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ABSTRACT 
Background: Hypothalamic thermoregulation allows humans to adjust and 
maintain core body temperature to support essential metabolic processes. 
When heat energy loss exceeds endogenous heat production, core body 
temperature decreases, slowing biochemical reactions. Without patient 
warming solutions, patients with injuries resulting in thermoregulatory 
disturbances are at risk of multiple organ failure and/or death.   
Aim: To illustrate the potential thermoregulatory effects of heated, 
humidified high velocity therapy in broad clinical scenarios which 
traditionally require active temperature management.  
Scope: In the two patient examples presented, clinicians utilized high 
velocity therapy to modulate gas and heat exchange in the lungs (140m2 
surface area). These patient examples demonstrate an opportunity to 
deliver adjunctive thermoregulatory support alongside non-invasive 
oxygenation and ventilation 
Example 1: A 67-year-old female presented with accidental hypothermia 
due to environmental exposure, with hyperextension injury at C4-C5. The 
patient’s core body temperature was 30°C [86°F] upon discovery. Within 
4 hours the patient’s temperature increased to 35°C [95°F] with the use of 
heated blankets and high velocity therapy. The underlying injury and 
pattern of recovery was consistent with central cord syndrome.  
Example 2: A 5-month-old female sustained severe burns and was weaned 
from intubation using high velocity therapy. This patient was at high risk 
for mucosal airway dysfunction, temperature instability, and other poor 
outcomes, but remained stable and recovered.  
Discussion: High velocity therapy delivers warmed humidified gas that 
oxygenates and ventilates simultaneously, reduces work of breathing, and 
preserves mucociliary clearance. By reducing the metabolic burden of 
heating and humidifying inspired air, it may contribute to temperature 
stabilization in patients with impaired thermoregulatory capacity. In the 
cases presented, the therapy performed within its accepted safety profile 
with no identified adverse events.  
Conclusion: High velocity therapy may provide adjunctive warming 
benefit for patients with diminished temperature control who require 
respiratory support. Further investigation is needed to quantify warming 
effects and define patient populations most likely to benefit.  
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1. Introduction  
High velocity therapy (HVT) may potentially assist 
thermoregulatory stabilization in acutely injured patients 
that require respiratory support. Clinicians may not be 
aware that the lung surface area covers between 100-
140 m2 which can be targeted for temperature 
modulation via airway warming and humidification.1  
 

In the United States (US) hypothermia accounts for 
between 700 to 1,500 deaths each year, with 
approximately 12,000 emergency department (ED) 
admissions annually.2,3 Common rewarming methods such 
as extracorporeal membrane oxygenation (ECMO), 
indicated in the most severe cases and cardiac arrest, can 
cost up to US$13,384 daily.4  In 2020, The American Burn 
Association (ABA) commissioned a report of burn related 
incidence in the US and found 698,555 burn-related 
interactions with healthcare  systems, with 3,800 deaths 
attributed to fire and smoke inhalation.5,6  The median 
total cost of burn injuries was reported to be up to 
US$125,598, with in-hospital costs per day ranging from 
US$24.23 to US$4,125: the most severe burns 
significantly associated with higher expenditure.7,8 Early 
implementation of multiple concurrent non-invasive 
rewarming solutions which reduce the metabolic cost of 
humidifying and heating inspired air may prevent 
escalation to more costly, invasive techniques.4,9,10  
 

The notion of regulated body temperature was 
pioneered by James Currie in 1798, using thermometers 
to quantify body temperature change following cold 
water immersion experiments. The clinical adoption of 
thermometry followed the 1868 publication of ‘Manual 
of Medical Thermometry’ by Wunderlich, which defined 
normative temperature ranges across health and disease. 
By the 1960s, Carlsson and colleagues identified the 
hypothalamus as the neurological thermoregulator, 
marking a pivotal shift in understanding behavioral and 
physiological responses to temperature changes.11  
Subsequent advancements in molecular biology have 
illuminated the coordinated thermoregulatory pathways 
required for endothermic life.  
 

