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NCDR Action RegistryNCDR Action Registry
Anticoagulants and BleedingAnticoagulants and Bleeding

•• Analysis of Analysis of 
•• 72,699 patients with NSTEMI72,699 patients with NSTEMI72,699 patients with NSTEMI72,699 patients with NSTEMI
•• 48,943 patients with STEMI48,943 patients with STEMI

•• Patients categorized in anticoagulant strategyPatients categorized in anticoagulant strategy•• Patients categorized in anticoagulant strategy Patients categorized in anticoagulant strategy 
selected and CRUSADE bleeding risk categoryselected and CRUSADE bleeding risk category

Kadakia MB et al: J Am Coll Cardiol Intv 3:1166Kadakia MB et al: J Am Coll Cardiol Intv 3:1166--77, 201077, 2010



CRUSADE Bleeding ScoreCRUSADE Bleeding Score

•• Baseline HCTBaseline HCT
•• CR clearanceCR clearance
•• H t tH t t•• Heart rateHeart rate
•• SexSex
•• CHFCHF
•• Systemic BPSystemic BP
•• Prior vascular diseasePrior vascular diseasePrior vascular diseasePrior vascular disease
•• DiabetesDiabetes



NCDR BleedingNCDR Bleeding
NSTEMI and STEMINSTEMI and STEMINSTEMI and STEMINSTEMI and STEMI
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Bleeding Risk ScoresBleeding Risk ScoresBleeding Risk ScoresBleeding Risk Scores

STEMISTEMI CRUSADECRUSADE N (%)N (%) MajorMajorSTEMISTEMI
n=42,918n=42,918

CRUSADECRUSADE
Bleeding Bleeding 

ScoreScore

N (%)N (%) Major Major 
Bleeding Bleeding 

Events (%)Events (%)
≤20≤20 19,050 (44.4)19,050 (44.4) 1,036 (5.4)1,036 (5.4)

2121--3030 9,864 (23.0)9,864 (23.0) 1,002 (10.2)1,002 (10.2), ( ), ( ) , ( ), ( )

3131--4040 6,565 (15.3)6,565 (15.3) 956 (14.6)956 (14.6)

4141 5050 4 250 (9 9)4 250 (9 9) 857 (20 2)857 (20 2)4141--5050 4,250 (9.9)4,250 (9.9) 857 (20.2)857 (20.2)

>50>50 3,189 (7.4)3,189 (7.4) 928 (29.1)928 (29.1)

Kadakia MB et al: J AM Coll Cardiol Intv 3:1166Kadakia MB et al: J AM Coll Cardiol Intv 3:1166--77, 201077, 2010



Bleeding Risk ScoresBleeding Risk ScoresBleeding Risk ScoresBleeding Risk Scores

NSTEMINSTEMI CRUSADECRUSADE N (%)N (%) MajorMajorNSTEMINSTEMI
n=61,540n=61,540

CRUSADECRUSADE
Bleeding Bleeding 

ScoreScore

N (%)N (%) Major Major 
Bleeding Bleeding 

Events (%)Events (%)
≤20≤20 19,803 (32.2)19,803 (32.2) 605 (3.1)605 (3.1)

2121--3030 11,134 (18.1)11,134 (18.1) 670 (6.0)670 (6.0), ( ), ( ) ( )( )

3131--4040 9,831 (16.0)9,831 (16.0) 822 (8.4)822 (8.4)

4141 5050 8 944 (14 5)8 944 (14 5) 1 099 (12 3)1 099 (12 3)4141--5050 8,944 (14.5)8,944 (14.5) 1,099 (12.3)1,099 (12.3)

>50>50 11,828 (19.2)11,828 (19.2) 2,314 (19.6)2,314 (19.6)

Kadakia MB et al: J AM Coll Cardiol Intv 3:1166Kadakia MB et al: J AM Coll Cardiol Intv 3:1166--77, 201077, 2010



Conclusions: There is a wide variability in the use of 
anticoagulant regimens with significant differencesanticoagulant regimens with significant differences 
according to baseline characteristics and concomitant 
therapies.  Major bleeding is common, though a great 
degree of the variability in the rate of bleeding is largely 
based on differences in baseline characteristics, 
comorbidities, and invasive treatment strategies, rathercomorbidities, and invasive treatment strategies, rather 
than specific anticoagulant regimens.  



BACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACS

ff•• There is excess thrombin generation that persists forThere is excess thrombin generation that persists for
6 months following an index ACS event.6 months following an index ACS event.

•• Thrombin is the most potent stimulant of plateletThrombin is the most potent stimulant of plateletThrombin is the most potent stimulant of platelet Thrombin is the most potent stimulant of platelet 
aggregation.aggregation.

•• Reduction of thrombin generation by warfarin reduces Reduction of thrombin generation by warfarin reduces 
t MI b 44% i tt MI b 44% i t l i f 10 ACS t i ll i f 10 ACS t i lrecurrent MI by 44% in a metarecurrent MI by 44% in a meta--analysis of 10 ACS trials.analysis of 10 ACS trials.

3157424-10





Antithrombotic TherapyAntithrombotic Therapy
Treatment of ACSTreatment of ACS

•• 19501950 –– VKAVKA
•• 19701970 –– Heparin + VKAHeparin + VKA

19801980 l i ASA H VKAl i ASA H VKA•• 19801980 –– lytic + ASA + Hep + VKAlytic + ASA + Hep + VKA
•• 19901990 –– PTCA + ASA + Hep + VKAPTCA + ASA + Hep + VKA

•• 20002000 St ti + DAPTSt ti + DAPT•• 20002000 –– Stenting + DAPTStenting + DAPT
•• 2005 2005 –– DAPT + VKA DAPT + VKA → Bleeding→ Bleeding

•• 20112011 DAPT + ApixabanDAPT + Apixaban•• 20112011 –– DAPT + ApixabanDAPT + Apixaban
•• APPRAISE Trial APPRAISE Trial –– bleedingbleeding

•• 20122012 DAPTDAPT → Rivaroxaban→ Rivaroxaban•• 20122012 –– DAPT DAPT → Rivaroxaban→ Rivaroxaban

Adapted from BraunwaldAdapted from Braunwald





APPRAISE 2APPRAISE 2

•• Randomized doubleRandomized double--blind placebo controlled trialblind placebo controlled trial
•• Patients with ACS within 7 days who had Patients with ACS within 7 days who had ≥2 ≥2 

additional high risk factors (e.g. age >65, EF <40%)additional high risk factors (e.g. age >65, EF <40%)
•• RandomizationRandomization

•• Apixaban 5 bid or placebo + standard Apixaban 5 bid or placebo + standard 
antiplatelet Rxantiplatelet Rx

•• Primary efficacy outcome:Primary efficacy outcome:y yy y
•• CV death, MI or ischemic strokeCV death, MI or ischemic stroke

•• Primary safety outcome:Primary safety outcome:•• Primary safety outcome:Primary safety outcome:
•• Major bleedingMajor bleeding

Alexander, N Engl J Med, 365:699Alexander, N Engl J Med, 365:699--708, 2011708, 2011



APPRAISE 2APPRAISE 2

•• 7,392 patients enrolled7,392 patients enrolled
•• Stopped prematurelyStopped prematurely
•• Primary efficacy compositePrimary efficacy composite•• Primary efficacy compositePrimary efficacy composite

•• 7.5% Apixaban7.5% Apixaban
•• 7 9% t l7 9% t l•• 7.9% control7.9% control

•• Primary safety endpoint Primary safety endpoint –– major bleedingmajor bleedingy y py y p j gj g
•• 1.3% Apixaban1.3% Apixaban
•• 0.5% control p=0.0010.5% control p=0.0010.5% control    p 0.0010.5% control    p 0.001

Alexander, N Engl J Med, 365:699Alexander, N Engl J Med, 365:699--708, 2011708, 2011



Primary Safety OutcomePrimary Safety Outcome

Alexander, N Engl J Med, 365:699Alexander, N Engl J Med, 365:699--708, 2011708, 2011



ConclusionsConclusionsConclusionsConclusions

The addition of Apixaban, at a dose of The addition of Apixaban, at a dose of 
5 mg twice daily, to antiplatelet therapy 5 mg twice daily, to antiplatelet therapy g y, p pyg y, p py
in highin high--risk patients after an acute risk patients after an acute 
coronary syndrome increased the coronary syndrome increased the 

b f j bl di tb f j bl di tnumber of major bleeding events number of major bleeding events 
without a significant reduction in without a significant reduction in 
recurrent ischemic eventsrecurrent ischemic eventsrecurrent ischemic events.  recurrent ischemic events.  

