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Abstract

Received:

Hypothermia is a condition in which the core temperature drops below 35°C (95°F). It
is a medical emergency with a high morbidity and mortality rate. Beyond an excessive cold
exposure, many medical conditions can be associated with hypothermia as hypothalamic
dysfunction, hypopituitarism, hypoadrenalism, hypoglycemia, malnutrition, subarachnoid
hemorrhage, cerebrovascular accidents, toxins, ethanol abuse, Parkinson’s disease, lactic
acidosis, neuropathy, spinal cord lesions, trauma, severe infections, drugs and neoplasms.
We report a case of an 82-years old woman with bradycardia due to severe hypothermia.
She was treated successfully with heated high-flow nasal oxygen and warmed intravenous
fluids. She recovered from bradycardia without needed a permanent pacemaker, but the
etiology of her hypothermia remained unexplained. Early selection of an appropriate
rewarming technique in the Emergency Department is essential to improve the prognosis
of patients with hypothermia, prevent complications and avoid mistakes in the choice of
therapy.
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Introduction
Hypothermia is a harmful condition associated with possible
unfavorable outcomes. Literature data revealed a mortality of
about 40% [1]. It is responsible of cardiovascular, respiratory
and neurological failure. Electrocardiogram changes, including
bradycardia, are common findings during progressive hypothermia
[2]; it may be the expression of a breakdown in the compensatory
mechanisms of the body and of the progressive decline of vital
functions. In the Emergency Department, the available therapeutic
strategies are not always effective and new treatments need to be
designed. Our case report would show a possible advantageous
treatment opportunity in patients with hypothermia.

Case Report

An 82-years old woman was admitted to our Emergency
Department because of drowsiness, sudden slurred speech and
bradycardia (heart rate of 32 beats/min). Her blood pressure

was 115/60 mm/Hg, respiratory rate 14 breaths/minute, oxygen
saturation 89% breathing ambient air, and cutaneous temperature
was 33.4°C. On physical examination, she was alert, not oriented
to time and place, not shivering and with impaired psychomotor
skills. Her past medical history was significant for hypertension
and Hashimoto’s thyroiditis. One years earlier, she was hospitalized
for an ischemic stroke of the left frontal cortex due to congenital
arteriovenous malformations. Her home drug therapy included
levothyroxine, aspirin, doxazosin, perindopril, barnidipine,
amlodipine, a low dose of carvedilol, bromazepam, pantoprazole,
vitamin complex (B9, B12). We checked several blood parameters
that revealed a C-reactive protein of 100 mg/dl (normal value <
5 mg/dl), a TSH of 5.10 µU/mL (normal range 0.35-3.20 µU/mL),
and a hemoglobin level of 9.5 g/dl. Liver, kidney function and blood
coagulation tests resulted normal.
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Potassium resulted 3.1 mmol/L (normal range: 3.5-5.5 mmol/L).
The electrocardiogram revealed sinus bradycardia, prolonged
QT interval, and not-specific repolarization abnormalities. The
arterial blood gases showed hypoxemia and compensated chronic
respiratory acidosis (PaO2: 72.8 mmHg, PaCO2: 54.5 mmHg, pH:
7.401; HCO3 -: 31.5 mmol/L). She was evaluated by a cardiologist
who prescribed an intravenous treatment with atropine. The
neurologist investigated her neurological status with a computed
tomography scan and a cerebral magnetic resonance that resulted
negative for acute ischemic/hemorrhagic stroke and for brain
tumors. The endocrinologist added hydrocortisone four times/
day, indicated blood dosage of cortisol levels that resulted 272 ng/
mL (normal range 60-220 ng/mL), and recommended a thorax
CT scan that resulted negative for pulmonary embolism and lung
tumors, revealing only a little centrilobular emphysema. We placed
an esophageal probe that showed a temperature of 31.4°C and
we started treatment with warmed IV fluids. After few hours, we
measured body temperature with a bladder catheter sensor with a
value of 30.1 °C. We started treatment with heated high-flow nasal
oxygen (Optiflow) with a surprising improvement of cutaneous
temperature until 36°C and beneficial effects on her general clinical
conditions.

Discussion

The normal human body temperature is 36.5-37.5°C [2]. Hypothermia is a medical emergency with a high morbidity and mortality
rate. It is responsible of cardiovascular, respiratory and neurological impairment [3,4] with hypoxia, hyporeflexia, hypoventilation,
central nervous system depression and cardiac arrest [5-7]. The
Swiss staging system [8-10] recognizes four stages of hypothermia,
based on vital signs and clinical symptoms. Stage I includes alert,
conscious and shivering patients with a temperature between 35
and 32°C; stage II includes patients with an impaired level of consciousness, not shivering and with a temperature between 32 and
28°C; stage III includes unconscious, not shivering patients with vital signs and with a temperature between 28 and 24°C; in stage IV
vital signs are absent but resuscitation may be possible; the stage
over this last corresponds to “irreversible” death.
Emergency medical treatment for hypothermia may include
covering with clothes, offering warmed rooms and drinks,
encouraging movements (for stage I); resuscitation with intravenous
warmed fluids, cardiovascular monitoring, immobilization to
prevent arrhythmias, ECMO, CPB, in case of cardiac instability
(for stage II-III); finally, management with epinephrine, invasive
rewarming techniques, ECMO, CPB, defibrillation, advanced
cardiopulmonary resuscitation are needed for stage IV [8]. High-flow
nasal oxygen (Optiflow) should be evaluated for the management
of hypothermia because it may provide some beneficial effects.
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The constant high-flow oxygen is able to increase intra-alveolar
volumes [11] preventing alveolar closure, decrease the anatomical
respiratory dead space, improved the clearance of secretions and
decrease the thoraco-abdominal work of breathing [11], preventing
hypoxemia and hypoventilation due to hypothermia and improving
central and peripherical oxygenation and heart performance.

Conclusion

Hypothermia is a life-threating condition that can lead to death
[12]. The selection of an appropriate rewarming technique in the
Emergency Department is essential to improve the prognosis of
patients with hypothermia, preventing complications as hypoxia
and cardiac arrest and consequently, improving the survival. We
reported a case of hypothermia treated successfully with heated
high-flow nasal oxygen. To date, the “gold standard” treatment is
not known but physicians should choose a reasonable approach
guided by clinical and medical patients’ responses.
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