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• BARD: Fees for conferences



Systems approach to improving survival after cardiac arrest
Ong MKH, Perkins G, Cariou A. Lancet 2018: 391:980-8



Outcomes following admission for out-of-hospital cardiac arrests

Perkins GD, et al. Lancet 2021
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ICU mortality after cardiac arrest: the relative contribution of shock and 
brain injury in a large cohort
Lemiale V, Dumas F, Mongardon N, Giovanetti O, Charpentier J, Chiche JD, Carli P, Mira JP, Nolan J, Cariou A
Intensive Care Med 2013



Reasons for death in patients successfully resuscitated from out-of-

hospital and in-hospital cardiac arrest
Witten L et al. Resuscitation 2019; 136: 93-99
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Shock, MOF and death

Early deaths after ROSC



Post-resuscitation shock: risk factors
Variables

Shock

n=73

No shock

n=75

P

Collapse to ROSC (min) 25 [14 -39] 15 [7 -30] 0.005

Defibrillation (n) 3 [1-6] 2 [1-3] 0.005

Total epinephrine (mg) 10 [3 -16] 2 [0 -10] 0.0002

Acute coronary syndrome 53.7 % 38.2 % 0.06

Reversible Myocardial Dysfunction in Survivors of OHCA
Laurent I, Monchi M, Chiche JD, Joly LM, Spaulding C, Bourgeois B, Cariou A, Rozenberg A, Carli 
P, Weber S, Dhainaut JF. J Am Coll Cardiol 2002





Nikolaou N et al. Resuscitation 2015

Hospital mortality for pts with ROSC  and STEMI 



“There are no randomised studies 

but given that many observational 

studies reported increased survival 

and neurologically favourable 

outcome, it is highly probable that 

early invasive management is 

beneficial in STE patients.”

ICU management



Coronary artery disease in patients with out-of-hospital 
refractory ventricular fibrillation cardiac arrest
Yannopoulos D, et al. J Am Col Cardiol 2017



Ibanez et al. Eur Heart J 2018

ESC Guidelines 2017

CoSTR.ILCOR.org (updated March 08, 2021)

ILCOR CoSTR 2021

Recent statements



ERC – ESICM Guidelines 2021

• Emergent cardiac catheterisation laboratory evaluation (and 
immediate PCI if required) should be performed in adult patients 
with ROSC after cardiac arrest of suspected cardiac origin with 
ST-elevation on the ECG



Value of ECG 
abnormalities after 
cardiac arrest?

Should we restrict the use of immediate coronary angiogram 
… to AMI with ST-segment elevation?



Association of Timing of Electrocardiogram Acquisition After Return of 
Spontaneous Circulation With Coronary Angiography Findings in Patients 
With Out-of-Hospital Cardiac Arrest
Baldi E, Schnaubelt S, Caputo ML, et al. JAMA Netw Open. 2021
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Proportion of CA patients without STE who required an early  PCI  



Is sooner really better?

Timing of CAG in non-STEMI patients



Survival in patients without acute ST-elevation after cardiac arrest and 
association to early CAG - a post hoc analysis from the TTM trial
Dankiewicz J et al. Intensive Care Med 2015
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Lemkes JS et al. NEJM 2019
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Desch S et al. NEJM 2021
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• Emergent cardiac catheterisation laboratory evaluation (and immediate 
PCI if required) should be performed in adult patients with ROSC after 
cardiac arrest of suspected cardiac origin with ST-elevation on the ECG

• In patients with ROSC after out-of-hospital cardiac arrest (OHCA) without 
ST-elevation on the ECG, emergent cardiac catheterisation laboratory 
evaluation should be considered if there is an estimated high probability 
of acute coronary occlusion (e.g. patients with haemodynamic and/or 
electrical instability)

ERC – ESICM Guidelines 2021



Emergency Versus Delayed Coronary 
Angiogram In Survivors Of Out-Of-Hospital 

Cardiac Arrest Without ST Segment Elevation: 
Results Of The EMERGE Trial

Christian Spaulding, on behalf of the EMERGE investigators

AHA Meeting 2021



EMERGE Randomized Trial

• Hypothesis: Performing an immediate CAG after an OHCA without 
ST segment elevation on the post-resuscitation ECG and no 
obvious non-cardiac cause of arrest leads to a better outcome 

• Primary end-point: 180-day survival with no or minimal 
neurological sequel (Cerebral Performance Category (CPC) 1 or 
2)

AHA Meeting 2021



EMERGE: Trial Design

Survivors of OHCA with no ST segment elevation

Check inclusion and exclusion criteria
Informed consent

Randomization

Immediate coronary angiogram Delayed (48-96 hours) coronary angiogram

Primary end-point: 180 day survival with CPC 1 or 2

AHA Meeting 2021



EMERGE: Inclusion and Exclusion Criteria

Inclusion criteria

Adult patients > 18 years 
of age 

OHCA with return of 
spontaneous circulation 
(ROSC), without obvious 
non-cardiac cause of 
arrest) 

Admitted to a center with 
an intensive care unit and 
a 24/7 interventional 
cardiology department 

Exclusion criteria

No ROSC

ST segment elevation

In-hospital cardiac arrest

Participation in another 
intervention study

Absence of informed 
consent

AHA Meeting 2021



EMERGE: 
Primary end-point: Survival at 180 days with CPC 1 or 2
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Delayed CAG
Immediate CAG

Number at risk

Delayed CAG
Immediate CAG

AHA Meeting 2021



We should probably be more selective…

Targeting patients with 

high prevalence of 

coronary cause of arrest



ROSC without STE: is later PCI equivalent to immediate PCI?

Radsel P, Noc M. Resuscitation 84 (2013) 1169– 1170



Is emergent PCI associated with a clinical benefit in post-CA patients without ST 
segment elevation pattern? Insights from the Parisian registry (PROCAT II)
Dumas F, Bougouin W, Geri G, Lamhaut L, Rosencher J, Pène F, Chiche JD, Varenne O, Carli P, Jouven
X, Mira JP, Spaulding C, Cariou A (JACC Cardiovasc Interv 2016)
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Should we used a risk-stratification strategy in the decision for early invasive 
strategy in survivors of out-of-hospital cardiac arrest?
Bougouin  W, Dumas F, Karam N, Maupain C, Marijon E, Lamhaut L, Jost D, Beganton F, Varenne O, Spaulding C, Jouven X, Cariou A; on 
behalf from the Sudden Death Expertise Center

Favors controls Favors early CAG

JACC Cardiovasc Interv 2017



Coronary angiogram after cardiac arrest?
Allegro ma non troppo

Immediate coronary angiography (+/- PCI):

• Should be proposed immediately if STEMI on 

post-ROSC ECG

• Should be (at least) discussed in other patients 

… in patients with the highest risk of coronary 

cause … in those with preserved neurological 

outcome
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