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The relationship between awake prone positioning and need for invasive 
mechanical ventilation in COVID-19 related acute respiratory distress 
syndrome

COVID-19 ile ilişkili akut respiratuar distres sendromunda uyanık pron 
pozisyonlama ile invaziv mekanik ventilasyon ihtiyacı arasındaki ilişki
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ABSTRACT

Introduction: Prone positioning (PP) is beneficial in acute respiratory 
distress syndrome (ARDS) patients with orotracheal intubated (OTI) 
patient, however further studies are needed for awake patients with 
ARDS. We aim to evaluate the relationship between the duration and 
number of PP and the need for invasive mechanical ventilation (IMV) in 
awake patients with COVID-19 related ARDS (C-ARDS).

Methods: This is an observational, single-centred, and retrospective 
study of 32 patients underwent invasive mechanical ventilation (IMV) 
and matched 33 non-IMV patients with C-ARDS receiving HFNC (high 
flow nasal cannula). Independent variables such as total number 
and duration of PP, clinical features, and patient characteristics were 
obtained. Logistic regression models were used to investigate variables 
associated with IMV need. Subsequently, models were adjusted for ROX 
index, APACHE II and SOFA scores, and LOS (length of stay).

Results: The SOFA score, ROX index at 4 h, and LOS differed between 
groups. PaO2, SpO2, respiratory rate (RR) and ROX index of all patients 
improved after the first prone position (t = -6,93, p < ,001; t = -7,30, p 
< ,001; t = 5,35, p < ,001; t = 6,02, p < ,001; respectively). Diagnostic 
decision-making features of PP number (AUC = 0,690) and PP duration 
(AUC = 0,723) in predicting the need for IMV were examined with the 
ROC curve. We found that total number of prone position (aOR: 0,70; [CI 
%95: 0,51 - 0,96]; p = 0,026) and duration of prone position (aOR: 0,95; 
[CI %95: 0,92 - 0,99]; p = 0,22) are associated with decreased risk of 
undergoing IMV.

Conclusion: IMV need is negatively correlated with duration and total 
number of PP in the awake patients with C-ARDS receiving HFNC, 
even after adjusting for possible confounding factors. To generalise 
these results, additional studies that are multi-centred and with a larger 
sample sizes are needed.

Keywords: acute respiratory distress syndrome, COVID-19, mechanical 
ventilation, prone position, high flow nasal cannula

ÖZ

Giriş ve Amaç: Orotrakeal entübe (OTI) olan akut solunum sıkıntısı 
sendromu (ARDS) hastalarında pron pozisyonun (PP) faydalı olduğu 
bilinmektedir, ancak ARDS’li uyanık hastalar için yeni çalışmalara ihtiyaç 
vardır. Bu çalışmanın amacı, uyanık olan ve yüksek akımlı nazal kanül 
(HFNC) uygulanan COVİD-19 ilişkili ARDS (C-ARDS) hastalarında PP 
süresi ve sayısı ile invaziv mekanik ventilasyon (IMV) ihtiyacı arasındaki 
ilişkiyi değerlendirmek amaçlanmaktadır.

Yöntem ve Gereçler: Bu gözlemsel çalışma retrospektif ve tek merkezli 
tasarlanmış olup HFNC alan, hafif/orta derecede C-ARDS tanılı; 
IMV ihtiyacı gelişen 32 hasta ve IMV ihtiyacı gelişmeyen 33 hastayı 
kapsamaktadır. Bağımsız değişkenler toplam PP sayısı ve süresi, 
klinik özellikler ve hasta özellikleridir. IMV ihtiyacıyla ilişkili değişkenleri 
araştırmak için lojistik regresyon modelleri kullanılmıştır. Daha sonra 
modeller ROX indeksi, APACHE II ve SOFA skorları ve hastanede kalış 
süresi (LOS) gibi değişkenlerle düzeltilmiştir.

Bulgular: Başlangıç SOFA skoru, 4.saatte ROX indeksi ve LOS gruplar 
arasında farklılık gösterdi. Tüm hastaların PaO2, SpO2, solunum sayısı 
ve ROX indeksi ilk pron pozisyondan sonra düzeldi (t =-6,93, p <,001; 
t = -7,30, p <,001; t = 5,35, p <,001; t = 6,02, p <,001; sırasıyla). IMV 
ihtiyacını öngörmede PP sayısı (AUC = 0,690) ve süresinin (AUC = 
0,723) tanısal karar verme özellikleri ROC eğrisi ile incelendi. Toplam 
PP sayısı (aOR: 0,70; [CI %95: 0,51 - 0,96]; p = 0,026) ve süresi (aOR: 
0,95; [CI %95: 0,92 - 0,99]; p = 0,22) IMV ihtiyacının azalmasıyla ilişkili 
bulundu.

