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Acute Cardiovascular Care

Top Story: Pre-Hospital Cooling*

Kim F, et al. Effect of Prehospital Induction of Mild Hypo-
thermia on Survival and Neurological Status Among 
Adults With Cardiac Arrest. JAMA 2014; 311: 45–52.

Commented by Professor Maaret Castren

Karolinska Institutet, Stockholm, Sweden

The benefi t from prehospital cooling in cardiac arrest is still 
without fi nal answers.

Since 2002, therapeutic hypothermia has been implemented 
around the world in the treatment of cardiac arrest victims. 
Two studies, of which one was based in the prehospital setting 
[1, 2], demonstrated that survival was better if a cardiac arrest 
patient was cooled after the return of spontaneous circulation 
(ROSC). In 2008, Kämäräinen et al published the fi rst study to 
examine the possible approach of cooling during the cardiac 
arrest, before ROSC [3], and this remains a topic of great in-
terest to this day.

Last year at the AHA meeting in Dallas, Texas, an interest-
ing study was presented by Francis Kim and his colleagues 
in  Seattle, that was published in JAMA on the same day. The 
aim was to study standard care of cardiac arrest victims with 
or without prehospital cooling with an infusion of upto 2 litres 
of 4 °C cold saline after ROSC.

Seattle EMS has one of the best systems in the world with very 
high survival rates. The study thus had a very good grounding 
in an effective system with a good research culture. The proto-
col allowed the receiving hospital to treat the patient with their 
own protocols and decisions made by the treating physician. 
Analyses were performed separately for patients in ventricu-
lar fi brillation and patients in other initial rhythms. The pri-
mary analysis included 1359 patients of which 688 were ran-
domised to prehospital cooling with cold saline. Of these 688, 
not all received cold saline, with 4% of the VF group and 7% 
of the non shockable rhythm group not receiving the treatment 
despite being randomised to that arm. Less than 50% of those 
patients received the full 2 l of saline. Those given it  were 
cooled to 34 degrees more than one hour faster than the con-
trol group and the temperature was approx. 1.2 degrees lower 
when the cooled patients arrived at the hospital.Importantly, 
only 77% of all patients enrolled into the study received cool-
ing in the hospital. 

The authors concluded that there was no overall survival ben-
efi t, nor improvement in neurological outcome in the patients 
cooled after ROSC in the fi eld by using cold saline.

However, multiple factors infl uencing the survival after a car-
diac arrest were not mentioned in the article including the 
quality of the CPR delivered.

One detail missing in all studies currently reporting neurolog-
ical outcome after cardiac arrest, is the improvement of CPC 
(cerebral performance category) as compared to the patients 
baseline prior to the cardiac arrest. When CPC is reported au-
thors only give the category the patients have on assessment 
after the cardiac arrest without taking into account that not all 
of the patients might have been in CPC 1 when they arrested.

There are some unpublished data from Dr Tiainen and the 
Helsinki group showing that in a cohort of 57 patients, two 
with a fi nal CPC 2 were CPC 2 already before the arrest and 
out of three patients assessed as CPC 3 after their arrest, two 
were CPC 2 before the arrest and one was CPC 3. Therefore 
outcome improvement can only be fully appreciated once a 
clear picture is obtained of the functional status of the patient 
before their cardiac arrest.

Looking at some of the multiple studies examining prehospi-
tal cooling using cold saline as a hypothermia induction meth-
od in the immediate post resuscitation phase, including stud-
ies from the authors of one of the landmark trials from 2002 
[1, 2] there appears to be no benefi t in outcome despite an ac-
tual reduction in temperature prior to hospital arrival (REF). 
Kim has again shown this, but also with a report of possible 
harm to the patient (through re-arrest rate and levels of pulmo-
nary oedema).

It is a concern that the authors state though that prehospital 
cooling is of no benefi t. This is incorrect and one can wonder 
how a prominent paper like JAMA has not demanded a more 
precise statement of what the research question of this study 
actually was. Specifi cally, does post-ROSC cooling using cold 
saline improve outcome from cardiac arrest?

We know from animal studies that there is a signifi cant dif-
ference in the results from cooling when different methods 
are used. For example one study [4 demonstrated a difference 
of 63% in survival between the use of cold saline when com-
pared to the total liquid ventilation method, while another [5] 
showed the use of trans nasal evaporative cooling resulted in 
100% successful resuscitation in a swine model of cardiac ar-
rest, compared with only 29% when cold saline was used. It 
is also shown in many studies that volume loading quickly 
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after ROSC is not benefi cial as volume loading gives a rise 
in right atrial pressure with coronary artery pressure remain-
ing unchanged. This leads to coronary and cerebral perfusion 
pressure decreasing.

There are also two very different periods in resuscitation in 
the prehospital setting: the intra-arrest period and the post-ar-
rest period. The study by Kim et al is looking only at the later. 
There has been one randomised control study on intra-arrest 
cooling with trans nasal evaporative cooling which showed 
strong trends towards benefi t, but as this study was not pow-
ered for outcome, limited conclusions can be drawn [6]. Cool-
ing during arrest may provide some protection from the isch-
emic event as well as preventing or reducing the development 
of the reperfusion injury we know take please after ROSC.

In conclusion, Kim et al has led an interesting study investi-
gating one cooling method, cold saline, in the post-arrest pe-
riod. Reviewing the data, we can conclude that this method 
does not provide benefi t to the outcome of the cardiac arrest 
patient. There are other methods available for the induction of 
pre-hospital moderate therapeutic hypothermia and other time 
points in the resuscitation (during CPR) to target the start of 
cooling, that still may further improve survival and neurologi-
cal function for those suffering from cardiac arrest.

The resuscitation community needs to keep an open mind and 
not jump to an incorrect assumption on prehospital cooling 
based on Kim’s study. Even the author himself, states in a vi-
deo interview taken during the AHA conference in November 
last year, that other methods may be benefi cial [7].

We continue enrolment into the PRINCESS study [8] looking 
at survival from cardiac arrest when using intra-arrest-trans-

nasal evaporative cooling, and eagerly await the conclusion. 
Over 300 patients are included and we will have some impor-
tant results in due time. Let the evidence guide us and lets us 
not be too fast in drawing conclusions when the current evi-
dence is lacking.
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