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CONSENSUS STATEMENT

Consensus document on the management of patients 
with accidental hypothermia from the Spanish Society 
of Anesthesiology, Resuscitation and Pain Management 
(SEDAR), the Spanish Society of Intensive Care Medicine, 
Critical Care and Coronary Units (SEMICYUC), and the 
Spanish Society of Emergency Medicine (SEMES)

Robert Blasco Mariño1-3,a, Eduard Argudo4,5,6,b, Iñigo Soteras Martínez7,8,c, 
Manuel Luis Avellanas Chavala9,10,b, Manuel Pons Claramonte11,12,c, Javier Rius13,14,a, 
Laura Martín Sánchez15,b, Asier Pinillos Alonso16,17,c, Duilio González-Delgado18,a, 
Jesús Abelardo Barea Mendoza19,20,b, Carlos Pérez Fernández21,c, Michelle Laurens Acevedo2,3,a

Accidental hypothermia is an underdiagnosed condition with a significant impact on public health. With the aim of 
providing the basis for a comprehensive care framework, 12 panelists from 3 Spanish scientific societies (SEDAR, 
SEMES and SEMICYUC) developed this multidisciplinary consensus document. Through a systematic search and the 
final synthesis of 281 articles including 1,704,632 patients, 37 recommendations were developed through a 2-round 
Delphi process, distributed across 8 application domains based on the organization of a rescue chain: prehospital 
prevention, initial evaluation, management and transport, hospital detection, care of the polytraumatized patient, 
hospital rewarming, cardiac arrest, and resuscitation. Robust consensus among panelists (>75% agreement) and 
excellent internal consistency (ω = 0.913) were achieved, providing a solid document that may serve as a basis for the 
implementation of standardized protocols.

Keywords: Accidental hypothermia. Cardiopulmonary resuscitation. Extracorporeal circulation. Cardiac arrest. First aid. 
Prehospital emergency care.

Documento de consenso sobre el manejo de pacientes con hipotermia 
accidental de la Sociedad Española de Anestesiología, Reanimación y 
Terapéutica del Dolor (SEDAR), la Sociedad Española de Medicina Intensiva, 
Crítica y Unidades Coronarias (SEMICYUC) y la Sociedad Española 
de Medicina de Urgencias y Emergencias (SEMES)

La hipotermia accidental es una condición infradiagnosticada con un impacto significativo en la salud pública. Con el 
objetivo de proporcionar las bases para un marco de atención integral, 12 panelistas de 3 sociedades científicas espa-
ñolas (SEDAR, SEMES y SEMICYUC) han elaborado este documento de consenso multidisciplinar. Mediante una bús-
queda sistemática y la síntesis final de 281 artículos que engloban 1.704.632 pacientes, se elaboraron 37 recomenda-
ciones distribuidas en 8 ámbitos de aplicación mediante un proceso Delphi de dos rondas. Los ámbitos se definieron 
según la continuidad asistencial de una cadena de rescate: prevención prehospitalaria, evaluación inicial, manejo y 
traslado, detección hospitalaria, atención del paciente politraumatizado, recalentamiento hospitalario, parada cardio-
rrespiratoria y reanimación. Se alcanzó un consenso robusto entre los panelistas (> 75% de acuerdo) y una excelente 
consistencia interna (ω = 0,913), lo que proporciona un documento sólido que puede servir de base para la imple-
mentación de protocolos estandarizados.

Palabras clave: Hipotermia accidental. Reanimación cardiopulmonar. Circulación extracorpórea. Parada cardiorrespira-
toria. Primeros auxilios. Atención prehospitalaria de urgencias.
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Introduction

Accidental hypothermia (AH) is defined as an unin-
tentional decrease in core temperature < 35 °C. It oc-
curs when heat loss exceeds heat production and con-
servat ion, e ither because of exposure to low 
environmental temperatures (accidental or primary hy-
pothermia) or because of secondary mechanisms that 
impair thermoregulation (e.g., trauma, intoxication, or 
severe illness).

AH may develop at any stage of prehospital or 
in-hospital care if heat-conservation measures are not 
implemented. Lack of clinical suspicion, a presentation 
similar to that of other conditions, insufficient training, 
and the absence of standardized protocols contribute 
to underdiagnosis, delaying diagnostic and therapeutic 
measures  and adverse ly  a f fect ing prognos i s . 
Implementation of systematic multidisciplinary guide-
lines may improve patient safety at all levels of care.

The primary endpoint of this consensus document is 
to provide evidence-based recommendations on the 
prevention, diagnosis, and treatment of patients with 
AH. Secondary endpoints include analyzing the specific 
characteristics of prehospital care and their impact on 
survival, characterizing the specific needs of trauma pa-
tients, and proposing management algorithms for se-
vere cases and those with associated cardiac arrest 
(CA).

Methodology

The guidelines in this document were developed in 
accordance with the AGREE II (Appraisal of Guidelines 
for Research & Evaluation) instrument for guideline ap-
praisal and good-practice recommendations.1,2 
Identification and synthesis of the available evidence 
were performed through a scoping systematic review 
following the PRISMA guidelines for scoping reviews 
(PRISMA-ScR).3

Initially, a coordinating group of 4 clinical experts 
developed a methodological protocol that was evaluat-
ed and approved by the scientific committees of the 
Spanish Society of Anesthesiology, Resuscitation and 
Pain Therapy (SEDAR), the Spanish Society of Intensive 
and Critical Care Medicine and Coronary Units 
(SEMICYUC), and the Spanish Society of Emergency 
Medicine (SEMES). The protocol was prospectively reg-
istered on the Open Science Framework (OSF) platform 
(https://osf.io/jvsqz/files/osfstorage; DOI: 10.17605/
OSF.IO/JVSQZ), including a pilot data-extraction form. 
An expert panel comprising 12 panelists was subse-
quently established to ensure multidisciplinary balance, 
including 4 representatives from each society: 4 special-
ists in anesthesiology and resuscitation (SEDAR), 2 spe-
cialists in emergency medicine and 2 nurses (SEMES), 
and 4 specialists in intensive care medicine (SEMICYUC). 
Recruitment was performed through an open call dis-
seminated by the participating societies, and selection 
was based on research experience and field of exper-

tise. The group had a mean of 14 years of clinical prac-
tice and a mean age of 42 years.

Data extraction

The search strategy was designed by an informa-
tion specialist with expertise in systematic reviews and 
was implemented in PubMed, EMBASE and MEDLINE, 
Biblioteca Virtual de Salud (BVS), Web of Science 
(WoS), and Cochrane Library. ClinicalTrials.gov and 
the World Health Organization International Clinical 
Trials Registry Platform were also searched. The Peer 
Review of Electronic Search Strategies (PRESS) checklist 
was used to validate the search strategy, and a second 
information specialist performed an independent 
search. Studies reporting original data on AH in adults 
(> 18 years) published between 2004 and 2024 in 
English or Spanish were included. Clinical trials, sys-
tematic reviews, meta-analyses, cohort studies, 
case-control studies, and case series were accepted. 
Case reports without original data, guidelines, letters, 
and narrative reviews were excluded. Articles address-
ing induced or therapeutic hypothermia, drug-induced 
hypothermia, burns, immersion, or avalanches were 
also excluded.

