICD Therapy or Death in MADIT II



ECG Parameters ECG Parameters 



Autonomic Nervous SystemAutonomic Nervous System
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Prognostic Significance of Frequent VPBs >3/10 min in Prognostic Significance of Frequent VPBs >3/10 min in 

MADIT II Patients Randomized to Conventional TherapyMADIT II Patients Randomized to Conventional Therapy

Cox model:Cox model:Cox model:Cox model:

HR=1.65; HR=1.65; 

p=0.052p=0.052



QT Variability in MADIT II QT Variability in MADIT II 

HaigneyHaigney et al. NASPE 2003 (PACE abstract) et al. NASPE 2003 (PACE abstract) 



QRS Duration in a Standard ECG and Mortality in QRS Duration in a Standard ECG and Mortality in 

MADIT II Patients Randomized to Conventional TherapyMADIT II Patients Randomized to Conventional Therapy



QRS Duration in a Standard ECG and Late Potentials in QRS Duration in a Standard ECG and Late Potentials in 

SAECG and Mortality in MADIT II Patients Randomized SAECG and Mortality in MADIT II Patients Randomized 

to Conventional Therapyto Conventional Therapy



ECG and SAECG in Risk Stratification in MADIT II ECG and SAECG in Risk Stratification in MADIT II 

QRS in ECGQRS in ECG

<<120ms120ms >120 ms >120 ms 
(63% pts)(63% pts) (37% pts)(37% pts)

SAECGSAECG

LP(LP(--)          LP(+))          LP(+)

(31% pts)(31% pts) (32% pts)(32% pts)

7%7% 20%20% 33%33%

22--year mortalityyear mortality



Atrial Fibrillation in MADIT IIAtrial Fibrillation in MADIT II



Prognostic Significance of Atrial Fibrillation for Predicting Mortality Prognostic Significance of Atrial Fibrillation for Predicting Mortality 

in MADIT II Patients Randomized to Conventional Therapyin MADIT II Patients Randomized to Conventional Therapy



Prognostic Significance of Atrial Fibrillation for Predicting Mortality or Prognostic Significance of Atrial Fibrillation for Predicting Mortality or 

CHF Hospitalization in MADIT II Patients Randomized to CHF Hospitalization in MADIT II Patients Randomized to 

Conventional TherapyConventional Therapy



Mortality by Treatment in MADIT II Patients Mortality by Treatment in MADIT II Patients 

with Atrial Fibrillationwith Atrial Fibrillation

HR for ICD versus CONV therapy  = 0.51; p=0.079 HR for ICD versus CONV therapy  = 0.51; p=0.079 



Mortality or CHF Hospitalization by Treatment in MADIT II Mortality or CHF Hospitalization by Treatment in MADIT II 

Patients with Atrial FibrillationPatients with Atrial Fibrillation



Estimated 2-year Prevalence of Endpoints in Sinus vs. Atrial 
Fibrillation Patients   Enrolled in MADIT II

EndpointsEndpoints SinusSinus AFAF P valueP value

Conventional ArmConventional Arm

AllAll--cause mortalitycause mortality 20%20% 39%39% 0.030.03
Cardiac deathCardiac death 18%18% 24%24% 0.540.54
Sudden cardiac deathSudden cardiac death 12%12% 17%17% 0.540.54Sudden cardiac deathSudden cardiac death 12%12% 17%17% 0.540.54
NonNon--sudden cardiac deathsudden cardiac death 4%4% 6%6% 0.740.74
Hosp for CHFHosp for CHF 19%19% 41%41% 0.120.12
Hosp for CHF or DeathHosp for CHF or Death 30%30% 69%69% <0.01<0.01

ICD ArmICD Arm

Appropriate Ther. For VT/VFAppropriate Ther. For VT/VF 27%27% 31%31% 0.580.58
Inappropriate ICD TherapyInappropriate ICD Therapy 12%12% 25%25% 0.030.03