Alexander, N Engl J Med, 365:699Alexander, N Engl J Med, 365:699--708, 2011708, 2011





ATLAS ACSATLAS ACS--22 –– TIMI 51TIMI 51ATLAS ACSATLAS ACS 2 2 TIMI 51TIMI 51

•• DoubleDouble--blind placebo controlled trialblind placebo controlled trialDoubleDouble--blind placebo controlled trial blind placebo controlled trial 
of 15,526 patients with recent ACS of 15,526 patients with recent ACS 
within 7 days after admissionwithin 7 days after admissionyy

Gibson, N Engl J Med, 366:9Gibson, N Engl J Med, 366:9--19, 201219, 2012



Recent  ACS: STEMI, NSTEMI, UARecent  ACS: STEMI, NSTEMI, UA, ,, ,
No increased bleeding risk, No No increased bleeding risk, No warfarinwarfarin, No ICH, No , No ICH, No 

prior stroke if on ASA + prior stroke if on ASA + ThienopyridineThienopyridine
Stabilized 1Stabilized 1--7 Days Post7 Days Post--Index EventIndex Event

Stratified by Thienopyridine use at MD Discretion
+ ASA 75 to + ASA 75 to 
100 mg/day100 mg/day

RIVAROXABAN
5 0 mg BID

y py 100 mg/day100 mg/day

Placebo RIVAROXABAN
2 5 mg BID 5.0 mg BID

N=5,176
ASA + Thieno, n=4,827

ASA, n=349

N=5,176
ASA + Thieno, n=4,821

ASA, n=355

2.5 mg BID
n=5,174

ASA + Thieno, n=4,825
ASA, n=349

PRIMARY ENDPOINT:PRIMARY ENDPOINT:
EFFICACY: CV Death, MI, Stroke* (Ischemic + Hemg.)EFFICACY: CV Death, MI, Stroke* (Ischemic + Hemg.), , ( g ), , ( g )

SAFETY: TIMI major bleeding not associated with CABGSAFETY: TIMI major bleeding not associated with CABG
Event driven trial of 1,002 events in 15,342 patients**

3157424-20

*  Stroke includes ischemic stroke, hemorrhagic stroke, and uncertain stroke
** 184 subjects were excluded from the efficacy analyses prior to unblinding



ATLAS ACSATLAS ACS--22 –– TIMI 51TIMI 51ATLAS ACSATLAS ACS 2 2 TIMI 51TIMI 51

•• Background therapyBackground therapyBackground therapyBackground therapy
•• Thienopyridine 93%Thienopyridine 93%
•• Mean duration 13 3 monthsMean duration 13 3 months•• Mean duration 13.3 monthsMean duration 13.3 months

•• Discontinuation of drugDiscontinuation of drug
•• Placebo Placebo –– 26.4%26.4%
•• Rivaroxaban Rivaroxaban –– 26.9%, 29.4%26.9%, 29.4%,,

Gibson, N Engl J Med, 366:9Gibson, N Engl J Med, 366:9--19, 201219, 2012



Baseline CharacteristicsBaseline CharacteristicsBaseline CharacteristicsBaseline Characteristics

Rivaroxaban Rivaroxaban
Placebo

Rivaroxaban
2.5 mg BID

Rivaroxaban
5.0 mg BID

Age, mean (SD) 61.5 (± 9.4) 61.8 (± 9.2) 61.9 (± 9.0)Age, mean (SD) 61.5 (± 9.4) 61.8 (± 9.2) 61.9 (± 9.0)

Sex, male n (%) 75.0% 74.9% 74.2%

Prior MI n (%) 27 3% 26 3% 27 1%Prior MI, n (%) 27.3% 26.3% 27.1%

Diabetes, n (%) 31.8% 32.3% 31.8%

STEMI (%) 50 9% 50 3% 49 9%STEMI, n (%) 50.9% 50.3% 49.9%

NSTEMI, n (%) 25.6% 25.5% 25.8%

UA, n (%) 23.6% 24.2% 24.3%

PCI at Index Hosp, n (%) 59.9% 60.2% 60.0%

3157424-22



Primary Efficacy Endpoint*:Primary Efficacy Endpoint*:
2.5 mg PO BID2.5 mg PO BID

All C D thAll C D thC di l D thC di l D thCV D th / MI / St k *CV D th / MI / St k * All Cause DeathAll Cause DeathCardiovascular DeathCardiovascular DeathCV Death / MI / Stroke*CV Death / MI / Stroke*

e 
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mITT10 7%
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4 5%4.1%
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p=0.020
ITT

p=0.007
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p=0.002

ITT
p=0.005

10.7%

9.1%
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2.9%
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2.7%
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2.9%2.7%

RivaroxabanRivaroxaban

0 24

a o aba
2.5 mg BID

0 24
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Rivaroxaban
2.5 mg BID

Rivaroxaban
2.5 mg BID

NNT = 63NNT = 71NNT = 63
12 120 2412 0 240 24

Months Months Months
12 120 2412

** First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC across First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC across thienopyridine use stratathienopyridine use strata
T K lT K l M i ti t HR d 95% fid i t l ti t f C d l t tifi d b thi idiM i ti t HR d 95% fid i t l ti t f C d l t tifi d b thi idi id d ITT hid d ITT h

3157424-23

Two year KaplanTwo year Kaplan--Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT approach; provided per mITT approach; 
Stratified logStratified log--rank prank p--values are provided for both mITT and ITT approaches; NNT=Number needed to treat.values are provided for both mITT and ITT approaches; NNT=Number needed to treat.



Primary Efficacy Endpoint*: 2.5 mg PO BIDPrimary Efficacy Endpoint*: 2.5 mg PO BID

All C D thAll C D thC di l D thC di l D thCV D th / MI / St k *CV D th / MI / St k *

In Patients Treated with ASA + ThienopyridineIn Patients Treated with ASA + Thienopyridine

10 4% Placebo 4 5%

HR 0.64

mITT

HR 0.85

mITT Placebo

HR 0.62

mITT Placebo

All Cause DeathAll Cause DeathCardiovascular DeathCardiovascular DeathCV Death / MI / Stroke*CV Death / MI / Stroke*

ce
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Rivaroxaban
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NNT = 59
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** First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CECFirst occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC
T K lT K l M i ti t HR d 95% fid i t l ti t f C d l t tifi d b thi idiM i ti t HR d 95% fid i t l ti t f C d l t tifi d b thi idi id d ITT hid d ITT h

3157424-24

Two year KaplanTwo year Kaplan--Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT approach; provided per mITT approach; 
Stratified logStratified log--rank prank p--values are provided for both mITT and ITT approaches; NNT=Number needed to treat.values are provided for both mITT and ITT approaches; NNT=Number needed to treat.



TreatmentTreatment--Emergent Fatal Bleeds and ICHEmergent Fatal Bleeds and ICHTreatmentTreatment--Emergent Fatal Bleeds and ICHEmergent Fatal Bleeds and ICH

Placebo

1.0

1.2 2.5 mg Rivaroxaban
5.0 mg Rivaroxaban

P=NS for Riva
vs Placebo

P=0.009 Riva

0.7

0 6

0.8 P=0.044 for
2.5 mg vs 5.0 mg

vs Placebo

0 2 0 2

0.40.4

0 2

0.4

0.6
P=NS for Riva

vs Placebo

0.2 0.2
0.10.1 0.1

0.2

0.0

0.2

** Among patients treated with aspirin + thienopyridine there was an increase in fatal bleeding amongAmong patients treated with aspirin + thienopyridine there was an increase in fatal bleeding among

Fatal ICH Fatal ICH
P = 9 6 15 5 14 18 4 5 8

3157424-25

** Among patients treated with aspirin + thienopyridine, there was an increase in fatal bleeding amongAmong patients treated with aspirin + thienopyridine, there was an increase in fatal bleeding among
patients treated with 5.0 mg of Rivaroxaban (15/5110)  vs 2.5 mg of Rivaroxaban (5/5115)  (p=0.02)patients treated with 5.0 mg of Rivaroxaban (15/5110)  vs 2.5 mg of Rivaroxaban (5/5115)  (p=0.02)



ATLAS ACSATLAS ACS--22 –– TIMI 51TIMI 51ATLAS ACSATLAS ACS 2 2 TIMI 51TIMI 51
RivaroxabanRivaroxaban PlaceboPlacebo PP

Primary efficacyPrimary efficacy
E d i tE d i t 8 98 9 10 710 7 0 0080 008EndpointEndpoint 8.98.9 10.710.7 0.0080.008
2.5 mgm R, bid2.5 mgm R, bid 9.19.1 10.710.7 0.020.02
5 mgm R, bid5 mgm R, bid 8.88.8 10.710.7 0.030.03

MortalityMortality 2.52.5
CVCV 2.72.7 4.14.1 0.0020.002
AllAll 2.92.9 4.54.5 0.0020.002

Gibson, N Engl J Med, 366:9Gibson, N Engl J Med, 366:9--19, 201219, 2012



ATLAS ACSATLAS ACS--22 –– TIMI 51TIMI 51ATLAS ACSATLAS ACS 2 2 TIMI 51TIMI 51

RivaroxabanRivaroxaban PlaceboPlacebo PP

Major bleedingMajor bleedingj gj g
Not from CABGNot from CABG 2.12.1 0.60.6 <0.001<0.001
ICHICH 0 60 6 0 20 2 0 0090 009ICHICH 0.60.6 0.20.2 0.0090.009
FatalFatal 0.30.3 0.20.2 0.660.66

