
UA/NSTEMIUA/NSTEMI

Ranolazine 
IV to PO

Placebo   
Matched IV/PO 

RANDOMIZE (1:1)
Double-blind

Follow-up
Q4 mo 

(Avg 8-12 mo)

Holter at enrollment x 7dHolter at enrollment x 7d

Follow-up Visits: 
Day 14, Month 4,

Q4 Months

Primary  Endpoint: CV death, MI or Recurrent Ischemia

Final Visit

N = 6560

ETT Month 8
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Recurrent Ischemia (%) 

Days from Randomization

Ranolazine 13.9%*
(N=3,279)

Placebo 16.1%*
(N=3,281)

0 180 360 540

HR 0.87 (95% CI 0.76 to 0.99)
P =0.0300
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CV Death or MI (%) 

0
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10

15

0 180 360 540

Ranolazine 10.4%*

Placebo 10.5%*

HR 0.92 (95% CI 0.83 to 1.02)
P=0.11 

20

Days from Randomization

*KM Cumulative Incidence (%) at 12 months

Primary Endpoint - CV Death, MI, or Recurrent Ischemia
21.8% for Ranolazine vs. 23.5% for Placebo

HR 0.92 (95% CI 0.83 to 1.02),  P = 0.11

Morrow DA et al, JAMA 2007;297(16):1775-83
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8%
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p<0.001

p=0.07

Ventricular Arrhythmias

52%

21%

61%

30%
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40%
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Duration (in beats) of Ventricular Tachycardia
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Scirica BM, Circulation 2007; 116:1647-52 
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RR 0.67
p=0.008

RR 0.65
p<0.001

8.3%
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First Occurrence of VT Lasting > 8 Beats

RR 0.63
95%CI 0.52, 0.76
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RR 0.53
p=0.005

5.2%
7.8%

5.6%

10.5%

5.3%
7.3%

16.6%

8.8%

0%

5%

10%

15%

20%

RR 0.72
P=0.011

RR 0.53
p=0.002RR 0.66

p<0.001

Ejection 
Fraction

>40% <40%

Baseline QTc 
(msec)

<450 >450

Ranolazine Placebo

Scirica BM, Circulation 2007; 116:1647-52 
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Change in HbA1c (%) Stratified by Diabetes Status

Month of Follow-up

Patients with Diabetes Mellitus

Month of Follow-up

No Diabetes Mellitus

M4

N = 707Ranolazine
N = 770Placebo

M8

N = 535
N = 598

M16

N = 112
N = 122

<0.001P-value <0.001 = 0.13

M4

N = 1401
N = 1428

M8

N = 1113
N = 1113

M16

N = 266
N = 260

<0.001 = 0.002 = 0.025

-0.64

-0.12

LS Mean baseline (Ran) 7.5% LS Mean baseline (Ran) 5.6%

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4
0 4 8 12 16
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Morrow DA, Circulation 2007; 116:II_539-II_540
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Effect of Ranolazine on HbA1c in Patients with DM
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TIMI 37ATIMI 37A

STEMI within 12hSTEMI within 12h
w/ planned 1w/ planned 1°° PCIPCI

INO-1001* 
IVB x 1

CONTROL 
IVB x 1

RANDOMIZE (3:1)RANDOMIZE (3:1) 
SingleSingle--blindblind

F/U at F/U at 
14 & 30 days14 & 30 days

Endpoints/Measures
Pharmacokinetics

Pharmacodynamics
CK-MB, cTn, BNP

Death/CHF/dysrhythmia

Endpoints/Measures
Pharmacokinetics

Pharmacodynamics
CK-MB, cTn, BNP

Death/CHF/dysrhythmia

ASA Standard Rx

*Dose Escalation
Dose #1 x 1 (N = 10)
Dose #2 x 1 (N = 10)
Dose #3 x 1 (N = 10)

N = 40

PrimaryPrimary 
PCIPCI

Samples forSamples for 
PK/PD/BiomarkersPK/PD/Biomarkers

A Dose Ranging Trial of the Poly (ADP-ribose) Polymerase (PARP) Inhibitor INO-1001 to 
Reduce Reperfusion Injury After Primary PCI
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A Dose Ranging Trial of the Poly (ADP-ribose) Polymerase (PARP) Inhibitor INO-1001 to 

