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ABSTRACT

Background: New York City emergency departments (EDs) faced a sudden influx of
critically ill patients during the initial wave of COVID-19, leading to a shortage of resources
to care for patients experiencing hypoxia. This study describes the development and
implementation of an awake proning protocol in which conscious patients with suspected
or confirmed COVID-19 moderate hypoxia were assisted to a prone position to improve
oxygenation.

Methods: This one-week project took place in a single New York City ED. An interdisciplinary
team of nursing and medical leadership reviewed the literature on the safety and
effectiveness of awake proning and developed a treatment protocol and seven-member
interdisciplinary proning team. Oxygenation (Sp0O2), heart rate (HR), and respiration rate
(RR) were recorded at baseline and 10-minutes post-proning.

Results: Thirty patients were included. Mean age was 60.8 and a majority were male
(n=25; 83%). Significant differences between pre- and post-proning measures were
found for SpO2 (p < 0.000), HR (p < 0.028), and RR (p < 0.025) after 10 minutes of awake
proning.

Conclusion: Awake proning is a promising technique for improving outcomes in patients
with respiratory distress and can be implemented effectively in an ED setting.
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INTRODUCTION

As a locus of international travel, New York City was among the earliest and most impacted regions
when severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) emerged as a global health
crisis (Centers for Disease Control and Prevention, 2023). A rapid surge of cases and a shortage
of healthcare resources in the emergency department (ED) led to unprecedented challenges in
managing the outbreak, requiring ED clinicians to think creatively about how to care for the influx
of critically ill patients using approaches that were effective, accessible, and affordable (Dubosh
et al, 2021). One such approach was awake proning, a technique that involves placing conscious
patients with poor oxygenation in a prone position, which has shown promising results in improving
oxygenation in patients with respiratory distress (Ferrando et al., 2020).

Awake proning is often used in patients with respiratory distress, including those with acute
respiratory distress syndrome (ARDS) and chronic obstructive pulmonary disease (Gad, 2021,
Guérin et al,, 2013). The technique has been shown to improve oxygenation, decrease the need
for intubation and mechanical ventilation, and improve outcomes in critically ill patients (Guérin
et al,, 2013). Given the high demand for ventilators and limited resources in New York City, awake
proning was an attractive option to improve respiratory function and avoid intubation, thereby
preserving intensive care unit beds for the most critically ill patients. This paper describes the steps
our ED took to rapidly develop, implement, and evaluate an awake proning protocol during the
peak of the first local wave of COVID-19.

METHODS
SETTING

This project took place during the first local wave of COVID-19 in a single urban academic emergency
department located in Queens, New York. The ED has an annual volume of approximately 70,000
patients and serves a diverse patient population with respect to race, ethnicity, age, and income.
The Icahn School of Medicine at Mount Sinai Institutional Review Board retroactively reviewed this
project and issued an exempt determination (Protocol 20-00693).

AWAKE PRONING PROTOCOL

Literature review and team development

An interdisciplinary team of nursing and medical leadership first reviewed the literature on the
safety and effectiveness of awake proning in patients with ARDS, which concluded that this
technique can improve outcomes when closely monitored by clinical teams. We developed a
7-member Awake Proning Team consisting of 2 ED registered nurses (RNs), 3 operating room RN,
and 2 ED physician assistants, with an average of 2, 12, and 3 years of experience, respectively.
The team received training on awake proning technique from senior ED leadership in medicine
and nursing. In the event of an adverse outcome, such as vital sign deterioration, the Awake
Proning Team was instructed to follow standard escalation protocols, which included an overhead
announcement for a clinical upgrade to alert the primary ED physician and registered nurse to
present to the bedside immediately.

Inclusion and exclusion criteria

Patients were eligible for awake proning if they had moderate hypoxia and confirmed or suspected
COVID-19 (Table 1). Patients were excluded if they were: (1) unable to follow staff instructions,
delirious, or confused; (2) using non-invasive positive pressure ventilation (i.e., BiPAP (bilevel positive
airway pressure) or CPAP (continuous positive airway pressure)); (3) pregnant in the second or third
trimester; or (4) unable to independently change position.
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MODERATE HYPOXIA COVID-19
(AT LEAST ONE OF THE FOLLOWING CRITERIA) (AT LEAST ONE OF THE FOLLOWING CRITERIA)
SpO2 > 84% Laboratory confirmation of severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2)

Use of supplemental oxygen by 6L nasal cannula or Shortness of breath or chest x-ray with ground glass
15L nonrebreather mask opacity

Mild to moderate dyspnea without use of
supplemental oxygen

Implementation and evaluation

An initial implementation and 7-day evaluation period took place from April 7 through April 14,
2020, between the hours of 12 AM and 8 PM. Each day, two members (any combination) of the
Awake Proning Team screened ED patients for eligibility in the electronic health record. Any patient
who met criteria was approached by at least two members of the Awake Proning Team. The
process, purpose, and known risks and benefits of awake proning were described to each patient
verbally and using a visual illustration. Patients who agreed to awake proning were assigned a
unique identifier to facilitate de-identified collection of demographic data (age and gender) and
therapeutic response. The Awake Proning Team then followed a four-step process:

Step 1. Gather equipment, including a portable pulse oximeter machine, a nasal
cannula, a nonrebreather mask, a portable oxygen tank, a pillow, and a watch or timer.