Gibson, N Engl J Med, 366:9Gibson, N Engl J Med, 366:9--19, 201219, 2012



Rates of Ischemic Bleeding EventsRates of Ischemic Bleeding Eventsgg
in Drug Trials for ACSin Drug Trials for ACS

Pras- Clopid- Tica- Clopid- Apix- Pla- Rivaroxban Pla-
TRITON-TIMI 38 PLATO APPRAISE-2*

ATLAS
ACS 2-TIMI 51†

p p p
Event ugrel ogrel grelor ogrel aban cebo (2.5 mg) cebo

Death, MI, 10.7 12.7 10.2 12.3 8.8 8.9 9.1 10.7
or stroke

Death from 2.1 2.4 4.0 5.1 2.8 3.0 2.7 4.1
CV causes

Bleeding

Major TIMI 2.4 1.8 2.8 2.2 1.3 0.5 1.8 0.6
(non-CABG)

Fatal 0.4 0.1 0.3 0.3 0.1 0.0 0.1 0.2

Intracranial 0.3 0.3 0.3 0.2 0.3 0.1 0.4 0.2

*Approximately 81% of pt were Rx with a thienopyridine at time of randomization
†Approximately 93% of pt were Rx with a thienopyridine at time of randomization

3189182-28

pp y p py
Ohman et al: NEJM, 2012



Stent Thrombosis*Stent Thrombosis*Stent ThrombosisStent Thrombosis
ARC Definite, Probable, PossibleARC Definite, Probable, Possible
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(0.51(0.51--0.93)0.93)

1Es
tim

Es
tim

cu
m

ul
at

iv
cu

m
ul

at
iv RivaroxabanRivaroxaban

(both doses)(both doses) mITT P=0.016mITT P=0.016

ITT P=0 008ITT P=0 008

0
0 4 8 12 16 20 24

cc ITT P=0.008ITT P=0.008
ARC Definite/probable:  HR=0.65, mITT P=0.017, ITT P=0.012ARC Definite/probable:  HR=0.65, mITT P=0.017, ITT P=0.012

0 4 8 12 16 20 24

Months after randomizationMonths after randomization

* * End point events are as adjudicated by the CEC across thienopyridine use strata Two year KaplanEnd point events are as adjudicated by the CEC across thienopyridine use strata Two year Kaplan--Meier estimates,Meier estimates,

3157424-29

d po t e e ts a e as adjud cated by t e C C ac oss t e opy d e use st ata o yea ap ad po t e e ts a e as adjud cated by t e C C ac oss t e opy d e use st ata o yea ap a e e est ates,e e est ates,
HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT approach; Stratified log-rank p-values are 
provided for both mITT and ITT approaches; Rivaroxaban=Pooled Rivaroxaban 2.5 mg BID and 5 mg BID.



SummarySummary--EfficacyEfficacySummarySummary--EfficacyEfficacy

•• The primary efficacy endpoint of CV death, MI The primary efficacy endpoint of CV death, MI 
and stroke was reduced when added to standard and stroke was reduced when added to standard 
th f b th Ri b d bi dth f b th Ri b d bi dtherapy for both Rivaroxaban doses combined, therapy for both Rivaroxaban doses combined, 
and for the 2.5 and 5.0 mg BID doses separatelyand for the 2.5 and 5.0 mg BID doses separately

•• CV and all cause death were reduced for bothCV and all cause death were reduced for both•• CV and all cause death were reduced for both CV and all cause death were reduced for both 
Rivaroxaban doses combined, and for the 2.5 Rivaroxaban doses combined, and for the 2.5 
mg BID dose in both mITT and ITT analysesmg BID dose in both mITT and ITT analysesmg BID dose in both mITT and ITT analysesmg BID dose in both mITT and ITT analyses

3157424-30



SummarySummary--Efficacy (cont )Efficacy (cont )SummarySummary--Efficacy (cont.)Efficacy (cont.)

•• When 2.5 mg PO BID of Rivaroxaban was added When 2.5 mg PO BID of Rivaroxaban was added 
to ASA + thienopyridine, cardiovascular death to ASA + thienopyridine, cardiovascular death 

d d b 38% d ll d th b 36%d d b 38% d ll d th b 36%was reduced by 38% and all cause death by 36%was reduced by 38% and all cause death by 36%

•• One death prevented if 56 patients treated for One death prevented if 56 patients treated for p pp p
two years with 2.5 mg BID of Rivaroxabantwo years with 2.5 mg BID of Rivaroxaban

3157424-31



SummarySummary--SafetySafetySummarySummary--SafetySafety

•• There was a dose dependent increase in There was a dose dependent increase in 
bleeding associated with Rivaroxabanbleeding associated with Rivaroxaban
(2 5 ↓ 5 0 )(2 5 ↓ 5 0 )(2.5 mg ↓ 5.0 mg)(2.5 mg ↓ 5.0 mg)

•• Although ICH was increased with Rivaroxaban, Although ICH was increased with Rivaroxaban, 
there was no excess risk of fatal ICH or fatalthere was no excess risk of fatal ICH or fatalthere was no excess risk of fatal ICH or fatal there was no excess risk of fatal ICH or fatal 
bleeding associated with Rivaroxaban compared bleeding associated with Rivaroxaban compared 
to placeboto placeboto placeboto placebo

•• No evidence of drug induced liver injury or No evidence of drug induced liver injury or 
rebound (postrebound (post--treatment) ischemic eventstreatment) ischemic events(p(p ))

3157424-32



BleedingBleeding IschemiaIschemiagg



Neither my friend nor INeither my friend nor INeither my friend nor I Neither my friend nor I 
are perfect;are perfect;

We suit each other We suit each other 
admirablyadmirably

Alexander PopeAlexander Pope





EverolimusEverolimus--Eluting vs Eluting vs 
PaclitaxelPaclitaxel--Eluting StentsEluting Stents

EESEES PESPES
RR (95% CI)

N = 6,789 DES Efficacy – Risk of TLR

SPIRIT II 10/223 7/77

RR (95% CI)

0.49 (0.19, 1.25)0.49 (0.19, 1.25)

SPIRIT IV

SPIRIT III

107/2458

36/669

82/1229

28/333

0.65 (0.49, 0.86)

0.64 (0.40, 1.03)

0.65 (0.49, 0.86)

0.64 (0.40, 1.03)

Overall  (I-squared = 0.0%, p = 0.521)

COMPARE 23/897 53/903

0 59 (0 48 0 73)

0.44 (0.27, 0.71)0.44 (0.27, 0.71)

0.59 (0.48, 0.73)

1.1 .2 .5 1 2 5 10

Favors EESFavors EES Favors PESFavors PES
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Drug-Eluting Stents vs CABG
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M tM t A l i EES PESA l i EES PES
HR=2.3, 95% CI 1.7HR=2.3, 95% CI 1.7--3.13.1HR=0.51, 95% CI 0.39HR=0.51, 95% CI 0.39--0.660.66

MetaMeta--Analysis EES vs PES Analysis EES vs PES SYNTAXSYNTAX

Trials EES PES RR (95% CI)RR (95% CI)

TLR at 1 Year
EES vs CABG?

SPIRIT III

SPIRIT II

22/669

4/223

18/333

5/77

0.61 (0.33, 1.12)

0.28 (0.08, 1.00)

0.61 (0.33, 1.12)

0.28 (0.08, 1.00)

6.96.9

PES

EESEES

Overall  (I-squared = 0.0%, p = 0.491)

COMPARE

SPIRIT IV

15/897

61/2458

40/903

55/1229

0.51 (0.39, 0.66)

0.38 (0.21, 0.68)

0.55 (0.39, 0.79)

0.38 (0.21, 0.68)

0.55 (0.39, 0.79)
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BACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACSBACKGROUND: Thrombin In ACS

ff•• There is excess thrombin generation that persists forThere is excess thrombin generation that persists for
6 months following an index ACS event.6 months following an index ACS event.11

•• Thrombin is the most potent stimulant of plateletThrombin is the most potent stimulant of plateletThrombin is the most potent stimulant of platelet Thrombin is the most potent stimulant of platelet 
aggregation.aggregation.22

•• Reduction of thrombin generation by warfarin reduces Reduction of thrombin generation by warfarin reduces 
t MI b 44% i tt MI b 44% i t l i f 10 ACS t i ll i f 10 ACS t i l 33recurrent MI by 44% in a metarecurrent MI by 44% in a meta--analysis of 10 ACS trials.analysis of 10 ACS trials.33

•• Rivaroxaban is a direct factor Xa inhibitor which blocks Rivaroxaban is a direct factor Xa inhibitor which blocks 
initiation of the final common pathway leading to thrombin initiation of the final common pathway leading to thrombin p y gp y g
generation.generation.

