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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
Lemiale V, Dumas F, Mongardon N, Giovanetti O, Charpentier J, Chiche JD, Carli P, Mira JP, Nolan J, Cariou A
Intensive Care Med 2013
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Preventing unrecognised oesophageal intubation: a consensus guideline 
from the Project for Universal Management of Airways and international 
airway societies
Chrimes N et al. Anaesthesia 2022

• While the CO2 level may be attenuated in a 
patient in cardiac arrest receiving chest 
compressions, a level below 1 kPa (7.5 mmHg) 
would generally reflect either an incorrectly 
placed tube or a very high likelihood of a poor 
outcome from resuscitation.

• In the presence of high-quality chest 
compressions, cardiac arrest cannot be assumed 
to be the cause of inability to satisfy the criteria 
for sustained exhaled carbon dioxide, and 
certainly does not explain a ‘flat trace’. This 
should prompt exclusion of oesophageal
intubation as its cause
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Airway management after ROSC

• Patients who remain comatose following ROSC, or who have another 
clinical indication for sedation and mechanical ventilation, should have 
their trachea intubated if this has not been done already during CPR. 

• Tracheal intubation (with or without drugs) should be performed only 
by experienced operators who have a high success rate. 

• Correct placement of the tracheal tube must be confirmed with 
waveform capnography.

• Post ROSC patients may require drug assisted tracheal intubation – the 
same level of care should be provided as for any other critically ill 
patient with a physiologically or anatomically challenging airway in 
terms of skills of the provider, monitoring, and choice of drugs for 
induction, and maintenance of sedation 





Schmidt et al. NEJM 2022

BOX Trial

Oxygenation during the First 48 Hours



Effect of skin tone on the accuracy of the estimation of arterial oxygen 
saturation by pulse oximetry: a systematic review
Martin D et al. Br J Anaesthesia 2024

• The majority of studies reported 
overestimation of SaO2 by pulse oximetry in 
participants with darker skin tones or from 
ethnicities assumed to have darker skin 
tones.

• Pulse oximetry can overestimate true SaO2 
in people with darker skin tones. 

Frequency of occult hypoxaemia in paired SpO2-SaO2 measurements 
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Control of oxygenation

• Immediately after ROSC, use 100% (or the maximum available) inspired 
oxygen until the arterial oxygen saturation (SpO2) can be measured and 
titrated reliably with pulse oximetry or the partial pressure of arterial 
oxygen (PaO2) can be measured.

• As soon as SpO2 can be measured reliably or arterial blood gas values 
are obtained, titrate the inspired oxygen to achieve an arterial oxygen 
saturation of 94-98% or arterial partial pressure of oxygen (PaO2) of 10–
13 kPa (75–100 mmHg). Be aware that pulse oximetry can overestimate 
the true oxygen saturation in people with darker skin tones, and low-
flow states will cause low signal quality.

• Avoid both hypoxaemia (PaO2<8 kPa or 60 mmHg) and hyperoxaemia
following ROSC.



NEJM 2023



Favorable Neurocognitive Outcome with Low Tidal Volume Ventilation after 
Cardiac Arrest
Beitler  JR et al. AJRCCM 2017

Probability of discharge with favorable neurocognitive outcome through Day 28

Entire cohort (n=256) Propensity matched cohort (n=194)
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Control of ventilation

• Obtain arterial blood gases and monitor end tidal CO2 in mechanically 
ventilated patients.

• Target normocapnia – a partial pressure of carbon dioxide of 4.7–6.0 
kPa (or approximately 35-45 mmHg) in adults with ROSC after cardiac 
arrest.

• In patients with accidental hypothermia or treated with hypothermia 
monitor PaCO2 frequently as hypocapnia may occur.

• In hypothermic patients use consistently either temperature or non-
temperature corrected blood gas values.

• Use a lung protective ventilation strategy aiming for a tidal volume of 6–
8 mL/kg ideal body weight.



BOX Trial

Kjaergaard et al. NEJM 2022

Blood Pressure over the First 48 Hours 





Bougouin W et al. Intensive Care Med 2022

A third of patients received continuous intravenous epinephrine after the ROSC. Epinephrine associated with higher all-cause 
and cardiovascular-specific mortality, compared with norepin. infusion, in analyses using various methodological approaches
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Haemodynamic monitoring and management

• Avoid hypotension and target a SBP >100 mmHg (or a MAP>60–65 
mmHg) after cardiac arrest.

• Maintain perfusion with fluids, noradrenaline and/or dobutamine, 
depending on individual patient need for intra- vascular volume, 
vasoconstriction or inotropy.

• Do not give steroids routinely after cardiac arrest.

• Perform echocardiograpy as soon as possible in all patients to detect 
any underlying cardiac pathology and quantify the degree of myocardial 
dysfunction.

• All patients should be monitored with an arterial line for continuous 
blood pressure measurements, and it is reasonable to monitor cardiac 
output in haemodynamically unstable patients.



