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Brief Communication

Effectiveness of prone position in
spontaneously breathing patients with
COVID-19: A prospective cohort study
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Parjam Zolfaghari1,3

Abstract

We present a single centre study describing the effect of awake prone position (PP) on oxygenation and clinical out-

comes in spontaneously breathing patients with novel coronavirus disease (COVID-19). Between 1st March and 30th

April 2020, forty eight of 138 patients managed outside of the critical care unit with facemask oxygen, high flow nasal

oxygen (HFNO) or continuous positive airway pressure (CPAP), underwent PP. Prone position was associated with

significant improvement in oxygenation, lower ICU admission, tracheal intubation, and shorter ICU length of stay. Lack

of response to PP may be an indicator of treatment failure, requiring early escalation.
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Introduction

The novel coronavirus disease (COVID-19) pandemic

has generated significant pressures on capacity on

intensive care units (ICUs),1 resulting in many

patients managed with high flow nasal oxygen

(HFNO) and continuous positive airway pressure
(CPAP) on general wards. Prone position in manag-

ing such patients was suggested in early publications

from China.2 Whilst it is clear that prone position

improves oxygenation and is associated with lower

mortality in mechanically ventilated patients,3,4 very

few studies have investigated the feasibility, safety

and effectiveness of early application of prone posi-
tion (PP) in awake non-intubated patients outside of

the ICU.5,6 We carried out a cohort study in hypo-

xaemic patients with respiratory failure due to

COVID-19 to evaluate these, and report on patient

centered outcomes.

Methods

This was a prospective, single centre cohort study at

the Royal London Hospital (London, UK) between

1st March and 30th April 2020, with local Ethics
approval. Verbal informed consent was obtained

from each patient and data collected as part of the

usual clinical care provided by the critical care out-

reach team (CCOT). All patients were considered for

PP while being managed on general medical wards

with face mask oxygen, HFNO or CPAP. Proned
patients remained proned for as long as tolerated.
Respiratory indices were monitored hourly and care
escalated to critical care as required.

The effects of PP on oxygenation were described as
change in ratio of arterial oxygen partial pressure
(PaO2) to fraction of inspired oxygen (P/F ratio),
and ratio of the peripheral capillary oxygen saturation
(sats) to fraction of inspired oxygen (S/F ratio).
Changes in respiratory rate, and work of breathing
were evaluated pre, during and post pronation. Work
of breathing was defined as visible vigorous breathing
efforts produced by all respiratory muscles. Shortness
of breath (SOB), the subjective experience of difficulty
breathing, was self-reported by patients in a binary
manner (yes/no). ICU admission, endotracheal intuba-
tion, ICU and hospital length of stay (LOS), secondary
COVID-19 complications and 90-day mortality were
also recorded.
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Two-tailed Student’s t-test, analysis of variance
(ANOVA) and chi-square or Fisher’s exact test were
used for statistical analysis.

Results

From 138 patients enrolled, 46 patients were proned
(PP). Reasons for not proning were patient confusion
(37%), refusal/discomfort (14%), language (14%),
high BMI (11%), need for intubation (n¼ 12, 13),
or cardiovascular instability (n¼ 2, 3%).

The Table 1 shows the demographics of proned
patients. Twelve patients (26%) could not tolerate
PP longer than one hour. The remaining patients
(n¼ 34, 74%) tolerated PP with a median time of
5 hours per session, and a frequency of 1 to 6 times
per day. There were no differences in demographics
or severity markers between the two groups.

The majority of patients received HFNO prior to
proning (n¼ 30), while the rest were on facemask O2

and moved to HFNO. Most patients were managed
with HFNO after. Prone position resulted in signifi-
cant improvement in oxygenation: P/F ratio (pre:
115� 43mmHg vs post: 148� 70mmHg, p¼ 0.025)
and S/F ratio (pre: 141� 37 vs post: 188� 49,
p< 0.001) (see Figure 1). Patients also had lower
respiratory rate (RR) (pre: 34� 7 vs post: 25� 7
breaths per minute, p< 0.001), with lower work of
breathing (WOB) (pre: 43 vs post: 16) and improve-
ments in reported shortness of breath after PP (pre:
45 vs post: 19, p< 0.001). Changes were independent
of oxygen delivery method.