•• Based upon safety and efficacy in Phase II, 5.0 mg bid and Based upon safety and efficacy in Phase II, 5.0 mg bid and 
2 5 mg bid doses of Rivaroxaban were chosen for Phase III2 5 mg bid doses of Rivaroxaban were chosen for Phase III2.5 mg bid doses of Rivaroxaban were chosen for Phase III 2.5 mg bid doses of Rivaroxaban were chosen for Phase III 
evaluation in ATLAS TIMI 51.evaluation in ATLAS TIMI 51.44

3157424-41

1. Merlini PA et al. Circulation. 1994;90:61-68.  2. Coughlin S. Thrombin signaling and protease-activated receptors. Nature 2000;407(6801):258-64.
3. Rothberg MB et al  Ann Intern Med. 2005 Aug 16;143(4):241-50.   4. Lancet. 2009;374(9683):29-38.



Primary Efficacy Endpoint: 5.0 mg BIDPrimary Efficacy Endpoint: 5.0 mg BIDPrimary Efficacy Endpoint:  5.0 mg BIDPrimary Efficacy Endpoint:  5.0 mg BID
CV Death/MI/Stroke* (Ischemic + Hemg)CV Death/MI/Stroke* (Ischemic + Hemg)
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MonthsMonths
Rivaroxaban at 5 mg PO BID was associated with a numerical but not statistically significant reduction in mortality.Rivaroxaban at 5 mg PO BID was associated with a numerical but not statistically significant reduction in mortality.

* Fi t f di l d th MI t k (i h i h h i d t i ) dj di t d b th CEC
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* First occurrence of cardiovascular death, MI, stroke (ischemic, hemorrhagic, and uncertain) as adjudicated by the CEC
Two year Kaplan-Meier estimates, HR and 95% confidence interval estimates from Cox model stratified by thienopyridine use are provided per mITT approach; 
Stratified log-rank p-values are provided for both mITT and  ITT approaches.



ExpertiseExpertiseExpertiseExpertise
•• Myeloid related proteinMyeloid related proteinMyeloid related proteinMyeloid related protein
•• OsteoprotegerinOsteoprotegerin
•• Placental growth factorPlacental growth factor
•• AdiponectinAdiponectinAdiponectinAdiponectin
•• MidMid--region proadrenomedullin                           region proadrenomedullin                           
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Simplified Schematic for the Simplified Schematic for the 
Blood Coagulation CascadeBlood Coagulation Cascade

FXII FXIIa

FXI FXIa Extrinsic
pathway

FIX FVIIFIXa

FVIII FVIIIa

FVIIa

TF

Intrinsic
pathway

pathway

FX FXa

FVa
Unfractionated heparin
(+ antithrombin)
Vitamin K antagonists

FV

FII FIIa

Vitamin K antagonists
Direct factorXa inhibitors
Fondaparinux (+ antithrombin)
LMWHs (+ antithrombin)
Direct thrombin inhibitors

Fibrinogen Fibrin

3189183-45

Perzborn E et al: Nature Reviews 10:63Perzborn E et al: Nature Reviews 10:63--75, 201175, 2011
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C. Michael Gibson, M.S., M.D.,C. Michael Gibson, M.S., M.D.,
J i M M P H M D & E B ld M DJ i M M P H M D & E B ld M DJessica Mega, M.P.H., M.D., &  Eugene Braunwald, M.D.Jessica Mega, M.P.H., M.D., &  Eugene Braunwald, M.D.

on behalf of the ATLAS ACS 2 TIMI 51 Investigatorson behalf of the ATLAS ACS 2 TIMI 51 Investigators

AAntinti--Xa Xa TTherapy to herapy to LLower Cardiovascular Events in Addition to ower Cardiovascular Events in Addition to 
Standard Therapy in Standard Therapy in SSubjects with ubjects with AAcute cute CCoronary oronary SSyndrome yndrome ––

Thrombolysis in Myocardial Infarction 51 Trial (ATLASThrombolysis in Myocardial Infarction 51 Trial (ATLAS ACS 2 TIMIACS 2 TIMIThrombolysis in Myocardial Infarction 51 Trial (ATLASThrombolysis in Myocardial Infarction 51 Trial (ATLAS--ACS 2 TIMI ACS 2 TIMI 
51):  A Randomized, Double51):  A Randomized, Double--Blind, Placebo Controlled Study to Blind, Placebo Controlled Study to 

Evaluate the Efficacy and Safety of Rivaroxaban in Subjects with Evaluate the Efficacy and Safety of Rivaroxaban in Subjects with 
Acute Coronary Syndrome Acute Coronary Syndrome 

Funded by a Research Grant from Johnson and Johnson and Bayer to Brigham & Women’s Funded by a Research Grant from Johnson and Johnson and Bayer to Brigham & Women’s 

3157424-47

Hospital.  Dr. Gibson has received honoraria & consulting fees from J&J and Bayer.Hospital.  Dr. Gibson has received honoraria & consulting fees from J&J and Bayer.



Trial OrganizationTrial OrganizationTrial OrganizationTrial Organization
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DAPT DurationDAPT DurationDAPT DurationDAPT Duration
Review of CompletedReview of Completed
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Trial EnrollmentTrial Enrollment
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•• There is broad variation in There is broad variation in 
practice regarding actual practice regarding actual 
duration of therapy withinduration of therapy withinduration of therapy withinduration of therapy within
the U.S., and worldwidethe U.S., and worldwide

•• Until recently, all data regarding Until recently, all data regarding 
duration of therapy wereduration of therapy wereduration of therapy were duration of therapy were 
observational, not randomizedobservational, not randomized

3157427-54



Randomized Antiplatelet Rx Duration TrialsRandomized Antiplatelet Rx Duration Trialspp
Inclusion 
group, N

DAPT 
duration DES Type 1º Endpoint 2º Endpointg p, yp p p

REAL+
ZESTLATE

2701                
12-month 
event free

~12 vs 24 All DES 2-year cardiac 
death/MI ARC ST, bleeding

/ /C /

Presented 
ACC 2010
Presented

EXCELLENT 1443
Non-STEMI 6 vs 12 SES or EES 1-year cardiac 

death/MI/TVR
Death/MI/CVA/ 

ST/major bleeding

PRODIGY
1357                 

12-month 6 vs 24 DES and 
BMS 2-year death/MI ARC ST, bleeding

Presented 
ACC 2011
Presented 
ESC 2011event free BMS

ITALIC 3200 6 vs 12 EES 1-year death/MI/repeat urgent 
revasc/stroke/majorbleeding

S S 6000 Death/MI/stroke/ Individual

ESC 2011

Enrolling

ISAR-SAFE 6000                    
6-month 

event free
6 vs 12 All DES

Death/MI/stroke/
TIMI major bleed

at 15 months

Individual 
component 
endpoints

OPTIMIZE 3120                
non-STEMI 3 vs 12 ZES 1-year death/MI/ 

stroke/bleed ARC STEnrolling

Enrolling

DAPT 20,645                  
12-month 
event free

12 vs 30 1.  DES
2.  BMS

1. Death/MI/stroke
at 33 months

2. Def/prob ST
at 33 months

Major bleeding
Enrollment
complete

3157427-55

PES=paclitaxelPES=paclitaxel--eluting stent; ZES=zotarolimuseluting stent; ZES=zotarolimus--eluting stent; SES=siroliumuseluting stent; SES=siroliumus--eluting stent; EES=everolimuseluting stent; EES=everolimus--eluting stenteluting stent



REALREAL--Late/ZESTLate/ZEST--LateLate
22--Year EndpointsYear Endpoints

3 2 701 patients with DES from two trials2 701 patients with DES from two trials
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DAPT ASA
Primary EndpointPrimary Endpoint
No. at riskNo. at risk BaselineBaseline 1 year1 year 2 year2 year
DAPTDAPT 1,3571,357 1,1221,122 299299

Lack of difference not interpretable because of insufficientLack of difference not interpretable because of insufficient
power and followpower and follow up: <1/4 reached 2up: <1/4 reached 2 year followyear follow upup

,, ,,
ASAASA 1,3441,344 1,1001,100 301301
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Park SJ et al: NEJM 362:1374Park SJ et al: NEJM 362:1374--1382, 20101382, 2010

power and followpower and follow--up: <1/4 reached 2up: <1/4 reached 2--year followyear follow--upup



REALREAL--Late/ZESTLate/ZEST--LateLateREALREAL Late/ZESTLate/ZEST LateLate
Timing of RandomizationTiming of Randomization

Cl id l A i i

Characteristic

Clopidogrel +
Aspirin

(n=1,357)

Aspirin 
Alone

(n=1,344) P

Time to randomization 0.86

12 mo-18 mo 87 6 88 3after procedure 87.6 88.3

18 mo 24 mo
after procedure 12.3 11.6after procedure
>24 months
after procedure 0.1 0.1