Two authors (RB and ML) independently performed 
screening and data extraction using Rayyan (Rayyan 
Systems, Boston, MA, United States).4 Discrepancies 
were resolved by consensus. Articles considered to an-
swer the PICO question were selected for full-text re-
view. All data of interest were extracted into a precon-
figured table using a spreadsheet (Microsoft Excel; 
Microsoft, Inc., Redmond, WA, USA), which was inde-
pendently reviewed by both authors. The variables col-
lected were title, name of principal investigator, nation-
ality of principal investigator, article type, sample size, 
population, intervention, comparator, outcomes, find-
ings of interest, declared conflicts of interest, whether 
the article answered the PICO question, and level of 
evidence according to the Oxford Centre for Evidence-
Based Medicine (OCEBM) tool.5

Delphi process

The Delphi process was designed to identify areas of 
consensus regarding practical recommendations based 
on the literature. Recommendations were developed in 
3 blocks (prehospital, in-hospital, and cardiac arrest 
[CA] and cardiopulmonary resuscitation [CPR]). A 
2-round RAND/UCLA method was used.6 In round #1, 
12/12 panelists voted on the recommendations using a 
1–9 Likert scale in Google Forms. Acceptance was de-
fined as $ 75% of votes scoring $ 7 (1–3 disagree-
ment, 4–6 neutral, 7–9 agreement). In round #2, 12/12 
panelists participated in a virtual meeting to discuss 
recommendations with low scores. Reasons for inclu-
sion or exclusion of each recommendation were docu-
mented. The recommendations were then voted on 
again using the same acceptance criteria. Results from 
each round were described using descriptive statistics 
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[mean and SD], and internal consistency was assessed 
using McDonald’s omega coefficient. For each panelist, 
the mean absolute difference between their scores and 
the panel mean score for each recommendation was 
calculated and then averaged across all recommenda-
tions. A maximum interpanelist variability of 20% was 
established a priori. Values above this threshold would 
have prompted another voting round.

For each recommendation, the available body of ev-
idence was reviewed and synthesized, and one pivotal 
article was selected (the most informative or clinically 
relevant study). Risk of bias or methodological quality 
of the pivotal studies was systematically assessed using 
design-specific tools: Newcastle-Ottawa Scale (NOS) for 
observational studies,7 ROB 2 for clinical trials,8 
AMSTAR-2 for systematic reviews,9 and PROBAST for 
prognostic models10 (supplementary data 1: https://re-
vistaemergencias.org/extra/5330-A.pdf). Each recom-
mendation was graded according to the American 
College of Chest Physicians (ACCP) system,11 separating 
strength (1 = strong/recommendation, 2 = weak/sug-
gestion) from quality of evidence (A, B, C). The final 
grade (1A–2C) integrated both dimensions and was as-
signed according to the benefit-risk/burden balance, 
feasibility, and consistency of findings. The rationale for 
the grade assigned to each recommendation is de-
scribed in supplementary data 2 (https://revistaemer-
gencias.org/extra/5330-B.pdf).

Results

A total of 14,867 records were identified, of which 
281 met the inclusion criteria (Figure 1). The selected 
articles included a total of 1,704,632 patients. In Delphi 
round #1, the mean recommendation score was 8.15/9 
(SD, 0.5), and no recommendation received < 75% 
agreement. Mean interpanelist variability was 4.2% 
(maximum 14%), with a McDonald’s omega coefficient 
of 0.882, reflecting excellent internal consistency. In 
round #2, the mean score increased to 8.44/9 (SD, 
0.3), with no recommendation < 75% agreement. 
Mean interpanelist variability dropped to 2.7% (maxi-
mum 9%), with a McDonald’s omega of 0.913.

A total of 37 recommendations were developed and 
distributed across 8 areas of application (Table 1): (1–
3) prevention and initial prehospital management, 
(4) transport and coordination of care, (5) in-hospital 
prevention and detection, (6) specific management of 
trauma victims, (7) in-hospital treatment strategies, and 
(8) care of patients with CA and resuscitation. Of the 
37 recommendations, 18 (48.6%) were classified as 
grade 1 (strong) and 19 (51.4%) as grade 2 (weak). 
Regarding quality of evidence according to the ACCP 
system, no recommendation was graded A, 7 were 
graded B (18.9%), and 30 were graded C (81.1%) 
(supplementary data 2: https://revistaemergencias.org/
extra/5330-B.pdf).

A summary of the most relevant findings in each 
area is provided in Table 2.

Area 1: Prehospital prevention and detection 
of accidental hypothermia

Rescue and prehospital care services often lack ade-
quate equipment for the diagnosis and treatment of AH 
and, in many cases, also lack standardized management 
protocols.12 Various thermal protection systems are 
available in the prehospital setting (Table 3). However, 
although thermal blankets and insulation materials are 
commonly used, few units have active warming devices 
or low-reading thermometers. As a result, scales that 
estimate temperature thresholds according to clinical 
findings are frequently used, with the consequent risk 
of overestimating or underestimating severity and fail-
ing to mobilize resources appropriately.

During the initial assessment of AH, it should be de-
termined whether the patient’s clothing is wet, because 
wet garments increase heat loss through evaporation 
and conduction and precipitate the development of 
AH. Studies using human models and mannequins have 
shown that removing wet clothing or encapsulating it 
within a vapor-barrier system reduces heat loss and im-
proves skin temperature.13 Removing wet clothing ac-
celerates rewarming compared with leaving it in place, 
although this entails brief exposure to the cold and 
should therefore only be performed when safe and fea-
sible.14 Otherwise, a vapor barrier is an effective and 
preferable alternative.15

Area 2: Initial prehospital assessment

The currently internationally accepted scale for as-
sessing patients with AH is the revised Swiss staging 
system.16 This scale uses the AVPU system (Alert, Voice, 
Pain, Unresponsive) to estimate the degree of AH in the 
absence of core temperature measurement. Its purpose 
is to correlate the clinical presentation of AH with the 
risk of CA, although its applicability has not been vali-
dated (Table 4). Patients with grade $ III hypothermia 
(response to pain [P] or unresponsive [U]) may have a 
risk of CA approaching 50%, even in the absence of 
precipitating causes.17 Nevertheless, up to 39% of clas-
sifications may be incorrect, highlighting the need to 
use overlapping ranges and to consider the AVPU scale 
useful but imperfect. Level of consciousness, systolic 
blood pressure, and respiratory rate are clinical signs di-
rectly correlated with decreasing temperature. A heart 
rate < 45 beats/min is a marker of CA risk.18

AH may cause characteristic electrocardiographic 
abnormalities such as J waves or Osborn J waves, brad-
yarrhythmias, interval prolongation, and an increased 
risk of atrial or ventricular fibrillation (Figure 2). None 
of these abnormalities is pathognomonic of AH, and al-
though the J wave may have prognostic value, it does 
not independently predict mortality.19 These signs may 
constitute the first diagnostic clue in unconscious pa-
tients and help estimate severity. In moderate or severe 
AH, susceptibility to arrhythmias is high, even after 
minimal stimuli such as changes in position or pain.20 
Therefore, ECG and continuous monitoring should be 
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initiated as soon as possible, provided that patient safe-
ty permits.

Area 3: Initial management of hypothermia 
victims

The initial priority of any intervention should be to 

stop or minimize heat loss. Rewarming strategies availa-
ble in the prehospital setting are limited by the capacity 
to transport thermal equipment. Active rewarming sys-
tems are superior to passive methods for preventing 
complications of AH. Resistive warming (electric blan-
kets or direct conductive heat-transfer systems) is more 
effective than metallic blankets and, in trauma patients, 

Figure 1. Flow diagram.
Study selection process for the scoping systematic review on accidental hypothermia.
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can increase core temperature by 0.8 °C/h, reduce pain 
and anxiety, and improve patient satisfaction.21 Forced-
air warming provides greater thermal gain and comfort 
than blankets or halogen lamps.

During any manipulation of patients with AH, the 
risk of rescue collapse should be considered. This condi-
tion describes sudden cardiovascular decompensation 
caused by hypotension resulting from changes in circu-

latory redistribution and body pressure and may occur 
in both aquatic and terrestrial environments. It may be 
triggered during vertical mobilization or procedures 
that induce vagal reflexes (orotracheal intubation, ve-
nous cannulation, catheterization) in unstable patients 
with AH (systolic blood pressure < 90 mmHg, heart rate 
< 45 beats/min, or arrhythmias). Therefore, extreme 
caution and monitoring during manipulation are essen-

Table 1. Recommendations reached following multidisciplinary panel agreement

Area Recommendation Recommendation 
grade (ACCP)

Strength of 
recommendation

Prehospital prevention 
and detection

  1. �Adequate diagnostic and therapeutic resources are recommended in emergency 
medical services for the prevention, detection, and treatment of hypothermia. 1C Strong

  2. �Removal of wet clothing is suggested when safe and feasible, always minimizing 
exposure time. In very cold or windy environments, placing a vapor barrier over 
wet clothing may be preferable to undressing the patient.