Reduce Reperfusion Injury After Primary PCI

Morrow DA, J Thromb Thrombolysis. 2008 Jun 6 Epub
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TITAN

Double-blind

ACS (STEMI or UA/NSTEMI) & Planned PCIACS (STEMI or UA/NSTEMI) & Planned PCI
ASA

PRASUGRELPRASUGREL CLOPIDOGRELCLOPIDOGREL

11oo endpoint: endpoint: CV death, MI, StrokeCV death, MI, Stroke
22oo endpoints:endpoints: CV death, MI, Stroke, ReCV death, MI, Stroke, Re--ischemiaischemia 

CV death, MI, UTVRCV death, MI, UTVR

Median duration of therapy - 12 months

N= 13,608
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P=0.0004
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HR 1.32 
(1.03-1.68) 

P=0.03

Prasugrel 

Clopidogrel
1.8
2.4

1o EP: CV Death / MI / Stroke

TIMI Major 
NonCABG Bleeds

Wiviott SD, NEJM 2007; 357:2001-15 
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Prasugrel Better

Clopidogrel HRPrasugrel

12.1 0.819.9

2.4 0.892.1

9.5 0.767.3

1.0 1.021.0

uTVR

Nonfatal Stroke

Nonfatal MI

CV Death

CV Death, MI, Stroke

0.5
1 2

3.7 0.662.5

Clopidogrel Better

All Cause Mortality 3.2 0.953.0

Stent 
Thrombosis 2.4 0.481.1

HR
Wiviott SD, Braunwald E, McCabe CH et al NEJM2007
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A Comparison of Prasugrel and Clopidogrel in Acute
Coronary Syndrome Patients Who Are To Undergo Percutaneous Coronary Intervention

Wiviott SD, NEJM 2007; 357:2001-15 



OVERALL

No GPI
GPI
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BMS

DM
No DM

>75
65-74

<65

Female
Male

STEMI
UA/NSTEMI

0.5 1 2
Prasugrel Better Clopidogrel BetterHR

Age

Reduction in risk (%)
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30
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Pinter = NS

CV Death, MI, 
Stroke 
Major 

Subgroups

CrCl > 60
CrCl < 60 14

20

Wiviott SD, NEJM 2007; 357:2001-15 
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Wiviott SD, Lancet 2008; 371:1353-63 

Definite/Probable Stent Thrombosis: Definite/Probable Stent Thrombosis: 
Any Stent (N=12844)Any Stent (N=12844)
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Wiviott SD, Lancet 2008; 371:1353-63 

Definite/Probable Stent Thrombosis: Definite/Probable Stent Thrombosis: 
DES Only (N=5743)DES Only (N=5743)
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HR 0.36 [0.22-0.58]
P<0.0001



Wiviott SD, Circulation; 118:1626-36 

HR 0.74 (0.62-0.89), P = 0.001 HR 0.92 (0.82-1.03), P = 0.16
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Planned Elective PCI
Aggregometry and Biomarkers 

ASA

Clopidogrel-naive

Clopidogrel
600 mg

Prasugrel 
60 mg

0.5 hour post-LD  
Aggregometry and biomarkers

Diagnostic catheterization anatomy suitable for PCI
Post cath aggregometry

n = 201 randomized

PCI

Post-PCI aggregometry,
biomarkers

Primary Endpoint: Mean IPA (6h) in all treated subjects
Additional Platelet Measures, Myonecrosis, Inflammation

Planned GP IIb/IIIa
prohibited
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Phase I: Loading



Prasugrel
10 mg x 14d

14 d clinical events, biomarkers, 
aggregometry, CROSSOVER

Clopidogrel 
150 mg x 14d

Prasugrel
10 mg x 14d

30 d  clinical events, biomarkers, 
aggregometry

Primary Endpoint: Mean IPA (2&4 wks) in all treated subjects
Additional Platelet Measures, Inflammation, Clinical Events

PCI

Clopidogrel 
150 mg x 14d

Phase II: Maintenance
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Wiviott SD, Circulation 2007; 116:2923-32
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*ANCOVA factors for treatment, phase, order, site, baseline MPA
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Prasugrel 10 mg

Difference Between Treatments: 14.9 [95% CI 10.6 – 19.3], P<0.0001* 
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Wiviott SD, Circulation 2007; 116:2923-32

PRIMARY EP Maintenance Phase: 
IPA 20 uM ADP

n=40

n=46
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