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Abstract
Background

It is uncertain whether awake prone positioning can prevent intubation for invasive ventilation in
spontaneous breathing critically ill patients with acute hypoxemic respiratory failure. Awake prone
positioning could bene�t these patients for various reasons, including a reduction in direct harm to lung
tissue, and prevention of tracheal intubation related complications.

Design and Methods

The PRONELIFE study is an investigator–initiated, international, multicenter, randomized clinical trial in
patients who may need invasive ventilation because of acute hypoxemic respiratory failure. Consecutive
patients admitted to participating ICUs are randomly assigned to standard care with awake prone
positioning, versus standard care without awake prone positioning. The primary endpoint is a composite
of tracheal intubation and all–cause mortality in the �rst 14 days after enrolment. Secondary endpoints
include time to tracheal intubation and effects of awake prone positioning on oxygenation parameters,
dyspnea sensation, and complications. Other endpoints are the number of days free from ventilation and
alive at 28 days, total duration of use of noninvasive respiratory support, total duration of invasive
ventilation, length of stay in ICU and hospital, and mortality in ICU and hospital, and at 28, 60, and 90
days. We will also collect data regarding the tolerance of prone positioning.

Discussion

The PRONELIFE study is amongst the �rst randomized clinical trials investigating the effect of awake
prone positioning on intubation rate in ICU patients with acute hypoxemic failure from any cause. The
PRONELIFE study is su�ciently sized to determine the effect of awake prone positioning on intubation
for invasive ventilation––patients are eligible in case of acute hypoxemic respiratory failure without
restrictions regarding etiology. The PRONELIFE study is a pragmatic trial in which blinding is
impossible––however, as around 35 ICUs worldwide will participate in this study, its �ndings will be
highly generalizable. The �ndings of the PRONELIFE study has the potential to change clinical
management of patients who may need invasive ventilation because of acute hypoxemic respiratory
failure.

Trial registration

ISRCTN, ISRCTN11536318. Registered 17 September 2021, https://www.isrctn.com/ISRCTN11536318

The PRONELIFE study is registered at clinicaltrials.gov with reference number NCT04142736 (October,
2019).

Background
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Acute hypoxic respiratory failure represents one of the most common reasons for intensive care unit (ICU)
admission1. Initial management of hypoxemic patients should involve immediate administration of
simple supplemental oxygen via a nasal prong or a non–rebreather mask, or more complex forms of
respiratory support like high–�ow nasal oxygen (HFNO) oxygen or non–invasive ventilation (NIV),
depending on severity of hypoxic respiratory failure and the underlying cause, but also patient
characteristics and the availability of oxygen interfaces. Unfortunately, patients with acute hypoxemic
respiratory failure often need proceed with invasive ventilation. While life–saving, this intervention comes
with disadvantages, including ventilator–induced lung injury and respiratory muscle waist, but also
intubation–related side–effects. In addition, intubated patients often need sedation, which has side–
effects of its own.

In intubated invasively ventilated ICU patients, prone positioning can be used to improve oxygenation,
and this intervention has been shown to improve outcome in patients with severe ARDS. This survival
bene�t could be mediated, at least in part through a reduction in direct harm to lung tissue, as regional
differences in lung aeration, compliance, and shear strain are minimized by this intervention2,3. In theory,
nonintubated patients could also bene�t from prone positioning4,5, a strategy named 'awake prone
positioning'6,7. Some evidence for bene�t of awake prone positioning comes from a handful of studies,
mostly case reports and single–center observation case series5,8,9. The �ndings thus far show that awake
prone positioning can indeed improve oxygenation and also reduce dyspnea sensation. Besides that,
awake prone positioning seems to be well–accepted and easy to perform, and to have relatively few
side–effects10.

In the absence of su�cient randomized clinical trial evidence, we designed the PRONELIFE study, a
pragmatic study that compares standard care with awake prone positioning versus standard care without
awake prone positioning in patients with acute hypoxemic respiratory failure from any cause. We
hypothesize that awake prone positioning reduces the need for intubation.