M di 12 8 12 8Median 
(interquartile range)

12.8
(12.2–14.6)

12.8
(12.2–14.8)

Time of randomization varied from 12Time of randomization varied from 12--24 months post PCI24 months post PCI

3157427-57

Park SJ et al: NEJM 362:1374Park SJ et al: NEJM 362:1374--1382, 20101382, 2010

Time of randomization varied from 12Time of randomization varied from 12 24 months post PCI24 months post PCI



Prodigy Study: 6 vs 24 monthsProdigy Study: 6 vs 24 months
DAPT after DES or MBSDAPT after DES or MBS

Randomized at 30 DaysRandomized at 30 Days

2,013 randomly allocated to receive 1 of the 4 study stent types2,013 randomly allocated to receive 1 of the 4 study stent types

499 randomized to499 randomized to
& received EES& received EES

498 randomized to498 randomized to
& received PES& received PES

500 randomized to500 randomized to
& received ZES& received ZES

502 randomized to502 randomized to
& received BMS& received BMS

1,497 DES1,497 DES

1,970 DES & BMS randomized at 30 days1,970 DES & BMS randomized at 30 days

987983 987
24 months DAPT6 months DAPT

984 979

3157427-58

98
2-year FU

979
2-year FU



Primary EndpointPrimary EndpointPrimary EndpointPrimary Endpoint
Overall Death, MI or CVAOverall Death, MI or CVA

CEC Adj di t dCEC Adj di t d
12

HR 0.98 (95% CI 0.74HR 0.98 (95% CI 0.74--1.29)1.29)
P=0 91P=0 91

10.1%10.1%
10 0%10 0%

CEC AdjudicatedCEC Adjudicated

8

%%

2424--mo DAPTmo DAPT
P=0.91P=0.91 10.0%10.0%

4

%%
66--mo DAPTmo DAPT

0
0 180 360 540 7200 80 360 5 0 0

DaysDays
No. at riskNo. at risk
2424--mo clopidogrelmo clopidogrel 987987 925925 884884
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66--mo clopidogrelmo clopidogrel 983983 919919 881881

Valgimigli: ESC, 2011Valgimigli: ESC, 2011



Type II III or V BARC BleedingType II III or V BARC BleedingType II, III or V BARC BleedingType II, III or V BARC Bleeding

CEC AdjudicatedCEC Adjudicated
12

HR 0.46 (95% CI 0.1HR 0.46 (95% CI 0.1--0.69)0.69)
P=0.00018P=0.00018

CEC AdjudicatedCEC Adjudicated

8

%%
2424--mo DAPTmo DAPT 7.47.4

4

%%

3.53.5
66--mo DAPTmo DAPT

0
0 180 360 540 720

66 mo DAPTmo DAPT

0 80 360 5 0 0
DaysDays

No. at riskNo. at risk
2424--mo clopidogrelmo clopidogrel 987987 925925 884884

3157427-60

66--mo clopidogrelmo clopidogrel 983983 919919 881881

Valgimigli: ESC, 2011Valgimigli: ESC, 2011



EXCELLENT Trial  EXCELLENT Trial  –– Stent ThrombosisStent Thrombosis
Definite or Probable Stent Thrombosis by ARC DefinitionDefinite or Probable Stent Thrombosis by ARC Definition
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1212--mo DATmo DAT0.0

0 90 180 270 360
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12 mo12 mo 721721 716716 712712 710710 705705

Gwon HC: ACC, 2011Gwon HC: ACC, 2011



EXCELLENT Trial  EXCELLENT Trial  –– TIMI Major BleedingTIMI Major Bleedingj gj g
Overt Clinical Bleeding with Drop of Hb >5 g/dL or HCT >15%Overt Clinical Bleeding with Drop of Hb >5 g/dL or HCT >15%
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12 mo12 mo 721721 716716 712712 711711 703703

Gwon HC: ACC, 2011Gwon HC: ACC, 2011



Recent Studies in ContextRecent Studies in ContextRecent Studies in ContextRecent Studies in Context

•• Recent studies show that questions continueRecent studies show that questions continueRecent studies show that questions continue Recent studies show that questions continue 
regarding benefit vs risk of longer thienopyridine regarding benefit vs risk of longer thienopyridine 
therapy on MACCEtherapy on MACCE

•• Recent study results have not been definitiveRecent study results have not been definitive
Not powered to determine differences in stentNot powered to determine differences in stentNot powered to determine differences in stent Not powered to determine differences in stent 
thrombosisthrombosis
Variable treatment durationsVariable treatment durationsVariable treatment durationsVariable treatment durations
Not blindedNot blinded

•• Yet each of these studies highlights the remaining Yet each of these studies highlights the remaining 
clinical question regarding DAPT:  Is there a benefit clinical question regarding DAPT:  Is there a benefit 
(stent thrombosis or MACCE prevention) that(stent thrombosis or MACCE prevention) that

3157427-63

(stent thrombosis or MACCE prevention) that (stent thrombosis or MACCE prevention) that 
outweighs the risk (bleeding) or costoutweighs the risk (bleeding) or cost



Study DesignStudy Designy gy g
Eligible for enrollment after PCIEligible for enrollment after PCI

•• Any PCI with DES or BMSAny PCI with DES or BMS

Eligible for enrollment after PCIEligible for enrollment after PCI
•• Any PCI with DES or BMSAny PCI with DES or BMSyy
•• 18 years of age18 years of age
•• No contraindications to dual antiplatelet therapyNo contraindications to dual antiplatelet therapy
•• Able and willing to provide written informed consentAble and willing to provide written informed consent •• DeathDeath

Not Eligible forNot Eligible for
randomization at 12 monthsrandomization at 12 months

yy
•• 18 years of age18 years of age
•• No contraindications to dual antiplatelet therapyNo contraindications to dual antiplatelet therapy
•• Able and willing to provide written informed consentAble and willing to provide written informed consent

•• MI or repeat PCI at >6 weeksMI or repeat PCI at >6 weeks
•• CABGCABG
•• StrokeStroke
•• Major bleedMajor bleedEligible for randomization at 12 monthsEligible for randomization at 12 months

t tifi d b DES BMS dt tifi d b DES BMS d t dt d

Total 33 month followTotal 33 month follow--upup
stratified by DES vs BMS, drugstratified by DES vs BMS, drug--type and type and 

complexity (ACS or lesion based)                          complexity (ACS or lesion based)                          

12 mo DAPT Arm12 mo DAPT Arm
Aspirin +Aspirin +

blinded placeboblinded placebo

•• Primary analysis of DES treated subjects, Primary analysis of DES treated subjects, 
1212--33 mo33 mo

•• Secondary analysis of propensity matched Secondary analysis of propensity matched 
BMS to DES subjects 0BMS to DES subjects 0 33 mo33 mo

30 mo DAPT Arm30 mo DAPT Arm
Aspirin + blindedAspirin + blinded

thienopyridinethienopyridine

Study treatment period 12Study treatment period 12--30 mo30 mo

Study observational period 30Study observational period 30--33 mo33 mo

BMS to DES subjects 0BMS to DES subjects 0--33 mo33 mo
•• 2 co2 co--primary endpoints: stent thrombosis primary endpoints: stent thrombosis 

and MACCE (death, MI, or stroke)and MACCE (death, MI, or stroke)
•• Powered safety endpoint major bleeding Powered safety endpoint major bleeding 

(GUSTO)(GUSTO)

Mauri, Kereiakes et al: AHJ 160(6):1038Mauri, Kereiakes et al: AHJ 160(6):1038--1041, 20101041, 2010

(GUS O)(GUS O)

Total 33 month followTotal 33 month follow--upup

3157427-64



Principal Investigators
PI:  Laura Mauri, MD, MSc, Brigham and Women’s Hospital, Boston, MA, USA, , , g p , , ,
Co-PI:  Dean Kereiakes, MD, Christ Hospital, Cincinnati, OH, USA
National Coordinating Investigators
P.Gabriel Steg, MD, Hospital Bichat, France
Anthony Gershlick MD University Hospitals of Leicester United KingdomAnthony Gershlick, MD, University Hospitals of Leicester, United Kingdom
Wolfgang Rutsch, MD, Charite Univeitaetsmedizin Berlin, Germany
Andrzej Hoffman, MD, Wielospecj Szpital Miedjski im.dr. E Warminsigo –SPZOZ, Poland
Ian Meredith, MD, Monash Cardiovascular Research Centre, Australia
J h O i t MD M A i h N Z l d

3157427-65

John Ormiston, MD, Mercy Angiography, New Zealand

www.daptstudy.orgwww.daptstudy.org; ; www.clinicaltrials.govwww.clinicaltrials.gov –– NCT00977938   NCT00977938   



