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Acute Coronary SyndromesAcute Coronary Syndromes
20062006

Males
56%

Females
44%

UA
39%

MI
61%

1,365,000 unique 1,365,000 unique 
hospitalizationshospitalizations

1,365,000 unique 1,365,000 unique 
hospitalizationshospitalizations

AHA Stroke/Death Statistics AHA Stroke/Death Statistics 
Circ 2009; 119:e21Circ 2009; 119:e21--181181





Invasive vs Conservative StrategiesInvasive vs Conservative Strategies
ACS, NSTEMIACS, NSTEMI

•• MetaMeta--analysis of 8 RCT’s:  1994analysis of 8 RCT’s:  1994--20052005
•• Evaluate sex specific incidences of death, Evaluate sex specific incidences of death, 

MI and rehospitalization with ACS at 12 MI and rehospitalization with ACS at 12 
months of followmonths of follow--upup

O’Donoghue M et al, JAMA 300:71O’Donoghue M et al, JAMA 300:71--80, 200880, 2008



3026006-7

Odds ratioOdds ratio
All ptAll pt No.No. %% No.No. %% (95% CI)(95% CI)

OverallOverall 1,075/5,0831,075/5,083 21.121.1 1,313/5,0671,313/5,067 25.925.9 0.78 (0.610.78 (0.61--0.98)0.98)

Invasive vs Conservative Treatment Strategy in NSTE ACSInvasive vs Conservative Treatment Strategy in NSTE ACS

O'Donoghue M et al: JAMA 300:71, 2008O'Donoghue M et al: JAMA 300:71, 2008

Invasive
strategy

0.2 1.0 5.0

Conservative
strategy

FavorsFavors
conservativeconservative

strategystrategy

FavorsFavors
invasiveinvasive
strategystrategy

OverallOverall 751/3,545751/3,545 21.221.2 928/3,530928/3,530 26.326.3 0.73 (0.550.73 (0.55--0.98)0.98)

0.2 1.0 5.0

OverallOverall 324/1,538324/1,538 21.121.1 385/1,537385/1,537 25.025.0 0.81 (0.650.81 (0.65--1.01)1.01)

ConCon-- ConCon--
BiomarkerBiomarker InvasiveInvasive servativeservative InvasiveInvasive servativeservative Odds ratioOdds ratio
statusstatus strategystrategy strategystrategy strategystrategy strategystrategy (95% CI)(95% CI)
OverallOverall

PresentPresent 2,2322,232 2,2262,226 520520 669669 0.72 (0.540.72 (0.54--0.95)0.95)
AbsentAbsent 2,7972,797 2,7962,796 545545 633633 0.82 (0.690.82 (0.69--0.99)0.99)

Odds ratio (95% CI)
0.2 1.0 5.0

0.2 1.0 5.0

MenMen

WomenWomen

D, MI, RehospD, MI, Rehosp

D, MI, RehospD, MI, Rehosp

D, MI, RehospD, MI, Rehosp
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Conclusions: In NSTE ACS, an invasive 
strategy has a comparable benefit in men and 
high-risk women for reducing the composite 
end point of death, MI, or rehospitalization 
with ACS. In contrast, our data provide 
evidence supporting the new guideline 
recommendation for a conservative strategy 
in low-risk women.



Invasive vs Conservative StrategiesInvasive vs Conservative Strategies

•• Systematic review of 10 trials and 10,648 Systematic review of 10 trials and 10,648 
patients with NSTEMI ACS with random patients with NSTEMI ACS with random 
assignment to routine invasive or a assignment to routine invasive or a 
selective invasive strategyselective invasive strategy

•• Evaluate composite outcome of death or Evaluate composite outcome of death or 
non fatal infarctionnon fatal infarction

Qayyam R et al:  Ann Intern Med 148:186, 2008Qayyam R et al:  Ann Intern Med 148:186, 2008
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TotalTotal 376/5,330376/5,330 279/5,318279/5,318
Relative risk (Q statistic P<0.001; IRelative risk (Q statistic P<0.001; I22=74.1%)=74.1%) 1.26 (0.911.26 (0.91--1.74)1.74)
Bayesian relative riskBayesian relative risk 1.03 (0.651.03 (0.65--1.57)1.57)

Qayyam R et al:  Ann Intern Med 148:186, 2008Qayyam R et al:  Ann Intern Med 148:186, 2008

RIS betterRIS better SIS betterSIS better
0.1 0.2 0.5 1 2 5 10

MetaMeta--Analysis, InAnalysis, In--hospital death/nonfatal MIhospital death/nonfatal MI

TotalTotal 438/5,330438/5,330 463/5,318463/5,318
Relative risk (Q statistic P=0.12; IRelative risk (Q statistic P=0.12; I22=36.0%)=36.0%) 0.95 (0.800.95 (0.80--1.14)1.14)
Bayesian relative riskBayesian relative risk 0.91 (0.720.91 (0.72--1.12)1.12)

RIS betterRIS better SIS betterSIS better

MetaMeta--Analysis, F/U DeathAnalysis, F/U Death

0.1 0.2 0.5 1 2 5 10

MetaMeta--Analysis, F/U Combined Death or Nonfatal MIAnalysis, F/U Combined Death or Nonfatal MI