Tartışma ve Sonuç: HFNC alan C-ARDS’li uyanık hastalarda, olası 
karıştırıcı faktörlerle düzeltildikten sonra bile, pron pozisyon süre 
ve sayısı IMV ihtiyacı ile negatif korelasyona sahiptir. Çalışmamızın 
genellenebilirliği için çok merkezli ve daha büyük örneklem içeren 
çalışmalara ihtiyaç vardır.

Anahtar kelimeler: akut respiratuar distres sendromu, COVID-19, 
mekanik ventilasyon, pron pozisyon, yüksek akımlı nazal kanu
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Introduction

The severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) primarily affects respiratory system 

and may lead to acute respiratory distress syndrome 

(ARDS). With the PROSEVA study, prone positioning 

has become one of the armamentarium of intensive 

care unit (ICU) specialists, especially dealing with 

moderate and severe ARDS patients who require 

mechanical ventilation (1,2). One other tool, high 

flow nasal cannula (HFNC), can reduce the need for 

invasive mechanical ventilation (IMV) and improve 

oxygenation compared to standard oxygen therapy 

(3). HFNC treatment may further provide beneficial 

results in both mild and mild-to-moderate COVID-19 

related ARDS (C-ARDS) and even in some moderate-

severe patients (4).

The need for IMV and mortality rate increased 

throughout the pandemic. The administration of 

awake prone position has become widespread among 

ICU settings because of insufficient amount of the 

mechanical ventilators and possible adverse effects 

of IMV. PP helps dorsal zones of the pulmonary to 

contribute respiration and aids the homogeneous 

distribution of ventilation, therefore, improves the 

compliance and the ventilation to perfusion rate 

(V/P). Furthermore, PP is associated with higher 

oxygenation level and decreased mortality rate 

in orotracheal intubated (OTI) patients with non-

COVID-19 related ARDS (non-C-ARDS) (1). The 

prolonged prone positioning improves oxygenation 

and reduces mortality in severe ARDS patients who 

have undergone OTI. However, current studies that 

include patients undergoing IMV suggest conflicting 

results regarding the effectiveness of prone position 

in awake patients (5-7). Although studies have 

shown that prone positioning increases oxygenation, 

convincing results have not been achieved in terms of 

avoiding from OTI and reducing mortality (8).

We considered that C-ARDS patients undergoing 

HFNC may deteriorate rapidly and may require IMV. 

We thought that the combined use of prone position 

and HFNC, which is a treatment strategy used for 

non-C-ARDS patients not associated with COVID-19, 

may have a positive effect on the patients’ need for 

IMV in C-ARDS as well. In addition to this, we want to 

investigate the association between total duration and 

number of prone positioning and need for IMV. 

The primary aim of our study is to evaluate the 

relationship between the duration and number of 

prone positioning and the need for IMV in awake 

patients diagnosed with C-ARDS. The secondary 

goals are to define the characteristics of the patients, 

their comorbidities, investigate the influence of prone 

positioning on several respiratory variables. We 

determined our hypothesis as “There is an association 

between time and number of prone and the need for 

IMV in patients with C-ARDS receiving HFNC.”

Methods and Materials

This study was reported according to the 

Strengthening the reporting of observational studies 

in epidemiology (STROBE) Checklist: cross-sectional 

studies guidelines.

Study design and settings

This study was designed as an observational, 

retrospective, longitudinal and mono-centric. Patients 

with COVID-19 admitted to the ICU of the Department 

of Anaesthesiology and Reanimation in The University 

of Health Sciences Bakırköy Dr. Sadi Konuk Research 

and Training Hospital between March 2020 - October 

2020 were included.

Procedure

In order to keep SpO2 > 85% of those patients 

whose requirement of FiO2 ≥ 28% and, HFNC was 

applied at the range of 60 L/min. The O2 rate of HFNC 

was regulated between 40 - 80% according to O2 

demand. Cooperative, oriented and able to capable of 

communicating patients were informed about prone 

positioning, by administering low-dose anxiolytics 

when needed to anxious patients without sedation, 
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and they were placed in intermittent prone position 

according to the time they tolerated. The duration of 

the prone was not predetermined and was maintained 

according to the tolerance of patients. 