Methods
DESIGN

The 'PRone positioN in patients with spontanEous ventiLation and acute hypoxemic respIratory FailurE'
(PRONELIFE) study is a pragmatic, investigator–initiated, international and multicenter, two–arm,
randomized clinical trial in patients with acute hypoxemic respiratory failure from any cause. The study
will be conducted according to the Declaration of Helsinki principles as stated in the current version of
Fortaleza, Brazil, 201311. The Institutional Review Board of the Sagrat Cor University Hospital, Barcelona,
Spain, approved the study protocol (reference number 2019/68-UCI-HUSC). The study is registered at
www.clinicaltrials.gov (NCT04142736, October 2019). The PRONELIFE study is planned to be performed
in the 35 ICUs worldwide. Patients will be provisionally included under a strategy of deferred consent, for
reasons as explained below.
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CONSORT DIAGRAM

The Consolidated Standards of Reporting Trials (CONSORT)12 diagram of the PRONELIFE study is
presented in Figure 1. Consecutive patients admitted to the participating ICUs are screened for eligibility.
Demographic data are registered regardless of meeting enrollment criteria. If excluded from participation,
the reason(s) for exclusion will be reported.

INCLUSION AND EXCLUSION CRITERIA

Patients admitted to the ICU with acute hypoxemic respiratory failure from any cause will be eligible for
participation, unless prompt intubation is irrepressible (Table 1). Acute respiratory failure is de�ned as the
need for supplementary oxygen with an FiO2 of at least 40% by Venturi facemask, HFNO, NIV or CPAP
needed to achieve and maintain an SpO2 of between 88 to 92%.

The PRONELIFE study has the following exclusion criteria: age < 18 years, having any contraindication
for prone positioning (Table 2), previously participation in this trial, and participation in other
interventional trials with the same primary endpoint. We also exclude pregnant patients, patients who
refuse intubation, and those only receiving comfort care. As patients will be provisionally included under
a strategy of deferred consent, there is no need for written informed consent at start of the study––
however, if consent is not obtained within 48 hours, a patient drops out of the study and will be replaced.

STUDY ENDPOINTS

The primary endpoint is the composite of tracheal intubation and all–cause mortality within 14 days
after enrollment.

Secondary endpoints are the effects of awake proning on the following clinical outcomes variables:

time to tracheal intubation (only in patients who need invasive ventilation);

oxygenation parameters;

dyspnea sensation (while awake in prone versus supine position);

the number of days free from invasive ventilation and alive at day 28;

duration of use of non–invasive ventilatory support, including the use of a non–rebreather mask,
CPAP, high–�ow nasal oxygen (HFNO) oxygen or noninvasive ventilation (NIV);

duration of invasive ventilation;

ventilation-free days (VFD) at 28 days from ICU admission, de�ned as the number of days alive and
free from IMV during the �rst 28 days from start of IMV

length of stay in ICU and hospital;

mortality in ICU and hospital, and at 28, 60, and 90 days; and

tolerance of prone positioning (only in patients in the prone positioning group).
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RANDOMIZATION AND BLINDING

Randomization will be performed using a dedicated password–protected website and will be balanced
per center. Central randomization with the use of a permutated–block randomization list (with block sizes
of 4 to 8) will be used. Participants will be allocated to the prone positioning or standard care on a 1:1
ratio. By the nature of the intervention it will not be possible to blind clinicians to whether a participant
has been randomized to awake proning or standard care.