2B Weak

  3. �Systematic temperature measurement and thermal protection are recommended 
in patients attended in prehospital settings. 1C Strong

Initial prehospital 
assessment

  4. �Use of the AVPU scale is suggested to relate the degree of hypothermia to the risk 
of clinical deterioration, particularly in the absence of more accurate diagnostic 
tools.

2C Weak

  5. �When feasible and safe, ECG and continuous monitoring are suggested in all pa-
tients with grade II or higher accidental hypothermia, provided that this does not 
delay arrival at the referral center.

2C Weak

  6. �Attention to preventive, diagnostic, and therapeutic temperature control is recom-
mended in all patients with severe trauma. 1C Strong

Initial management of 
hypothermia victims

  7. �Basic or advanced cardiopulmonary resuscitation is recommended in all hypo-
thermic patients without vital signs, even when the clinical circumstances appear 
unfavorable, except when criteria for withholding resuscitation are present.

1C Strong

  8. �Awareness of the risk of rescue collapse in hypothermic patients is recommended, 
particularly during mobilization or vagal maneuvers. 1C Strong

  9. �Active rewarming strategies, such as external active, resistive, or forced-air 
warming, are recommended in all patients attended in prehospital settings with 
findings suggestive of hypothermia, according to clinical needs and resource 
availability.

1B Strong

10. �Use of a multilayer protection system combined with active warming is recommen-
ded to improve thermal outcomes during prolonged mountain transport. 1B Strong

11. �Mechanical ventilation parameters should not be adjusted or guided solely on the 
basis of capnography data. 2C Weak

Pre- and in-hospi-
tal transport and 
coordination

12. �Patients with > grade III accidental hypothermia should be transferred to referral 
centers with extracorporeal life-support capability, optimizing transfer times and 
avoiding critical decisions during the early stages of management.

1C Strong

13. �Development and implementation of coordinated regional plans for the manage-
ment of accidental hypothermia are suggested, ensuring an integrated response 
among prehospital services, hospitals, and specialized centers.

2C Weak

14. �Preventive strategies to reduce heat loss during prehospital transport are sugges-
ted, even in normothermic patients. 2C Weak

15. �Implementation of standardized operating procedures for the care of all patients 
with hypothermia and continuing training strategies for health care personnel is 
suggested.

2C Weak

In-hospital prevention 
and detection

16. �Assessment of in-hospital prognosis in hypothermic patients using prognostic sco-
res is suggested rather than basing prognosis on isolated laboratory values. 2C Weak

17. �Prevention of hypothermia risk in vulnerable populations and exposed activities 
during winter periods is suggested. 2C Weak

18. �A high index of suspicion for hypothermia and, therefore, temperature measure-
ment during the initial emergency assessment are recommended in all patients 
aged > 65 years, individuals with altered consciousness, endocrine disorders, 
multiple comorbidities, signs of intoxication, or social isolation.

1C Strong

19. �Monitoring of temperature using a core-temperature measurement device is re-
commended whenever possible, particularly in patients with signs of severe illness. 1C Strong

20. �Awareness of the limitations and reliability of different temperature-measurement 
sites in clinical decision-making is suggested. 2C Weak

21. �Implementation of multidisciplinary protocolization and quality-improvement 
programs is suggested to ensure temperature measurement in every patient pre-
senting to an emergency department.

2C Weak

22. �Prevention campaigns and strategies targeting vulnerable populations (older 
adults, people experiencing homelessness, and people who use intoxicating subs-
tances) are suggested, particularly during periods of cold weather.

2C Weak

(Continued)
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tial whenever feasible and safe. Rescue collapse is asso-
ciated with high mortality, potentially twice that ob-
served in patients without this phenomenon.20 In cases 
of AH-related CA, CPR may be effective even when the 
initial rhythm is asystole or the arrest was unwit-
nessed.18 CPR should be initiated unless clear criteria for 
withholding resuscitation are present (Figure 3), with 
consideration of delayed initiation or intermittent CPR 
(5 minutes of CPR followed by 5 minutes without CPR 
in patients with body temperature < 28 °C, and 5 min-
utes of CPR followed by 10 minutes without CPR in pa-
tients with temperature < 20 °C),22 if necessary.

During advanced monitoring, capnography does 
not adequately reflect ventilatory status in patients with 
severe pulmonary hypoperfusion-related AH. Arterial 
carbon dioxide-to-EtCO2 gradients of up to 35 mmHg 
have been documented.23 Consequently, EtCO2 should 
not be used in isolation to guide mechanical ventilation 

in the prehospital setting. Its interpretation should be 
contextualized according to body temperature and, 
whenever possible, integrated with arterial blood gas 
analysis.

Area 4: Prehospital/in-hospital transport and 
coordination

Prehospital transport promotes body heat loss even 
in normothermic patients. Trauma patients may experi-
ence significant decreases in temperature during air 
transport, increasing transfusion requirements and 
mortality.24

In mountain accidents, AH requires specific organ-
ized and coordinated care because prehospital care 
times may be prolonged, increasing both the risk of AH 
and the need for advanced support.25 Prolonged moun-
tain transport causes heat losses that cannot be com-

Table 1. Recommendations reached following multidisciplinary panel agreement (Continuation)

Area Recommendation Recommendation 
grade (ACCP)

Strength of 
recommendation

Specific considerations 
in trauma patients

23. �Preventive in-hospital rewarming strategies are recommended in all trauma pa-
tients until temperature has been measured. 1C Strong

24. �Temperature measurement is recommended as part of the initial primary assess-
ment of all trauma patients, particularly in the presence of TBI or suspected severe 
injury (ISS > 16).

1C Strong

25. �A body temperature < 36 °C is suggested to be treated as trauma-associated 
hypothermia, while the term accidental hypothermia should be reserved for a core 
temperature < 35 °C.

2B Weak

26. �Temperature monitoring is recommended in all trauma patients requiring transfu-
sion of blood products. 1C Strong

27. �Hypothermia is suggested to be included as a physiological severity factor in all 
trauma assessment and triage scales. 2C Weak

In-hospital 
management

28. �Active in-hospital rewarming measures are suggested for all patients with hypo-
thermia, based on local protocols. 2C Weak

29. �Administration of warmed fluids only is suggested to prevent additional cooling. 
Warmed fluid therapy should not be used as the primary rewarming strategy 
because of its limited thermal effectiveness.

2C Weak

30. �Active rewarming measures are suggested in all patients with moderate-to-severe 
hypothermia in whom ECMO will not be performed or is unavailable. In these 
patients, in the presence of hemodynamic instability (SBP < 90 mmHg) or impaired 
level of consciousness, a multilayer system should be used and other adjunctive 
active techniques considered.

2C Weak

CA and resuscitation 31. �VA-ECMO is recommended as the treatment of choice for CA due to accidental 
hypothermia, with CPB reserved as an alternative when ECMO is unavailable. 1C Strong

32. �Continuous venovenous hemodiafiltration techniques are suggested in patients 
with hypothermia when ECMO is contraindicated or unavailable. If the necessary 
resources are not available, other active rewarming techniques should be initiated 
according to the capabilities of the center.

2C Weak

33. �Consideration of VA-ECMO is recommended in patients with severe hypothermia 
and hemodynamic instability, individualizing its indication according to availability 
and experience.