After the first prone position applied to the patients, 

the ROX index (pulse oximetry/fraction of inspired 

oxygen/respiratory rate), RR, PO2, and SpO2 values 

were measured. The prone positioning was continued 

if the patients were considered to be in need of 

oxygenation. OTI and IMV decision was based on 

relevant values such as SpO2 < 85%, RR > 35/min, 

ROX index < 4.88 pulse oximetry/fraction of inspired 

oxygen/respiratory rate and clinical conditions 

(increased respiratory distress, increased respiratory 

effort, or development of additional system failure that 

impairs haemodynamic).

Clinical procedures also encompassed following: 

Patients with RR > 35, use of auxiliary respiratory 

muscles, haemodynamic instability (systolic blood 

pressure < 90 mm Hg or mean arterial pressure < 60 

mm Hg), and altered consciousness was applied OTI 

in the supine position.

Participants 

65 patients with COVID-19 receiving HFNC whose 

diagnoses were mild/moderate ARDS included in the 

final analyses in our study. 

Inclusion criteria of the study were; i) being diagnosed 

with mild and moderate ARDS according to the 

Berlin definition criteria, ii) receiving HFNC, iii) has a 

diagnose of COVID-19 confirmed by computerised 

tomography (CT) and/or polymerase chain reaction 

(PCR) technique. Exclusion criteria of the study were; 

i) being diagnosed with severe ARDS according to the 

Berlin definition criteria, ii) being orotracheal intubated 

at the time of the admission of ICU, iii) receiving OTI 

in the first six hours of prone positioning, iv) can 

not tolerate prone positioning, v) receiving sedative 

medication.

Variables 

Sociodemographic data and comorbidities were 

designated as independent variables. The need to 

IMV (dichotomous variable) was the outcome variable 

of this study.

Data sources/measurement 

Data of the patients were collected using the 

Structured Query Language (SQL) of the Metavision/

QlinICU Clinical Decision Support Software.

Study size 

Due to the nature of the pandemic and controversial 

results with the prone position in previous studies at 

the time this study was designed, we did not perform 

a priori power analysis; therefore, all patients whose 

data could be reached between the specified dates 

were included in the study.

Quantitative variables 

Sociodemographic data (numerical variable), time 

until admission to ICU (unit of hour) ROX index and 

Horowitz rate (PaO2/FiO2) at the time of the admission 

of ICU, total prone number (discrete numeric variable), 

and total prone time (unit of hour) were designated as 

independent co-variables.

Statistical methods 

Numerical data with normal distribution were shown as 

mean (standard deviation), and those without normal 

distribution were shown as median (interquartile 

range). In order to compare the variables between 

the two groups, the test of comparing the means 

between two independent groups was used for 

those with normal distribution, and the Mann-Whitney 

U test was used for those who were not normally 

distributed. Categorical variables were presented as 

frequency (percentage), and comparisons between 

groups were made with Chi-Square or Fischer’s exact 

test, depending on their adequacy. Two regression 
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models in which the need for MV was designed as the 

response variable were conducted. In the first model, 

number of prone position; in the second model, 

duration of prone position were explanatory variables. 

We entered ROX index, APACHE II and SOFA scores, 

and LOS to the model as covariables. Descriptive and 

inferential statistical analysis and visualisation were 

performed with R (R Core Team [2020]). A value of p 

< 0.05 was considered statistically significant.

Results

Among 1567 of patients with COVID-19 who admitted 

to the ICU, we excluded 756 of those not covering mild 

and moderate ARDS criteria. We included 32 out of 92 

potentially eligible patients underwent IMV. Following 

this, we randomly selected 33 patients as a matched 

group who didn’t need IMV from the same sample 

(Figure 1).

The sample of this study is similar to studies involving 

C-ARDS patients in terms of clinical features, 

gender, age, and comorbidity (9-11). There were 

no statistically significant differences between MV 

(n = 32) and no MV (n = 33) groups in terms of 

the sociodemographic characteristics, respiratory 

indicators and comorbidities. However, the SOFA 

score, the time interval of inpatient unit and ICU 

admissions, ROX index 4 hours after admission to 

the ICU differed between these groups. LOS in the 

ICU also significantly differed between groups, with 

patients requiring mechanical ventilation experiencing 

a notably longer LOS (mean = 15.3 days) compared 

to those not requiring mechanical ventilation (mean = 

6.7 days). Detailed descriptive statistics are presented 

in Table 1.