MetaMeta--Analysis, F/U Nonfatal MIAnalysis, F/U Nonfatal MI
TotalTotal 490/5,330490/5,330 569/5,318569/5,318
Relative risk (Q statistic P=0.004; IRelative risk (Q statistic P=0.004; I22=63.2%)=63.2%) 0.86 (0.680.86 (0.68--1.08)1.08)
Bayesian relative riskBayesian relative risk 0.84 (0.640.84 (0.64--1.10)1.10)

RIS betterRIS better SIS betterSIS better
0.1 0.2 0.5 1 2 5 10

TotalTotal 847/5,330847/5,330 928/5,318928/5,318
Relative risk (Q statistic P<0.001; IRelative risk (Q statistic P<0.001; I22=72.1%)=72.1%) 0.90 (0.740.90 (0.74--1.08)1.08)
Bayesian relative riskBayesian relative risk 0.87 (0.670.87 (0.67--1.11)1.11)

RIS betterRIS better SIS betterSIS better
0.1 0.2 0.5 1 2 5 10
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Conclusion – Available trial evidence is 
heterogeneous and insufficient for comparing 
routine and selective strategies. Therefore, in 
patients with non-ST-segment elevation ACS a 
routine invasive strategy cannot be proven to 
reduce deaths or nonfatal myocardial infarction.





InsightInsight

•• Occasional glimpse that life affords us of Occasional glimpse that life affords us of 
not just who but what we actually arenot just who but what we actually are

•• Evaluation of the outcomes of actual Evaluation of the outcomes of actual 
treatment receivedtreatment received

O’Donnell modifiedO’Donnell modified





Intended vs ReceivedIntended vs Received
ICTUS TrialICTUS Trial

•• ICTUSICTUS
•• Randomized clinical trial of 1200 Randomized clinical trial of 1200 

patients with NSTEMIpatients with NSTEMI--ACSACS
•• Randomization to early invasive or Randomization to early invasive or 

selective invasive strategyselective invasive strategy
•• No significant benefit at 4 years with early No significant benefit at 4 years with early 

invasiveinvasive

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009



Intended vs ReceivedIntended vs Received
ICTUS TrialICTUS Trial

•• Question:Question:
•• What is the effect of treatment received What is the effect of treatment received 

on outcome?on outcome?
•• Of 1189 patients, 691 (58%) were treated Of 1189 patients, 691 (58%) were treated 

with revascularizationwith revascularization

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009
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Risk of DeathRisk of Death

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009
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Stratified by RandomizedStratified by Randomized
Treatment StrategyTreatment Strategy

DeathDeath

No. at riskNo. at risk
EarlyEarly 598598 588588 574574 429429 110110
invasiveinvasive
SelectiveSelective 591591 580580 567567 435435 113113
invasiveinvasive

No inNo in--hospitalhospital
revascularizationrevascularization

InIn--hospitalhospital
revascularizationrevascularization

P=0.004P=0.004 P=0.68P=0.68

RandomizedRandomized
to selectiveto selective

invasive strategyinvasive strategy

RandomizedRandomized
to earlyto early
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Risk of Death or MIRisk of Death or MI

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009
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invasiveinvasive
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Conclusion – The ICTUS trial did not show that an early 
invasive strategy resulted in a better outcome than a 
selective invasive strategy in patients with nSTE-ACS. 
However, similar to retrospective analyses from 
observational studies, actual revascularization was 
associated with lower mortality and fewer MI. Whether 
an early invasive strategy leads to a better outcome than 
selective invasive strategy cannot be inferred from the 
observation that revascularized patients have a better 
prognosis in non-randomized studies.





The Right TimingThe Right Timing
TIMACS TrialTIMACS Trial

•• Multicenter RCTMulticenter RCT
•• 3031 patients with ACS randomized to: 3031 patients with ACS randomized to: 

•• Coronary angio/PCI Coronary angio/PCI ≤ 24 hours≤ 24 hours
•• Coronary angio/PCI ≥ 36 hoursCoronary angio/PCI ≥ 36 hours

•• Primary endpoint:Primary endpoint:
•• Death, MI, stroke at 6 monthsDeath, MI, stroke at 6 months

•• Secondary endpoint:Secondary endpoint:
•• Death, MI, refractory ischemia at 6 monthsDeath, MI, refractory ischemia at 6 months

Mehta SR et al:  NEJM 360:2165, 2009Mehta SR et al:  NEJM 360:2165, 2009



TIMACS TRIALTIMACS TRIAL
What is the Cost of Refractory Ischemia?What is the Cost of Refractory Ischemia?

•• Early intervention reduces refractory ischemiaEarly intervention reduces refractory ischemia
•• HR 0.30 (95% CI 0.17, 0.54 p<0.001) HR 0.30 (95% CI 0.17, 0.54 p<0.001) 

3.3% 3.3% → 1.0%→ 1.0%
•• With refractory ischemiaWith refractory ischemia

•• Subsequent risk of MI increases >4x Subsequent risk of MI increases >4x 
4.8% 4.8% → 20.6%→ 20.6%

Mehta SR et al:  NEJM 360:2165, 2009Mehta SR et al:  NEJM 360:2165, 2009
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Conclusions – Early intervention did not differ 
greatly from delayed intervention in preventing the 
primary outcome, but it did reduce the rate of the 
composite secondary outcome of death, myocardial 
infarction, or refractory ischemia and was superior 
to delayed intervention in high-risk patients.