1C Strong

34. �Mechanical chest compression devices are suggested in hypothermic CA to ensure 
effective and continuous chest compressions during CPR and prolonged transport. 2C Weak

35. �A rewarming rate of 2ºC–5 °C/h is suggested during extracorporeal life support. 2C Weak
36. �Futility decisions are suggested to be based on multivariable predictive models 

such as HOPE rather than on isolated clinical parameters. 2B Weak

37. �Use of the HOPE score is recommended to identify patients with hypothermic CA 
who may benefit from ECMO. 1B Strong

The strength of the recommendation was classified as Strong (Grade 1) when the panel considered that the expected benefits clearly outweighed the 
risks and burdens and that the recommendation was applicable to most patients or clinical scenarios. Recommendations with greater uncertainty or 
variability in feasibility or in the benefit-risk balance were classified as Grade 2. The ACCP grade combines strength (1–2) and quality of evidence (A–C). 
Quality (A–C) reflects the methodological robustness of the body of studies supporting the recommendation and should not be interpreted as a direct 
indicator of the clinical importance of the recommendation.
ECMO/VA-ECMO: extracorporeal membrane oxygenation (venoarterial); ISS: Injury Severity Score; CA: cardiac arrest; CPR: cardiopulmonary resuscita-
tion; SBP: systolic blood pressure; CPB: cardiopulmonary bypass; TBI: traumatic brain injury.
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pensated for by isolated active systems, particularly in 
victims unable to shiver or with impaired consciousness. 
The combination of a multilayer insulation system and 
active rewarming is essential to maintain an adequate 
thermal balance.26 Because unstable patients with AH 
may require prolonged transfer, mechanical chest-com-
pression devices are recommended to ensure the quali-
ty and consistency of compressions in the event of CA 
or risk of CA during transport.27 In addition, mechanical 
chest-compression devices free rescuers from having to 
perform manual compressions, which can be particular-
ly difficult in some prehospital environments and may 
complicate transport.

Management of hypothermic patients requires a 
structured and coordinated approach. The absence of 

specific protocols is associated with underreporting, di-
agnost ic  delay,  and higher morta l i ty  rates .28 
Implementation of standardized operating procedures 
and specialized teams improves early recognition, sur-
vival with extracorporeal resuscitation, transport, and 
patient safety.18 Continuous training optimizes the use 
of algorithms, reduces variability in care, and reinforces 
safety, enabling rescue times to be optimized and pre-
mature critical decisions to be avoided. This supports 
the development of integrated regional plans among 
prehospital services, hospitals, and referral centers. In 
patients with moderate or severe AH, hemodynamic in-
stability, or CA, immediate transfer to AH referral 
centers with an extracorporeal membrane oxygenation 
(ECMO) program is recommended.

Table 2. Summary of evidence by area
Recommendation 
area

No. of 
patients

No. of 
studies Quantitative findings of interest for the area

Prehospital prevention 
and detection of 
hypothermia

601 10 – �Rescue-related factors: Environmental and clinical factors such as ambient temperature, wet clothing, 
and impaired level of consciousness determine the presence of AH. OR, 2.08; 95% CI, 1.8–4.0 for wet 
patients; OR, 0.93; 95% CI, 0.91–0.96 for ambient temperature; and OR, 0.87; 95% CI, 0.81–0.92 for 
level of consciousness (GCS).64

Initial prehospital 
assessment

27,577 10 – �Mechanism of injury: Asphyxia is a negative prognostic determinant. Survival is significantly higher in 
nonasphyxial than in asphyxial hypothermic CA (OR, 5.36; 95% CI, 2.80–10.27).55

Initial management of 
hypothermia victims

771 10 – �Airway management: Prehospital orotracheal intubation was identified as a predictor of AH and was 
associated with a significantly higher risk of temperature decline (OR, 7.36; 95% CI, 4.43–12.21).65

– �Rescue collapse: Patients experiencing collapse during rescue had a higher mortality rate than those 
who remained hemodynamically stable (49% vs 24%; RR, 2.0; 95% CI, 1.1–3.62).20

– �Prognostic factors: Overall survival in hypothermic CA was 27%, with a favorable neurological 
outcome in 83% of survivors. The presence of electrical activity was associated with a better prognosis 
than fibrillation or asystole (OR, 6.73; 95%CI, 1.6–18.68), as was CPR duration (OR, 0.99; 95% CI, 
0.98–0.99).55

Prehospital and in-
hospital transport and 
coordination

1,995 7 – �Air transport: Transition from normothermia to hypothermia is a risk factor that doubles mortality in 
air-transported patients (OR, 2.08; 95% CI, 1.20–3.63).66

In-hospital prevention 
and detection

22,294 50 – �Length of stay: Hospitalization of frail patients with hypothermia increases mortality (OR, 2.11; 95% 
CI, 1.09–4.10).36

– �Mechanism of injury: Occurrence of the injury mechanism indoors increases mortality (OR, 3.20; 95% 
CI, 1.58–6.46).67

– �Temperature measurement: Absence of hospital temperature measurement increases mortality in the 
emergency department (OR, 2.86; 95% CI, 1.64–4.99) and in the operating room (OR, 4.66; 95%CI, 
2.50–8.69).31

– �Dependency: Hypothermic patients dependent in BADL have higher in-hospital mortality (OR, 2.31; 
95% CI, 1.15–4.63).36

– �Age: Age is positively associated with in-hospital mortality in patients diagnosed with hypothermia 
(OR, 2.91; 95% CI, 1.41–6.02).37

Specific considerations 
in trauma patients

1,644,503 41 – �Patients with multiple trauma: Meta-analysis of mortality associated with hypothermia (OR, 5.18; 
95% CI, 2.61–10.28) and in the subgroup of patients with TBI (OR, 2.38; 95% CI, 1.53–3.69).43

Cohort studies showed consistent mortality findings.
In-hospital 
management

1,929 59 – �Rewarming methods: Unstable patients have higher mortality when rewarmed using noninvasive 
methods (41% vs 20.5%; RR, 2.0; OR, 2.7; 95% CI, 0.99–7.37).61

Cardiac arrest and 
cardiopulmonary 
resuscitation

4,962 82 – �Indication for ECMO in AH-related CA: VA-ECMO reduces in-hospital mortality vs conventional CPR 
without extracorporeal rewarming (65% vs 84%; 95%CI, −21% to −5.1%) and improves survival with 
a favorable level of consciousness (21% vs 10%; 95%CI, 1.9%–15%).54

– �ECMO vs CPB rewarming: VA-ECMO as an extracorporeal rewarming system improved the probability 
of survival compared with CPB (RR, 7.6; 95% CI, 1.14–50.8).49

– �Extracorporeal rewarming rate: An excessively rapid rewarming rate was associated with a 1.9% 
decrease in survival probability for each 1 °C/h increase. Cutoff between favorable and unfavorable 
neurological prognosis: rewarming # 5 °C/h.58

– �ECMO in patients with severe hypothermia without CA: The risk of death among patients 
rewarmed using less invasive measures was twice that of those rewarmed with ECMO (41% vs 20.5%; 
RR, 2.0; OR, 2.7; 95% CI, 0.99–7.37).61

For each area, the total number of patients and studies included in the scoping review is presented, together with examples of clinically relevant effect 
estimates (OR, RR, or absolute differences) extracted from the most informative studies in that area. Estimates are reported as originally published (crude 
or adjusted, depending on the study) and do not represent pooled estimates, as no meta-analysis was performed.
OR: odds ratio; RR: relative risk; 95% CI: 95% confidence interval; GCS: Glasgow Coma Scale; AH: accidental hypothermia; CA: cardiac arrest; ECMO/
VA-ECMO: extracorporeal membrane oxygenation (venoarterial); CPB: cardiopulmonary bypass; CPR: cardiopulmonary resuscitation; TBI: traumatic 
brain injury; BADL: basic activities of daily living.
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Area 5: In-hospital prevention and detection

AH is an underdiagnosed clinical condition in hospi-
tal emergency departments.29,30 The absence of system-
atic temperature measurement during the initial phases 
of care is associated with delays in initiating rewarming 
measures and increased mortality.29,31 Early temperature 
assessment is essential for identifying patients at risk 
and guiding early interventions.

Estimation of temperature by clinical examination 
alone is not recommended in the hospital setting be-
cause it may lead to diagnostic errors. Definitive diag-

nosis and classification of AH severity can only be per-
formed by measuring core temperature, which should 
continue to be monitored until normothermia is 
achieved. Standardization of core-temperature measure-
ment in emergency departments is essential for all pa-
tients with suspected or confirmed AH. Although core 
methods are the reference standard because of their 
accuracy, their invasive nature limits routine use. In 
more severe cases or in patients undergoing orotracheal 
intubation, esophageal or bladder temperature moni-
toring is recommended.32 In patients without a protect-
ed airway, epitympanic thermistor probes are recom-
mended. The choice of temperature-monitoring 
method should be adapted to local protocols, the care 
setting, and the patient’s clinical condition, while al-
ways considering the inherent limitations of each 
technique.