Humans (Homo sapiens) are considered endothermic, 
generating internal heat to maintain a stable body 
temperature of 37 ± 0.5°C [98.6 ± 0.9°F] for optimal 
enzymatic and metabolic activity.3 In states of disease 
and injury, thermoregulatory pathways may be impaired 
by central nervous system dysfunction or overwhelmed by 
environmental conditions.2  Disruption of the systemic 
ability to thermoregulate, such as in hypothermia and 
major burns, result in loss of essential biochemical 
reactions required for metabolism, leading to eventual 
organ failure, coma and/or death. 2,12,13  
 

Respiratory interventions have historically been explored 
as adjunctive warming strategies. In 1975 Lloyd et al. 
identified that inhalation of a warmed inhaled gas 
allowed for a 3°C [5.4°F] temperature rise over 3 hours 
for patients who suffered accidental hypothermia.14 The 
European Resuscitation Council guidelines for rewarming 
in hypothermia advocate for minimally invasive 
rewarming and airway management in patients with 
moderate to severe hypothermia, specifying use of high 
flow nasal cannula (HFNC) in patients with concomitant 

hypoxia.15  Similarly, ABA identified pulmonary 
insufficiency as the primary cause of death in severe 
burns and recommend early implementation of HFNC to 
reduce mortality and improve outcomes for major burn 
and inhalation injuries. The associated ABA report 
demonstrated HFNC as a successful intervention for 
treatment of inhalation injury and burn-related acute 
respiratory distress syndrome (ARDS).16 
 
1.1 HYPOTHERMIA  
Hypothermia is defined as a core body temperature of 
< 35°C [95°F].2 Causes of hypothermia include 
environmental exposure, perioperative heat loss, 
iatrogenic interventions and impaired thermoregulation in 
vulnerable populations such as neonates and the 
elderly.1,2 The patient in example 1 presents with 
accidental hypothermia via environmental exposure 
(expanded upon below [2.1.1]).  Hypothermia may also 
develop in highly controlled environments such as the 
operating room or intensive care unit. Incidence of 
inadvertent perioperative hypothermia has been 
reported to vary from 10 to 80% of patients who 
undergo surgery, despite the accessibility of warming 
devices.3,18,19 The above iatrogenic causes can amplify 
risk of coagulopathy, wound infection, or prolong 
recovery, but are preventable with temperature 
management.20  
 
1.1.1 Environmental Exposure  
The most recognized pathway into hypothermia remains 
environmental exposure. Sudden immersion events and 
prolonged exposure to cold air or wind can overwhelm 
thermoregulatory processes, particularly when combined 
with inadequate or wet clothing. 21 Medical and social 
comorbidities can compound hypothermia risk, even in 
relatively mild conditions. Alcohol and drug intoxication 
can impair both judgment and thermoregulatory 
responses, while advanced age reduces baseline 
metabolic heat production.22 Neurologic injuries such as 
stroke or traumatic brain injuries blunt the hypothalamic 
thermoregulatory canters, while systemic illnesses such as 
sepsis or endocrine disorders further compromise 
thermogenesis. 23–25  Advanced age and low body mass 
index are among the top risk factors for hypothermia 
from any cause.2,3,19  Despite advancements in hospital 
care, mortality rates in patients with moderate to severe 
hypothermia still approach 50%.2 
 
1.2 BURNS 
Burns are injuries to the skin and deeper surrounding 
tissues caused by exposure to thermal, electrical, 
chemical, radiation, and frictional energy.7,8 Burn severity 
is classified by the depth of damage (first to fourth), and 
percentage of total body surface area (TBSA) affected. 
Burns greater than 15% TBSA can lead to hypovolemic 
shock, organ dysfunction and death of patient.26 
 