Acute Coronary SyndromesAcute Coronary Syndromes
Delay to AngioplastyDelay to Angioplasty

• ACUITY Trial of NSTEMI patients
• 7,749 patients underwent PCI
• ACUITY Trial of NSTEMI patients
• 7,749 patients underwent PCI
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Sorajja P et al, J Am Coll Cardiol 55:1416Sorajja P et al, J Am Coll Cardiol 55:1416--24, 201024, 2010
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Acute Coronary Syndromes Delay to AngioplastyAcute Coronary Syndromes Delay to Angioplasty
Timing of PCITiming of PCI

0

2

4

6

8

10

12

Death Death/MI Composite ischemia

33--
da

y 
in

ci
de

nc
e 

(%
)

da
y 

in
ci

de
nc

e 
(%

)

PCI <8 hrPCI <8 hr
PCI 8PCI 8--24 hr24 hr
PCI >24 hrPCI >24 hr

Sorajja et al: JACC 55:1416, 2010Sorajja et al: JACC 55:1416, 2010

P=0.24P=0.24
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P=0.003P=0.003
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Acute Coronary Syndromes Delay to AngioplastyAcute Coronary Syndromes Delay to Angioplasty
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Acute Coronary Syndromes Delay to AngioplastyAcute Coronary Syndromes Delay to Angioplasty
3030--Day Outcomes by Patient Risk and Timing PCIDay Outcomes by Patient Risk and Timing PCI

%%

PCI <8 hrPCI <8 hr
PCI 8PCI 8--24 hr24 hr
PCI >24 hrPCI >24 hr

Sorajja et al: JACC 55:1416, 2010Sorajja et al: JACC 55:1416, 2010
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In this large-scale study, delaying revascularization with 
PCI >24 hours in patients with NSTE-ACS was an 
independent predictor of early and late mortality and 
adverse ischemic outcomes.  These findings suggest 
that urgent angiography and triage to revascularization 
should be a priority in NSTE-ACS patients.



What Then Could We SayWhat Then Could We Say

• In NSTEMI ACS patients,  goal should be 
to get them to the point of care on time

• We should develop systems of care similar 
to those used for STEMI patients

• Optimize risk stratification
• In higher risk patients aggressive early 

revascularization improves outcome

• In NSTEMI ACS patients,  goal should be 
to get them to the point of care on time

• We should develop systems of care similar 
to those used for STEMI patients

• Optimize risk stratification
• In higher risk patients aggressive early 

revascularization improves outcome







Invasive vs Conservative StrategiesInvasive vs Conservative Strategies
Baseline CharacteristicsBaseline Characteristics

InvasiveInvasive
n=1571n=1571

ConservativeConservative
n=1581n=1581

InvasiveInvasive
n=3641n=3641

ConservativeConservative
n=3619n=3619

ST Dep (%)ST Dep (%) 39.039.0 38.638.6 37.637.6 37.337.3

T inv (%)T inv (%) 53.953.9 53.953.9 43.443.4 43.343.3

Bio + (%)Bio + (%) 42.942.9 42.542.5 55.355.3 53.753.7

WomenWomen MenMen

O’Donoghue M et al, JAMA 300:71O’Donoghue M et al, JAMA 300:71--80, 200880, 2008
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TIMACS TrialTIMACS Trial
Hazard RatiosHazard Ratios

Mehta SR et al:  360:2165, 2009Mehta SR et al:  360:2165, 2009

PatientsPatients EarlyEarly DelayedDelayed Hazard ratio forHazard ratio for P forP for
CharacteristicCharacteristic (no.)(no.) (%)(%) (%)(%) event (95% CI)event (95% CI) interactioninteraction
OverallOverall 3,0313,031 9.69.6 11.311.3 0.85 (0.680.85 (0.68--1.06)1.06)
AgeAge 0.460.46

<65 yr<65 yr 1,2931,293 6.46.4 6.46.4 0.98 (0.640.98 (0.64--1.52)1.52)
³³65 yr65 yr 1,7361,736 12.212.2 14.614.6 0.83 (0.640.83 (0.64--1.07)1.07)

SexSex 0.530.53
FemaleFemale 1,0521,052 9.69.6 12.312.3 0.77 (0.530.77 (0.53--1.12)1.12)
MaleMale 1,9761,976 9.69.6 10.710.7 0.89 (0.680.89 (0.68--1.18)1.18)

STST--segment deviationsegment deviation 0.710.71
NoNo 1,5231,523 7.57.5 8.28.2 0.88 (0.620.88 (0.62--1.26)1.26)
YesYes 1,5081,508 11.611.6 14.214.2 0.81 (0.610.81 (0.61--1.07)1.07)

Elevated cardiac markerElevated cardiac marker 0.430.43
NoNo 668668 10.410.4 10.410.4 1.00 (0.621.00 (0.62--1.60)1.60)
YesYes 2,3632,363 9.49.4 11.511.5 0.81 (0.630.81 (0.63--1.04)1.04)