AH is a preventable condition with a significant 
public health impact, particularly affecting vulnerable 
groups such as older adults, people experiencing home-
lessness, patients with multiple comorbidities, trauma 
victims, and individuals intoxicated by alcohol or 
drugs.33-37 In these groups, early diagnosis is essential to 
prevent complications and reduce morbidity and mor-
tality.38 Moreover, it is priority to promote clinical 
awareness and public health measures aimed at preven-
tion and early detection of AH. In Spain, the Ministry of 
Health’s “National Plan for Preventive Measures against 
Low Temperatures” (2024-2025) recognizes cold as an 
environmental health risk that should not be underesti-
mated and emphasizes the need to establish and devel-

Table 3. Rewarming systems in accidental hypothermia

System Invasiveness Prehospital 
availability In-hospital availability

Passive
– �Consider removal of wet clothing
– �Aluminized blanket
– �Wool blankets
– �Sheets or bubble wrap
– �Multilayer systems

No High Mostly low because uncommon

Active
External

– �Forced-air warming
– �Warmed oxygen
– �Resistive electric blankets
– �Heat packs
– �Environmental warming

No
Minimal

No
No
No

Low
Low

Moderate
Moderate (ambulance)
Moderate (ambulance)

High
High

Moderate
Low
High

Minimally invasive internal
– Warmed intravenous fluids Yes Moderate High

Invasive internal
– �Active internal rewarming with endovascular temperature control
– �Active internal rewarming with an esophageal heat-transfer device
– �Cavity lavage

Yes
Yes
Yes

None
None
None

Moderate (depending on center)
Moderate

High

Extracorporeal
– �ECMO
– CPB
– Continuous renal replacement therapies

Yes
Yes
Yes

Very low
None
None

Moderate (depending on center)
Moderate (depending on center)
Moderate (depending on center)

Classification of rewarming strategies according to system type (passive/active), route of application (external, minimally invasive internal, invasive 
internal, and extracorporeal), and invasiveness. Availability in prehospital and in-hospital settings is presented as a qualitative estimate (high/moderate/
low/none) based on usual resource availability and variability across settings and should not be interpreted as a universal standard or as an indicator of 
comparative effectiveness.
ECMO: extracorporeal membrane oxygenation; CPB: cardiopulmonary bypass.

Table 4. Assessment of hypothermia severity according to 
clinical findings

Severity Hypothermia 
grade AVPU scale

Compatible 
clinical 

findings

Estimated 
temperature 

(°C)
Mild I Alert Conscious 35–32 °C
Moderate II Verbal Altered level of 

consciousness
32–28 °C

Severe III Pain or 
unresponsive 

(with vital 
signs)

Unconscious 
with vital signs

< 28 °C

Very 
severe/
Critical–
CRA

IV Unresponsive 
(without vital 

signs)

Absence of 
vital signs 

confirmed for 
1 minute

Variable, 
generally < 28 °C

AVPU corresponds to the values of the revised Swiss staging system.16 
This estimate should be interpreted with caution in the presence of se-
vere comorbidities or factors that may interfere with assessment (subs-
tance use, trauma, severe illness, or psychiatric disorders).
CA: cardiac arrest.
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op specific preventive plans to mitigate the effects of 
low temperatures.35 To this end, it establishes recom-
mendations to reduce the health effects of cold, coordi-
nation measures with the relevant State Administration 
institutions, and actions to be implemented with the 
Autonomous Communities or Local Administration.

Area 6: Specific management of patients 
with multiple trauma

AH, together with acidosis and coagulopathy, con-
stitutes the so-called “lethal triad,” a condition associat-
ed with 15% mortality during the first 6 hours, increas-
ing to 48% when overall data are considered.39 
Although AH is defined by a temperature threshold of 
35 °C, in trauma patients a body temperature < 36 °C 
should prompt preventive initiation of thermal protec-
tion and treatment measures.40 AH is common in severe 
trauma.41 Factors such as low environmental tempera-
ture, level of consciousness, and wet clothing double 
the risk. Prevention, early diagnosis, and thermal pro-
tection should therefore be priorities during initial care. 
AH should consequently be considered a physiological 
marker of severity in triage scales, enabling early identi-
fication of at-risk patients and optimization of deci-
s ion-making in highly complex, high-pressure 
settings.42

Body temperature measurement should be stand-
ardized as part of the primary assessment of all trauma 
patients.43 It is particularly important in patients with 
traumatic brain injury (TBI) or suspected severe injury 
(ISS > 16), in whom thermal abnormalities are associat-

ed with neurological dysfunction, coagulopathy, and in-
creased mortality.43 Nevertheless, absence or delay in 
temperature measurement, which may occasionally oc-
cur because life-saving procedures take priority, should 
not delay the initiation of preventive rewarming meas-
ures. Patients with hemorrhagic shock are at high risk 
of AH because of blood loss, hypoperfusion, and envi-
ronmental exposure, factors that contribute to coagu-
lopathy and increase mortality.44 This risk is further in-
creased by transfusion of unwarmed blood products, a 
cause of iatrogenic hypothermia that may worsen he-
mostatic dysfunction.45 In this context, continuous tem-
perature monitoring is essential for early detection of 
temperature decreases and immediate initiation of ac-
tive rewarming strategies, thereby optimizing resuscita-
tion and improving clinical outcomes.

Area 7: In-hospital management strategies

In-hospital rewarming techniques are safe and effec-
tive interventions for managing the different degrees of 
AH (Table 3). In severe cases characterized by hemody-
namic instability, impaired consciousness, or CA, extra-
corporeal rewarming with ECMO is the treatment of 
choice.46 However, when this modality is unavailable or 
is not considered indicated, combining different con-
ventional active rewarming techniques with a multilayer 
thermal insulation system may provide an alternative.

Among nonextracorporeal rewarming techniques, 
no specific method has demonstrated significant superi-
ority in terms of survival, safety, or rewarming rate. 
Therefore, techniques should be selected according to 

Figure 2. Common clinical findings in patients with accidental hypothermia.



Blasco Mariño R, et al. Emergencias 2026;38:285-298

294

the patient’s clinical condition and available resources, 
prioritizing early initiation, combined use of different 
modalities, and continuity throughout the chain of 
care, with close monitoring being essential to prevent 
complications (Figure 4). Active internal rewarming us-
ing endovascular temperature-control systems and ac-
tive internal rewarming with heat-transfer devices are 
effective and less invasive than extracorporeal rewarm-
ing. These systems are recommended in patients with-
out CA and without access to ECMO, although device 
selection depends on the equipment available at each 
center.47 During active rewarming, the afterdrop phe-
nomenon should be monitored. This is a paradoxical 
drop in core temperature caused by peripheral vasodila-
tion and the return of cold blood from the extremities 
to the central circulation and may precipitate hemody-
namic instability.48

In patients with AH or at risk of developing it, 
warmed fluids (38º–42 °C) are recommended when flu-
id therapy is required to limit additional iatrogenic cool-
ing. Warmed fluids should not be used as the primary 
method of rewarming in AH because of their limited 

thermal yield (0.25 °C after 1 L of warmed crystalloids) 
and the possibility of adverse effects.

Area 8: Cardiac arrest and cardiopulmonary 
resuscitation

In cases of CA, extracorporeal resuscitation using 
venoarterial (VA) ECMO is the treatment of choice be-
cause it both restores circulation and allows progressive 
rewarming. ECMO cannulation provides benefits in 
terms of survival and neurological outcome compared 
with cardiopulmonary bypass (CPB).49,50 In addition, it is 
a more applicable and accessible technique and is asso-
ciated with a lower complication rate.