The skin is the largest organ in the human body (surface 
area of up to 2m2 in adults) and forms a physical and 
immunological barrier to external agents, regulates 
temperature and metabolic homeostasis.27–29 Its 
destruction compromises systemic physiology, exposing 
patients to infections and thermoregulatory 
disturbance.29  
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1.2.1 Airway and Inhalation injury 
Burn patients commonly sustain airway injuries alongside 
inhalation injuries, which can result in ARDS; chronic 
pulmonary inflammation due to pneumonia, sepsis or 
septic shock. 30,31 Inhalation of smoke or toxins may result 
in supraglottic or intrapulmonary injury, which induce 
edema, narrowing of the airways, and impair gas 
exchange in respiratory tissues. The most extensive burns 
generate greater edema and hypothermia risk.30,32  
Airway lesions can generate similar respiratory sequelae 
with decreased internal diameter, obstruction, and 
presence of respiratory distress which require repeated 
intubation, tracheostomy, or non-invasive support in the 
form of HFNC. 33–35   
 
Inhalation injury was found to be the second leading 
cause of death in the first week post-burn (16%), 
following burn shock (62%). 36 Patients with full thickness 
burns may have non-compliant dead tissues which 
contribute to poor perfusion and inadequate ventilation 
and oxygenation of tissues. Invasive mechanical 
ventilation is often required to prevent hypoxia, however 
up to 40% of ventilated patients develop ARDS.37,38 High 
flow nasal cannula is increasingly used to reduce 
hypoxemia, avoid re-intubation and support recovery, 
particularly when the ROX index is employed to predict 
extubation success. 28,39,40 
 
1.3 HIGH VELOCITY THERAPY SYSTEM 
High Velocity Therapy represents a refined form of 
HFNC and has proven to be an alternative to non-
invasive positive pressure ventilation (NiPPV).41–43 
Compared to other high flow systems HVT utilizes small-
bore symmetrical nasal cannulas to increase kinetic 
energy of delivered medical gases, enhancing dead 
space washout and providing ventilatory benefits at 
lower flow rates.43  High velocity devices can deliver FiO2 
ranging from 0.21 to 1.0 at flow rates of 5-45 L/min, 
with approximately 5-6 cmH2O positive end-expiratory 
pressure (PEEP), heated humidification (33mg H2O/L) 
and can support nebulization. Temperature can be easily 
adjusted for patient comfort and condition, with 
guidelines recommending 34 - 37°C [93.2 - 98.6°F) as 
optimal. 44  High Velocity Therapy has a well-established 
safety and tolerability profile across 

populations.41,42,45,46 Interface options include a double-
pronged nasal cannula and a single-pronged cannula 
(“Unicorn™”), the latter having potential advantages in 
patients with facial burns or trauma, naris obstruction, or 
patients who need concomitant respiratory support and 
nasogastric nutrition.47–49 
 

2. Patient Case Examples  
2.1. PATIENT 1: ACCIDENTAL HYPOTHERMIA FROM 
ENVIRONMENTAL EXPOSURE  
67-year-old female presented as a trauma alert with 
quadriplegia after a fall while intoxicated 
(approximately 01:00). She was found the next morning 
(08:00), and was transported to the ED. Upon arrival, she 
was alert and oriented but exhibited an inability to move 
all four extremities with intact sensation, classic for central 
cord syndrome (CCS). She was severely hypothermic at 
30°C [86°F] and bradycardic. Magnetic Resonance 
Imaging (MRI) confirmed a C4-C5 hyperextension injury 
featuring a cord contusion, ligamentous damage, and 
ananterior epidural hemorrhage, consistent with 
diagnosis. 
 
Treatment focused on prompt rewarming to address life-
threatening hypothermia and autonomic dysfunction. She 
was managed with a heated blanket (Bair Hugger™) 
and high-velocity therapy (Vapotherm, 30 L/min, 0.21 
FiO2, 38°C), which utilized the lungs' surface area for 
efficient heat exchange. This strategy successfully raised 
core temperature from 30°C [86°F] to 34.8°C [94.7°F] 
within approximately four hours of adjunctive therapy 
initiation, stabilizing her for surgical intervention (Figure 
1). 
 
