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Which factors regulate cerebral blood flow?

Shardlow et al. Anesthesia and Intensive Care 2008



What do the Guidelines say about blood gases?

Nolan et al. ICM 2021



10% of patients are severely hyperoxaemic after
return of spontaneous circulation

Humaloja et al Resuscitation 2019 



Could hyperoxia be harmful?

Kilgannon et al. JAMA 2010

paO2 =40 kPa 300 mmHg

???



However other studies have not shown this
association

Humaloja et al Resuscitation 2019 



• 802 comatose patients resuscitated from a presumed cardiac reason
for the arrest

• 2x2 factorial design studying both oxygen and blood pressure

• Treated at two cardiac arrest centers in Copenhagen, Denmark

Schmidt et al. NEM 2022



Restrictive (9 kPa) or liberal (14 kPa) oxygen
target

Schmidt et al. NEM 2022



No difference in outcome

Schmidt et al. NEM 2022



How about carbon dioxide targets?



Carbon dioxide levels and mortality after
cardiac arrest

Helmerhorst et al. Crit Care 2016

6 kPa 



Jakkula et al ICM 2018



• Factorial 23 design 

• Multicenter

• 5 centers in Finland and one in Denmark

• Targeting high-normal (6 kPa) or low normal (4.5 kPa) levels
of carbon dioxide for 36 hours after ICU admission

• 120 patients with cardiac arrest and ventricular fibrillation as 
the initial rhythm

Methods and results



NIRS blinded to clinicians

Jakkula et al Trials 2017



Separation between carbon dioxide
groups

Jakkula et al. ICM 2018

37.5 mmHg

Tidal volume =5.4 ml/kg, frequency 11

Tidal volume=5.8 ml/kg, frequency 12



Difference in NIRS in carbon dioxide
groups

Jakkula et al. ICM 2018



Difference in NSE between carbon
dioxide groups

Jakkula et al. ICM 2018



1700 patient RCT on mild hypercapnia will be
published early 2023



How about electrolyte management after cardiac
arrest…?!?



Hanning et al. Resuscitation 2016



Sterns etal. NEJM 2015



How common are sodium disorders in 
cardiac arrest patients?

Shida et al. Hear and Vessels 2022



Shida et al. Hear and Vessels 2022



Incidence of sodium abnormalities

Shida et al. Hear and Vessels 2022

13%                    75%                      12%



Elderly patients with more commonly
unwitnessed cardiac arrests and with a 

non-shockable initial rhythm

Shida et al. Hear and Vessels 2022



Associations with better outcome

Shida et al. Hear and Vessels 2022



How about correcting the low sodium?

Very little data available but….

Hoiland et al. Circ Res 2019



• Brain tissue oxygen
(pbO2) monitoring in 18 
post cardiac arrest
patients

• Infusion of hypertonic 
saline

Hoiland et al. Circ Res 2019

• Measurement of brain
tissue oxygen before and 
after



Hoiland et al. Circ Res 2019

Infusion of hypertonic saline

Decrease of the
cerebral oedema?!?



How about potassium?



Choi et al. AXEM 2020 

5%                                         40%                                     55%



Factors associated with potassium derrangements

Choi et al. AXEM 2020 

Higher potassium with increasing age, female gender, 
diabetes, non-shockable rhythm, unwitnessed arrests… 



Potassium levels and survival

Choi et al. AXEM 2020 



Conclusions
• The evidence suggests aiming at ”normality”            

paO2 10-13 kPa, paCO2 4.5-6 kPa

• Oxygen and carbon dioxide influence brain oxygenation but we do not
really know whether that is useful

• The TAME trial will provide more evidence soon…

• Disorders of sodium and potassium occur and appear appear more
common in complicated arrests

• Very little conclusive evidence with regards to treatment so we simply
need to follow ”usual care” principles

• Should hypertonic be studied as a treatment?



Questions?

markus.skrifvars@hus.fi