GRACE scoreGRACE score 0.010.01
00--140140 2,0702,070 7.67.6 6.76.7 1.12 (0.811.12 (0.81--1.56)1.56)
³³141141 961961 13.913.9 21.021.0 0.63 (0.480.63 (0.48--0.89)0.89)

0.33 0.50 0.70 1.00 1.502.00 3.00

Early better Delayed better

Primary outcomePrimary outcome



BackgroundBackground

•• Increasing emphasis on rapid diagnosis, Increasing emphasis on rapid diagnosis, 
transport and treatment of STEMI transport and treatment of STEMI 
(D2B & H2H)(D2B & H2H)

•• Question ‘If systems are in place for Question ‘If systems are in place for 
patients with STEMI, should they be patients with STEMI, should they be 
applied for non STEMI?’applied for non STEMI?’



Epidemiology of CAD/ACSEpidemiology of CAD/ACS
UA/NSTEMI vs STEMIUA/NSTEMI vs STEMI

CP1237370-32

Wiviott S et al:  J Am Coll Cardiol 47:1553, 2006Wiviott S et al:  J Am Coll Cardiol 47:1553, 2006

1.56 million1.56 million
hospital discharges for ACShospital discharges for ACS

STEMISTEMI
~0.33 million~0.33 million

discharges per yeardischarges per year

UA/STEMIUA/STEMI
~1.23 million~1.23 million

discharges per yeardischarges per year



ACC/AHA 2008 Performance Measures ACC/AHA 2008 Performance Measures 
for Adults with STfor Adults with ST--Elevation and Elevation and 

NonNon--ST Elevation Myocardial InfarctionST Elevation Myocardial Infarction

JACC 52:2046JACC 52:2046--2099, 20082099, 2008

Early Invasive Strategy for HighEarly Invasive Strategy for High--Risk NSTEMI PatientsRisk NSTEMI Patients

The UA/NSTEMI guidelines recommend an early invasive The UA/NSTEMI guidelines recommend an early invasive 
strategy for patients with UA/NSTEMI who have evidence of refractory strategy for patients with UA/NSTEMI who have evidence of refractory 
symptoms and hemodynamic or electric instability (Class I; LOE:B) or symptoms and hemodynamic or electric instability (Class I; LOE:B) or 
an elevated risk for clinical events based on clinical characteristics, an elevated risk for clinical events based on clinical characteristics, 
including elevated biomarkers or electrocardiographic abnormalities including elevated biomarkers or electrocardiographic abnormalities 
Class I; LOE:A).  A conservative selectively invasive strategy also is Class I; LOE:A).  A conservative selectively invasive strategy also is 
considered reasonable (Class IIb; LOE:B) for stable patients, including considered reasonable (Class IIb; LOE:B) for stable patients, including 
those with elevated biomarkers.  The writing committee considered an those with elevated biomarkers.  The writing committee considered an 
AMI performance measure to evaluate the use of an early invasive AMI performance measure to evaluate the use of an early invasive 
strategy in patients with NSTEMI.  However, a measure was not strategy in patients with NSTEMI.  However, a measure was not 
endorsed at this time because of the complexity of the guideline endorsed at this time because of the complexity of the guideline 
recommendations and the challenges in translating these recommendations and the challenges in translating these 
recommendations into a  measure that can be implemented feasibly.recommendations into a  measure that can be implemented feasibly.
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Odds ratioOdds ratio
All ptAll pt No.No. %% No.No. %% (95% CI)(95% CI)

TIMI IIIBTIMI IIIB 122/895122/895 13.613.6 171/915171/915 18.718.7 0.75 (0.610.75 (0.61--0.93)0.93)

MATEMATE 27/11127/111 24.324.3 22/9022/90 24.424.4 0.99 (0.520.99 (0.52--1.90)1.90)

VANQWISHVANQWISH 148/462148/462 32.032.0 124/458124/458 27.727.7 1.22 (0.921.22 (0.92--1.61)1.61)

FRISC IIFRISC II 196/1,093196/1,093 17.917.9 322/1,102322/1,102 29.229.2 0.53 (0.430.53 (0.43--0.65)0.65)

TACTICSTACTICS-- 177/1,114177/1,114 15.915.9 215/1,106215/1,106 19.419.4 0.78 (0.630.78 (0.63--0.97)0.97)
TIMI 18TIMI 18

RITA 3RITA 3 122/895122/895 13.613.6 171/915171/915 18.718.7 0.69 (0.530.69 (0.53--0.88)0.88)

VINOVINO 5/645/64 7.87.8 19/6719/67 28.428.4 0.21 (0.070.21 (0.07--0.62)0.62)

ICTUSICTUS 137/604137/604 22.722.7 126/596126/596 21.121.1 1.09 (0.831.09 (0.83--1.44)1.44)

OverallOverall 1,075/5,0831,075/5,083 21.121.1 1,313/5,0671,313/5,067 25.925.9 0.78 (0.610.78 (0.61--0.98)0.98)

Invasive vs Conservative Treatment Strategy in NSTE ACSInvasive vs Conservative Treatment Strategy in NSTE ACS

