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Timing of intervention in NSTE-ACS 

• What do the guidelines tell us? 

• Any need for immediate invasive approach? 

• No mortality benefit with an early invasive approach? 

• Putting trials in perspective 

 



ESC guidelines: Risk stratify your ACS patients! 

http://www.outcomes-
umassmed.org/grace/acs_risk/acs_risk_c

ontent.html 



Recommendations for revascularization in NSTEMI 

Specification Level Class Level 

An invasive strategy is indicated in patients with: 
• GRACE score >140 or at least one high-risk criterion. 
• recurrent symptoms. 
• inducible ischaemia at stress test. 

I A 

An early invasive strategy (<24 h) is indicated in patients with 
GRACE score >140 or multiple other high-risk criteria. I A 

A late invasive strategy (within 72 h) is indicated in patients with 
GRACE score <140 or absence of multiple other high-risk criteria 
but with recurrent symptoms or stress-inducible ischaemia. 

I A 

Patients at very high ischaemic risk (refractory angina, with 
associated heart failure, arrhythmias or haemodynamic instability) 
should be considered for emergent coronary angiography (<2 h). 

IIa C 

An invasive strategy should not be performed in patients: 
• at low overall risk 
• at a particular high-risk for invasive diagnosis or intervention. 

III A 

W Wijns & P Kohl et al. 
ESC/EACTS revasc guidelines 2010 



Randomized clinical trials comparing different 
invasive treatment strategies 

W Wijns & P Kohl et al. 
ESC/EACTS revasc guidelines 2010 



Early (≤24hrs) vs delayed (≥36hrs) coronary 
angiography in NSTEMI/UAP TIMACS trial 

Death, MI, 

or stroke 

Death, MI,  

or refractory ischemia 

SR Mehta et al. 
N Engl J Med 2009;360:2165-75. 



Early (≤24hrs) vs delayed (≥36hrs) coronary 
angiography in NSTEMI/Unstable AP - TIMACS trial 

SR Mehta et al. 
N Engl J Med 2009;360:2165-75. 

Death, MI, or stroke hazard in high (GRACE>140) vs low risk (GRACE ≤140) patients 



High risk situations needing emergency coronary 
angiography 

Ongoing or recurrent ischaemia. 

Dynamic spontaneous ST changes (>0.1 mV depression 

or transient elevation). 

Deep ST depression in anterior leads V2–V4 indicating 

ongoing posterior transmural ischaemia. 

Haemodynamic instability. 

Major ventricular arrhythmia. 
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Do not miss a true posterior acute STEMI! 



Do not miss a true posterior acute STEMI! 
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Immediate (<2 hrs) vs. early (10-48 hrs) vs. 
selective invasive approach (LIPSIA-NSTEMI Trial) 

H Thiele et al. 
Eur Heart J (2012) 33, 2035–2043 

death and non-fatal MI death, non-fatal MI, & refractory ischaemia 



Immediate (<2 hrs) vs. early (10-48 hrs) vs. 
selective invasive approach (LIPSIA-NSTEMI Trial) 

H Thiele et al. 
Eur Heart J (2012) 33, 2035–2043 

death, non-fatal MI, & refractory ischaemia 

Immediate 
Early 

Selective 

In NSTEMI patients, an immediate invasive approach does not offer an advantage 
over an early or a selective invasive approach with respect to large MI’s as defined 

by peak CK-MB levels, which is supported by similar clinical outcomes. 



Catheterization laboratories open 24 hours a day, 
every day: does stable NSTE ACS need the offer? 

…there is again a trend for an early invasive strategy to 
reduce mortality.  
In contrast, as for MI, the analysis suggests increased risk 
with the early strategy, which can be explained by the 
periprocedural elevation of cardiac damage biomarkers, 
but this association did not reach the level of formal 
statistical significance.  
Finally, major bleeding is, for the first time, shown to be 
significantly reduced by early intervention, suggesting 
that patients at high risk of bleeding may benefit from an 
early angiography.  
Thus, we have yet to start to open our catheterization 
laboratory 24 h a day, every day, for ‘stable’ NST-ACS in 
order specifically to target fragile patients. P.L. Sanchez & F. Fernandez-Aviles 

Eur Heart J (2012) 33, 1992–1995 
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early (≤ 2 days) vs. delayed (3 to 5 days) angiography  
post hoc analysis FRISC-II + ICTUS + RITA-3   

P Damman et al. 
J Am Coll Cardiol Intv 2012;5:191–9 

In patients presenting 

with NSTE-ACS, early 

angiography within 48 h 

does not reduce the 

incidence of 5-year death 

or MI, when compared 

with delayed angiography 

within 48 to 120 h. 



Optimal Timing of Invasive Strategy in NSTE-ACS 

EP Navarese et al. 
Ann Intern Med. 2013;158(4):261-270 

ORs for MI early vs. a delayed invasive strategy 



Optimal Timing of Invasive Strategy in NSTE-ACS 

EP Navarese et al. 
Ann Intern Med. 2013;158(4):261-270 

To definitively answer the question of a potential survival 

benefit with early compared with later intervention: 

an RCT would require approximately 7807 patients per group (a total of 15 

614 patients) to have 80% statistical power  

and approximately 10 450 per group (a total of 20 900 patients) to have 

90% statistical power  

to detect the 30-day mortality decrease estimated in this analysis (OR, 

0.80, translating into a 1% absolute difference in favor of early 

intervention, assuming the absolute mortality rate of 4.7% seen in the late 

intervention trial groups) with   2-sided of 0.05. 
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Timing of angiography in NSTEMI and  
risk of complications 

Risk periprocedural MI Risk major bleeding 

RK Riezebos & FWA Verheugt 
Heart 2013, in press 



Timing of angiography in NSTEMI and  
risk of complications 

Risk periprocedural MI Risk recurrent ischemia/MI 

RK Riezebos & FWA Verheugt 
Heart 2013, in press 



Conclusion: Let‘s stick to the guidelines! 

Evaluation 

• Quality of chest pain. 

• Symptom-orientated 

physical examination. 

• Short history for the 

likelihood of CAD. 

• Electrocardiogram 

(ST elevation?). 

STEMI reperfusion 

ACS 

possible 

1. Clinical Evaluation 2. Diagnosis/Risk Assessment 3. Coronary angiography 

No CAD 

early 

< 24 h 

< 72 h 

urgent 

< 120 min 

no/elective 

Validation 

• Response to antianginal treatment. 

• Biochemistry/troponin. 

• ECG. 

• Echocardiogram. 

• Calculated risk score (GRACE). 

• Risk criteria. 

• Optional: CT, MRI, scintigraphy. 

Eur Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

Very high risk 

Grace 
> 140 

Grace 
< 140 