The patient was discharged to rehabilitation after eight 
days with moderate neurological improvement. While she 
regained shoulder strength and right toe flexion, deficits 
in hand grip and lower extremity mobility remained, a 
recovery pattern typical of CCS. This case illustrates the 
severe consequences of cervical hyperextension injuries 
and highlights the critical role of active airway 
rewarming as an effective adjunct therapy for rapidly 
correcting hypothermia in a trauma setting. 
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Figure 1: Temperature curve for hypothermic patient treated with high velocity therapy and heated blanket. First temperature 
reading via rectal thermometer at 08:45. A temperature sensing Foley catheter used after admission at 10:05. Patient 

temperature recorded as 86 ̊ F upon discovery. (†) = Bair Hugger™ was initiated at 09:15, (‡)=High Velocity Therapy was 
initiated at 09:53.  
 
2.2. PATIENT 2: BURN PATIENT  
A 5-month-old female suffered a fire burn at home in an 
enclosed space, with a burn extent of 14% TBSA. She 
was intubated at the accident site with a 3.5Fr cannula 
without a balloon. Carbonaceous debris was found, and 
she was nebulized with heparin. She underwent 24 hours 
of conventional mechanical ventilation. Due to respiratory 
deterioration, she progressed to high-frequency 
oscillatory ventilation for five days, weaned to 
conventional ventilation for another 48 hours, and 
extubated with an intravenous dexamethasone protocol 

at 0.25 mg/kg for four doses. She was extubated and 
presented with irritability, stridor, and wheezing audible 
at one meter. Nebulized adrenaline and steroids were 
administered on schedule. Subglottic stenosis was 
diagnosed via bronchoscopy, making her a candidate for 
tracheostomy. High-velocity therapy was initiated at 1 
L/min/kg/dose (Vapotherm, 10 L/min, 0.4 FiO2, 34°C) 
and increased to 2 L/min/kg/dose (Vapotherm, 14 
L/min, 0.45 FiO2 34°C), with clinical improvement (Table 
1).  

 
Table 1. Clinical data, vital signs, pulse oximetry and ROX index. High velocity therapy initiated at 0’ (Vapotherm, 10 L/min, 
0.4 FiO2, 34°C), increased to 12 L/min at 10’, and changed to 14 L/min, 0.45 FiO2 34°C at 20’.  HR = heart rate, RR= 
Respiratory rate, Sat % = Blood oxygen saturation, ROX = ratio of oxygenation saturation defined by pulse oximetry: 
FiO2, ROX = [SpO2/FiO2]/RR ) 

Time 
(Mins) 

Clinical Data Vital Signs Monitoring 

Irritability Wheezing 
Stridor HR RR 

Sat 
(%) 

ROX 
 Inspiration Expiration 

0 + + + + 160 38 89 5.8 

30 - - - - 130 17 97 12.67 
 

3. Discussion:  
3.1 PATIENT CASE 1: HYPOTHERMIA  
Physiological stabilization during rewarming was the 
primary goal for this patient as prompt rewarming 
enabled timely surgical management of cervical injury. 
The combined use of HVT and heated blanket achieved 

a mean rewarming rate of 1.0 ̊C /hr. [1.8 ̊ F /hr.] (∆ 4.1 

̊C [∆ 7.3 ̊ F]) despite intermittent pauses in therapy. This 

rate is comparable with warmed IV fluids; 1.5 ± 1 ̊C /hr. 

(2.7 ± 1.8 ̊F /hr.), and heated blankets; 1.7 ̊ C /hr. 

(range; 0.7-3.4 ̊ C /hr. [3.1 ̊ F /hr., range; 1.26-6.12 ̊ F 

/hr.]). 50,51  The observed temperature response supports 
the potential role of HVT as an adjunct to warming 
strategies, particularly when respiratory support is also 
indicated. While findings suggest an efficient and non-
invasive means of internal rewarming, the contribution of 
HVT to overall temperature recovery cannot be isolated.  
 