PRONE POSITIONING

The study intervention will last for at least 48 hours and is divided in 4 blocks of 6 hours each: patients
will be placed in the prone position for up to 2 hours, which can be prolonged if the patient feels
comfortable, but could also be interrupted if a patient meets any of the discontinuation criteria which are
any of the following:

developing a contraindication (Table 1);

worsening of dyspnea (at any time, according to prede�ned criteria, as described in Table 2);

a further and sustained drop in SpO2 refractory to an increase in FiO2;

nausea or vomiting; and

increasing hemodynamic instability that is unrelated to sedatives (if given) and cannot be corrected
by vasopressor or inotrope infusion (as described in Table 3)

During the change in position, from supine to prone or from prone to supine, FiO2 will be increased by
25% above baseline. Each change in position is guided by two healthcare workers and an attending
physician, but more healthcare workers could be needed. While the patient remains in a prone position,
skin protection will be used to avoid pressure sores. Also, the application of cushions will enhance patient
tolerance. Arms can be at the side, in a swimmer's position, and can be moved to increase comfort.

Food and comfort breaks are planned while patients are in supine. If the patient is receiving enteral or oral
feeding, this is interrupted from 1 hour before prone until a patient is in a supine position.

The best–�tting and most–tolerated oxygen interface will be used in the prone position––this could be
different from patient to patient, and different from what is used in the supine position, and could differ
between patients but also institutions (i.e., depending on the availability of masks with or without a
reservoir bag and with or without the Venturi system, HFNO, CPAP or NIV).

STANDARD OF CARE

In all patients, whether receiving prone positioning or not, the best standard of care is provided, according
to the standard care by the local teams.
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When in a supine position, the patient will be placed in 30–45° semi–recumbent position but this can be
changed for the comfort of the patient to supine, semi–sitting, sitting or a lateral decubitus position).

Vitals parameters, including SpO2 and the SpO2/FiO2 are continuously monitored. The oxygenation target
ranges for SpO2 is 88% to 92%; this is 7 kPa to 8 kPa for PaO2. For patients in whom the risk of
potentially dangerous hypoxemia could be become unacceptable during the study (e.g., in patients who
develop cardiac ischemia due to cardiac infarction or failed revascularization, or severe untreatable
anemia such as with Jehovah's Witnesses), oxygenation target ranges can be higher, 94% to 96% for
SpO2 and 9 kPa to 11.5 kPa for PaO2

13–15.

Opiates and benzodiazepines are allowed at low dosages to improve comfort.

INTUBATION CRITERIA

The decision to continue with invasive mechanical ventilation is based on clinical judgment rather than
isolated gasometrical criteria. Any of the following criteria should be considered for proceeding to
endotracheal intubation:

Respiratory or cardiac arrest;

Respiratory pauses;

Altered level of consciousness such as uncontrolled agitation not responding to medical treatment,
or a drop in the Glasgow Coma Score;

Evidence of exhaustion such as an unacceptable increase in use of accessory muscles or
thoracoabdominal paradox;

Inability to clear secretions from the airway in patients with abundant sputum production, or
evidence of aspiration; or

Hemodynamic instability as de�ned in Table 3

In addition, the presence of 2 of the following criteria within 1 hour of start non–invasive ventilatory
support:

Respiratory rate > 35 breaths/min, or increased respiratory rate from the baseline;

Not improving or increased dyspnea;

pH < 7.30 or less from its baseline, or PaCO2 > 20% from the baseline value; or

SpO2 < 88%

WEANING FROM THE NON–INVASIVE OXYGEN DELIVERY SYSTEM

Weaning from the oxygen therapy delivery system will be done according to local protocols and
preferences. Table 4 provides guidance for oxygen requirements coupled with the reduction in gas �ow
rates of the HFNO.
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INVASIVE VENTILATION

If patient continues with invasive ventilation, settings are chosen in line with the local guidelines for
invasive ventilation. The use of lung–protective ventilation with a low tidal volume and low pressures is
advocated. Also, su�cient levels of PEEP should be used, and prone positioning is to be applied if a
patient meets develops severe hypoxemia, de�ned as PaO2/FiO2 < 150 mmHg at a minimum FiO2 of 60%
and 5 cm H2O).

FLUID REGIMENS

We advise to use a restricted �uid strategy, i.e., targeting a neutral cumulative �uid balance as soon as a
patient can be weaned of vasopressors. Crystalloid infusions are preferred over colloid infusions.