Patients tolerating PP>1 hour had lower ICU
admissions compared to those who were unable to
tolerate proning for 1 h (PP� 1h: 83% vs PP> 1 h:

41%, p¼ 0.011), required less invasive ventilation
(PP� 1h: 83% vs PP> 1h: 29%, p¼ 0.001), and
had shorter median ICU length of stay (LOS)
(PP� 1h: 13 (5–26) vs PP> 1h: 5 (3–18) days,
p¼ 0.016). But no difference in the hospital LOS
or 90-day mortality rate. No adverse events of
prone position were observed.

Discussion

Awake PP is safe and results in improved oxygena-
tion and work of breathing in awake spontaneously
breathing patients with COVID-19. PP was also
associated with lower ICU admission and tracheal
intubation. This effect was more pronounced in
patients who were able to tolerate PP for longer
than 1 hour, a finding which persisted after adjust-
ment for age and pre-proning S/F ratio. The
improvement in oxygenation and work of breathing
was consistent with all modes of oxygen delivery
(CPAP, HFNO and facemask).

Our findings in this small study are in keeping with
other smaller observational studies that have shown
the applicability of PP in conscious patients with
ARDS and COVID-19.7–9 Whilst most studies have
mainly shown improvement in oxygenation, our
study showed that patients who were able to tolerate
PP for more than 1 hour had less admission to ICU,
reduced need for intubation and mechanical ventila-
tion, and shorter ICU length of stay. This may be due
to time-dependent effect of proning,10 and/or may be
an indicator of disease severity. Prone position could
therefore be considered an early treatment and triage
tool as part of a clinical algorithm for managing
patients with COVID-19.

Table 1. Outcomes in the subgroups of PP patients who tolerated PP for >1 hour and those who were unable to (PP � 1 h). The
laboratory results refer to the time of first review by the Critical Care Outreach Team.

Variables PP � 1h (n¼ 12) PP>1 h (n¼ 34)

Age 56 (30–79) 56 (22–77) p¼ 0.972

SAPS (median, IQR) 27 (12–38) 25 (12–33) p¼ 0.088

CFS (median, IQR) 2 (1–5) 2 (1–4) p¼ 0.084

S/F ratio

– Pre 146 (89–163) 140 (92–249) p¼ 0.666

– During 176 (135–248) 185 (118–286) p¼ 0.376

– Post 172 (118–277) 189 (116–330) p¼ 0.274

Laboratory results (median, IQR)

– CRP mg/L 176 (32–280) 147 (41–324) p¼ 0.630

– Ferritin ng/mL 7551 (489–28899) 2373 (194–20357) p¼ 0.087

– D-dimer mg/mL 16.3 (0.3–80) 2.2 (0.4–16.2) p¼ 0.213

– Creatinine umol/L 74 (40–165) 70 (38–403) p¼ 0.170

ICU admission (number, %) 10 (83) 14 (41) p¼ 0.011a

Intubation (number, %) 10 (83) 10 (29) p¼ 0.001a

– � 24 h 0 2 (9) p¼ 0.002a

ICU LOS (median, IQR) 13 (5–26) 5 (3–18) p¼ 0.016a

Hospital LOS (median, IQR 18 (6–34) 13 (2–25) p¼ 0.102

90-day mortality (number, %) 5 (42) 9 (26) p¼ 0.325

CFS: Clinical Frailty Score; CRP: C-reactive protein; LOS: length of stay; SAPS II: Simplified Acute Physiology Score II; PP: prone position.
aStatistically significant.
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