3.1.1 Treatment for Hypothermia 
Immediate passive external rewarming involves removing 
wet clothing and covering the patient with dry, insulating 
layers while moving them to a warmer environment.52 
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Warm oral fluids may be administered to support 
internal heat generation.53 This approach is primarily 
indicated for mild hypothermia and may also be used in 
moderate hypothermia when more aggressive 
interventions are not immediately available.54 Passive 
rewarming supports compensatory heat production, while 
minimizing further heat loss.55 Passive methods are 
considered for initial interventions in hypothermic patients 
in both prehospital and clinical settings. 56 
 
Active external rewarming methods elevate patients’ 
core temperature and are typically applied in clinical 
settings. 56 Common methods include warming systems 
and heated blankets, as used in patient example 1.57  
This approach is indicated for patients with moderate 
hypothermia or mild hypothermia where passive 
measures were insufficient.58 Evidence shows that heated 
blankets and warming systems effectively increase core 
temperature, especially when combined with insulation. 
These methods are widely recommended in perioperative 
and emergency medicine. 3,56,60,61 
 

Severe hypothermia without cardiac arrest is treated with 
active internal rewarming. Active internal strategies such 
as ECMO and intravascular temperature management 
(IVTM) are invasive techniques that can achieve a 

rewarming rate of ≥ 5 ̊C /hr. (9 ̊ F /hr.).62 Heated IV 
fluids should be warmed to 40-42°C [104-107.6°F] to 
avoid inadvertent cooling.59 Extracorporeal membrane 
oxygenation is indicated for patients in cardiac arrest or 
with cardiovascular instability. 59  
 

3.1.2 Pathophysiology and Complications in 
Hypothermia 
The combination of acidosis, hypothermia, and 
coagulopathy is coined as the ‘trauma triad of death’. It 
is important to carefully monitor trauma patients for signs 
associated with increased mortality.63  
 

Early hypothermic responses include shivering, increased 

metabolic rate and elevated cardiac output which work 
to maintain core body temperature (Table 2: mild 
hypothermia). As energy reserves deplete, compensatory 
thermogenic mechanisms fail, and trigger progression to 
more severe hypothermia (Table 2: moderate-severe 
hypothermia). 3,64  Major complications in grade II and 
above hypothermia, such as in patient case 1, include 
arrhythmia, low cardiac output states, coagulopathy, 
metabolic collapse, and cardiac arrest. 64,65 
 
As core temperatures drop below 30°C [86°F] there is 
an increased risk for malignant arrhythmia (ventricular 
fibrillation).3  Risk increases exponentially with moderate 
and severe hypothermia (< 30°C [86°F]) with profound 
hypothermia (< 28°C [82.4°F]) carrying the highest risk. 
3,66,67  Hypothermia depresses myocardial contractility, 
reduces heart rate and stroke volume. Gentle handling, 
and controlled rewarming are essential to reduce the risk 
of cardiac arrest and further heat loss.66 
 
Initial peripheral vasoconstriction in hypothermia helps to 
conserve core body temperature but increases systemic 
vascular resistance. During initial rewarming, vasodilation 
in the periphery returns cold blood to the core, producing 
a secondary drop in core temperatures known as 
“afterdrop”.2 This can worsen myocardial cooling, 
precipitate arrhythmias, and delay recovery.56,68 
Afterdrop was not observed in patient case 1.  
 
Pulmonary complications can occur from hypothermia-
induced disruption of the alveolar-capillary membrane. 
Cold stress and ischemia reperfusion during rewarming 
provoke cytokine release and free radical formation, 
which makes the pulmonary endothelium “leaky”.69,70  
Furthermore, surfactant production and function become 
impaired which promotes alveolar collapse and 
pulmonary edema. 71  Clinically, this mirrors the 
inflammatory microvascular injuries of ARDS which must 
be recognized early to prevent further complications.  
 
 

 
Table 2: Hypothermia severity grading and temperature range classification. GCS= Glasow Coma Scale, GCS 13-15; Mild 
injury, 9-12; moderate injury, <9 traumatic injury.   

