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ABSTRACT
The novel coronavirus, or COVID-19, has rapidly become a global pandemic. A major cause of morbidity and
mortality due to COVID-19 has been the worsening hypoxia that, if untreated, can progress to acute respiratory
distress syndrome (ARDS) and respiratory failure. Past work has found that intubated patients with ARDS
experience physiological benefits to the prone position, because it promotes better matching of pulmonary
perfusion to ventilation, improved secretion clearance, and recruitment of dependent areas of the lungs. We
created a systemwide multi-institutional (New York–Presbyterian Hospital enterprise) protocol for placing awake,
nonintubated, emergency department patients with suspected or confirmed COVID-19 in the prone position. In
this piece, we describe the background literature and the approach we have taken at our institution as we care
for a high burden of COVID-19 cases with respiratory symptoms.

The novel coronavirus, or COVID-19, has rapidly
become a global pandemic. A major contributor

to the morbidity and mortality of the illness is an
acute viral pneumonitis, characterized by worsening
hypoxia, eventually leading to acute respiratory distress
syndrome (ARDS) and respiratory failure. Studies have

shown that the prone position is physiologically benefi-
cial in patients with ARDS. Proning (the maneuver of
placing patients flat on their ventral surface) has been
previously used as a strategy to promote better match-
ing of pulmonary perfusion to ventilation, improved
secretion clearance, and recruitment of dependent
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areas of the lungs in mechanically ventilated
patients.1–3 It distributes lung stresses more homoge-
neously and so may prevent patients with hypoxemia
from developing respiratory failure. Five major trials
have compared the prone and supine positions in
ARDS, examining survival advantage. All trials
showed significant survival benefit in patients with a
PaO2/FiO2 ratio lower than 100, specifically finding
prone positioning offered a survival advantage of 10%
to 17%.3 These findings are corroborated by the PRO-
SEVA trial, which supports the early use of prone ven-
tilation in patients with moderate to severe ARDS.
Prone patients had an almost 50% reduction in both
28-day and 90-day mortality rates with an absolute mor-
tality risk reduction of 17%. They also had increased
rates of successful extubation.1 In a meta-analysis of tri-
als in critically ill intensive care unit (ICU) patients,
prone positioning improved PaO2/FiO2 ratios by 25%
to 36% in the first 3 days and more importantly had a
mortality benefit, with an estimated number needed to
treat of 11 to prevent one death.2 These positive effects
have led to prone ventilation being recommended in
international guidelines for the management of criti-
cally ill COVID-19 patients.4,5

The literature to date has largely focused on using
this technique on intubated patients in ICU set-
tings.2–6 However, it is postulated that adopting pron-
ing in nonintubated, awake COVID-19 patients may
have the same benefits in improving oxygenation and
thus reducing the need for invasive ventilation. In a
small study proning 20 nonintubated ARDS patients,
55% avoided intubation including patients with mod-
erate and severe ARDS.7 Preliminary guidelines have
been published for use on awake admitted patients
both on the general floors and in the ICUs.5,8

Based on the existing evidence of proning for respi-
ratory management in critically ill patients we sought
to create a protocol for the implementation of proning
in the emergency department (ED) for awake, nonintu-
bated patients with a new oxygen requirement.

PRONING GUIDELINES IN AWAKE ED
COVID-19 PATIENTS

Guidelines were developed based on review of the
aforementioned studies as well as expert consensus of
five of our board-certified emergency medicine physi-
cians with critical care training. These guidelines will
be applied to ED patients with a supplemental oxygen
requirement including nasal cannula (NC),

nonrebreather, or high-flow oxygen who remain hypox-
ic. We did not apply these guidelines to patients with
normal oxygen saturations.
Inclusion criteria include the following patients:

• Patients with suspected or confirmed COVID-19
and an oxygen requirement of >4 L NC;

• On a stretcher;
• On continuous-pulse oximetry monitor;
• Awake with a normal mental status;
• Able to follow instructions;
• Able to tolerate changes in position;
• Able to call for help or have call bell within reach;
• Able to self-prone or change position with minimal

assistance.

Exclusion criteria include the following patients:

• Normal oxygen saturation without need for supple-
mental oxygen source;

• Altered mental status;
• Inability to independently change position or toler-

ate positional changes;
• Hemodynamic instability;
• Inability to follow instructions or communicate

with care team;
• In a setting where patient is unable to be closely

monitored.