The decision to initiate, discontinue, or continue 
CPR in patients with AH-related CA can be difficult 
and may depend on experience and training in AH. In 
the hospital setting, potassium has traditionally been 
used as a threshold to decide whether resuscitation 
should continue (> 12 mmol/L), although potassium 
values may vary simply according to the site of blood 
sampling and may be influenced by contextual factors 

Figure 3. Algorithm for the clinical management of patients with accidental hypothermia.
ECMO: extracorporeal membrane oxygenation; CA: cardiac arrest; CPR: cardiopulmonary resuscitation; CT: core temperature; ICU: intensive care 
unit; HR: heart rate; K: potassium; EtCO2: end-tidal CO2; SBP: systolic blood pressure.
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such as concomitant trauma, pre-existing renal fail-
ure, or drug use.51 Therefore, isolated assessment of 
blood-gas parameters such as pH, potassium, base 
excess, or bicarbonate should not be used as the ba-
sis for terminating CPR in patients with AH.52 Similarly, 
usual clinical signs of death such as fixed dilated pu-
pils, lividity, or apparent rigor mortis should not be 
considered unequivocal reasons to discontinue CPR in 
AH (Figure 3). In patients with AH-related CA, the pri-
ority should be transfer to an ECMO-capable center, 
preferably one with experience in AH. The decision to 
continue CPR with extracorporeal support should be 
based on multivariable prognostic models. Currently, 
HOPE (https://www.hypothermiascore.org/) is the 
preferred score for determining which patients with 
AH-related CA may benefit from ECMO (indicated 
when estimated survival is > 10%).52 This multidimen-
sional approach has greater predictive ability than 
isolated potassium values. This recommendation does 
not imply that potassium should be ignored as a 
marker of futility. If the HOPE score cannot be calcu-
lated, very high potassium values (K > 12 mmol/L) 
may be considered an orientative criterion of CPR fu-
tility, always with caution and in conjunction with the 
clinical and situational context.

During CPR, no more than 3 defibrillation attempts 
should be administered until temperature > 30 °C. 
Administration of a maximum of 1 mg of adrenaline 
< 30 °C may be considered if rapid access to extracor-
poreal resuscitation is unavailable. At a core tempera-
ture of 30º–35 °C, drug-administration intervals should 
be increased to every 6–10 minutes.18 Survival out-
comes after AH-related CA are favorable, even after un-
witnessed CA.54,55 These survival rates are closely linked 
to the use of extracorporeal techniques as the treat-
ment of choice. Successful survival after AH-related CA 
using ECMO support has been reported in Spain.56,57 
Survival rate after extracorporeal resuscitation with 
ECMO may reach 37%, with 84% of survivors having a 
favorable neurological outcome (CPC 1–2).53 In unwit-
nessed CA, survival after extracorporeal resuscitation 
may reach 27%, with 83% of survivors achieving a fa-
vorable neurological outcome.55 Rewarming rates < 2 
°C/h and > 5 °C/h have been associated with poorer 
survival outcomes; therefore, rewarming should be per-
formed within this range whenever possible.58-60

Unstable patients with AH are at high risk of CA. In 
this group, on an individualized basis and depending 
on experience and availability of the technique, ECMO 
rewarming may be considered as an alternative associ-

Figure 4. Rewarming systems according to hypothermia severity.
Rewarming systems are not strictly specific to each degree of hypothermia and may vary according to the patient’s clinical condi-
tion and the resources available at each center. Increasing invasiveness of the systems should be proportional to the patient’s clinical 
context, assessing in each case whether the patient is a candidate for escalation to the next level of treatment. ECMO-type systems 
may be considered in some patients with hemodynamic instability. Passive systems may be used in any setting, although their ther-
mal effectiveness in the absence of autoregulation is very low. Close temperature monitoring is recommended to assess the effecti-
veness of the measures. Adapted from, Cold card assessment and care of cold-exposed patients.63

CA: cardiac arrest; CPB: cardiopulmonary bypass; VA-ECMO: venoarterial extracorporeal membrane oxygenation; heat packs, exter-
nal active rewarming systems available for prehospital use.
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ated with improved survival compared with other active 
rewarming systems (Figure 4).61 When ECMO is unavail-
able or transfer time to an ECMO center > 6 hours, ac-
tive rewarming should be initiated at the nearest hospi-
tal . 18 This threshold is  based on a pragmatic 
expert-opinion approach that does not distinguish be-
tween witnessed and unwitnessed CA and should not 
be regarded as an absolute cutoff. In such cases, hemo-
dialysis or continuous venovenous hemofiltration is rec-
ommended as an alternative rewarming strategy in se-
vere hypothermia without circulatory collapse.62

Limitations

This document is based on a scoping systematic re-
view and a Delphi process; therefore, no formal quanti-
tative synthesis (meta-analysis) or effect estimates of the 
evaluated information were performed. The selected ar-
ticles show substantial heterogeneity, limiting direct 
comparison of results and the precision of the recom-
mendations. Publication bias cannot be excluded, al-
though the search strategy was broad. Despite assess-
ment of risk of bias in key studies, the results may be 
affected by residual confounding and other limitations 
inherent to nonrandomized designs. The ACCP system 
was selected instead of GRADE because it allows 
strength (1/2) and quality of evidence (A–C) to be as-
sessed separately and incorporates the benefit-risk bal-
ance and feasibility. Some recommendations, supported 
mainly by observational studies, may appear stronger if 
both dimensions are not assessed together. The breadth 
of the clinical question may affect the applicability of 
certain recommendations and limit their generalizability 
in some settings.

Conclusions

AH is a preventable and treatable condition with 
multiple etiologies that may occur in a range of clinical 
settings. Its management should be based on standard-
ized diagnostic, treatment, and referral measures appro-
priate to each patient. Comprehensive coordination 
throughout the entire chain of care is therefore essen-
tial to optimize clinical outcomes. Identification of at-
risk subgroups, continuous training, and educational 
strategies aimed at all involved professionals are key el-
ements that may improve patient prognosis and ensure 
quality of care. In cases of CA, establishing transfer 
pathways to ECMO referral centers allows a compre-
hensive response and maximizes the chances of 
survival.

Conflict of Interest Disclosures: None reported.

Funding: The authors declare the non-existence of funding related to 
this article.

Ethical Responsibilities: All authors have confirmed the maintenance of 
confidentiality and respect for patients’ rights in the author’s responsi-
bilities document, publication agreement and assignment of rights to 
EMERGENCIAS.

Article not commissioned by the Editorial Board and with external 
peer review.

Acknowledgements: We thank Míriam Basagaña-Farrés (librarian, Cam-
pus Hospitalario Vall d’Hebron de Barcelona) for developing and imple-
menting the bibliographic search strategies. We also thank Conxi Caro 
(librarian, Documentation Unit, Fundació Docència i Recerca, Mútua de 
Terrassa) for conducting the PRESS (Peer Review of Electronic Search 
Strategies) review of the search strategy. Figure 2 was generated using 
AI image-generation tools (Perplexity and Canva) based on the author’s 
design instructions and in collaboration with Dr. María Martín Orejas.

References

  1	Wiles MD, Klein AA, Shelton CL. Position statement from the Editors 
of Anaesthesia and Anaesthesia Reports on best practice in academic 
medical publishing. Anaesthesia. 2023;78:1139-46.

  2	Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder 
G, et al. AGREE II: advancing guideline development, reporting and 
evaluation in health care. CMAJ. 2010;182:E839-42.

  3	Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. 
PRISMA Extension for Scoping Reviews (PRISMA-ScR): Checklist and 
Explanation. Ann Intern Med. 2018;169:467-73.

  4	Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a 
web and mobile app for systematic reviews. Syst Rev. 2016;5:210.

  5	OCEBM Levels of Evidence Working Group. The Oxford 2011 Levels 
of Evidence [Internet]. Oxford Centre for Evidence-Based Medicine; 
2011. (Accessed 24 February 2026). Available at: https://www.cebm.
ox.ac.uk/resources/levels-of-evidence/ocebm-levels-of-evidence

  6	Fitch K, Bernstein SJ, Aguilar MD, Burnand B, LaCalle JR, Lázaro P, et 
al. The RAND/UCLA Appropriateness Method User’s Manual. Santa 
Monica (CA): RAND Corporation; 2001.

  7	Wells GA, Shea B, O’Connell D, Peterson J, Welch V, Losos M, et al. 
The Newcastle-Ottawa Scale (NOS) for assessing the quality of non-
randomized studies in meta-analyses. 2011. (Accessed 24 February 
2026). Available at: https://ohri.ca/en/who-we-are/core-facili-
ties-and-platforms/ottawa-methods-centre/newcastle-ottawa-scale

  8	Sterne JAC, Savovic J, Page MJ, Elbers RG, Blencowe NS, Boutron I, 
et al. RoB 2: a revised tool for assessing risk of bias in randomised 
trials. BMJ. 2019;366:l4898.