Classification 
(grade) 

Core temperature range 
(°C [°F]) 

Level of consciousness & Clinical Manifestations 13 

Mild Hypothermia 
(I) 

32-35 
[90-95] 

Conscious, possibly altered, shivering 
GCS: 13-15 

Moderate Hypothermia (II) 28-32 
[82-90] 

Impaired consciousness, with or without shivering 
GCS: 9-13 

Severe hypothermia 
(III, IV, V) 

<28 
[<82] 

Unconsciousness, not shivering apparent death 
(<24*C), irreversible hypothermia (13.7*C) 

GCS: 3-9 

 
3.2 PATIENT CASE 2: SEVERE BURNS WITH INHALATION 
INJURY  
High velocity therapy was initiated immediately 
following extubation and titrated over 20 minutes from 
10 L/min, 0.40 FiO2, to 14 L/min, 0.45 FiO2 in response 
to respiratory requirements. Within 30 minutes of HVT 
initiation, notable clinical improvements were observed. 
The patient’s irritability and audible signs of respiratory 
distress (inspiratory and expiratory wheeze and stridor) 
were markedly reduced.   
 

Similarly, vital sign parameters and monitoring 
observations also improved. Heart rate decreased from 
160 bpm to 130 bpm, and respiratory rate declined 
from 38 to 17 breaths per minute within 30 minutes of 
therapy. Oxygen saturation (PaO2, Sat %) also 
increased from 89% to 97%. Corresponding 
improvements in the ROX index suggested enhanced 
respiratory stability and a reduced likelihood of weaning 
failure.40  
 



High Velocity Therapy as A Warming Tool for Acutely Injured Patients 

© 2025 European Society of Medicine 6 

These findings are consistent with known physiological 
effects of HVT, which delivered warmed, humidified gas 
at sufficient velocity to reduce work of breathing, 
particularly relevant for burn patients who have high 
metabolic and evaporative demands. In this case, HVT 
provided an effective weaning strategy that improved 
gas exchange and may have contributed to preserving 
thermoregulatory stability by warming the airways post-
extubation.  
 
3.2.1 Burns and Thermoregulation  
Although no temperature guidelines for burn patients 
exist, maintaining approximately 37.5°C [99.5°F] body 
temperature can be seen as imperative. When skin is 
burned, patients lose primary thermoregulatory barrier 
and have diminished thermal capacity.  Immediately 
after injury, cooling of burned areas is recommended to 
reduce elevated tissue temperatures which improve 
physiological response and provide palliative 
relief.28,72,73 For optimal risk reduction, cooling agents 
should be between 10 -20°C [50 -68°F] as extensive 
cooling can induce accidental hypothermia . 74 
 
Patients with second- and third-degree burns covering 
>20% TBSA  or >10% in young and elderly populations, 
develop a biphasic metabolic response. The ebb phase 
(24-72 hours post injury) is marked by systemic 
inflammation which temporarily decreases metabolic rate 
to preserve vital organ function and central blood flow. 
Clinical manifestations include increased heart rate, 
respiratory rate, temperature, and blood pressure, as 
well as decreased CO2, presence of leukocytosis or 
leukopenia, bandemia, and in some cases 
hypothermia.30,74  
 
A flow-phase response follows 48-72 hours post injury, 
with elevated oxygen consumption and resting metabolic 
rate that exceeds 5000 kcal daily. This hypermetabolic 
phase is characterized by hyperdynamic circulatory and 
immune system responses which can persist for a year 
after injury. 75  To mitigate the flow response, early 
excision, nutritional support, wound grafting, and prompt 
treatment of sepsis is recommended 75–77. Maintenance of 
ambient room temperature at 30-32 °C [86 – 89.6°F] 
provide significant improvements in hypermetabolism, 
wound healing and decreased catabolism when 
compared to cooler environments (20 - 25 °C [68 - 
77°F]). 74 Additionally, patient rewarming during transfer 
is equally essential to prevent continuous loss of heat 
energy and acidosis. 28 
 
3.2.2 Complications in Burns  
Early respiratory complications in burns include ARDS, 
airway edema and pneumonia. Non-infectious 
complications include stridor, wheezing, and hypoxemia 
from tissue injury and fluid shifts, with pulmonary 
insufficiency remaining a major determinant of early 
mortality. 37,72,73 Cardiovascular depression can develop 
as early as 15 minutes post-burn and present as reduced 
myocardial contractility, ventricular compliance and 
prolonged isovolumic relaxation. 78 This depression can 
last up to 72 hours (ebb-flow transition). Arrhythmias and 
vascular insufficiency may progress to acute kidney injury 
and multiple organ failure.79 Systemic complications such 

as hypovolemic shock, sepsis and toxic shock syndrome 
are early mortality indicators.75 Tissue hypoperfusion can 
further limit oxygen delivery, exacerbate metabolic 
acidosis and predispose the patient to multiple organ 
dysfunction.30  
 
