
 

 

SoCARE study. Is the post-resuscitation trend in sodium levels associated with 

outcome? A substudy of the STEPCARE trial.  

Hypernatremia is an independent risk factor for mortality in critically ill patients (Lindner et 

al., 2007; Waite et al., 2013). However, only a few studies have focused on sodium levels 

in out-of-hospital cardiac arrest (OHCA) patients. In one study, hypernatremia at hospital 

admission was independently associated with worse neurological outcomes at discharge 

compared to normonatremia. Furthermore, development of hypernatremia within the first 

48 hours after admission was independently associated with both worse neurological and 

survival outcomes (Ye et al., 2024). On the other hand, both hypo- and hypernatremia 

upon hospital arrival were associated with a decreased likelihood of favourable 

neurological outcomes in patients with non-traumatic OHCA. Additionally, the probability of 

favourable neurological outcomes decreased with further changes in serum sodium levels 

beyond the normal range (Shida et al., 2022). A post hoc study using data from four 

randomised controlled trials showed that early hyponatremia after cardiac arrest was 

associated with a lower probability of a favourable functional outcome at 6-months 

(Lascarrou et al., 2023). In another study, hypernatremia at 24 hours showed a strong and 

independent association with poor long-term neurological outcomes in OHCA survivors 

(Cho et al., 2022). Madelaine et al. also found that natremia 24 hours after OHCA may 

serve as a predictor of brain death (Madelaine et al., 2021). Many confounders exist, as 

patients with severe brain injury are more likely to develop diabetes insipidus or to receive 

hyperosmotic fluids for brain edema (Tisdall et al., 2006). On the other hand, in an 

experimental porcine model of cardiac arrest, infusion of hypertonic sodium lactate could 

reduce brain injury (Annoni et al., 2023). 

We hypothesize that deranged sodium balance with an increasing trend in serum sodium 

within the first days in the ICU may associate with unfavourable functional outcomes in 

OHCA patients. We further hypothesize that the association is different depending on the 

severity of disease and that in the MIRACLE2 score medium-risk group, increasing sodium 

levels during the first 48 hours may be associated with a favourable functional outcome. 

Patients: Adult OHCA patients participating in the STEPCARE trial 

Exposure: Sodium values during the first 48 hours of post OHCA care in the ICU 

Outcomes: Mortality at 180 days. Functional outcome defined by using the mRS scale 6 

months after OHCA. 

We will investigate whether different trends in sodium concentration within the first two 

days after OHCA are associated with functional outcome at 180 days. We will analyse the 

trends according to three severity levels defined by the MIRACLE2 score (risk for poor 

functional outcome low MIRACLE2 score 1-2; intermediate MIRACLE2 score 3-4; and high 

MIRACLE 2 score 5).  

Data requirements:   

Daily (1st 48 hours):  



 

 

-All values on Na, and K from all blood-gas analyses  

-Cumulative intake of i.v. fluid/day 

-Cumulative diuresis  

-Cumulative administered sodium mmol/ day 

-Cumulative administered potassium mmol/day 

Was the patient treated with hypertonic saline yes/no? 

MIRACLE2 score (collected in the main eCRF) 

 

Additional data required* 

The additional data is found in the routine eCRF data 

Lead Investigators: 

Emilia Kortesuo, Markus Skrifvars, Matti Reinikainen, Joonas Tirkkonen, Heikki Kiiski, 

Markus Tujunen, Johanna Hästbacka 

Co-Investigators:  

All STEPCARE site investigators interested in participating 

Participating sites: 

All STEPCARE sites, where investigators interested in participating and laboratory data 

and administered Na, K, and fluid data are available 

Funding: 

(Markus Skrifvars:) Academy of Finland, Sigrid Juselius Foundation 

Government funding for university level research will be applied 

How to join? 

Contact: Johanna 

johanna.hastbacka@tuni.fi 
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