Patients will be identified by emergency physicians
(EP) as meeting criteria for proning. EPs will be
responsible for assessing patient mobility and mental
status as well as determining if the patient meets crite-
ria for inclusion without any contraindications. EPs
will collaborate with nursing staff to implement the
protocol and reevaluate patients.
Prior to implementing the guidelines, patients should

be made as comfortable as possible—that is, obtaining a
pillow or using the restroom. They should be placed on
the necessary level of supplemental oxygen as well as
being on a continuous oxygen monitor. Ideally a call bell
should be available within reach at bedside. The patient is
placed on a stretcher in slight reverse Trendelenburg. They
are provided with an instructional handout that includes a
visual aid (Figure 1) explaining the proning guidelines and
are walked through the process by a care provider. Patients
will undergo a rotational change in position from prone
to lying on each side to sitting up. Patients should change
positions every 30 minutes as tolerated for as long as pos-
sible while awake. Patients are reassessed by care pro-
viders and/or nursing every 30 minutes for the first
hour and every hour for the next 2 hours.
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Frequent position changes will be discontinued if
the patient cannot tolerate them due to discomfort or
they develop hemodynamic instability or worsening
respiratory status. Proning guidelines will also be dis-
continued if the patient is transferred out of the ED
including transfer to the floor or ICU.

DISCUSSION

Proning of the awake COVID-19 patient has become
an increasingly popular intervention deployed in EDs
for assisting suspected COVID-19 patients and a
major focus of discussion in emergency medicine free
online open-access medical education (FOAMed).9,10

It was formally described in one protocol from China,
and since then there have been small studies reporting
success in proning awake, nonintubated COVID-19
and non–COVID-19 patients.7,11–13 These studies
were small and included patients with various clinical
heterogeneity as well as varied approaches for respira-
tory support. Early preliminary work has been encour-
aging with laboratory, radiographic, and/or clinical
improvement.7,9,12,13

Initial data from more than 600 COVID-19 patients
found that the awake prone position had “significant
effects in improving oxygenation and pulmonary hetero-
geneity.”9 Scaravilli et al.12 evaluated 15 patients almost

entirely with pneumonia who underwent two proning
sessions. Proning led to an increase in patients’ P:F ratio
as well as an increase in PaO2 and HgbO2 while in the
prone position. Furthermore, the study by Ding et al.7

showed that proning may have larger clinical implica-
tions in staving off intubation. They evaluated 20
patients on noninvasive support of at least PEEP of 5
and an FiO2 of 0.5 or more. Patients were escalated
from high-flow nasal cannula (HFNC) to
HFNC + proning to noninvasive ventilation (NIV) to
NIV + proning to maintain SpO2 >90%. While effects
must be interpreted with caution due to this being a
small, nonrandomized study, intubation rates decreased
to 45% from a predicted rate of 75%.
There are potential harms to placing patients in the

prone position. Some patients may not be able to tol-
erate positioning due to body habitus or discomfort.
Others may also experience anxiety or require light
sedation to tolerate the appropriate position. With
these factors in mind, care providers must ensure the
patient does not fall asleep and is turning at appropri-
ate time intervals to ensure no secondary complica-
tions such as pressure ulcers or hemodynamic
instability and should monitor them closely for wors-
ening hypoxia.
Early evidence on the efficacy of proning in awake,

nonintubated patients is encouraging. Our protocol

Figure 1. A visual graphic guide is provided to both care providers and patients for improved instruction. Data Supplement S1 (available as
supporting information in the online version of this paper, which is available at http://onlinelibrary.wiley.com/doi/10.1111/acem.14035/full)
summarizes the inclusion and exclusion criteria as well as providing more directions. Along with a QRS code linking to this document, this
allows for easier printing and share among providers as well as patients.
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can be safely and easily deployed in many EDs. While
outcome data need to be collected, it may lead to
guidelines that could improve patient outcomes and
prevent need for increased respiratory support and
even invasive ventilation.

CONCLUSION

Proning may prove to be of great clinical benefit to the
large number of COVID-19 patients with severe hypox-
emia. Emergency physicians should be aware of appro-
priate inclusion and exclusion criteria for safe and
effective use of this technique. While further studies
need to be conducted, we hope to encourage the adop-
tion of prone positioning of awake COVID-19 patients
in the ED, as a noninvasive treatment that may prevent
worsening hypoxemia and respiratory failure.
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Supporting Information

The following supporting information is available in
the online version of this paper available at http://
onlinelibrary.wiley.com/doi/10.1111/acem.14035/full

Data Supplement S1. Supplemental material.
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