3.3 AIRWAY WARMING TO MAINTAIN TEMPERATURE  
Airway warming with heated humidified oxygen can 
decrease insensible heat loss.59 The respiratory system, 
with an alveolar surface area of 100-140m2 represents 
a substantial yet overlooked conduit for heat exchange.1 
High velocity therapy can support a patient’s 
oxygenation and ventilation requirements and offer an 
additional non-invasive active rewarming solution to 
stabilize patient temperature, without additional set-up 
or procedural disruptions. 80 
 
Adequate humidification is central to both respiratory 
support and thermal balance. Inhalation injuries result in 
direct cellular damage and disruption of mucociliary 
clearance (MCC), increase the risk of infections and may 
contribute to ARDS development. 38  Following severe 
burn cases, fluid loss via plasma evaporation may 
exceed 4mL/kg/hr. It is imperative to retain as much fluid 
as possible to prevent hypovolemic shock, heat loss and 
maintain adequate tissue perfusion. 78  Similarly, it is 
beneficial to provide early humidification in hypothermia, 
as inadequate humidity has been found to decrease the 
airway surface layer temperature by 5°C [9°F]. 81  
Adequately humidifying inspired air preserves MCC and 
respiratory physiology, reduces daily evaporative water 
by approximately 250 mL, and conserves metabolic heat 
by 350 kCal or 1500 kJ.82  In addition, adequate 
humidification has been shown to improve tolerance, with  
discomfort reported after only 10 minutes with 
inadequate humidification. 83 
 
3.3.1 Use of High Flow Nasal Cannula in Hypothermia 
Evidence for HFNC usage in hypothermia appears as 
small cohorts, case reports and animal studies, but 
remains promising. The use of HVT specifically has been 
reported to aid quicker time to normothermia when 
compared to current non-invasive active rewarming 
strategies. 
 
In a control matched study by Gilardi et al. patients with 
primary hypothermia (median temperature on admission 
32.4°C [90.3°F]) were treated with HFNC or warm 
blankets as a control (n=8). Median time to sustained 
rewarming (>35°C [95 °F]) was 120 minutes in HFNC 
arm vs 345 minutes in the control arm, with patients 
rewarmed via HFNC having significantly higher body 
temperature at 5 hours compared to control.80 Similarly, 
Petersen et al compared the time to reach normothermia 
in patients with unintended perioperative hypothermia 
using heated blankets (n=15) versus HFNC (n=10).84 
Patients warmed with HFNC regained normothermia 9.1 
minutes faster than those in heated blanket group, 
although differences were not statistically significant. In 
the studies discussed above, no treatment adverse events 
were reported, which confirm the known safety spectrum 
and tolerability of HFNC devices. 80 Importantly, no 
evidence was found to suggest the two modalities, HFNC 
and heated blankets, could not be used simultaneously.  
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3.3.2 Use of High Flow Nasal Cannula in Burns 
High flow nasal cannula has been proven beneficial in 
acute respiratory failure from major burns, with reduced 
symptoms and lowered re-intubation rate. Marco et al.  
evaluated the safety and efficacy of HFNC for severely 
burned adult patients during enzymatic debridement 
procedures under deep sedation (n=14, mean 35.3% 
TBSA,  second-third degree lesions, 0.5 FiO2).47 High flow 
nasal cannula was reported as invaluable to critically ill 
burn patients due to the ability to: deliver 1.0 FiO2, low 
PEEP, dead space washout, reduced risk of rebreathing, 
ability to precisely control the flow of heated and 
humidified inspired gas. Additionally, authors comment on 
the utility of a single pronged nasal cannula which blocks 
only one nostril for patients fed via NG tube but require 
concomitant nasal oxygen therapy.47,49 Marco et al. 
concluded HFNC should be considered for deep sedation 
for escharotomy procedures in severely burned 
patients.47   
 
