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POINT OF VIEW

Clinical management of accidental hypothermia

Manejo clinico de la hipotermia accidental

Robert Blasco Marifio'?, Ifiigo Soteras Martinez**

Accidental hypothermia is defined as the unintentio-
nal lowering of core temperature below 35°C." In
Spain, the incidence of this environmental disorder is
not quantified, but it is estimated to be low in compari-
son with other European countries. In the USA, approxi-
mately 1500 people/year die from accidental hypother-
mia while in Spain, in the last 18 years, about 19
people/year died (according to data from the National
Institute of Statistics). However, mortality is not neces-
sarily representative of incidence. A simplistic analysis
might lead us to think that the logical reason for a su-
pposedly lower incidence would be climatic aspects.
However, published experience points to a multifacto-
rial set of causes that may lead to under-diagnosis of
hypothermia. There are different reasons that favor be-
ing in the presence of an entity that emergency teams
are not very aware of,? especially outside specific natu-
ral environments such as the high mountains, and we
would like to point them out.

The lack of knowledge of how this environmental
disease affects the body and its pathophysiological simi-
larity to other entities can lead to bias in the initial as-
sessment of affected individuals, distorting diagnostic
guidance, clinical judgment and decision making. Just
as an athlete in the natural environment knows that
hypothermia is an “enemy” and must take it into ac-
count; healthcare personnel involved in emergency care
must learn to think about hypothermia, this being the
only way to prevent, diagnose and initially treat a po-
tentially serious disease.

Triage of accidental hypothermia cases can be com-
plex even with multiple temperature measurement sys-
tems.®> However, many thermometers are not validated
for use in the natural environment and there is little
knowledge of the limitations of different anatomical
temperature measurement points. In the intubated pa-
tient, temperature measurement using a probe in the
distal esophageal third is recommended, whereas, in
the patient without airway protection, epitympanic
temperature measurement using a thermistor probe, a
very sensitive type of resistor whose values vary with
temperature very markedly, is recommended. The
pre-hospital approach is crucial in determining severity,

as the risk of arrhythmias and cardiorespiratory arrest
(CRA) is negatively correlated with core temperature.
The main electrophysiological changes of the heart in
hypothermia occur in cardiac repolarization, leading to
QT lengthening and alteration of the arrhythmogenic
threshold.* In 64% of cases of hypothermic CRA, ventri-
cular fibrillation or pulseless ventricular tachycardia is
identified as the initial rhythm, and up to one third of
cases may present as asystole or pulseless electrical
activity.

The scale used according to the Swiss model has
been the most common clinical classification tool for
accidental hypothermia. It makes it possible to quantify
thermal severity when a thermometer is not available,
based on physical examination (shivering, level of cons-
ciousness, etc.), although the correlation between the
clinical findings and the patient’s actual temperature is
not always as expected. This classification may overesti-
mate 18% and underestimate 21% of the assessments.®
Recently this classification has been revised and a sim-
plified assessment has been proposed that relates the
clinical findings of the AVDN scale (A-Alert, V-Verbal,
D-Pain, N-No response, Spanish acronyms) to the risk
of CRA.® A temperature below 28°C or a stage 3-4 of
the revised classification are indication for transfer of
the patient to a hospital with extracorporeal technolo-
gy’ (Table 1).

Cases of severe accidental hypothermia have been
described in Spain,®® although most of them have not
been reported in the scientific literature even though
they have generated great social repercussions. In
2020, the first case of accidental hypothermia with CRP
and extracorporeal membrane resuscitation (ECMO)
was published after almost 6 hours of circulatory
arrest.’! It is the first case in Spain of extracorporeal
resuscitation by hypothermia and one of the longest
successful neurological resuscitations published in the
world literature. This case has been a training and care
revulsive, both prehospital and in-hospital.