SEDATION

In patients under invasive ventilation, the local guideline for sedation is to be followed, and preferably
consists of combinations of use of analgo–sedation over hypno–sedation, use of bolus over continuous
infusion of sedating agents, and the use of sedation scores (e.g., 3 times per day, and using a Richmond
Agitation Sedation Scale16,17. Also, the level of pain is to be determined, e.g. by using the Numeric Rating
Scale, the Visual Analogue Scale (VAS), the Critical Care Pain Observation Tool (CCPOT) or Behavioral
Pain Scale (BPS).

WEANING FROM INVASIVE VENTILATION

Weaning from invasive ventilation follows local protocols and preferences. In all patients, should be
tested whether the patient accepts assist ventilation at least two times a day; this should also be tried
when the patient shows respiratory muscle activity during assist ventilation. The attending physician
decides when to extubate a patient, based on general extubation criteria (i.e., responsive and cooperative,
adequate cough re�ex, adequate oxygenation with FiO2 ≤ 0.4, hemodynamically stable, no uncontrolled
arrhythmia and a rectal temperature > 36° Celsius and after successfully passing a spontaneous
breathing trial (SBT) with a T–piece or ventilation with minimal support (pressure support level < 10 cm
H2O) and FiO2 ≤ 0.4. In case SBTs are used, an SBT is judged as successful when the following criteria
are met for at least 30 minutes, the attending physician takes the �nal decision for extubation:

Respiratory rate < 35 breath/min;

Peripheral oxygen saturation > 90%;

Increase < 20% of heart rate and blood pressure; and

No signs of anxiety and diaphoresis.

DATA COLLECTION
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On ICU admission and within 48 hours, demographic and baseline data and data on disease severity will
be collected. Data collection includes gender, age, height, weight, date of hospital admission, date of ICU
admission, cause of respiratory failure, chest X-ray, the Sequential Organ Failure Assessment (SOFA)
score, the Acute Physiology and Chronic Health Evaluation II (APACHE II) score and the Simpli�ed Acute
Physiology Score II (SAPS II).

Data on the standard of care (described below) will be collected daily for the �rst 48 hours and every 6
hours, up to day 28. The total number of hours spent in prone position in a day (cumulative), the number
of prone sessions and their duration is recorded. After the protocol, every day until day 14, clinical
outcome variables discharge of the ICU or death, whichever comes �rst. Data on duration of non–
invasive respiratory support, length of stay in ICU and hospital, location of the patient (in ICU, hospital,
another facility, or home), and life status (alive or deceased) will be assessed on 28 and 90 days (Figure
3).

One hour before each position change (supine to prone and prone to supine), the following variables will
be collected for the duration of the protocol: respiratory variables (respiratory rate SpO2, SpO2/FiO2, ROX
index; SpO2/FiO2: RR, dyspnea de�ned according to the Borg dyspnea scale); noninvasive mean arterial
pressure; heart rate; noninvasive support device parameters: Venturi facemask, HFNO, CPAP, NIV; adverse
effects possibly related to prone position (hypotension, bradycardia hypoxemia, pressure ulcers, vomiting,
displacements of the respiratory support device, peripheral or venous central line, orogastric or
nasogastric tube, or urinary catheter), if any are recorded.

In case prone positioning is not tolerated, all reasons for a premature change in body position are
reported.

The following parameters of the respiratory support devices will be collected within 1 hour before and 1
hour after randomization, and every day at a �xed time point until cessation of the respiratory support:
Venturi facemask: �ow (liters/min), FiO2; HFNO: �ow (liters/min), FiO2; CPAP: PEEP, �ow (liters/min), tidal
volume, FiO2; NIV: PEEP, pressure support over PEEP, �ow (liters/min), tidal volume, FiO2.

If the patient meets the criteria for intubation, the reasons for intubation are documented in the eCRF.

