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Abstract

Background: Trauma patients remain vulnerable to hypothermia even in tropical climates. Hypothermia worsens trauma
outcomes through deleterious effects on hemostasis and cardiovascular function. Methods: This manuscript summarizes
published evidence on trauma-related hypothermia, including mechanisms of heat loss, risk factors, physiologic
consequences, and prevention strategies applicable to prehospital trauma care in tropical regions. Results: Hypothermia
in trauma is multifactorial and may be triggered by environmental exposure, wet or undressed patients, head trauma,
intubation, severe injury, impaired shivering, and infusion of unwarmed fluids. Body temperature below 36°C should be
considered clinically relevant. Evidence indicates that hypothermia is associated with increased mortality, coagulopathy,
platelet dysfunction, cardiovascular compromise, and greater transfusion requirements. Prevention requires systematic
temperature measurement, limiting heat loss, early thermal protection, heated transport environments, warmed
intravenous fluids, and rapid transport to hospital care. Conclusion: Trauma-related hypothermia is a poor prognostic
factor and should be prevented and corrected worldwide, including in tropical areas. The therapeutic objective is to

maintain body temperature at least 36°C.
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Background

Temperature management in trauma patients has
become a critical priority. The therapeutic objective has
shifted from simply avoiding hypothermia to
maintaining or restoring normothermia. A trauma
patient with body temperature below 36°C is considered
hypothermic.!? Hypothermia contributes to the lethal
triad of hypothermia, acidosis, and coagulopathy and
worsens outcomes in injured patients.’

Thermoregulation maintains body temperature
around 36.5-37.5°C through a balance between
thermogenesis and thermolysis. Heat loss occurs
through conduction, convection, radiation, and
evaporation. Conduction occurs through contact with
cold materials or liquids; convection occurs through
airflow or water flow; radiation transfers heat to nearby
cooler surfaces; and evaporation carries heat away from
the skin and airways*

Trauma patients are vulnerable to heat loss because of
environmental exposure, wet clothing, blood loss,
neurologic injury, impaired shivering, medication
effects, and administration of unwarmed fluids or blood

products. Therefore, all trauma patients should be
considered at risk for hypothermia, including those
managed in tropical regions. '’

Methods

This article was arranged in the JDVI original article
manuscript format based on a synthesis of published
literature concerning hypothermia in trauma patients.
The focus of the synthesis included definitions,
mechanisms of heat loss, risk factors, clinical
consequences, and preventive or corrective strategies in
prehospital and emergency trauma settings.

The evidence summarized in this manuscript
included observational studies, systematic reviews,
clinical studies, and guideline-based recommendations
cited in the source manuscript. Data on independent
factors associated with hypothermia were presented as
odds ratios and p-values when available. No new patient
recruitment or primary data collection was performed;
therefore, ethical approval and informed consent were
not applicable to this manuscript.
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Results

The main findings are presented in four areas:
independent factors associated with hypothermia in
trauma patients, harmful physiologic effects of
hypothermia, practical temperature management
strategies, and the relevance of prevention in tropical
regions.

Early trauma studies demonstrated that hypothermia
is common and associated with increased mortality.
Mortality increases as body temperature decreases, and
temperatures below 35°C on hospital arrival have been

associated with a fourfold to fivefold increase in
mortality.>*!!  Despite  this risk, temperature
measurement in trauma patients remains inconsistent in
several settings.!>!3

Hypothermia in trauma is associated with both
patient-related and care-related factors. Wet patients,
low Glasgow Coma Scale scores, and lower ambient
temperature were associated with hypothermia at first
arrival of a mobile intensive care unit (Table 1). Other
factors associated with hypothermia on hospital arrival
included intubation, head trauma, undressed patient
status, revised trauma score, temperature of infused
fluids, and mobile intensive care unit temperature at site
arrival (Table 2).'%13

Table 1. Independent factors associated with hypothermia (body temperature <35°C) upon arrival of the mobile

intensive care unit

Factor QOdds ratio (95% CI) p-value
Wet patient 2.08 (1.08-4.00) 0.03
Glasgow Coma Score 0.87 (0.81-0.92) <0.001
Ambient temperature 0.93 (0.91-0.96) <0.001

Adapted from Lapostolle et al.!®

Table 2. Independent factors associated with hypothermia (body temperature <35°C) upon hospital arrival of trauma
patients managed by a mobile intensive care unit