It has served to make it clear that rescue and resus-
citation teams should have specific training in acciden-
tal hypothermia and that cases of hypothermia with
CRA can occur in temperate climates such as ours and
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Table 1. Adaptation of the old Swiss Classification revised by
Musi et al.6 and the place of transfer

Stage 1 Stage 2 Stage 3 Stage 4
Victim with
.. Conscious altered level of . ..
OSC?i;r;al victim with  consciousness uY:Egnmsc\’iv:]:S A%ZZEN
tremor without o o
Scale® (35-32°C) tremor (< 28-24°C) (< 24°C)
(< 32-28°C)
“D” Painor  ,,\,,
) N - No N” - No
Swiss respOnse response
Revised “A"- Alert  “V"- Verbal V\F/)ITH WITHOUT
6
Scale detectable detectable
: . signs of life*
signs of life
Glasgow
Coma 15 14-9 <9 3
Scale
Risk of Hypothermic
cardiac Low Moderate High yz.
arrests cardiac arrest
Hospital with
hc’:‘seaitrsls tor ICU, prefe- Hospital Hospital
Transfer’ de erFl)din on rably with  with eCPR  with eCPR
P 9 possibility to  capability capability

other illnesses perform CPR

*Absence of signs of life (respiration or pulse) for at least one minute.
ICU: intensive care unit; eCPR: extracorporeal cardiopulmonary
resuscitation.

can be successfully resuscitated. At the prehospital le-
vel, for example, the Sistema d’Emergéncies Mediques
(EMS) of Catalonia has developed an action guide for
cases of severe hypothermia, which implements trai-
ning on the importance of early detection and treat-
ment of accidental hypothermia. At hospital level, the
anesthesiology service of the Vall d’Hebron University
Hospital in Barcelona has developed a multidisciplinary
protocol for the treatment of cases of CRA due to acci-
dental hypothermia requiring ECMO as a method of re-
suscitation and rewarming.

Deciding which hypothermic patients are candidates
for initiation of cardiopulmonary resuscitation (CPR) can
be complex. Potassium values have been used as a
prognostic marker, but it can be dangerous to base
prognosis and the decision whether to initiate CPR sole-
ly on isolated potassium values, since these have a cer-
tain degree of intrinsic biological variability and can
vary up to 2 mmol/L depending on the point of extrac-
tion. On the other hand, clinical findings can be mislea-
ding in decision making, especially for untrained profes-
sionals. Thus, very adverse gasometric findings
(pH < 6.8 and lactate > 15 mmol/L), an unobserved
CRA, the first cardiac rhythm in asystole, chest com-
pressions not initiated in the first 10 minutes of CRA or
the performance of intermittent CPR are not absolute
contraindications for the initiation of CPR maneuvers.'
Only the presence of injuries incompatible with life, in-
compressible thorax or victims of an avalanche buried
for more than 60 minutes with first rhythm in asystole
and an airway occupied by snow are considered abso-
lute contraindications. For this reason, the recently pu-
blished European resuscitation guidelines” advise the

use of prognostic scales to support the decision to ini-
tiate CPR or not. There are currently 2 scales based on
prognostic variables in hypothermic patients [(ICE and
HOPE (originally, a hyperlink to the scale’s website was
generated)].”*' Neither of the 2 is validated in
polytrauma patients, although their use is recommen-
ded in the case of hypothermia due to avalanche, whe-
re associated polytrauma should always be suspected.
The HOPE score values predict survival success until
hospital discharge. With a HOPE < 10% and an
ICE > 12, extracorporeal CPR (eCPR) would not be indi-
cated. A patient with a favorable score on any scale
and a transfer of less than 6 hours to a center with ex-
tracorporeal technology is indicated for rewarming and
support by eCPR.

The key elements that influence the final prognosis
of severe hypothermia are adequate planning and
coordination of the rescue operation, prediction of po-
tential problems, action according to elaborated pro-
tocols, including immediate and high quality CPR, car-
diorespiratory support and rewarming with ECMO."
To this end, training in accidental hypothermia and
the development of cross-cutting guidelines with each
of the possible interveners are key to the development
of a correct chain of survival that includes the particu-
larities of the hypothermic patient. In this way, it will
be possible to identify the possible victim of severe
hypothermia, initiate life support measures, reduce the
time of arrival at the destination hospital, implement
effective treatment to improve survival and improve
the final prognosis.
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