Data on the administration on the administration of steroids, Remdesivir, Tocilizumab, Heparin/low
molecular weight heparin, antihypertensive medications are recorded. Fluid balance is collected form the
nursing chart.

POWER CALCULATION

We will include a total of 650 patients. The required sample size is calculated using data from two
multicenter randomized controlled trials reporting intubation rates in patients with acute hypoxemic
respiratory failure18,19. It was conservatively assumed that the rate of tracheal intubation will be 45% in
the standard treatment group. Accordingly, 650 patients (n= 325 per group) would provide 80% power to
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detect a relative risk of 0.75 for the primary endpoint at a 2-sided α level of 0.05, assuming a dropout rate
of 10%. After enrollment of 70% of the patients, an unblinded sample size reestimation will be performed,
and sample size could be increased to a maximum of 1000 patients if needed.

DEFERRED INFORMED CONSENT

For this study, we will include patients using a strategy using deferred informed consent because we
explicitly want to randomize and start ventilation according to randomization within 1 hour after ICU
admission. Nevertheless, the legal representative's written informed consent will be requested as soon as
possible thereafter and never later than 48 hours after randomization. If informed consent is not obtained
within those 48 hours, or if a legal representative denies participation within this time frame, the patient is
excluded, and data will no longer be used, nor will this patient be counted for the sample size of 325
inclusions in each group (that is the provisionally included patient for whom informed consent is not
obtained within the time frame of 48 hours is 'replaced' by a new patient until the total number of 325
patients in each arm is de�nitively included).

STATISTICAL ANALYSIS

Statistical analysis will be based on the intention–to–treat principle. We will also perform a per–protocol
analysis, comparing patients who received awake prone positioning and patients who received standard
of care.

Continuous normally distributed variables will be expressed by their mean and standard deviation or
when not normally distributed as medians and their interquartile ranges. Categorical variables will be
expressed as n (%). Where appropriate, statistical uncertainty will be expressed by the 95%–con�dence
levels.

The primary outcome, the number of days free of ventilation at day 14, will be analyzed using Cox's
regression. The possible imbalance between groups will be modeled in the Cox model. To further
compare groups, Student's t-test will be used. If continuous data is not normally distributed, the Mann-
Whitney U-test will be used. Categorical variables will be compared with the Chi-square test or Fisher's
exact tests. Time–dependent data will be analyzed using a proportional hazard model adjusted for
possible imbalances of patients' baseline characteristics. No interim analysis will be conducted.

A P–value < 0.05 is considered statistical signi�cance. The analysis will be performed with R statistics
version 3.0.2 (R Foundation, Vienna, Austria).

STUDY ORGANIZATION

The steering committee comprises the principal investigator, the coordinating investigators, and eight
(inter–) national experts in ventilatory support in critically ill patients.
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The coordinating investigator is responsible for administrative management and communication with the
local investigators and assists at the participating clinical sites in trial management, record keeping, and
data management. The coordinating investigators help set up local training in the participating ICUs to
ensure the study is conducted according to the ICH–GCP guidelines, guarantee data collection integrity,
and ensure timely completion of the case report forms. The local investigators provide structural and
scienti�c leadership. They guarantee the integrity of data collection and ensure timely completion of the
case report forms.

An independent monitor will be installed. Remote monitoring utilizing queries on the database will be
done by a statistician and analyzed by the monitor to signalize early aberrant patterns, trends, issues with
consistency or credibility, and other anomalies. On-site monitoring will comprise controlling the presence
and completeness of the research dossier and the informed consent forms, and source data checks will
be performed in the �les of 25 % of the patients.

An independent Data and Safety Monitoring Board (DSMB) watches over the ethics of conducting the
study under the Declaration of Helsinki, monitors safety parameters and the overall conduct of the
research. The DSMB is composed of three independent individuals (Prof. Arthur Slutsky, Prof. Claude
Guerin, and Dr. Tài Pham). The DSMB will meet by conference calls. The �rst meeting is scheduled after
the �rst 100 patients. After this meeting, the DSMB will meet every six months.

