
www.ICRjournal.com

EDITORIAL

© RADCLIFFE CARDIOLOGY 2022

Coronary

Out-of-hospital cardiac arrest (OHCA) affects approximately 80,000 
patients per year in the UK, with survival to hospital discharge below 10%.1 
A call to action towards a more uniform treatment strategy is much 
needed, and this has been addressed by the British Cardiovascular 
Interventional Society (BCIS) Multidisciplinary Expert Group.1 Importantly, 
that document clearly defines requirements for cardiac arrest centres 
(CACs), as well as protocols for the initial assessment and cardiovascular 
management of the OHCA population, which is, as recognised by the 
authors, very heterogeneous in terms of post-resuscitation ECG, 
haemodynamic status and initial neurological presentation (Figure 1).

Because ‘conscious’ OHCA survivors have no post-resuscitation brain 
injury and should be treated within existing acute coronary syndrome 
networks, the consensus document appropriately focuses on the great 
majority of OHCA patients with suboptimal prehospital ‘chain of survival’ 
and longer delays to the return of spontaneous circulation (ROSC).1,2 
Because of a prolonged ‘no-/low-flow’ period, post-resuscitation brain 
injury occurs often and most patients remain comatose despite ROSC. 
The brain therefore becomes an additional, and even more important, 
target organ because a lack of neurological recovery is one of the most 
catastrophic events for patients, and represents a predominant cause of 
hospital death. Unfortunately, the ultimate severity of post-resuscitation 
brain injury, which may vary from no or mild disability to a permanent 
vegetative state, cannot be securely predicted at the time of hospital 
admission when decisions for immediate coronary angiography (CAG) and 
percutaneous coronary intervention (PCI) are made. The authors of the 
BCIS consensus position statement address this issue well, and consider 
that this decision should be individualised by integrating known 
comorbidities, post-resuscitation ECG, haemodynamic status estimated 
by SCAI category A–E and the likelihood of neurological recovery using 
the MIRACLE2 score, which can be easily estimated on hospital 
admission.3,4 The absence of prohibitive comorbidities, ST-elevation 

myocardial infarction (STEMI) on post-resuscitation ECG, recurrent cardiac 
arrest and/or haemodynamic instability (SCAI B–E) and a realistic 
likelihood for neurological recovery with a MIRACLE2 score <3 would 
strongly argue for immediate CAG/PCI.5 In contrast, in haemodynamically 
stable comatose patients without STEMI, on the basis of four randomised 
trials, CAG/PCI can be safely deferred and performed selectively if patients 
develop STEMI, recurrent cardiac arrest and/or haemodynamic instability 
during hospital treatment.1 In the absence of such events, CAG/PCI may be 
delayed until the patient regains consciousness. Such a selective or 
delayed strategy reduces the need for CAG by almost 50% without any 
harm to the patients.

Although we are aware of specific circumstances related to the UK 
prehospital and hospital systems and understand the aim of the authors 
of the BCIS consensus position statement to maximise benefit and reduce 
futility, our concern regarding the advice to admit only patients with initial 
shockable rhythm and/or STEMI to specialised CACs remains unresolved. 
This advice particularly misses a subgroup of OHCA patients who are 
haemodynamically unstable and are likely to benefit from admission to a 
CAC because of the availability of short-term mechanical circulatory 
support. Furthermore, although we agree that shockable rhythm usually 
indicates cardiac aetiology, 20–30% of patients with a presumed cardiac 
cause, such as Adams–Stokes syndrome, catastrophic coronary artery 
disease, non-ischaemic cardiomyopathy, massive pulmonary 
thromboembolism and cardiac tamponade, may present with asystole or 
pulseless electrical activity. This is also true for the great majority of 
patients with non-cardiac OHCA aetiology that cannot be adequately 
diagnosed in the prehospital settings. Although we agree that definite 
scientific proof is lacking and eagerly await the results of the UK-based 
ARREST trial, we believe that all these OHCA patient subsets are likely to 
be better treated in specialised CACs, as also recommended by major 
international guidelines. In addition to the 24/7 availability of CAG/PCI and 
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mechanical circulatory support, CACs have skilled intensive care units, 
electrophysiology, neurophysiology, imaging and specialised surgery 
departments, if needed.
If the currently proposed triage algorithm based only on the presence of 
initial shockable rhythm and STEMI is to be implemented, we advise very 

close communication with prehospital emergency teams that starts 
before patient transport, together with a low threshold for CAC admission. 
Furthermore, if an OHCA patient is admitted to a non-CAC, attending 
emergency and/or care physicians should communicate with neighbouring 
CACs on a 24/7 basis if a patient needs specialised interventions provided 
only by a CAC. Needless to say, in such cases, urgent immediate transport 
to a CAC should be available. For example, if a haemodynamically stable 
comatose survivor without STEMI on post-resuscitation ECG develops 
STEMI and/or cardiogenic shock after admission to a local intensive care 
unit, a CAC should be alerted and the patient urgently transported for 
immediate CAG/PCI.