O'Donoghue M et al: JAMA 300:71, 2008O'Donoghue M et al: JAMA 300:71, 2008

Invasive
strategy

Odds ratio (95% CI)
0.2 1.0 5.0

Rates of death, MI or
rehospitalization with ACS

Conservative
strategy FavorsFavors

conservativeconservative
strategystrategy

FavorsFavors
invasiveinvasive
strategystrategy
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Odds ratioOdds ratio
MenMen No.No. %% No.No. %% (95% CI)(95% CI)

TIMI IIIBTIMI IIIB 178/491178/491 36.336.3 206/485206/485 42.542.5 0.77 (0.600.77 (0.60--1.00)1.00)

MATEMATE 20/7720/77 26.026.0 15/5215/52 28.828.8 0.87 (0.390.87 (0.39--1.90)1.90)

VANQWISHVANQWISH 146/448146/448 32.632.6 124/448124/448 27.727.7 1.26 (0.951.26 (0.95--1.68)1.68)

FRISC IIFRISC II 131/778131/778 16.816.8 217/745217/745 29.129.1 0.49 (0.390.49 (0.39--0.63)0.63)

TACTICSTACTICS-- 110/719110/719 15.315.3 144/744144/744 19.419.4 0.75 (0.570.75 (0.57--0.99)0.99)
TIMI 18TIMI 18

RITA 3RITA 3 67/54567/545 12.312.3 125/583125/583 21.421.4 0.51 (0.370.51 (0.37--0.71)0.71)

VINOVINO 3/413/41 7.37.3 12/3912/39 30.830.8 0.18 (0.050.18 (0.05--0.69)0.69)

ICTUSICTUS 96/44696/446 21.521.5 85/43485/434 19.619.6 1.13 (0.811.13 (0.81--1.56)1.56)

OverallOverall 751/3,545751/3,545 21.221.2 928/3,530928/3,530 26.326.3 0.73 (0.550.73 (0.55--0.98)0.98)

Invasive vs Conservative Treatment Strategy in NSTE ACSInvasive vs Conservative Treatment Strategy in NSTE ACS

O'Donoghue M et al: JAMA 300:71, 2008O'Donoghue M et al: JAMA 300:71, 2008

Invasive
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Odds ratio (95% CI)
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strategystrategy
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Odds ratioOdds ratio
WomenWomen No.No. %% No.No. %% (95% CI)(95% CI)

TIMI IIIBTIMI IIIB 85/24985/249 34.134.1 104/248104/248 41.941.9 0.72 (0.500.72 (0.50--1.03)1.03)

MATEMATE 7/347/34 20.620.6 7/387/38 18.418.4 1.15 (0.361.15 (0.36--3.69)3.69)

VANQWISHVANQWISH 2/142/14 14.314.3 4/104/10 40.040.0 0.25 (0.040.25 (0.04--1.77)1.77)

FRISC IIFRISC II 65/31565/315 20.620.6 105/357105/357 29.429.4 0.62 (0.440.62 (0.44--0.89)0.89)

TACTICSTACTICS-- 67/39567/395 17.017.0 71/36271/362 19.619.6 0.84 (0.580.84 (0.58--1.21)1.21)
TIMI 18TIMI 18

RITA 3RITA 3 55/35055/350 15.715.7 46/33246/332 13.913.9 1.16 (0.761.16 (0.76--1.77)1.77)

VINOVINO 2/232/23 8.78.7 7/287/28 25.025.0 0.29 (0.050.29 (0.05--1.54)1.54)

ICTUSICTUS 41/15841/158 25.925.9 41/16241/162 25.325.3 1.03 (0.631.03 (0.63--1.71)1.71)

OverallOverall 324/1,538324/1,538 21.121.1 385/1,537385/1,537 25.025.0 0.81 (0.650.81 (0.65--1.01)1.01)

Invasive vs Conservative Treatment Strategy in NSTE ASCInvasive vs Conservative Treatment Strategy in NSTE ASC

O'Donoghue M et al: JAMA 300:71, 2008O'Donoghue M et al: JAMA 300:71, 2008

Invasive
strategy

Odds ratio (95% CI)
0.2 1.0 5.0

Rates of death, MI or
rehospitalization with ACS
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strategy FavorsFavors
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strategystrategy

FavorsFavors
invasiveinvasive
strategystrategy
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ConCon-- ConCon--
BiomarkerBiomarker InvasiveInvasive servativeservative InvasiveInvasive servativeservative Odds ratioOdds ratio
statusstatus strategystrategy strategystrategy strategystrategy strategystrategy (95% CI)(95% CI)
WomenWomen

PositivePositive 550550 550550 118118 156156 0.67 (0.500.67 (0.50--0.88)0.88)
NegativeNegative 743743 743743 152152 163163 0.94 (0.610.94 (0.61--1.44)1.44)

MenMen
PositivePositive 1,3921,392 1,3531,353 260260 382382 0.56 (0.460.56 (0.46--0.67)0.67)
NegativeNegative 1,1261,126 1,1681,168 229229 300300 0.72 (0.510.72 (0.51--1.01)1.01)

OverallOverall
PositivePositive 1,9421,942 1,9031,903 378378 538538 0.59 (0.510.59 (0.51--0.69)0.69)
NegativeNegative 1,8691,869 1,9111,911 381381 463463 0.79 (0.580.79 (0.58--1.06)1.06)