All unexpected adverse events will be reported to the DSMB. Any report or advice of the DSMB will be sent
to the sponsor of the study, the Institut d'Investigació i Innovació Parc Taulí (I3PT), Sabadell, Spain.
Should the sponsor decide not to implement the advice of the DSMB fully, the sponsor will send the
recommendation to the reviewing Institutional Review Board, including a note to substantiate why (part
of) the advice of the DSMB will not be followed.

Discussion
PRONELIFE is amongst the �rst clinical trials of awake prone positioning in patients with acute
hypoxemic respiratory failure that will recruit a su�cient number of patients to test the hypothesis that
this intervention prevents tracheal intubation. PRONELIFE will also collect data regarding other patients–
centered outcomes, including duration of ventilation if needed, length of stay in ICU and hospital, and
mortality. We will also study the tolerability of awake prone positioning and its effects on oxygenation.

Invasive ventilation is a life–support strategy associated with serious complications that may result in
signi�cant morbidity and mortality. In addition, endotracheal intubation is a high–risk procedure in
critically ill patients, with major complications like severe hypoxemia, cardiovascular instability, and even
cardiac arrest20–22. The primary endpoint of this study is a composite of the need for invasive ventilation
and death within the �rst 14 days. We decide to use this composite endpoint, hypothesizing that the
intervention under study will impact two outcomes that are invariable related. Using a composite
outcome will also increase the event rate, improve the statistical e�ciency for sample size calculation,
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and improve the study's precision. We chose the need for invasive ventilation and death within the �rst 14
days because we hypothesize that the impact of awake prone positioning will not last beyond the �rst
two weeks. Of note, we will report the two components of the composite as two secondary endpoints.

Evidence for the bene�t of awake prone positioning in nonintubated ICU patients is scarce. Its �rst use
was described in a case series of patients with hypoxemic respiratory failure, showing improvements in
oxygenation8. Improvements in oxygenation were also reported in two studies in patients with severe
hypoxemia after lung transplantation5,23. A rapidly growing number of mainly small observational
studies describe the use of awake prone positioning in patients with spontaneous breathing with acute
respiratory failure in whom hypoxemia is refractory to supplementary oxygen. It has been shown that
awake prone positioning can improve oxygenation within minutes24–28, and the effects are maintained
for up to one hour after turning back to supine and disappear mostly after 6 to 12 hours24,29. A total of 15
studies, representing 449 patients, were recently used in one meta–analysis30, assessing the change in
oxygenation (i.e., PaO2/FiO2 ratio, PaO2, and SpO2) induced by awake prone positioning. Two recent

studies failed to show bene�t of awake prone positioning in patients with acute respiratory failure31,32. Of
note, one of these studies had an observational design, and it remained uncertain whether the
intervention was used as a routine or life–saving therapy32. The other study was a randomized clinical
trial that was underpowered for sample size estimation31. In both studies, patients were only included
patients with COVID-19 infection. Evidence suggests that direct versus indirect causes of lung injury
possess different pathophysiologic characteristics that might impact both the progression and outcome
of ARDS33–35. Therefore, the prone position could affect mortality, and its impact may vary according to
the etiology of lung injury. Also, in both studies, the intubation criteria were not clearly de�ned. Our study
will include different etiologies of acute respiratory failure, and we have clearly described intubation
criteria.

Awake prone positioning is an attractive intervention for several reasons. First, many patients with
hypoxemic acute respiratory failure seem to tolerate awake prone positioning relatively well24,36,37. Awake
prone positioning is also associated with few complications. Data are limited, but thus far, no severe
adverse events have been described in the literature. Pressure sores, frequently developing in intubated
ICU patients38 and with higher morbidity39, have only been rarely described in patients who received
awake prone positioning9,31. Intolerance to awake prone positioning could be related to musculoskeletal
discomfort24,26,37,40, nausea and vomiting26, cough37, and anxiety40. Our study will focus on these
aspects.