Step 2. Obtain initial set of vital signs, including peripheral oxygen saturation (Sp02),
heart rate (HR; beats per minute), and respiration rate (RR; respirations per minute).

Step 3. Instruct and supervise the patient to place himself/herself in the prone position,
offering a pillow for added comfort and support.

Step 4. Reassess vital signs after 10 minutes.

DATA ANALYSIS

Data were analyzed using Statistical Package for the Social Sciences (SPSS), version 28 (IBM Corp.,
2021). Descriptive statistics for demographic variables and primary outcomes are presented in
percentages or means and standard deviation. Bivariate analyses were conducted using paired
t tests to test for significant differences between pre- and post-test measures. We performed a
post-hoc power analysis, which determined that a sample size of 37 for HR and a sample size of
26 for RR would achieve a statistical power of 0.81.

RESULTS

Thirty patients were included in the analysis. Mean age was 60.8 (standard deviation [SD] 13.6)
and a majority were male (n = 25; 83%). Significant differences between pre- and post-proning
measures were found for SpO2 (92% [SD 0.04] to 96% [SD 0.05]; p < 0.000); HR (90.8 [SD 6.3] to
87.3 [SD 17.5]; p < 0.028), and RR (23.3 [SD 6.3]to 21.5 [SD 3.7]; p < 0.025). No participants
experienced an adverse event.

DISCUSSION

At a time of unprecedented strain in the New York City healthcare system, our team implemented
an awake proning protocol for patients with moderate hypoxia and COVID-19 infection, which
resulted in improved SpO2, HR, and RR measures at 10-minutes post-proning. We developed this
protocol at a time when little was known about the effectiveness of awake proning for COVID-19
infection and moderate hypoxia, therefore our intervention was based upon the best available
data supporting awake proning in ARDS. Several international, multi-center randomized controlled
trials published after the initiation of our project documented the safety, cost-effectiveness, and
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clinical effectiveness of awake proning at reducing risk for intubation and mortality for patients
with acute hypoxia and COVID-19 infection (Cardona et al., 2021; Ehrmann et al., 2021; Li et al,,
2022). Data suggest that awake proning may be particularly useful for patients who are awaiting
transfer to the intensive care unit, or who are not yet intubated but may require supplemental
oxygen. While our study did not evaluate need for intubation following awake proning, Caputo
et al. found that awake proning in the ED is associated with improved oxygenation and reduced
the need for mechanical ventilation among patients with COVID-19 and ARDS. However, these
findings were limited to patients who were middle-aged (Caputo et al., 2020).

Our findings must be interpreted in light of limitations, which include short duration, single-
center location, missing data, and lack of a control group. Although patients with a confirmed or
presumed COVID-19 diagnosis were included in this study, we did not record or assess differences
in outcomes between these groups. Furthermore, feasibility data (number of participants
screened, approached, and accepted) were not recorded. While most patients immediately
improved peripheral oxygen saturation in the prone position, the effect on mortality and the need
for intubation was not assessed. Despite these limitations, our data add to the body of literature
demonstrating that awake proning may be beneficial in improving short-term peripheral oxygen
saturation in patients who are moderately hypoxic and infected with COVID-19.

The adoption of an awake proning protocol in emergency nursing practice has far-reaching
implications. Nursing education about this practice is crucial for (1) ensuring safe and effective
awake proning technique, (2) understanding indications and selection criteria for awake proning,
and (3) understanding potential benefits, limitations, and complications of awake proning.
These complications may include, but are not limited to, skin breakdown and pressure injuries,
although the likelihood of such occurrences may be rare if proning is brief, as evidenced by our
study. Furthermore, aspiration and airway obstruction are risks that require careful monitoring.
Finally, the implementation of an awake proning protocol in emergency nursing practice
requires collaboration and communication among interdisciplinary teams, including nursing
and medical leadership, emergency providers (e.g., physicians, physician assistants, and nurse
practitioners), and clinical nurses. While our proning team did not include respiratory therapists
or other allied health professionals, future teams may benefit from including their expertise. By
understanding and implementing an awake proning protocol in partnership with interdisciplinary
teams, emergency nurses can contribute to improved outcomes for patients with COVID-19 and
moderate hypoxia.
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