The effectiveness of high flow (>15 L/min, FiO2 0.45) vs 
conventional nasal oxygen therapy (<15 L/min) was 
evaluated in acute parenchymatous respiratory failure in 
burns without inhalation trauma. At 48 hours, HFNC 
patients had higher values of oxygenation (342 vs 305.5, 
p=0.02, n=74), faster normalization of blood gas 
composition, greater respiratory comfort (8.4 vs 5.3 
Visual Analog Scale scores, p=0.03), and lower need for 
mechanical ventilation (4 vs 11, p=0.04), compared to 
control.85  Comparably, Akin et al reported HFNC to be 
a successful treatment for burn injury related to ARDS. 
After 7 days of HFNC treatment, ubiquitous 
improvements were seen in all symptoms of ARDS (n=3, 
35-60% TBSA).16 
 
3.3.3 Using High Velocity Therapy for Weaning from 
intubation  
Whilst necessary for survival, prolonged endotracheal 
intubation (IMV) is associated with pneumonia, airway 
injury and increased risk of reintubation.86 Weaning from 
IMV represents the transition from total ventilatory 
support to spontaneous breathing and is an important 
milestone in recovery for patients requiring respiratory 
support.  HFNC offers the opportunity to avoid IMV-
associated complications and is increasingly used in 
extubation protocols. HFNC implementation during 
planned extubation protocols has been shown to reduce 
post-extubation respiratory failure, decrease respiratory 
rate, increase PaO2 and has further proven statistically 
non-inferior to NiPPV in multiple studies.87,88  
 
Francesco et al. reported on 12 severe burn patients (7M, 
5F, mean age 53 [38-70]) who were extubated and 
weaned to HFNC after a mean duration of 10.4 days on 
IMV (>30% TBSA, covered head and neck). Transition to 
HFNC improved PaO2: FiO2 ratios (Initiation vs 48 hours; 
379.33 ± 31.56 vs 292.58 ± 41.25). No patient showed 
signs of respiratory distress or significant increase in 
lactate levels at 6 hours. Furthermore, the low contact 
nasal cannula interface was found to be more 
comfortable than NiPPV and allowed patients to practice 
respiratory physical therapy. The combined treatment 

expedited recovery compared to patients treated with 
only passive physical therapy.34  
 
Similar benefits in a pediatric burn patient with inhalation 
injury and post-extubation stridor (12 – month- old 
female; 8% TBSA) were found by Byerly et al.  The use 
of HVT decreased respiration rate immediately following 
initiation (63 breaths/min to 38 breaths/min), and a 
sustained decrease in heart rate. (175 beats/min to 144 
beats/min).33 

 

4. Limitations 
This concept paper is based on two illustrative patient 
examples selected to demonstrate potential 
thermoregulatory benefits of heated, humidified HVT in 
broad clinical contexts where respiratory support is 
already indicated. These examples do not represent the 
full spectrum of patients who may benefit from HVT. 
Observations are descriptive and inherently limited by 
absence of controlled conditions, small sample size, and 
short duration of therapy  

 

5. Call for more research  
The relevant literature available for airway warming in 
hypothermia and burn patients is discussed in this paper, 
although the magnitude of thermoregulatory effect 
remains undefined.  Larger prospective cohorts and 
controlled trials are needed to validate preliminary 
findings and should incorporate longer-term monitoring, 
standardized temperature metrics, and comparative 
modalities to quantify the adjunctive role HVT can offer.  

 

6. Conclusion 
High velocity therapy remains a clinically accepted 
alternative to NiPPV capable of reducing work of 
breathing, aiding extubation protocols, and improving 
patient comfort. The patient examples and discussed 
literature suggest HVT may also confer thermoregulatory 
advantages when applied to patients with temperature 
instability, however definitive evidence regarding 
thermal efficacy is limited. HVT can provide adequate 
non-invasive respiratory support to spontaneously 
breathing patients and may offer additional 
thermoregulatory advantages in line with existing 
guidance without procedural disruptions.  
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