PRONELIFE will also collect other important and patient–centered endpoints such as dyspnea sensation,
duration of use of noninvasive ventilatory support and duration of invasive ventilation, and the classical
ICU endpoints like the length of ICU and hospital stay, and various mortality rates.

We anticipate the PRONELIFE study to be highly feasible and easy to conduct as the study procedures are
straightforward, without di�cult or complex interventions making the treatment of patients clear and
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easy. Furthermore, the PRONELIFE study uses a deferred consent strategy to include patients rapidly in
the study and those admitted during evenings or nights when researchers and family members are often
not around to ask for informed consent. This will create a study population representative of the average
ICU population. Also, PRONELIFE will be performed in the ICUs of different hospitals worldwide,
increasing the generalizability of its �ndings. Furthermore, we include patients with any cause of
respiratory failure. 

One important limitation of PRONELIFE is that blinding is not possible due to the nature of the
intervention tested, which could induce bias. However, the indication for invasive ventilation, which
directly in�uences the primary outcome, is clearly stated, and all analyses will be performed in a blinded
fashion. Second, we foresee that another limitation could derive from the time under prone position a
patient with spontaneous breathing could tolerate continuously. Knowing from studies that the bene�t of
prone position in ARDS could depend on its duration41, the protocol design will count the total time of
prone positioning for each patient. Although patients randomized to the intervention will have 2 hours
under prone position, this strategy could be further prolonged if the patient feels comfortable.

The results of PRONELIFE have the potential to change clinical practice in terms of how we manage
patients with acute hypoxemic respiratory failure.

In conclusion, the PRONELIFE study is an international, investigator–initiated randomized clinical trial
that is adequately powered to test the hypothesis that awake prone positioning bene�ts ICU patients with
acute hypoxemic respiratory failure.

Trial status

Pending to start recruiting. 
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Tables
TABLE 1. CONTRAINDICATION FOR AWAKE PRONE POSITION

Suspected increased intracranial pressure (e.g., severe brain injury)

Hemoptysis 

Vomiting

Recent abdominal wound (less than 15 days)

Tracheal surgery or sternotomy during the previous 15 days

Facial trauma or facial surgery during the previous 15 days

Deep venous thrombosis treated for less than 2 days

Cardiac pacemaker inserted in the last 2 days

Unstable spine, femur, or pelvic fractures

Hemodynamic instability (de�ned by a systolic blood pressure below 90 mmHg, mean blood
pressure below 65 mmHg, or requirement for vasopressor)

Pregnant women

Presence of chest tube 

TABLE 2. BORG DYSPNEA SCALE
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0 Nothing at all

0.5 Very, very slight (just noticeable)

1 Very slight

2 Slight breathlessness

3 Moderate

4 Somewhat severe

5 Severe breathlessness

6  

7 Very severe breathlessness

8  

9 Very, very severe (almost maximal)

10 Maximal

TABLE 3. HEMODYNAMIC INSTABILITY DEFINITION

De�ned as any of the following not responding to �uid resuscitation:

Systolic arterial pressure < 90 mmHg, or

Mean arterial pressure < 65 mmHg, or

Increased needs of vasopressor agents, or

ECG evidence of ischemia or signi�cant uncontrolled ventricular arrhythmia 

TABLE 4. HIGH FLOW NASAL CANNULA SCHEME FOR OXYGEN REQUIREMENTS COUPLED WITH GAS
FLOW RATES*

FiO2 21-30% 30-40% 40-60% 60-100%

Flow 30 L/min 30-40 L/min 40-50 L/min 50-70 L/min

* In case the patient is using NIV, sessions could be interrupted when the respiratory rate is < 25
breaths/min and the FiO2 <40% (for a SpO2 88%)

Figures
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Figure 1

Consolidated Standards of Reporting Trials (CONSORT) diagram

Figure 2

Protocol Summary
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Figure 3

Schedule of events