DAPT Top EnrollersDAPT Top EnrollersDAPT Top EnrollersDAPT Top Enrollers

SubjectsSite Name Investigator Subjects
Enrolled

United States
W hi t H it l C t Lo ell Satler 340Washington Hospital Center Lowell Satler 340

Providence St. Vincent Medical Center Todd Caulfield 242

Conemaugh Valley Memorial Hospital Samir Hadeed 230

Europe
NZOZ Centr. Med. Beluga-Med (PL) Jaroslaw Trebacz 205

Instit. Inimii Niculae Stancioiu Cluj-Napoca (RO) Adrian Corneliu Iancu 160st t cu ae Sta c o u C uj apoca ( O) d a Co e u a cu 60

InstytutKardiologiiKardynalaWyszynskiego (PL) Cezary Sosnowski 129

Australia/New Zealand
W lli t H it l (NZ) S tt H di 57Wellington Hospital (NZ) Scott Harding 57

Sir Charles Gairdner Hospital (AU) Peter Thompson 55

Ascot Integrated Hospital (NZ) Warwick Jaffe 54
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Study LeadershipStudy Leadershipy py p

Principal investigatorsPrincipal investigators
PIPI: Laura Mauri MD MSc Brigham & Women’s Hospital Boston MA USA: Laura Mauri MD MSc Brigham & Women’s Hospital Boston MA USAPIPI: Laura Mauri, MD, MSc, Brigham & Women’s Hospital, Boston, MA, USA: Laura Mauri, MD, MSc, Brigham & Women’s Hospital, Boston, MA, USA
CoCo--PIPI: Dean Kereiakes, MD, Christ Hospital, Cincinnati, OH, USA: Dean Kereiakes, MD, Christ Hospital, Cincinnati, OH, USA

Data Coordinating CenterData Coordinating Center
H d Cli i l R h I tit t B t MA USAH d Cli i l R h I tit t B t MA USAHarvard Clinical Research Institute, Boston, MA, USAHarvard Clinical Research Institute, Boston, MA, USA

Executive CommitteeExecutive Committee
Donald Cutlip, MD, Beth Israel Deaconess Medical Center, Boston, MA, USADonald Cutlip, MD, Beth Israel Deaconess Medical Center, Boston, MA, USA
Sharon Lise Normand, PhD, Dept of  Health Care Policy, Harvard Medical School, Sharon Lise Normand, PhD, Dept of  Health Care Policy, Harvard Medical School, 

Boston, MA, USABoston, MA, USA
P. Gabriel Steg, MD, UniversitP. Gabriel Steg, MD, Universitéé ParisParis--VII, FranceVII, France

Advisory CommitteeAdvisory Committee
ChairmanChairman: Eugene Braunwald, MD Brigham & Women’s Hospital,: Eugene Braunwald, MD Brigham & Women’s Hospital,

Boston, MA, USABoston, MA, USA
M bM b St Wi i tt D id H l D id C h Mik Li k ff R l hSt Wi i tt D id H l D id C h Mik Li k ff R l hMembersMembers: Steven Wiviott, David Holmes, David Cohen, Mike Linkoff, Ralph : Steven Wiviott, David Holmes, David Cohen, Mike Linkoff, Ralph 

Brindis, Alice Jacobs, Doug Weaver, Dan Simon, JeanBrindis, Alice Jacobs, Doug Weaver, Dan Simon, Jean--Francois Tanguay, Francois Tanguay, 
Stephan Windecker, Anthony Gershlick, Paul GurbelStephan Windecker, Anthony Gershlick, Paul Gurbel

Data Safety Monitoring BoardData Safety Monitoring Board

3157427-67

Data Safety Monitoring BoardData Safety Monitoring Board
ChairmanChairman: Robert Bonow, MD: Robert Bonow, MD
MembersMembers: Charles Davidson, William Wijns, Eric Bates, Jim Neaton: Charles Davidson, William Wijns, Eric Bates, Jim Neaton



Total EnrollmentTotal Enrollment
August 2009August 2009--July 1, 2011July 1, 2011

30 000

25,000

30,000

ActualActual
P j t dP j t d

20,000

ProjectedProjected 26,198

15,000 20,645

5,000

10,000

0
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Total Subject EnrollmentTotal Subject EnrollmentTotal Subject EnrollmentTotal Subject Enrollment

Medtronic EDUCATEMedtronic EDUCATE 2 274

Cordis CYPRESSCordis CYPRESS
Daniel Simon, David KandzariDaniel Simon, David Kandzari

Medtronic EDUCATEMedtronic EDUCATE
Don Cutlip, Harold DauermanDon Cutlip, Harold Dauerman

2,040

2,274

DESDES

Boston Scientific Liberte PASBoston Scientific Liberte PAS
David Lee, Kirk GarrattDavid Lee, Kirk Garratt

Daniel Simon, David KandzariDaniel Simon, David Kandzari

3,905

(n=23,212)(n=23,212)

Abbott Xience V USAAbbott Xience V USA
James Hermiller, Mitch KrucoffJames Hermiller, Mitch Krucoff 2,998

HCRI DAPTHCRI DAPT--BMSBMS

HCRI DAPTHCRI DAPT--DESDES
Laura Mauri, Dean KereiakesLaura Mauri, Dean Kereiakes

2 986

11,995

BMS (n=2 986)BMS (n=2 986)

0 3,000 6,000 9,000 12,000 15,000

HCRI DAPTHCRI DAPT BMSBMS
Laura Mauri, Dean KereiakesLaura Mauri, Dean Kereiakes 2,986 BMS (n=2,986)BMS (n=2,986)

3157427-69

Patient enrollment (no.)Patient enrollment (no.)



Stent TypeStent TypeStent TypeStent Type

All subjectsAll subjects
n=26,198n=26,198

DESDES
type (%)*type (%)*

11%
BMS

CYPHERCYPHER
(n=3,056)(n=3,056) 13.213.2

DES

ENDEAVORENDEAVOR
(n=3,458)(n=3,458) 14.914.9

89%
DES

TAXUSTAXUS
(n=5,216)(n=5,216) 22.522.5

Xience/PROMUSXience/PROMUS
(n=11,752)(n=11,752) 50.650.6

3157427-70

*Some pt have received *Some pt have received 1 DES type1 DES type



ThienopyridineThienopyridineThienopyridineThienopyridine
All subjectsAll subjects

n=26,198n=26,198

Clopidogrel

Prasugrel

Clopidogrel
29%

71%

3157427-71



Patient CharacteristicsPatient CharacteristicsPatient CharacteristicsPatient Characteristics

DES
N=23,212

BMS
N=2,986

All Patients
N=26,198

Age

Mean ± SD 62.1 ± 10.6 59.1 ± 11.3 61.7 ± 10.7

S (F l ) (%)Sex (Female) (%) 28.2 25.9 27.9

Race

Bl k Af i A i (%) 6 6 6 4 6 6Black or African American (%) 6.6 6.4 6.6

White (%) 88.6 90.9 88.8

Other (%) 3 8 2 8 3 7Other (%) 3.8 2.8 3.7

Hispanic or Latino (%) 4.2 5.4 4.3
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Patient CharacteristicsPatient CharacteristicsPatient CharacteristicsPatient Characteristics

DES BMS All PatientsDES
N=23,212

BMS
N=2,986

All Patients
N=26,198

Diabetes Mellitus (%) 33.0 24.0 32.0

Insulin (%) 10.0 6.4 9.6

Oral Medication (%) 18.3 13.8 17.8 

Diet or No Treatment (%) 4.7 3.7 4.6 

Hypertension (%) 77.8 66.6 76.6

Current Smoker or within 1 yr (%) 25.3 41.9 27.2

CHF (%) 6.3 5.0 6.2

Previous PCI (%) 34.9 20.4 33.3

Previous CABG 13.9 7.6 13.2

3157427-73



Patient CharacteristicsPatient CharacteristicsPatient CharacteristicsPatient Characteristics

DES
N=23,212

BMS
N=2,986

All Patients
N=26,198

Any Clinical Complexity Factors 35.2% 66.6% 38.7%

Any Anatomic Complexity Factors 32.3% 38.5% 33.0%

Complexity (any clinical or anatomic) 53 6% 73 2% 55 8%Complexity (any clinical or anatomic) 53.6% 73.2% 55.8%

Clinical Complexity = ACS, renal insufficiency, or EF<30%Clinical Complexity = ACS, renal insufficiency, or EF<30%p y , y,p y , y,
Anatomic Complexity = Anatomic Complexity = 3 vessels stented, in3 vessels stented, in--stent restenosis stent restenosis 
of DES, prior brachytherapy, unprotected left main, >2 lesions of DES, prior brachytherapy, unprotected left main, >2 lesions 
stented per vessel, lesion lengthstented per vessel, lesion length 30 m, bifurcation lesion with30 m, bifurcation lesion withstented per vessel, lesion length stented per vessel, lesion length 30 m, bifurcation lesion with 30 m, bifurcation lesion with 
sidebranch >2.5mm, vein bypass graft, or thrombussidebranch >2.5mm, vein bypass graft, or thrombus--containing containing 
lesionslesions

