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Editorial

Therapeutic hypothermia after cardiac arrest: We have found the
missing piece puzzle!
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The influence of temperature on different conditions has been
described since Hippocrates. In the last century, Benson reported a
favourable outcome after cardiac arrest with the use of hypother-
mia [1]. Later, several reports highlighted the deleterious effects of
hyperthermia in several conditions, and especially after cardiac
arrest [2,3]. After decades of being neglected, therapeutic
hypothermia has returned to the forefront at the beginning of
the 21st century. In 2002, two studies reported an improved
neurological outcome with the use of therapeutic hypothermia
compared to normothermia in patient presenting an initial
shockable rhythm [4,5]. However, a significant percentage of
patients in the control group of the HACA study developed fever; it
was therefore unclear if the benefits resulted from hypothermia or
the avoidance of hyperthermia. To answer this question, the large
prospective TTM study compared the targeted temperatures of 33
vs. 36 8C in patients with an out-of-hospital cardiac arrest from a
presumed cardiac cause [6]. In both groups, the temperature was
controlled during the interventions, introducing the concept of
targeted temperature management instead of therapeutic hypo-
thermia. Contrary to previous studies, the authors did not show
any benefit of hypothermia compared to normothermia. This led
the ILCOR to modify its guidelines concerning temperature from
32–34 8C to a targeted temperature management of 32–36 8C, for
all patients with coma following cardiac arrest [7]. However, the
generalisation of these guidelines is questionable. Most studies
supporting these recommendations included cardiac arrest
patients presenting an initial shockable rhythm. But the level of
evidence for patients presenting an initial non-shockable rhythm
remains poor, despite their high proportion in the cardiac arrest
population and their unfavourable outcome. Moreover, these
studies reported conflicting results. Indeed, a retrospective non-
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randomised study showed an improved neurological outcome
associated with therapeutic hypothermia 32–34 8C [8], while a
secondary analysis of the non-shockable rhythm patients included
in the TTM study did not show a difference between targeted
hypothermia and targeted normothermia. Thus, there was a need
for a randomised trial assessing therapeutic hypothermia in
survivors of cardiac arrest with an initial non-shockable rhythm.

In a recent prospective multicentric trial, Lascarrou et al.
compared two different strategies of temperature management in
out-of-hospital and in-hospital cardiac arrest patients presenting a
non-shockable rhythm (asystole and pulseless electrical activity)
[9]. In the moderate therapeutic hypothermia arm, patients were
cooled, maintained at 33 � 0.5 8C for 24 hours and rewarmed
gradually to 37 � 0.5 8C for 24 hours. In the controlled normothermia
arm, patients were maintained actively to a temperature of
37 � 0.5 8C during 48 hours. The neurological outcome was assessed
by the cerebral performance category scale on day 90. The results
showed an improved survival with favourable neurologic outcome
(cerebral performance category 1 and 2) in the group treated with
moderate therapeutic hypothermia compared to the targeted
normothermia group reaching 10.2% vs. 5.7%; P = 0.04. The mortality
at day 90 was mainly due to the withdrawal of life-sustaining
treatments, comparable in both groups. Across subgroups, the results
of the intervention seemed consistent. The percentages of potential
complications attributable to hypothermia (arrhythmia, infections)
were not different between groups. Unfortunately, we can regret the
lack of data on the proportion of patients in the target temperature
during the intervention, as well as for the percentage of fever. A recent
work showed a dramatic increase of this proportion after the change
of target temperature from hypothermia to normothermia [10]. This
is even more important as the study reports a seemingly higher
percentage of use of basic external cooling in the normothermia
group. The intravascular cooling catheter and the surface closed-loop
devices are not associated to a better outcome, but allow a better
temperature management [11].

The authors should be congratulated for this study of
paramount importance. Aside from representing the first random-
ised trial of temperature intervention in non-shockable rhythm
cardiac arrest patients, it also showed an improvement in
neurologic outcome. However, these positive results favouring
therapeutic hypothermia compared to normothermia add com-
plexity in the temperature management of these patients. On one
hand, it supports the ILCOR guidelines with high quality data for
the target temperature 32–36 8C. On the other hand, it does not
y Elsevier Masson SAS. All rights reserved.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.accpm.2019.10.008&domain=pdf
https://doi.org/10.1016/j.accpm.2019.10.008
https://doi.org/10.1016/j.accpm.2019.10.008


Editorial / Anaesth Crit Care Pain Med 38 (2019) 573–574574
support the assertion that hypothermia and normothermia are
equally good or bad. The ILCOR guidelines cover a large range of
target temperature from hypothermia to normothermia. Knowing
the effects of temperature on homeostasis, these guidelines
actually offer very different treatments. These interventions might
act differently according to the patients’ characteristics and the
circumstances of cardiac arrest (in-hospital vs. out-of-hospital,
shockable vs. non-shockable rhythm). Therapeutic hypothermia
can thus be beneficial in non-shockable rhythm [9], neutral in
shockable rhythm [6] and deleterious in in-hospital cardiac arrest
[12]. These discrepancies argue for adapting target temperature
according to criteria that remains to be determined.

In summary, the HYPERION trial fills a major gap in the care of
post-cardiac arrest patients presenting an initial non-shockable
rhythm suggesting that therapeutic hypothermia improves
neurological outcome.
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