STST--segment deviationsegment deviation
WomenWomen

Present Present 671671 667667 160160 194194 0.77 (0.580.77 (0.58--1.02)1.02)
AbsentAbsent 859859 864864 164164 190190 0.87 (0.690.87 (0.69--1.11)1.11)

MenMen
PresentPresent 1,5611,561 1,5591,559 360360 475475 0.67 (0.460.67 (0.46--0.98)0.98)
AbsentAbsent 1,9381,938 1,9321,932 381381 443443 0.82 (0.630.82 (0.63--1.07)1.07)

OverallOverall
PresentPresent 2,2322,232 2,2262,226 520520 669669 0.72 (0.540.72 (0.54--0.95)0.95)
AbsentAbsent 2,7972,797 2,7962,796 545545 633633 0.82 (0.690.82 (0.69--0.99)0.99)

Invasive vs Conservative TreatmentInvasive vs Conservative Treatment
Strategy in NSTE ASCStrategy in NSTE ASC

O'Donoghue M et al: JAMA 300:71, 2008O'Donoghue M et al: JAMA 300:71, 2008
Odds ratio (95% CI)

0.2 1.0 5.0

FavorsFavors
conservativeconservative

strategystrategy

FavorsFavors
invasiveinvasive
strategystrategy

Individuals (no.)

Death, MI or
rehospitalization

with ACS events (no.)



Invasive vs Conservative StrategiesInvasive vs Conservative Strategies
ACS, NSTEMIACS, NSTEMI

Conclusions:Conclusions: In NSTE ACS, an In NSTE ACS, an 
invasive strategy has a invasive strategy has a 
comparable benefit in men and comparable benefit in men and 
highhigh--risk women for reducing risk women for reducing 
the composite end point of the composite end point of 
death, MI, or rehospitalization death, MI, or rehospitalization 
with ACS.  In contrast, our data with ACS.  In contrast, our data 
provide evidence supporting the provide evidence supporting the 
new guideline recommendation new guideline recommendation 
for a conservative strategy in for a conservative strategy in 
lowlow--risk women.  risk women.  

O’Donoghue M et al, JAMA O’Donoghue M et al, JAMA 
300:71300:71--80, 200880, 2008

Qayyum R et al:  Ann Intern Med Qayyum R et al:  Ann Intern Med 
148:186148:186--96, 200896, 2008

Conclusions:Conclusions: Available trial Available trial 
evidence is heterogeneous evidence is heterogeneous 
and insufficient for comparing and insufficient for comparing 
routine and selective invasive routine and selective invasive 
strategies.  Therefore, in strategies.  Therefore, in 
patients with nonpatients with non--ST segment ST segment 
elevation ACS a routine elevation ACS a routine 
invasive strategy cannot be invasive strategy cannot be 
proven to reduce deaths or proven to reduce deaths or 
nonfatal myocardial infarction.  nonfatal myocardial infarction.  



Invasive vs Conservative StrategiesInvasive vs Conservative Strategies
ACS, NSTEMIACS, NSTEMI

O’Donoghue M et al, JAMA O’Donoghue M et al, JAMA 
300:71300:71--80, 200880, 2008

TrialTrial YearYear
TIMI IIBTIMI IIB 19941994
MATEMATE 19981998
VANQWISHVANQWISH 19981998
FRISC IIFRISC II 19991999
TACTICSTACTICS--TIMI 18TIMI 18 20012001
VINOVINO 20022002
RITA 3RITA 3 20022002
ICTUS ICTUS 20052005

TrialTrial YearYear
FRISC IIFRISC II 20062006
ICTUSICTUS 20072007
MATEMATE 19981998
Eisenberg et alEisenberg et al 20052005
RITA RITA –– 33 20052005
TACTICS TACTICS 20012001
TIMI IIIBTIMI IIIB 19951995
TRUCS TRUCS 20002000
VANQWISHVANQWISH 19981998
VINOVINO 20022002

Qayyum R et al:  Ann Intern Med Qayyum R et al:  Ann Intern Med 
148:186148:186--96, 200896, 2008



Revascularization RatesRevascularization Rates

Early InvasiveEarly Invasive Selective InvasiveSelective Invasive

ICTUS (1 yr)ICTUS (1 yr) 79%79% 54%54%
TIMI IIIB (1 yr)TIMI IIIB (1 yr) 64%64% 58%58%
VANQWISH (23 mo)VANQWISH (23 mo) 44%44% 33%33%
FRISC II (6 mo)FRISC II (6 mo) 77%77% 37%37%
TACTICSTACTICS--TIMI 18TIMI 18 61%61% 44%44%
RITA 3 (1 yr)RITA 3 (1 yr) 57%57% 28%28%

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009
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Risk of DeathRisk of Death

Hirsch A et al:  EHJ 30:645, 2009Hirsch A et al:  EHJ 30:645, 2009
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Time since discharge (years)Time since discharge (years)

DeathDeath

No. at riskNo. at risk
RevascRevasc 454454 448448 438438 329329 8484
No revasc,No revasc, 5353 5353 5353 3535 88
no CADno CAD
No revasc,No revasc, 9191 8787 8383 6565 1818
otherother
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Time since discharge (years)Time since discharge (years)