Finally, we would like to emphasise that well-functioning prehospital and 
hospital systems for comatose OHCA patients with ROSC are also 
necessary prerequisites to address the needs of a much more complex 
and demanding OHCA subgroup without ROSC in the field (Figure 1). 
Currently, these patients may undergo immediate implantation of veno-
arterial extracorporeal membrane oxygenation (ECMO). Despite equivocal 
results from currently available randomised trials, we believe this may be 
the ultimate upgrade of a mature high-volume acute coronary syndrome–
OHCA network with interventional cardiologists responsible for 
percutaneous ECMO in the cath lab, followed by CAG and PCI.6–8

Figure 1: Subgroups of Out-of-Hospital 
Cardiac Arrest Patients
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C-CPR = conventional cardiopulmonary resuscitation; E-CPR = cardiopulmonary resuscitation with 
veno-arterial extracorporeal membrane oxygenation; OHCA = out-of-hospital cardiac arrest; ROSC 
= return of spontaneous circulation. 

1.	 Pareek N, Keeble T, Curzen N. British Cardiovascular 
Interventional Society consensus position statement 
on out-of-hospital cardiac arrest 1: pathway of care. 
Interv Cardiol Rev 2022;17:e18 https://doi.org/10.15420/
icr.2022.09. 

2.	 Slapnik E, Rauber M, Kocjancic ST, et al. Outcome of 
conscious survivors of out-of-hospital cardiac arrest. 
Resuscitation 2018;133:1–4. https://doi.org/10.1016/j.
resuscitation.2018.09.005; PMID: 30244190.

3.	 Baran DA, Grines CL, Bailey S, et al. SCAI clinical expert 
consensus statement on the classification of cardiogenic 
shock: this document was endorsed by the American 
College of Cardiology (ACC), the American Heart Association 
(AHA), the Society of Critical Care Medicine (SCCM), and the 
Society of Thoracic Surgeons (STS) in April 2019. Catheter 

Cardiovasc Interv 2019;94:29–37. https://doi.org/10.1002/
ccd.28329; PMID: 31104355.

4.	 Pareek N, Kordis P, Beckley-Hoelscher N, et al. A practical 
risk score for early prediction of neurological outcome after 
out-of-hospital cardiac arrest: MIRACLE2. Eur Heart J 
2020;41:4508–17. https://doi.org/10.1093/eurheartj/ehaa570; 
PMID: 32731260.

5.	 Pareek N, Beckley-Hoelscher N, Kanyal R, et al. MIRACLE2 
score and SCAI grade to identify patients with out-of-
hospital cardiac arrest for immediate coronary angiography. 
JACC Cardiovasc Interv 2022;15:1074–84. https://doi.
org/10.1016/j.jcin.2022.03.035; PMID: 35589238.

6.	 Yannopoulos D, Bartos JA, Raveendran G, et al. Advanced 
reperfusion strategies for patients with out-of-hospital 
cardiac arrest and refractory ventricular fibrillation (ARREST): 

a phase 2, single-centre, open-label, randomised controlled 
trial. Lancet 2020;396:1807–16. https://doi.org/10.1016/
S0140-6736(20)32338-2; PMID: 33197396.

7.	 Belohlavek J, Smalcova J, Rob D, et al. Effect of intra-arrest 
transport, extracorporeal cardiopulmonary resuscitation, 
and immediate invasive assessment and treatment on 
functional neurologic outcome in refractory out-of-hospital 
cardiac arrest a randomized clinical trial. JAMA 
2022;327:737–47. https://doi.org/10.1001/jama.2022.1025; 
PMID: 35191923.

8.	 Goslar T, Knafelj R, Radsel P, et al. Emergency percutaneous 
implantation of veno-arterial extracorporeal membrane 
oxygenation in catheterization laboratory. EuroIntervention 
2016;12:1465–72. https://doi.org/10.4244/EIJ-D-15-00192; 
PMID: 27998838.

2