Effect of Prehospital Induction of Mild Hypothermia on Survival and 
Neurological Status Among Adults With Cardiac Arrest
Kim F et al. JAMA 2014

Proportion of comatose patients achieving either death without awakening or awakening as a function of days after cardiac arrest
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Temperature control

• Actively prevent fever by targeting a temperature ≤ 37.5 °C for patients 
who remain comatose after ROSC from cardiac arrest.

• Comatose patients with mild hypothermia (32–36 °C) after ROSC should 
not be actively warmed to achieve normothermia.

• We recommend against the routine use of prehospital cooling with 
rapid infusion of large volumes of cold intravenous fluid immediately 
after ROSC.



COACT TOMAHAWK EMERGE

Early coronary angiogram after cardiac arrest in non-STEMI patients





Association of Timing of Electrocardiogram Acquisition After Return of 
Spontaneous Circulation With Coronary Angiography Findings in Patients 
With Out-of-Hospital Cardiac Arrest
Baldi Eet al. JAMA Network Open 2021

• Question: Is the time from the ROSC to ECG acquisition 
associated with the percentage of false-positive ECG findings 
for STEMI in patients who experience out-of-hospital cardiac 
arrest?

• Findings:  In this cohort study of 370 patients who were 
resuscitated from out-of-hospital cardiac arrest, the 
percentage of false-positive ECG findings among those 
performed 7 minutes or less after ROSC (18.5%) was 
significantly higher than those performed between 8 and 33 
minutes (7.2%) and over 33 minutes (5.8%) after ROSC.

• Meaning: Results of this study suggest that early ECG 
acquisition after ROSC is associated with a higher percentage 
of false-positive ECG findings for STEMI after out-of-hospital 
cardiac arrest.

Key PointsProportion of false-positive ECG findings over time





Studies Design Population CT scan types CT scan performance
Branch et 

al, 2023

Prospective N= 247 idiopathic OHCA

N=104 in the systematic 
strategy 

Vs 

N=143 in the standard of 
care strategy 

CT head-to-pelvis, including 

coronary CT angiographic data, 
within 6 hours after hospital 

arrival

Vs 

CT head, thoracic, and/or 

abdominopelvic

38% of potentials causes (myocardial infarction, pneumonia, heart 

failure, pulmonary embolism, abdominal catastrophe, haemorrhagic 
cerebral vascular accident

Chelly et 

al, 2012

Retrospective N= 355 OHCA without 

obvious causes of CA at 
admission

CT head and pulmonary 

angiogram 

20% of potentials causes: stroke, pulmonary embolism, acute 

pulmonary edema, traumatic brain injury, pleural effusion, 
pneumothorax, pneumonia 

Adel et al, 

2022

Prospective N= 225 OHCA CT head and pulmonary 

angiogram 

15% of potentials causes: pulmonary embolism, tension 

pneumothorax, intra cranial bleeding, aortic dissection, pericardial 
tamponade

70% of CPR complications: rib or sternal fractures, aspiration, hepatic 
bleeding, intra-abdominal air 

Hwang et 

al, 2021

Retrospective N=452 OHCA including: CT head, chest and abdomen 7% of potentials causes: chest: 12.5%, abdominal: 5.3%, head: 4.4%

Moriwaki

et al, 
2013

Retrospective N=1153 idiopathic 

sudden death survivors

Peri-mortem non-contrast head 

and/or thorax CT scans

22% of potentials causes of death: aortic dissection, airway obstruction 

or submersion, hypoxia due to pneumonia, cerebro-vascular disorder, 
asthma and acute worsening of chronic obstructive pulmonary disease, 

pulmonary embolism

Yang et al, 

2020

Retrospective N= 93 OHCA with ECPR CT chest and pelvis 77% of potentials causes of CA or complications of CPR: myocardial 

infarction, hypoxic brain injury, sternal/rib fractures, aortic dissection, 
pulmonary embolism, cardiac tamponade

Studies assessing CT-scan performance for identification of causes or 
complications of OHCA. Benghanem & Cariou, Resuscitation 2023
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Transport 



OHCA with ROSC
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ICU admission
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ECG?

Cardiac prodromes / STEMI

Coronary angiography

Neurologic or respiratory / No STE

CT-scanIf negative

(trauma, bleeding, sepsis..)

Et à Cochin, vous faites quoi ?



Post-resuscitation care : 8 domains of care where quality 
should be assessed

Grand J et al. EHJ ACC 2023
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Prediction of poor and good outcome Organ donation if brain death or poor 
neurological outcome
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Cardiac arrest centres for patients with non-traumatic 
cardiac arrest: a systematic review
Boulton AJ, et al. Resuscitation 2024

“This review supports a weak recommendation that adults with OHCA are cared for at CACs based on very low certainty of evidence”
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Cardiac arrest centres

• Adult patients with non-traumatic OHCA should be considered for 
transport to a cardiac arrest centre for post-resuscitation care, 
whenever possible, according to local protocols.

• Health care networks should establish local protocols to develop 
and maintain a cardiac arrest network. 



Sinning C et al. Eur Heart J 2020



Post-resuscitation care: key messages
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