Factor Odds ratio (95% CI) p-value
Intubation 4.23 (1.61-11.02) 0.003
Head trauma 2.78 (1.20-6.25) 0.01
Undressed patient 2.5 (1.11-5.56) 0.03
Revised trauma score 1.68 (1.29-2.20) 0.001
Temperature of infused fluids 0.85 (0.76-0.95) 0.003
MICU temperature upon arrival at site 0.83 (0.72-0.96) 0.01

MICU: mobile intensive care unit. Adapted from Lapostolle et al.'*

Although hypothermia can reduce biochemical
activity and has been studied for neuroprotection,
clinical studies have not confirmed expected benefits in
trauma patients. In trauma, harmful effects predominate.
Hypothermia impairs coagulation-factor activity,
promotes coagulopathy, reduces platelet aggregation,
and may increase transfusion requirements.?>?’

Hypothermia also affects the cardiovascular system.
Below approximately 34°C, myocardial contractility,
cardiac output, blood pressure, and heart rate may
decrease. Peripheral vasoconstriction and increased
blood viscosity may further compromise circulation,
especially in hemorrhagic shock.3%3!

Body temperature should be systematically
measured and continuously monitored in trauma
patients. In prehospital care, epitympanic temperature
measurement may be practical, provided the probe is
properly placed and insulated from environmental
influences.?? The target is to maintain body temperature
at least 36°C."3

The patient should be rapidly protected from the
environment. Undressing should be limited to situations
in which clothing is wet. Emergency blankets, heated
ambulances, active warming devices when available,
and warmed intravenous fluids should be used. The
HYPOTRAUM?2 strategy combining continuous
monitoring, thermal protection, heated mobile unit, and
warmed fluids reduced hypothermia rates compared
with conventional management (Table 3).!7-%
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Table 3. Strategy for prevention or correction of hypothermia in trauma patients

No. Recommended strategy

Continuous measurement and monitoring of body temperature; epitympanic probe is practical for prehospital

use.
2 Limit patient undressing to situations where clothing is wet.

3 Protect the patient with at least an emergency blanket.

4 Move the patient rapidly to a sheltered location, ideally inside the ambulance.

5 Place the patient in an ambulance heated to approximately 37°C.

6 Warm the patient; use an emergency blanket if active warming devices are unavailable.
7 Infuse warmed fluids at approximately 37°C.

8 Ensure rapid transport to a hospital facility.

Source: adapted from the strategy summarized in the uploaded source manuscript.

High outdoor temperatures do not eliminate the risk
of hypothermia. In tropical settings, ambient
temperature is often still lower than body temperature,
and rain, wind, injury severity, and prehospital
interventions can contribute to heat loss. In a French
Guiana cohort, where the annual average temperature
was approximately 26°C, hypothermia below 36°C
occurred in trauma patients and was associated with
higher mortality.’!

Discussion

The findings emphasize that hypothermia is not
restricted to cold climates. Trauma-related hypothermia
should be viewed as a dynamic clinical condition caused
by the interaction of environmental exposure, injury
severity, physiologic failure, and therapeutic
interventions. Tropical climate may reduce but does not
remove the temperature gradient between the patient
and the environment; additionally, rain, wind, wet
clothing, hemorrhage, and prolonged extrication can
accelerate heat loss.

The deleterious interaction between hypothermia,
coagulopathy, and acidosis is particularly important in
trauma care. Decreased coagulation enzyme activity,
impaired  platelet aggregation, and reduced
cardiovascular performance can worsen hemorrhagic
shock. These effects support a preventive approach,
because correction after hypothermia develops may be
more difficult than early thermal protection.

The practical implications are clear for prehospital
and emergency settings. Temperature should be treated
as a vital sign, measured early, and monitored
continuously when possible. Basic measures such as
limiting exposure, removing wet clothing only when
necessary, using emergency blankets, placing patients
rapidly in a sheltered or heated ambulance, and warming
infused fluids are feasible steps that can be implemented
even when advanced warming devices are unavailable.

This manuscript has limitations. The article is based
on a narrative synthesis of available evidence and the

source manuscript rather than newly collected
prospective data. Some details from the scanned source,
including one affiliation and selected bibliographic page
data, were not fully legible and should be verified before
journal submission.

Conclusion

Trauma patients are at risk of hypothermia, which is
a poor prognostic factor. Hypothermia has harmful
interactions with hemostasis and the cardiovascular
system. Its causes are environmental, clinical, and
therapeutic. Optimal management requires early
measurement and continuous monitoring, prevention of
heat loss, warming strategies, warmed fluids, and rapid
transport. These measures should be applied worldwide,
including in tropical regions.
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