PaO2, SpO2, respiratory rate and ROX index of all 

patients included in final analyses improved statistically 

significant after first prone position. (Table 2)

Prior to measuring adjusted estimates, each statistically 

significant independent variable in Table 1 was 

examined in bi-variable binomial logistic regression 

models, in which IMV administration was the outcome 

variable. Increased SOFA score (Odds ratio (OR) = 

1,039; [CI %95 = 1,134 - 1,751]; p < ,001), time until 

ICU admission (OR = 1,015; [CI %95 = 1,004 - 1,025]; 

Figure 1. Flow of the patients with mild or moderate C-ARDS who receive HFNC

ICU: Intensive care unit, n: Sample size, C-ARDS: COVID-19 related acute respiratory disease syndrome, HFNC: 
High flow nasal cannula, OTI: Orotracheal intubation, MV: Mechanical ventilation
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p = 0,002), LOS (OR: 1,0101; [CI %95: 1,0049 - 1,015]; 

p < ,001) were associated with greater risk of need 

for mechanical ventilation. Increased ROX index after 

4 hours of HFNC (OR: 0,816; [CI %95: 0,671 - 0,994]; 

p = 0,031), number of prone position (OR = 0,767; 

[CI %95 = 0,643 - 0,914]; p < ,001), and duration of 

prone position (OR = 0,971; [CI %95 = 0,952 - 0,991]; 

p < ,001) were associated with decreased risk of 

undergoing a mechanical ventilation. (Supplementary 

Table 1)

Table 1. Characteristics of the patients with mild or moderate C-ARDS who received HFNC
Mechanical Ventilation, n = 32 No Mechanical Ventilation, n = 33 Total, n = 65

t P
x (SD) x (SD) x (SD)

Age (years) 59,7 (12,3) 53,2 (11,4) 56,5 (12,2) 1,789 0,078
BMI (kg/m2) 28,3 (5,04) 28,7 (4,72) 28,5 (4,85) 0,983 0,892
SOFA 4,79 (3,86) 1,75 (2,23) 3,29 (3,49) 3,896 <,001
APACHE II 13,16 (7,29) 10,15 (4,96) 11,6 (6,35) 1,948 0,056
Time Until ICU (hours) 88,0 (75,3) 43,5 (40,6) 66,1 (64,3) 3,148 0,003
ROX Index 5,28 (1,58) 6,28 (3,24) 5,77 (2,57) -1,452 0,152
ROX Index at 4h 6,49 (2,59) 7,97 (2,96) 7,24 (2,87) -2,15 0,035
FiO2 65,69 (12,93) 60,48 (13,75) 63,0 (13,5) 1,571 0,21
RR 27,1 (6,93) 28,3 (8,25) 27,7 (7,65) -0,650 0,518
SpO2 (%) 86,3 (6,53) 89,3 (5,86) 87,8 (6,33) -1,95 0,056
Horowitz Rate 142 (45,2) 152 (54,1) 147 (49,8) -0,829 0,410
LOS (days) 15,3 (8,2) 6,7 (36,9) 10,95 (7,6) 5,49 <,001
Number of PP 3,03 (2,05) 6,56 (5,00) 4,77 (4,17) 3,72 <,001
Total prone time (hours) 26,97 (20,42) 59,22 (45,23) 42,8 (38,3) 3,75 <,001

n (%) n (%) n (%) X2 P
Sex, female  7 (21,9) 9 (27,3) 16 (24,6) 0,255 0,614
Hypertension 12 (37,5) 11 (33,3) 23 (35,4) 0,123 0,725
Diabetes Mellitus 11 (34,4) 10 (30,3) 21 (32,3) 0,123 0,726
Coronary Artery Disease 5 (15,6) 3 (9,1) 8 (12,3) 0,643 0,423
Chronic Kidney Disease 3 (9,4) 1 (3) 4 (6,2) 1,13 0,287
Other Comorbidity 3 (9,4) 1 (3) 5 (6,2) 1,13 0,287

median (IQR) median (IQR) median (IQR) 
No. of Comorbidity 1 (2) 0 (1) 1 (2) - -

n: Sample size, x: Mean of the sample, SD: Standard deviation, IQR: Interquartile range, C-ARDS: COVID-19 related acute respiratory distress syndrome, HFNC: High flow 
nasal cannula, BMI: Body mass index, APACHE II: Acute Physiology and Chronic Health Evaluation II, LOS: Length of stay, SOFA: Sepsis related organ failure assessment, 
ICU: Intensive care unit, RR: Respiratory rate, ROX Index: SpO2/FiO2/RR, Horowitz rate: PaO2/FiO2, pos.: positioning
The values were obtained at the time of the admission unless otherwise stated. Significant p values are denoted in bold character.