  9	Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al. 
AMSTAR 2: a critical appraisal tool for systematic reviews that inclu-
de randomised or non-randomised studies of healthcare interven-
tions, or both. BMJ. 2017;358:j4008.

10	Wolff RF, Moons KGM, Riley RD, Whiting PF, Westwood M, Collins 
GS, et al. PROBAST: A Tool to Assess the Risk of Bias and Applicability 
of Prediction Model Studies. Ann Intern Med. 2019;170:51-8.

11	Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek 
EM, Phillips B, et al. Grading strength of recommendations and qua-
lity of evidence in clinical guidelines: report from an American 
College of Chest Physicians task force. Chest. 2006;129:174-81.

12	Leuci L, Daminelli F, Gamberini L, Boroli F, Rauch S, Roveri G, et al. 
Prehospital management of accidental hypothermia: A nationwide 
survey among Italian helicopter emergency medical services. Scand J 
Trauma Resusc Emerg Med. 2025;33:156.

13	Henriksson O, Lundgren PJ, Kuklane K, Holmér I, Giesbrecht GG, 
Naredi P, et al. Protection against cold in prehospital care: wet clo-
thing removal or addition of a vapor barrier. Wilderness Environ 
Med. 2015;26:11-20.

14	Hagen LT, Brattebø G, Assmus J, Wiggen Ø, Østerås Ø, Mydske S, et 
al. Effect of wet clothing removal on skin temperature in subjects 
exposed to cold and wrapped in a vapor barrier: a human, randomi-
zed, crossover field study. BMC Emerg Med. 2024;24:18.

15	McLellan H, Rijnhout TWH, Peterson LM, Stuhlmiller DFE, Edwards J, 
Jarrouj A, et al. Prehospital Active and Passive Warming in Trauma 
Patients. Air Med J. 2023;42:252-8.

16	Musi ME, Sheets A, Zafren K, Brugger H, Paal P, Hölzl N, et al. 
Clinical staging of accidental hypothermia: The Revised Swiss 
System. Resuscitation. 2021;162:182-7.

17	Barrow S, Ives G. Accidental hypothermia: direct evidence for cons-
ciousness as a marker of cardiac arrest risk in the acute assessment 
of cold patients. Scand J Trauma Resusc Emerg Med. 2022;30:13.

18	Lott C, Karageorgos V, Abelairas-Gomez C, Alfonzo A, Bierens J, 
Cantellow S, et al. European Resuscitation Council Guidelines 2025 
Special Circumstances in Resuscitation. Resuscitation. 2025;215 Supl 
1:110753.

19	Eroglu O, Serbest S, Kufeciler T, Kalkan A. Osborn wave in hypother-
mia and relation to mortality. Am J Emerg Med. 2019;37:1065-8.

20	Podsiadło P, Smolen A, Kosinski S, Hymczak H, Waligórski S, Witt-
Majchrzak A, et al. Impact of rescue collapse on mortality rate in se-



Blasco Mariño R, et al. Emergencias 2026;38:285-298

297

vere accidental hypothermia: A matched-pair analysis. Resuscitation. 
2021;164:108-13.

21	Kober A, Scheck T, Fülesdi B, Lieba F, Vlach W, Friedman A, et al. 
Effectiveness of resistive heating compared with passive warming in 
treating hypothermia associated with minor trauma: a randomized 
trial. Mayo Clin Proc. 2001;76:369-75.

22	Gordon L, Paal P, Ellerton JA, Brugger H, Peek GJ, Zafren K. Delayed 
and intermittent CPR for severe accidental hypothermia. 
Resuscitation. 2015;90:46-9.

23	Darocha T, Kosinski S, Jarosz A, Podsiadło P, Zietkiewicz M, Sanak T, 
et al. Should capnography be used as a guide for choosing a ventila-
tion strategy in circulatory shock caused by severe hypothermia? 
Observational case-series study. Scand J Trauma Resusc Emerg Med. 
2017;25:15.

24	Bukur M, Hadjibashi AA, Ley EJ, Malinoski D, Singer M, Barmparas 
G, et al. Impact of prehospital hypothermia on transfusion require-
m e n t s  a n d  o u t c o m e s .  J  Tr a u m a  A c u t e  C a r e  S u r g . 
2012;73:1195-201.

25	Pietsch U, Strapazzon G, Ambühl D, Lischke V, Rauch S, Knapp J. 
Challenges of helicopter mountain rescue missions by human exter-
nal cargo: need for physicians onsite and comprehensive training. 
Scand J Trauma Resusc Emerg Med. 2019;27:17.

26	Podsiadło P, Zender-Swiercz E, Strapazzon G, Kosinski S, Telejko M, 
Darocha T, et al. Efficacy of warming systems in mountain rescue: an 
experimental manikin study. Int J Biometeorol. 2020;64:2161-9.

27	Putzer G, Braun P, Zimmermann A, Pedross F, Strapazzon G, Brugger 
H, et al. LUCAS compared to manual cardiopulmonary resuscitation 
is more effective during helicopter rescue-a prospective, randomized, 
cross-over manikin study. Am J Emerg Med. 2013;31:384-9.

28	Husum H, Olsen T, Murad M, Heng YV, Wisborg T, Gilbert M. 
Preventing Post-injury Hypothermia During Prolonged Prehospital 
Evacuation. Prehospital Disaster Med. 2002;17:23-6.

29	Ádám K, Stelkovics A, Zadravecz-Heider B, Melicher D, Bognár Z, 
Farkas BV, et al. Accidental hypothermia in emergency care: multi-
factorial triage-based prediction of early critical outcomes in a tem-
perate-climate cohort. PLoS One. 2025;20:e0334328.

30	Paal P, Pasquier M, Darocha T, Lechner R, Kosinski S, Wallner B, et 
al. Accidental Hypothermia: 2021 Update. Int J Environ Res Public 
Health. 2022;19:501.

31	Alam A, Olarte R, Callum J, Fatahi A, Nascimento B, Laflamme C, et 
al. Hypothermia indices among severely injured trauma patients un-
dergoing urgent surgery: A single-centred retrospective quality re-
view and analysis. Injury. 2018;49:117-23.

32	Blasco Mariño R, Soteras Martínez I. Manejo clínico de la hipotermia 
accidental. Emergencias. 2023;35:69-71.

33	Zhang P, Wiens K, Wang R, Luong L, Ansara D, Gower S, et al. Cold 
Weather Conditions and Risk of Hypothermia Among People 
Experiencing Homelessness: Implications for Prevention Strategies. 
Int J Environ Res Public Health. 2019;16:3259.

34	Brändström H, Eriksson A, Giesbrecht G, Ängquist K-A, Haney M. 
Fatal hypothermia: an analysis from a sub-arctic region. Int J 
Circumpolar Health. 2012;71:18502.

35	Ministerio de Sanidad. Plan Nacional de actuaciones preventivas por 
bajas temperaturas 2024-2025 [Internet]. Madrid: Ministerio de 
Sanidad; 2024. (Accessed 25 February 2026). Available at: https://
www.sanidad.gob.es/areas/saludPublica/prevencion/planBajas-
Temp/2024-2025/home.htm

36	Sugiyama K, Nomura O, Irie J, Ishizawa Y, Takauji S, Hayakawa M, et 
al. Effects of rewarming therapies on outcomes in accidental hypo-
thermia: A secondary analysis of a multicenter prospective study. Am 
J Emerg Med. 2024;79:91-6.

37	Morita S, Matsuyama T, Ehara N, Miyamae N, Okada Y, Jo T, et al. 
Prevalence and outcomes of accidental hypothermia among elderly 
patients in Japan: Data from the J-Point registry. Geriatr Gerontol Int. 
2018;18:1427-32.

38	Vuillermoz C, Aouba A, Grout L, Vandentorren S, Tassin F, Moreno-
Betancur M, et al. Mortality among homeless people in France, 
2008-10. Eur J Public Health. 2016;26:1028-33.