Probability of New Onset of Atrial Fibrillation in MADIT II Patients Probability of New Onset of Atrial Fibrillation in MADIT II Patients 

who were in Sinus Rhythm at Enrollmentwho were in Sinus Rhythm at Enrollment

Hazard Ratio for Hazard Ratio for 

New Onset of AF New Onset of AF 

for Predicting for Predicting for Predicting for Predicting 

Mortality = 2.7Mortality = 2.7

95% CI (1.4895% CI (1.48--4.93)4.93)

P=0.001P=0.001



NYHA Class, EF, BUN  NYHA Class, EF, BUN  

in MADIT IIin MADIT IIin MADIT IIin MADIT II



SubgroupsSubgroups NN ICD : CONV MortalityICD : CONV Mortality

HRHR 95% CI95% CI pp

NYHA INYHA I 442442 0.720.72 0.430.43--1.211.21 0.216 0.216 

NYHA Class and ICD Effectiveness in MADIT IINYHA Class and ICD Effectiveness in MADIT II

NYHA IINYHA II 425425 0.650.65 0.380.38--1.101.10 0.1090.109

NYHA IIINYHA III 350350 0.650.65 0.430.43--0.990.99 0.0440.044

P value for NYHAP value for NYHA--Class and ICD Effectiveness = 0.950Class and ICD Effectiveness = 0.950



Lipid Lowering Therapy Lipid Lowering Therapy 

in MADIT IIin MADIT IIin MADIT IIin MADIT II



Lipid Lowering Therapy Lipid Lowering Therapy 

in ICD Arm of MADIT IIin ICD Arm of MADIT II

n=542 patientsn=542 patients

-- 132 on no LLD or 132 on no LLD or <<10% of time on LLD10% of time on LLD-- 132 on no LLD or 132 on no LLD or <<10% of time on LLD10% of time on LLD

-- 410 on LLD or 410 on LLD or >>90% of time on LLD90% of time on LLD



EventEvent No LLDNo LLD LLDLLD P valueP value

n=132n=132 n=410n=410

Lipid Lowering Therapy in Lipid Lowering Therapy in 

ICD Arm of MADIT IIICD Arm of MADIT II

Total mortalityTotal mortality 27%27% 10%10% <0.001<0.001

Cardiac deathCardiac death 20%20% 8%8% <0.001<0.001

Sudden deathSudden death 9%9% 3%3% 0.0020.002

ICD TherapyICD Therapy 29%29% 19%19% 0.0140.014



Probability of Total Mortality by Lipid Lowering Therapy Probability of Total Mortality by Lipid Lowering Therapy 

in ICD Patients in MADIT IIin ICD Patients in MADIT II



Probability of Cardiac Death by Lipid Lowering Therapy Probability of Cardiac Death by Lipid Lowering Therapy 

in ICD Patients in MADIT IIin ICD Patients in MADIT II



MADIT II (2004)MADIT II (2004) HR=0.68       HR=0.68       p=0.033p=0.033
(542 ICD pts)(542 ICD pts)

Lipid Lowering Therapy and Lipid Lowering Therapy and 

VT/VF in Ischemic ICD Patients VT/VF in Ischemic ICD Patients 

AVID (2003)AVID (2003) HR=0.60HR=0.60 p=0.003p=0.003
(362 ICD pts)(362 ICD pts)

De Sutter (2000)De Sutter (2000) HR=0.39HR=0.39 p=0.004p=0.004
(88 ICD pts)(88 ICD pts)



BetaBeta--blockers in MADIT IIblockers in MADIT II



Cardiac Event Hazard Ratio
(95%CI)*

P
Value

Overall
P Value�

A. VT/VF requiring ICD therapy

ββββ-blockers <0.75mg/kg/day 0.78

(0.54 – 1.12)

0.18

0.05

Hazard Ratios for Cardiac Events in ICDHazard Ratios for Cardiac Events in ICD--treated treated 
Patients by Patients by ββ--blocker Usageblocker Usage