Table 2. Oxygenation indicators before and after prone positioning of all patients
Before first prone positioning, n = 65 After first prone positioning, n = 65

t P
x (SD) x (SD)

PaO2 63,85 (19,25) 86,24 (31,79) -6.93 <,001
SpO2 87,8 (6,33) 93,80 (3,05) -7.30 <,001
RR 27,72 (7,65) 22,42 (5,88) 5.35 <,001
ROX Index 5,77 (2,57) 8,36 (3,28) 6.02 <,001

x: Mean of the sample, SD: Standard deviation, RR: Respiratory rate, ROX Index: SpO2/FiO2/RR
P values considered statistically significant are denoted in bold

https://turkishjic.org/article/view/654#supplementary-materials
https://turkishjic.org/article/view/654#supplementary-materials
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Diagnostic decision-making features of prone 

number and duration in predicting the need for 

IMV were examined with the Receiver Operating 

Curve (ROC) curve. Sensitivity, specificity, positive 

predictive and negative predictive values of cut-off 

values were calculated. (Supplementary Table 2 and 

Supplementary Table 3) The AUC value of the prone 

number was 0.690, and of the prone duration was 

0.723. (Figure 2)

Possible confounders were determined as SOFA 

score, ROX index, and LOS. After adjusting for other 

features, higher number of prone position and higher 

total prone position were associated with smaller risk 

of mechanical ventilation administration significantly. 

We confirmed that number of prone position (aOR: 

0,70; [CI %95: 0,51 - 0,96]; p = 0,026) and duration 

of prone position (aOR: 0,95; [CI %95: 0,92 - 0,99]; 

p = 0,22) are associated with decreased risk of 

undergoing mechanical ventilation (Table 3).

Discussion

Herein, we present a negative correlation between 

duration and total number of prone position and IMV 

need of the awake patients with C-ARDS receiving 

HFNC. The ROX index after 4 hours of the patients 

required IMV was smaller and the SOFA score of those 

at the time of the admission were higher compared to 

of the patients did not require IMV. Additionally, our 

study shows improved respiratory indicators of all the 

patients after the first prone position.

The ROX index is an effective marker that can be 

used for monitoring the course of the disease and 

the risk of undergoing OTI during the course HFNC 

treatment. In a similar study, the ratio of oxygen 

saturation and the ROX index was found to be lower in 

the IMV group (12). In order to evaluate the success of 

HFNC in ARDS patients unrelated to COVID-19, a ROX 

index of less than 4,88 after 12 hours subsequent to 

HFNC onset may be a guide for OTI (13). Evaluation 

of the ROX index measured in the first 4 hours after 

the onset of HFNC in patients with C-ARDS may be 

helpful to determine the IMV need (14). In our study, 

the ROX index of the 4th hour of HFNC of the IMV 

group was smaller than those of the patients did not 

require IMV. In line with the findings of similar studies, 

in the present study, we suggest that the ROX index of 

the 4th hour of HFNC is linked with the need for IMV.

Table 3. Multivariable logistic regression models in which need to mechanical ventilation was designed as the response variable (n = 65)

Variable Adjusted OR
95% CI

P
Overall Model Test

Lower Upper X2 P
Number of prone position 0,7027 0.51452 0.960 0,026 50,4 <,001
Total prone position 0,9554 0,9187 0,993 0,022 52,1 <,001

OR: Odds ratio, n: Sample size, CI: Confidence interval, P: probability - p value
All multivariable binomial logistic regression analyses were adjusted for possible confounders. P values considered statistically significant are denoted in bold.

Figure 2. ROC curve of prone position number and duration

True positive percentage: Sensitivity, False positive percentage: 
1-specificity

https://turkishjic.org/article/view/654#supplementary-materials
https://turkishjic.org/article/view/654#supplementary-materials
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Prone positioning is a treatment strategy used in 

ARDS patients undergoing OTI with well known 

physiological effects. These have been investigated 

in current clinical studies related to the clinical 

features of extubated patients. A prone position 

administration is recommended for at least 12 hours 

a day for ARDS patients who are not associated with 

COVID-19 and undergoing OTI (15). In patients with 

moderate to severe C-ARDS, a prone position for 12-

16 hours is recommended under IMV (16). With the 

COVID-19 pandemic, the use of the prone position 

has begun to increase in awake patients. In a case 

series of 79 awake patients diagnosed with C-ARDS, 

HFNC and prone positioning for at least 16 hours 

were administered and none of these patients, along 

with an increase in the Horowitz ratio, developed OTI 

need (17). Therefore, early awake prone positioning 

together with HFNC can be considered as a treatment 

modality to prevent IMV in C-ARDS.

