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A very old story…….

The Interventional Cardiologist

The Intellectual Non Interventional
Cardiologist



Two questions in one….

• Routine invasive strategy: should we perform an 
angiogram in all patients with « high risk » ACS or 
should they be treated medically and tested for 
ischemia?

– FIR metaanalysis

• Timing of angiogram: immediately, or in the first 24-
48 hours?

– TIMACS
– ABOARD



RITARITA--3: 53: 5--year mortalityyear mortality
OR 0.76 (95%CI: 0.58-1.00, p=0.054)

Selective invasive

Routine 
invasive

n = 1810

FRISC II: 5FRISC II: 5--year year 
mortalitymortality

RR 0.95 (95%CI: 0.75-1.21, p=0.693)

Selective invasive

Routine invasive

n = 2457

ICTUS: 5ICTUS: 5--year mortalityyear mortality

Selective
invasive

Routine invasive

HR 1.13 (95%CI: 0.80-1.60, p=0.52)

n = 1190
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ProceduresProcedures

• 5467 patients with nSTE-ACS included

• Routine invasive strategy
• “Early” angiography with subsequent PCI or 

CABG

• Selective invasive strategy
• Angiography only if refractory angina or rest 

ischemia occurs despite optimal medical 
therapy



Combined dataset Hazard ratio p-value

Selective Selective 
invasive   invasive   
n = 2746n = 2746

Routine  Routine  
invasive   invasive   
n = 2721n = 2721

(95% CI)

MI 338     338     
12.9%12.9%

260      260      
10.0%10.0%

0.77            
(0.65 - 0.90)

0.001

CV death 218       218       
8.1%8.1%

181        181        
6.8%6.8%

0.83            
(0.68 - 1.01)

0.068

CV 
death/MI

475     475     
17.9%17.9%

389      389      
14.7%14.7%

0.81            
(0.71 -0.93) 

0.002

Primary outcomes at 5 yearsPrimary outcomes at 5 years



Combined dataset Hazard ratio p-
value

Selective Selective 
invasiveinvasive

Routine  Routine  
invasiveinvasive

(95% CI)

All-cause 
death

321 321 
11.7%11.7%

288    288    
10.6%10.6%

0.90                 
(0.77 -1.05)

0.19

All-cause 
death/MI

560 560 
20.9%20.9%

480    480    
18.1%18.1%

0.85                 
(0.75 - 0.96) 

0.008

Outcomes at 5 yearsOutcomes at 5 years



Cumulative risk of CV death or MI by risk groupCumulative risk of CV death or MI by risk group

High

Intermediate

Low



SummarySummary

• The routine invasive strategy reduces 
cardiovascular death or MI at long-term follow-up
• 3.2% absolute risk reduction in CV death/MI 
• 19% relative risk reduction

• Risk stratification identifies the patient group with 
the greatest absolute benefits
• 11.1% absolute risk reduction in highest risk patients

• The absolute risk reductions in CV death/MI in 
low (2.0%) and Intermediate groups (3.8%) 
exceed those seen in many trials of 
pharmacological agents



Two questions in one….

• Routine invasive strategy: should we perform an 
angiogram in patients with ACS or should they be 
treated medically and tested for ischemia?

– ROUTINE INVASIVE STRATEGY 

• Timing of angiogram: immediately, or in the first 24-
48 hours?

– TIMACS
– ABOARD



• In patients with acute coronary syndromes, early invasive 
intervention (coronary angiography at a median of 14 hours) 
was compared with delayed intervention (angiography at a 
median of 50 hours)

• Primary outcome: composite of death, myocardial infarction, 
or stroke at 6 months

• Secondary outcome: death, MI, stroke or refractory angina at 
6 months



Mehta SR et al. N Engl J Med 2009;360:2165-2175

Primary end-point

Secondary end-points



Kaplan-Meier Cumulative Risk of the Primary Outcome, Stratified According to GRACE Risk 
Score at Baseline

Mehta SR et al. N Engl J Med 2009;360:2165-2175



Conclusion

• 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



Preliminary Results



Preliminary Results

ABOARD study designABOARD study designABOARD study design

NSTENSTE--ACS (352 pts) ACS (352 pts) 
2 of 3 Criteria: Ischemic symptom, ST2 of 3 Criteria: Ischemic symptom, ST--T change, troponin riseT change, troponin rise

with TIMI score with TIMI score >> 33

Immediate cathImmediate cath Next day cathNext day cath

All PCIs on abciximabAll PCIs on abciximab

11--month Followmonth Follow--upup

IVRS  RANDOMIZATIONIVRS  RANDOMIZATION



Preliminary Results

Primary EP (peak of troponin I)Primary EP (peak of troponin I)Primary EP (peak of troponin I)
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Preliminary Results

Composite Ischemic Endpoints at 1 monthComposite Ischemic Endpoints at 1 month
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Preliminary Results

Individual Ischemic Endpoints at 1 monthIndividual Ischemic Endpoints at 1 month
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Coronary angiogram in ACS: a personal 
view
• Routine invasive strategy: should we perform an 

angiogram in patients with ACS or should they be 
treated medically and tested for ischemia?

– ROUTINE INVASIVE STRATEGY

• Timing of angiogram: immediately, or in the first 24-
48 hours?

– Immediately in high-risk patients
• ST segment changes despite medical therapy
• Heart failure or cardiogenic shock
• VT, VF
• Diabetes, prior CABG or PCI (+/-)

– 24-48 hours after admission in others



One size doesn’t fill all !!!

Use your clinical judgment



Adapted from Bassand JP et al. Eur Heart J 2007;28:1598-1660

Trials in ACS: How to Compare the Results?
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Timing of first coronary revascularizationTiming of first coronary revascularization
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Differences Among ACS trialsDifferences Among ACS trials
Revascularization rates:

• In ICTUS, revascularization rates were high in the early invasive and the 
selectively-invasive groups

- during the initial hospitalization: 76% and 40% 

- within 1 year after randomization: 79% and 54%

• as compared with those in 

-TIMI-IIIb (64% vs. 58% at 1 year), 

-VANQWISH (44% vs. 33% at 23 months), 

-FRISC II (71% vs. 9% at 10 days, and 77% vs. 37% at 6 months), 

-TACTICS–TIMI 18 (61% vs. 44% at 6 months), and 

-RITA-3 (44% vs. 10% during the index admission, and 57% vs. 28% 
within 1 year) 

de Winter RJ et al. N Engl J Med 2005;353:1095-1104



Differences Among ACS trialsDifferences Among ACS trials
Biomarkers
• As in the VANQWISH trial, all patients in ICTUS had evidence of 

myocardial necrosis, as compared with 58% with an elevated 
troponin level in FRISC II, 54% in TACTICS–TIMI 18, and 75% in RITA-
3. 

• The fact that all patients in ICTUS were at high risk (as evidenced by 
an elevated troponin level) may explain the earlier and more frequent 
revascularization in the group assigned to a selectively invasive 
strategy. 

• The 40% rate of revascularization in the selectively invasive group 
from ICTUS is comparable to the 48% observed in patients with ACS 
from the GRACE registry.

de Winter RJ et al. N Engl J Med 2005;353:1095-1104