39	Mitra B, Tullio F, Cameron PA, Fitzgerald M. Trauma patients with 
the ‘triad of death’. Emerg Med J. 2012;29:622-5.

40	European Trauma Course Manual. The team approach. 4th ed. 
Oudenaarde (Bélgica): European Trauma Course Organisation 
(ETCO) ivzw; 2018. p. 70.

41	Winkelmann M, Clausen J-D, Graeff P, Schröter C, Zeckey C, Weber-
Spickschen S, et al. Impact of accidental hypothermia on pulmonary 
complications in multiply injured patients with blunt chest trauma - 
A matched-pair analysis. In Vivo. 2019;33:1539-45.

42	Blasco Mariño R, González Posada MÁ, Soteras Martínez I, Vázquez 
Reverón JM, Joshi Jubert N, Paal P, et al. Body temperature as a pre-
dictor of mortality in multiple trauma patients: a prospective sin-
gle-centre cohort study. Sci Rep. 2026;16:6123.

43	Rösli D, Schnüriger B, Candinas D, Haltmeier T. The Impact of 

Accidental Hypothermia on Mortality in Trauma Patients Overall and 
Patients with Traumatic Brain Injury Specifically: A Systematic Review 
and Meta-Analysis. World J Surg. 2020;44:4106-17.

44	Martin RS, Kilgo PD, Miller PR, Hoth JJ, Meredith JW, Chang MC. 
Injury-associated hypothermia: An analysis of the 2004 National 
Trauma Data Bank. Shock. 2005;24:114-8.

45	Lester E, Fox E, Holcomb J, Brasel K, Bulger E, Cohen M, et al. The 
impact of hypothermia on outcomes in massively transfused pa-
tients. J Trauma Acute Care Surg. 2019;86:458-63.

46	Cools E, Swol J, Wanscher M, Brugger H, Pasquier M, McIntosh S, et 
al. ELSO 2025 Narrative Guideline on the Use of ECMO for 
Accidental Hypothermia. ASAIO J. 2025;71:865-74.

47	Rasmussen JM, Cogbill TH, Borgert AJ, Frankki SM, Kallies KJ, Roberts 
JC, et al. Epidemiology, Management, and Outcomes of Accidental 
Hypothermia: A Multicenter Study of Regional Care. Am Surg. 
2022;88:1062-70.

48	Accidental hypothermia in adults: Clinical manifestations and evalua-
tion [Internet]. UpToDate; 2025. (Accessed 25 February 2026). 
A v a i l a b l e  a t :  h t t p s : / / w w w. u p t o d a t e . c o m / c o n t e n t s /
accidental-hypothermia-in-adults-clinical-manifestations-and-evalua-
tion

49	Ruttmann E, Weissenbacher A, Ulmer H, Müller L, Höfer D, Kilo J, et 
al. Prolonged extracorporeal membrane oxygenation-assisted su-
pport provides improved survival in hypothermic patients with car-
diocirculatory arrest. J Thorac Cardiovasc Surg. 2007;134:594-600.

50	Bjertnæs LJ, Hindberg K, Næsheim TO, Suborov EV, Reierth E, Kirov 
MY, et al. Rewarming From Hypothermic Cardiac Arrest Applying 
Extracorporeal Life Support: A Systematic Review and Meta-Analysis. 
Front Med. 2021;8:641633.

51	Pasquier M, Blancher M, Buse S, Boussat B, Debaty G, Kirsch M, et 
al. Intra-patient potassium variability after hypothermic cardiac 
arrest: a multicentre, prospective study. Scand J Trauma Resusc 
Emerg Med. 2019;27:113.

52	Jarosz A, Kosinski S, Darocha T, Paal P, Gałazkowski R, Hymczak H, et 
al. Problems and Pitfalls of Qualification for Extracorporeal 
Rewarming in Severe Accidental Hypothermia. J Cardiothorac Vasc 
Anesth. 2016;30:1693-7.

53	Pasquier M, Hugli O, Paal P, Darocha T, Blancher M, Husby P, et al. 
Hypothermia outcome prediction after extracorporeal life support for 
hypothermic cardiac arrest patients: The HOPE score. Resuscitation. 
2018;126:58-64.

54	Ohbe H, Isogai S, Jo T, Matsui H, Fushimi K, Yasunaga H. 
Extracorporeal membrane oxygenation improves outcomes of acci-
dental hypothermia without vital signs: A nationwide observational 
study. Resuscitation. 2019;144:27-32.

55	Podsiadło P, Darocha T, Svendsen ØS, Kosinski S, Silfvast T, Blancher 
M, et al. Outcomes of patients suffering unwitnessed hypothermic 
cardiac arrest rewarmed with extracorporeal life support: A systema-
tic review. Artif Organs. 2021;45:222-9.

56	Riera J, Argudo E, Ruiz-Rodríguez JC, Rodríguez-Lecoq R, Ferrer R. 
Full neurological recovery 6 h after cardiac arrest due to accidental 
hypothermia. Lancet. 2020;395:e89.

57	Mariño RB, Argudo E, Ribas M, Robledo XR, Martínez IS, Strapazzon 
G, et al. Anesthetic Management of Successful Extracorporeal 
Resuscitation After Six Hours of Cardiac Arrest Due to Severe 
Accidental Hypothermia. J Cardiothorac Vasc Anesth. 2021;35:3303-6.

58	Saczkowski R, Kuzak N, Grunau B, Schulze C. Extracorporeal life su-
pport rewarming rate is associated with survival with good neurolo-
gical outcome in accidental hypothermia. Eur J Cardio-Thorac Surg. 
2021;59:593-600.

59	Austin MA, Maynes EJ, O’Malley TJ, Mazur P, Darocha T, Entwistle 
JW, et al. Outcomes of Extracorporeal Life Support Use in Accidental 
Hypothermia :  A  Sys temat ic  Rev iew.  Ann Thorac  Surg. 
2020;110:1926-32.

60	Matsuyama T, Morita S, Ehara N, Miyamae N, Okada Y, Jo T, et al. 
Characteristics and outcomes of accidental hypothermia in Japan: 
the J-Point registry. Emerg Med J. 2018;35:659-66.

61	Podsiadło P, Smolen A, Brožek T, Kosinski S, Balik M, Hymczak H, et 
al. Extracorporeal Rewarming Is Associated With Increased Survival 
Rate in Severely Hypothermic Patients With Preserved Spontaneous 
Circulation. ASAIO J. 2023;69:749-55.

62	Mendrala K, Kosinski S, Podsiadło P, Pasquier M, Paal P, Mazur P, et 
al. The Efficacy of Renal Replacement Therapy for Rewarming of 
Patients in Severe Accidental Hypothermia—Systematic Review of 
the Literature. Int J Environ Res Public Health. 2021;18:9638.

63	Giesbrecht GG. «Cold Card» to Guide Responders in the Assessment 
and Care of Cold-Exposed Patients. Wilderness Environ Med. 
2018;29:499-503.

64	Lapostolle F, Couvreur J, Koch FX, Savary D, Alhéritière A, Galinski 
M, et al. Hypothermia in trauma victims at first arrival of ambulance 
personnel: an observational study with assessment of risk factors. 
Scand J Trauma Resusc Emerg Med. 2017;25:43.



Blasco Mariño R, et al. Emergencias 2026;38:285-298

298

65	Forristal C, Van Aarsen K, Columbus M, Wei J, Vogt K, Mal S. 
Predictors of Hypothermia upon Trauma Center Arrival in Severe 
Trauma Patients Transported to Hospital via EMS. Prehosp Emerg 
Care. 2020;24:15-22.

66	Nakajima M, Aso S, Yasunaga H, Shirokawa M, Nakano T, Miyakuni 
Y, et al. Body temperature change and outcomes in patients under-

going long-distance air medical transport. Am J Emerg Med. 
2019;37:89-93.

67	Fujimoto Y, Matsuyama T, Morita S, Ehara N, Miyamae N, Okada Y, 
et al. Indoor Versus Outdoor Occurrence in Mortality of Accidental 
Hypothermia in Japan: The J-Point Registry. Ther Hypothermia Temp 
Manag. 2020;10:159-64.