Death or Spontaneous MIDeath or Spontaneous MI

No. at riskNo. at risk
RevascRevasc 454454 445445 423423 137137
No revasc,No revasc, 5353 5151 4949 1414
no CADno CAD
No revasc,No revasc, 9191 7777 6666 2424
otherother

P<0.0001P<0.0001

InIn--hospitalhospital
revascularizationrevascularization

No revasc, no CADNo revasc, no CAD
(group A)(group A)

No revasc, otherNo revasc, other
(group B)(group B) P<0.0001P<0.0001

InIn--hospitalhospital
revascularizationrevascularization

No revasc,No revasc,
no CADno CAD

(group A)(group A)

No revasc, otherNo revasc, other
(group B)(group B)
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Primary and Secondary OutcomesPrimary and Secondary Outcomes
At 30 DaysAt 30 Days

Mehta SR et al:  NEJM 360:2165, 2009Mehta SR et al:  NEJM 360:2165, 2009

EarlyEarly DelayedDelayed
interventionintervention interventionintervention

(n=1,593)(n=1,593) (n=1,438)(n=1,438) Hazard ratioHazard ratio
VariableVariable %% %% (95% CI)(95% CI) PP

Death, myocardial infarction, or strokeDeath, myocardial infarction, or stroke 6.76.7 7.67.6 0.88 (0.670.88 (0.67--1.15)1.15) 0.340.34

Death, myocardial infarction, orDeath, myocardial infarction, or 6.66.6 9.39.3 0.70 (0.540.70 (0.54--0.90)0.90) 0.0060.006
refractory ischemiarefractory ischemia

Death, myocardial infarction, stroke,Death, myocardial infarction, stroke, 12.012.0 13.013.0 0.91 (0.750.91 (0.75--1.12)1.12) 0.370.37
refractory ischemia, or repeat interventionrefractory ischemia, or repeat intervention

DeathDeath 2.92.9 3.33.3 0.86 (0.580.86 (0.58--1.29)1.29) 0.480.48

Myocardial infarctionMyocardial infarction 3.63.6 4.14.1 0.87 (0.610.87 (0.61--1.25)1.25) 0.460.46

StrokeStroke 0.90.9 0.90.9 1.04 (0.501.04 (0.50--2.19)2.19) 0.910.91

Refractory ischemiaRefractory ischemia 1.01.0 3.13.1 0.30 (0.170.30 (0.17--0.55)0.55) <0.001<0.001

Repeat interventionRepeat intervention 5.95.9 4.24.2 1.39 (1.011.39 (1.01--1.93)1.93) 0.050.05
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Primary and Secondary OutcomesPrimary and Secondary Outcomes
At 6 MonthsAt 6 Months

Mehta SR et al:  NEJM 360:2165, 2009Mehta SR et al:  NEJM 360:2165, 2009

EarlyEarly DelayedDelayed
interventionintervention interventionintervention

(n=1,593)(n=1,593) (n=1,438)(n=1,438) Hazard ratioHazard ratio
VariableVariable %% %% (95% CI)(95% CI) PP

Death, myocardial infarction, or strokeDeath, myocardial infarction, or stroke 9.69.6 11.311.3 0.85 (0.680.85 (0.68--1.06)1.06) 0.150.15

Death, myocardial infarction, orDeath, myocardial infarction, or 9.59.5 12.912.9 0.72 (0.580.72 (0.58--0.89)0.89) 0.0030.003
refractory ischemiarefractory ischemia

Death, myocardial infarction, stroke,Death, myocardial infarction, stroke, 16.616.6 19.519.5 0.84 (0.710.84 (0.71--0.99)0.99) 0.040.04
refractory ischemia, or repeat interventionrefractory ischemia, or repeat intervention

DeathDeath 4.84.8 5.95.9 0.81 (0.600.81 (0.60--1.11)1.11) 0.190.19

Myocardial infarctionMyocardial infarction 4.84.8 5.75.7 0.83 (0.610.83 (0.61--1.14)1.14) 0.250.25

StrokeStroke 1.31.3 1.41.4 0.90 (0.490.90 (0.49--1.68)1.68) 0.740.74

Refractory ischemiaRefractory ischemia 1.01.0 3.33.3 0.30 (0.170.30 (0.17--0.54)0.54) <0.001<0.001

Repeat interventionRepeat intervention 8.78.7 8.58.5 1.04 (0.821.04 (0.82--1.34)1.34) 0.730.73
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TIMACS TrialTIMACS Trial
Hazard RatiosHazard Ratios

Mehta SR et al:  360:2165, 2009Mehta SR et al:  360:2165, 2009

PatientsPatients EarlyEarly DelayedDelayed Hazard ratio forHazard ratio for P forP for
CharacteristicCharacteristic (no.)(no.) (%)(%) (%)(%) event (95% CI)event (95% CI) interactioninteraction
OverallOverall 3,0313,031 9.59.5 12.912.9 0.72 (0.580.72 (0.58--0.89)0.89)
AgeAge 0.860.86