3157427-74



ConclusionsConclusionsConclusionsConclusions

•• Balance of risk and benefit of varying durationsBalance of risk and benefit of varying durationsBalance of risk and benefit of varying durations Balance of risk and benefit of varying durations 
remains unknownremains unknown

•• DAPT Study is well along its way to answer thisDAPT Study is well along its way to answer this•• DAPT Study is well along its way to answer this DAPT Study is well along its way to answer this 
questionquestion

•• S ffi i t l i h b ll d tS ffi i t l i h b ll d t•• Sufficient sample size has been enrolled toSufficient sample size has been enrolled to
detect meaningful differences in stent thrombosis, detect meaningful differences in stent thrombosis, 
MACCE and bleeding in patients who tolerateMACCE and bleeding in patients who tolerateMACCE and bleeding, in patients who tolerateMACCE and bleeding, in patients who tolerate
1 year of DAPT1 year of DAPT

•• Randomization phase with over 6 000 randomizedRandomization phase with over 6 000 randomized•• Randomization phase with over 6,000 randomized Randomization phase with over 6,000 randomized 
subjects in followsubjects in follow--upup

S d k hi fi l d lS d k hi fi l d l

3157427-75

•• Study on track to achieve final study resultsStudy on track to achieve final study results
in 2014in 2014



Thank You to all Study Investigators and PatientsThank You to all Study Investigators and Patientsy gy g

AustraliaAustralia: David Muller, Ian Meredith, Jamie Rankin, Matthew Worthley, Nigel Jepson, Peter Thompson, Randall Hendriks, Robert : David Muller, Ian Meredith, Jamie Rankin, Matthew Worthley, Nigel Jepson, Peter Thompson, Randall Hendriks, Robert 
Whitbourn, Steven Duffy Whitbourn, Steven Duffy Czech RepublicCzech Republic: Josef Stasek, Kamil Novobilsky, Marcela Skvarilova, Robert Naplava, Zdenek Coufal : Josef Stasek, Kamil Novobilsky, Marcela Skvarilova, Robert Naplava, Zdenek Coufal 
FranceFrance: Pierre Coste, Bressollette Erwan, Riadh Rihani, Gabriel Steg, Emmanuel Teiger, Bruno Vaquette : Pierre Coste, Bressollette Erwan, Riadh Rihani, Gabriel Steg, Emmanuel Teiger, Bruno Vaquette GermanyGermany: Darius : Darius 
Harald Sekretariat, Martin W. Bergmann, Peter Radke, Ruth Strasser, Sebastian Philipp, Stefan Hoffmann, Steffen Behrens, SvenHarald Sekretariat, Martin W. Bergmann, Peter Radke, Ruth Strasser, Sebastian Philipp, Stefan Hoffmann, Steffen Behrens, Sven
MoebiusMoebius--Winkler, Wolfgang Rutsch Winkler, Wolfgang Rutsch HungaryHungary: Geza Lupkovics, Ivan Horvath, Sandor Kancz,  Tamas Forster,  Zsolt Koszegi: Geza Lupkovics, Ivan Horvath, Sandor Kancz,  Tamas Forster,  Zsolt Koszegi
New ZealandNew Zealand: Gerry Devlin, Hamish Hart, John Elliott, John Ormiston, Malcolm Abernathy, Nick Fisher, Patrick Kay, Scott : Gerry Devlin, Hamish Hart, John Elliott, John Ormiston, Malcolm Abernathy, Nick Fisher, Patrick Kay, Scott 
Harding, Warwick Jaffe Harding, Warwick Jaffe PolandPoland: Andrzej Hoffmann, Cezary Sosnowski, Jaroslaw Trebacz, Pawel Buszman, Slawomir Dobrzycki, : Andrzej Hoffmann, Cezary Sosnowski, Jaroslaw Trebacz, Pawel Buszman, Slawomir Dobrzycki, 
Zd i l K iZd i l K i J hJ h RomaniaRomania Ad i C li I C D i Gi hi C t l M t i D D b Fili R iAd i C li I C D i Gi hi C t l M t i D D b Fili R iZdzislawa KornacewiczZdzislawa Kornacewicz--Jach Jach RomaniaRomania: Adrian Corneliu Iancu, Carmen Doina Ginghina, Costel Matei, Dan Dobreanu, Filip Romi : Adrian Corneliu Iancu, Carmen Doina Ginghina, Costel Matei, Dan Dobreanu, Filip Romi 
Bolohan, Maria Dorobantu Bolohan, Maria Dorobantu United KingdomUnited Kingdom: Adam Jacques, Ajay Jain, Anthony Gershlick, Bakhai Ameet, David Newby, Dawn : Adam Jacques, Ajay Jain, Anthony Gershlick, Bakhai Ameet, David Newby, Dawn 
Adamson, Mark de Belder, Dirk Felmeden, Ian Purcell John Irving, John Edmond, Paul Kelly, Peter O’Kane, Piers Clifford, MichaAdamson, Mark de Belder, Dirk Felmeden, Ian Purcell John Irving, John Edmond, Paul Kelly, Peter O’Kane, Piers Clifford, Michael el 
Pitt, Suresh Venkatesan Pitt, Suresh Venkatesan United StatesUnited States: Jan Pattanayak, Abdel Ahmed, Abdulhay Albirini, Abel Moreyra, Abram Rabinowitz, : Jan Pattanayak, Abdel Ahmed, Abdulhay Albirini, Abel Moreyra, Abram Rabinowitz, 
Adhir Shroff, Alice Jacobs, Andrew Taussig, Anthony White, Arif Shakir, Arnold Ghitis, Arvind Agarwal, Ash Jain, Atul Chawla,Adhir Shroff, Alice Jacobs, Andrew Taussig, Anthony White, Arif Shakir, Arnold Ghitis, Arvind Agarwal, Ash Jain, Atul Chawla,
Aylmer Tang, Barry Bertolet, Barry Uretsky, Barry H. Cheek, Bernard Erickson, Bhola Rama, Brent McLaurin, Brian Dearing, BriaAylmer Tang, Barry Bertolet, Barry Uretsky, Barry H. Cheek, Bernard Erickson, Bhola Rama, Brent McLaurin, Brian Dearing, BriannAylmer Tang, Barry Bertolet, Barry Uretsky, Barry H. Cheek, Bernard Erickson, Bhola Rama, Brent McLaurin, Brian Dearing, BriaAylmer Tang, Barry Bertolet, Barry Uretsky, Barry H. Cheek, Bernard Erickson, Bhola Rama, Brent McLaurin, Brian Dearing, Brian n 
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NCDR Action RegistryNCDR Action Registry
Anticoagulants and BleedingAnticoagulants and Bleeding

•• Analysis of Analysis of 
•• 72,699 patients with NSTEMI72,699 patients with NSTEMI72,699 patients with NSTEMI72,699 patients with NSTEMI
•• 48,943 patients with STEMI48,943 patients with STEMI

•• Patients categorized in anticoagulant strategyPatients categorized in anticoagulant strategy•• Patients categorized in anticoagulant strategy Patients categorized in anticoagulant strategy 
selected and CRUSADE bleeding risk categoryselected and CRUSADE bleeding risk category
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Conclusions: There is a wide variability in the use of 
anticoagulant regimens with significant differencesanticoagulant regimens with significant differences 
according to baseline characteristics and concomitant 
therapies.  Major bleeding is common, though a great 
degree of the variability in the rate of bleeding is largely 
based on differences in baseline characteristics, 
comorbidities, and invasive treatment strategies, rathercomorbidities, and invasive treatment strategies, rather 
than specific anticoagulant regimens.  