(0.54 – 1.12)
0.05

ββββ-blockers >0.75mg/kg/day 0.49

(0.28 – 0.89)

0.02

B. Mortality

ββββ-blockers <0.75mg/kg/day 0.51

(0.32 – 0.83)

0.006

0.002

ββββ-blockers >0.75mg/kg/day 0.38

(0.16 – 0.90)

0.03



Bedside Risk Scoring  Bedside Risk Scoring  

in MADIT IIin MADIT IIin MADIT IIin MADIT II



Variables Indicating Increased Risk of 

Mortality in MADIT II 

VariableVariable Hazard Hazard 

ratioratio

95%95%

CICI

PP--valuevalue

Age Age >> 72yrs72yrs 1.581.58 1.031.03--2.422.42 0.0350.035

NYHA CHF class NYHA CHF class >>

IIIIII

1.961.96 1.291.29--2.982.98 0.0020.002

QRS duration QRS duration >> 0.14 0.14 

secsec

1.831.83 1.211.21--2.772.77 0.0040.004

BUN BUN >> 28 mg/dl28 mg/dl 2.012.01 1.311.31--3.083.08 0.0010.001



Risk Scoring and Risk of Mortality in 

MADIT II 



39%

20%

25%

Conventional

ICD

MADIT II: 2 Year Mortality and ICD Benefit by 

Number of Risk Factors

10%
12%

9%

0 1 >=2

ICD HR:     0.84 0.53                     0.61

P-value:      0.63                    0.02                     0.01

# Risk Factors
# Patients              398 369                               424



MADIT II: Which subgroup will have the most benefit?MADIT II: Which subgroup will have the most benefit?

1.1. EP testing is not useful in differentiating risk of  MADIT II EP testing is not useful in differentiating risk of  MADIT II 

patients.patients.

2.2. Frequent VPBs, increased QT variability, prolonged QRS and Frequent VPBs, increased QT variability, prolonged QRS and 

late potentials are useful in differentiating low and highlate potentials are useful in differentiating low and high--risk risk 

patients within MADIT II population. patients within MADIT II population. 

3.3. Atrial fibrillation is associated with increased risk of cardiac Atrial fibrillation is associated with increased risk of cardiac 

events in MADIT II patients. Although ICD therapy is effective events in MADIT II patients. Although ICD therapy is effective events in MADIT II patients. Although ICD therapy is effective events in MADIT II patients. Although ICD therapy is effective 

for preventing mortality, the rate of heart failure in such patients for preventing mortality, the rate of heart failure in such patients 

is very high warranting more aggressive therapy. is very high warranting more aggressive therapy. 

4.4. Lipid lowering therapy and betaLipid lowering therapy and beta--blockers contribute to decreased blockers contribute to decreased 

risk of mortality in MADIT II patients.risk of mortality in MADIT II patients.

5.5. Simple bedside risk score including age, QRS duration, NYHA Simple bedside risk score including age, QRS duration, NYHA 

class, and BUN is useful in differentiatng lowclass, and BUN is useful in differentiatng low-- and highand high--risk risk 

MADIT II patients. MADIT II patients. 



1. 1. Optimize therapyOptimize therapy

a. Revascularizationa. Revascularization

b. Betab. Beta--blockers, ACE inhibitors, statinsblockers, ACE inhibitors, statins

2. 2. Evaluate EFEvaluate EF: : 

Risk Stratification and Primary Prevention in Risk Stratification and Primary Prevention in 

Patients After MIPatients After MI

2. 2. Evaluate EFEvaluate EF: : 

a. EF<31% consider ICDa. EF<31% consider ICD

-- wide QRS>120 ms, LP(+), AF,    wide QRS>120 ms, LP(+), AF,    

b. EF 31b. EF 31--40% consider ICD if inducible in EP40% consider ICD if inducible in EP

c. EF>40% consider ICD if cardiac arrest in the past c. EF>40% consider ICD if cardiac arrest in the past 