<65 yr<65 yr 1,2951,295 6.06.0 8.38.3 0.70 (0.460.70 (0.46--1.06)1.06)
³³65 yr65 yr 1,7361,736 12.312.3 16.216.2 0.74 (0.580.74 (0.58--0.95)0.95)

SexSex 0.690.69
FemaleFemale 1,0521,052 9.99.9 14.314.3 0.68 (0.480.68 (0.48--0.97)0.97)
MaleMale 1,9781,978 9.29.2 12.212.2 0.74 (0.560.74 (0.56--0.97)0.97)

STST--segment deviationsegment deviation 0.860.86
NoNo 1,5231,523 7.07.0 10.010.0 0.69 (0.490.69 (0.49--0.98)0.98)
YesYes 1,5081,508 11.911.9 16.016.0 0.72 (0.550.72 (0.55--0.94)0.94)

Elevated cardiac markerElevated cardiac marker 0.220.22
NoNo 666666 11.811.8 12.912.9 0.92 (0.590.92 (0.59--1.41)1.41)
YesYes 2,3652,365 8.88.8 13.013.0 0.67 (0.520.67 (0.52--0.85)0.85)

GRACE scoreGRACE score 0.150.15
00--140140 2,0492,049 7.57.5 8.88.8 0.83 (0.610.83 (0.61--1.12)1.12)
³³141141 982982 13.713.7 21.621.6 0.62 (0.450.62 (0.45--0.83)0.83)

0.33 0.50 0.70 1.00 1.502.00 3.00

Early better Delayed better

Secondary outcomeSecondary outcome



Revascularization and SurvivalRevascularization and Survival
NSTEMI and CHFNSTEMI and CHF

•• Global Registry (GRACE)Global Registry (GRACE)
•• 29,844 with NSTEMI between 1999 and 200729,844 with NSTEMI between 1999 and 2007
•• 4,953 with CHF at presentation (35%) 4,953 with CHF at presentation (35%) 

KK--II or IIIII or III
•• Goal:  analyze impact of revascularization Goal:  analyze impact of revascularization 

on survival on survival 

Steg PG et al:  Circ 118:1163, 2008Steg PG et al:  Circ 118:1163, 2008



Revascularization and SurvivalRevascularization and Survival
NSTEMI and CHFNSTEMI and CHF

Revasc.
23%

No Revascularization
77%

N=3634N=3634 No No 
RevascRevasc

RevascRevasc PP

MaleMale 58%58% 63%63% 0.010.01
AgeAge 7575 7272 <0.001<0.001

EFEF 40%40% 50%50% <0.001<0.001

Hx CHFHx CHF 34%34% 24%24% <0.001<0.001

TIA/CVATIA/CVA 15%15% 11%11% 0.010.01

Steg PG et al:  Circ 118:1163, 2008Steg PG et al:  Circ 118:1163, 2008
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Revascularization and SurvivalRevascularization and Survival
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OverallOverall
No revascularizationNo revascularization
RevascularizationRevascularization

Steg PG et al:  Circ 118:1163, 2008Steg PG et al:  Circ 118:1163, 2008

Hospital MortalityHospital Mortality

No.No. 3,6343,634 2,8152,815 819819 24,89124,891 16,29316,293 8,5988,598
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Revascularization and SurvivalRevascularization and Survival
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Steg PG et al:  Circ 118:1163, 2008Steg PG et al:  Circ 118:1163, 2008

Mortality PostMortality Post--Discharge to 6 MonthsDischarge to 6 Months

No.No. 2,5982,598 1,9911,991 607607 18,81418,814 12,29212,292 6,5226,522



3026009-52

Hazard ratioHazard ratio
CharacteristicCharacteristic 66--month mortalitymonth mortality (95% CI)(95% CI)
Male sexMale sex 0.37 (0.210.37 (0.21--0.64)0.64)
Female sexFemale sex 1.07 (0.641.07 (0.64--1.77)1.77)
Age Age ³³75 yr75 yr 0.59 (0.360.59 (0.36--0.97)0.97)
Age <75 yrAge <75 yr 0.59 (0.340.59 (0.34--1.05)1.05)
History of diabetesHistory of diabetes 0.69 (0.410.69 (0.41--1.15)1.15)
or insulin treatmentor insulin treatment
No diabetesNo diabetes 0.52 (0.300.52 (0.30--0.88)0.88)
History of MIHistory of MI 0.53 (0.300.53 (0.30--0.93)0.93)
No history of MINo history of MI 0.65 (0.400.65 (0.40--1.06)1.06)
PCI vs no revascularizationPCI vs no revascularization 0.61 (0.410.61 (0.41--0.92)0.92)
CABG vs no revascularizationCABG vs no revascularization 0.62 (0.270.62 (0.27--1.39)1.39)

Revascularization and SurvivalRevascularization and Survival
Risk of DeathRisk of Death

Steg PG: Circ 118:1163, 2008Steg PG: Circ 118:1163, 2008

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Lower riskLower risk Higher riskHigher risk
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Conclusions – This observational study suggests a 
low use of in-hospital revascularization in non-ST-
elevation acute coronary syndrome patients with CHF.  
The consistent reduction in postdischarge death in 
revascularized patients suggests that broader 
application in this high-risk group may be beneficial.
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