VARC BleedingVARC Bleeding
Type 0Type 0
No bleedingNo bleeding

Type 1Type 1
Bleeding that is not actionable and does not cause the patient to seekBleeding that is not actionable and does not cause the patient to seekBleeding that is not actionable and does not cause the patient to seek Bleeding that is not actionable and does not cause the patient to seek 
unscheduled performance of studies, hospitalization, or treatment by a unscheduled performance of studies, hospitalization, or treatment by a 
healthcare professional; may include episodes leading to selfhealthcare professional; may include episodes leading to self--
discontinuation of medical therapy by the patient without consulting a discontinuation of medical therapy by the patient without consulting a py y p gpy y p g
healthcare professionalhealthcare professional

Type 2Type 2
Any overt, actionable sign of hemorrhage (e.g. more bleeding than would be Any overt, actionable sign of hemorrhage (e.g. more bleeding than would be 
expected for a clinical circumstance, including bleeding found by imaging expected for a clinical circumstance, including bleeding found by imaging 
alone) that does not fit the criteria for type 3, 4 or 5 but does meet at leastalone) that does not fit the criteria for type 3, 4 or 5 but does meet at leastalone) that does not fit the criteria for type 3, 4 or 5 but does meet at least alone) that does not fit the criteria for type 3, 4 or 5 but does meet at least 
one of the following criteria: (1) requiring nonsurgical, medical intervention one of the following criteria: (1) requiring nonsurgical, medical intervention 
by a healthcare professional, (2) leading to hospitalization or increased level by a healthcare professional, (2) leading to hospitalization or increased level 
of care, or (3) prompting evaluationof care, or (3) prompting evaluation



VARC BleedingVARC Bleeding
Type 3Type 3Type 3Type 3
Type 3aType 3a
Overt bleeding plus hemoglobin drop of 3 to <5g/dL (provided hemoglobin drop is Overt bleeding plus hemoglobin drop of 3 to <5g/dL (provided hemoglobin drop is 
related to bleed)related to bleed)))

Any transfusion with overt bleedingAny transfusion with overt bleeding

Type 3bType 3byy

Overt bleeding plus hemoglobin drop of Overt bleeding plus hemoglobin drop of ≥≥5g/dL (provided hemoglobin drop is related to 5g/dL (provided hemoglobin drop is related to 
bleed)bleed)
Cardiac tamponadeCardiac tamponadeCardiac tamponadeCardiac tamponade

Bleeding requiring surgical intervention for control (excluding dental/nasal/skin/ Bleeding requiring surgical intervention for control (excluding dental/nasal/skin/ 
hemorrhoid)hemorrhoid)
Bl di i i i t ti tBl di i i i t ti tBleeding requiring intravenous vasoactive agentsBleeding requiring intravenous vasoactive agents

Type 3cType 3c
Intracranial hemorrhage (does not include microbleeds or hemorrhagic transformationIntracranial hemorrhage (does not include microbleeds or hemorrhagic transformationIntracranial hemorrhage (does not include microbleeds or hemorrhagic transformation, Intracranial hemorrhage (does not include microbleeds or hemorrhagic transformation, 
does include intraspinal)does include intraspinal)

Subcategories confirmed by autopsy or imaging or lumbar punctureSubcategories confirmed by autopsy or imaging or lumbar puncture

Intraocular bleed compromising visionIntraocular bleed compromising vision



VARC BleedingVARC Bleeding

Type 4: CABGType 4: CABG--related bleedingrelated bleeding

Perioperative intracranial bleeding within 48 hoursPerioperative intracranial bleeding within 48 hours

Reoperation after closure of sternotomy for the purpose of controlling bleedingReoperation after closure of sternotomy for the purpose of controlling bleeding

Transfusion ofTransfusion of ≥≥5 U whole blood or packed red blood cells within a 485 U whole blood or packed red blood cells within a 48--hour periodhour period

Chest tube output Chest tube output ≥≥2 L within a 242 L within a 24--hour periodhour period

Type 5: Fatal bleedingType 5: Fatal bleeding
Type 5aType 5aypyp
Probable fatal bleeding; no autopsy or imaging confirmation but clinically suspiciousProbable fatal bleeding; no autopsy or imaging confirmation but clinically suspicious

Type 5bType 5b
Definite fatal bleeding; overt bleeding or autopsy or imaging confirmationDefinite fatal bleeding; overt bleeding or autopsy or imaging confirmation



CRUSADE Bleeding ScoreCRUSADE Bleeding Score

•• Baseline HCTBaseline HCT
•• CR clearanceCR clearance
•• H t tH t t•• Heart rateHeart rate
•• SexSex
•• CHFCHF
•• Systemic BPSystemic BP
•• Prior vascular diseasePrior vascular diseasePrior vascular diseasePrior vascular disease
•• DiabetesDiabetes



NCDR BleedingNCDR Bleeding
NSTEMI and STEMINSTEMI and STEMINSTEMI and STEMINSTEMI and STEMI

Jan. 2007 Jan. 2007 –– June 2009June 2009
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Usage of Anticoagulant RegimensUsage of Anticoagulant RegimensUsage of Anticoagulant RegimensUsage of Anticoagulant Regimens
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Anticoagulant Use According to Anticoagulant Use According to 
Th i STh i STherapeutic StrategyTherapeutic Strategy

STEMISTEMI Fib i l i lFib i l i lSTEMISTEMI PCIPCI STEMI STEMI –– Fibrinolytics onlyFibrinolytics only
N=5,123N=5,123

STEMI STEMI -- PCIPCI
N=32,455N=32,455

None
5%

Bivalirudin
12%

None
3%

UFH

Bivalirudin
17%

UFH + UFH + 
LMWHLMWH

5%5%
UFH
62%
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UFH + LMWH
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68%LMWH

5%
LMWH

14%
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Anticoagulant Use According to Anticoagulant Use According to 
Th i STh i STherapeutic StrategyTherapeutic Strategy

NSTEMINSTEMINSTEMINSTEMI NSTEMI NSTEMI ––
Conservative StrategyConservative Strategy

N=15,631N=15,631

NSTEMI NSTEMI ––
Invasive StrategyInvasive Strategy

N=46,012N=46,012

None
6% None
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Bleeding Risk ScoresBleeding Risk ScoresBleeding Risk ScoresBleeding Risk Scores

STEMISTEMI CRUSADECRUSADE N (%)N (%) MajorMajorSTEMISTEMI
n=42,918n=42,918

CRUSADECRUSADE
Bleeding Bleeding 

ScoreScore

N (%)N (%) Major Major 
Bleeding Bleeding 

Events (%)Events (%)
≤20≤20 19,050 (44.4)19,050 (44.4) 1,036 (5.4)1,036 (5.4)

2121--3030 9,864 (23.0)9,864 (23.0) 1,002 (10.2)1,002 (10.2), ( ), ( ) , ( ), ( )

3131--4040 6,565 (15.3)6,565 (15.3) 956 (14.6)956 (14.6)

4141 5050 4 250 (9 9)4 250 (9 9) 857 (20 2)857 (20 2)4141--5050 4,250 (9.9)4,250 (9.9) 857 (20.2)857 (20.2)

>50>50 3,189 (7.4)3,189 (7.4) 928 (29.1)928 (29.1)
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Bleeding Risk ScoresBleeding Risk ScoresBleeding Risk ScoresBleeding Risk Scores

NSTEMINSTEMI CRUSADECRUSADE N (%)N (%) MajorMajorNSTEMINSTEMI
n=61,540n=61,540

CRUSADECRUSADE
Bleeding Bleeding 

ScoreScore

N (%)N (%) Major Major 
Bleeding Bleeding 

Events (%)Events (%)
≤20≤20 19,803 (32.2)19,803 (32.2) 605 (3.1)605 (3.1)

2121--3030 11,134 (18.1)11,134 (18.1) 670 (6.0)670 (6.0), ( ), ( ) ( )( )

3131--4040 9,831 (16.0)9,831 (16.0) 822 (8.4)822 (8.4)

4141 5050 8 944 (14 5)8 944 (14 5) 1 099 (12 3)1 099 (12 3)4141--5050 8,944 (14.5)8,944 (14.5) 1,099 (12.3)1,099 (12.3)

>50>50 11,828 (19.2)11,828 (19.2) 2,314 (19.6)2,314 (19.6)
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Anticoagulant Regimens in STEMIAnticoagulant Regimens in STEMI
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Anticoagulant Regimens in NSTEMIAnticoagulant Regimens in NSTEMI
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Anticoagulant Strategy in STEMIAnticoagulant Strategy in STEMI
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Anticoagulant Strategy in NSTEMIAnticoagulant Strategy in NSTEMI
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Rate of Major Bleeding by Rate of Major Bleeding by 
CRUSADE Bleeding ScoreCRUSADE Bleeding Score STEMISTEMICRUSADE Bleeding Score CRUSADE Bleeding Score –– STEMISTEMI
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Overall Overall 
Bleeding Rate           8.3%                    11.6%                 9.6%                    16.3%                  8.9%Bleeding Rate           8.3%                    11.6%                 9.6%                    16.3%                  8.9%



Rate of Major Bleeding by Rate of Major Bleeding by 
CRUSADE Bleeding ScoreCRUSADE Bleeding Score NSTEMINSTEMICRUSADE Bleeding Score CRUSADE Bleeding Score –– NSTEMINSTEMI
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Overall Overall 
Bleeding Rate           8.1%                     9.9%                   7.9%                   10.9%                  7.1%Bleeding Rate           8.1%                     9.9%                   7.9%                   10.9%                  7.1%



This decision-analytic modeling study demonstrates that for patientsThis decision analytic modeling study demonstrates that for patients 
undergoing PCI, substitution of bivalirudin for unfractionated heparin 
monotherapy is projected to increase costs for virtually all patients 
and would be considered cost-effective for only a minority of patientsand would be considered cost effective for only a minority of patients 
with a high bleeding risk.  From a policy standpoint, studies such as 
this, aimed at identifying the appropriate risk threshold for initiating 
treatment, may help in the development of informed guidelines for the , y p p g
use of expensive therapies.