Although the physiological effects of the prone position 

in extubated patients have not been clarified yet, there 

are many studies showing that it is beneficial in terms 

of oxygenation. In a research carried out by Sartini 

et al.(18), it was observed that all patients experienced 

a decrease in RR both within and prone position and 

subsequently, and a significant increase in the SpO2 

and Horowitz ratio. In another small sample study (n 

= 10) including patients diagnosed with C-ARDS in 

Singapore, prone position was applied five times a day 

for one hour at a regular interval and haemodynamic 

changes and oxygenation indicators at 0, 30 and 60 

minutes improved (19). Another study conducted in 

Italy in non-intubated patients who remained in the 

prone position for a minimum of 3 hours experienced 

increased oxygenation in prone position compared to 

the supine position (20). Besides, Thompson et al.(21) 

found that awake C-ARDS patients who remained in 

the prone position for at least 1 hour and had a SpO2 

value above 95% were less in need of IMV. In our study, 

even a single session of prone positioning increased 

PaO2, SpO2 and the ROX index and decreased RR. 

There are studies in which awake prone positioning 

is associated with a decrease in mortality rate, as 

is the need for IMV. In a single-center retrospective 

study conducted with a series of 105 cases, prone 

position was associated with a lower rate of OTI and 

mortality (22). In another retrospective multi-centre 

observational study, prone position was found to 

be associated with a lower rate of OTI and mortality 

in awake patients (23). However, contrary to these 

findings, a retrospective case-control study (n = 

600) reported no significant relationship between 

awake prone positioning and the need for IMV and 

mortality. Moreover, it was reported that extubated 

prone positioning temporarily improved hypoxemia 

but did not affect the course of the disease (24). In a 

systematic review and meta-analysis by Li et al.(25) 

including 29 C-ARDS studies, it was observed that the 

prone position reduced the need for IMV, but did not 

have a positive result on mortality. In the present study, 

a statistically significant relationship was determined 

between number and duration prone positioning and 

the reduced need for IMV.

Single prone positioning session is recommended 

to be at least 120 minutes and for 5-6 hours within a 

day to increase oxygenation (5). In the present study, 

considering the time that patients can tolerate in prone 

positioning, at least 4 hours, cut-off value for each 

prone positioning of the patients and prone positioning 

duration cut-off value table were examined. As 

detecting the real negative event, the need for IMV, is 

of utmost importance, the cut-off value of the number 

of prone positioning was determined as 6 times, and 

the cut-off value of the prone position duration as 64 

hours for predicting IMV need considering specificity. 

Independent of the number of prone positioning and 

duration, the maximum number and duration of prone 

positioning that could be tolerated was considered to 

reduce OTI.

There are some inherent limitations due to the design 

of the present study. First, the results of our non-

prospective study contain inadequacies in terms of 
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generalisability of the results and cause-and-effect 

relation. In addition, all data were obtained from a 

single centre, which has been designed solely as 

an emergency hospital for COVID-19, with adequate 

mechanical ventilators, physicians and personnel 

to conduct the daily follow up and treatment of the 

patients. However, considering that there are many 

centres that cannot meet these conditions during the 

pandemic, our findings reveal limitations in terms of 

generalisability. The outcome variable of the patients, 

undergoing OTI were left to the clinician’s decision 

based on patients’ oxygen demand according to 

SaO2, RR, and ROX index. Leaving the OTI decision to 

the clinician could be considered as selection bias in 

our study. In order to reduce the effect of this possible 

bias as much as possible, we entered ROX index, 

APACHE II and SOFA scores, and LOS to the logistic 

models as co-variables.

Conclusion

Our study highlights a negative correlation between 

the duration and frequency of prone positioning and 

the need for invasive mechanical ventilation (IMV) in 

awake COVID-19 associated ARDS (C-ARDS) patients 

treated with high-flow nasal cannula (HFNC). Key 

findings indicate that a lower ROX index after 4 hours 

of HFNC and higher initial SOFA scores correlate with 

IMV requirement. Prone positioning, applied early 

and for extended periods, demonstrates significant 

improvements in oxygenation and potential reductions 

in IMV needs. Although the ROX index serves as a useful 

predictor for the necessity of orotracheal intubation 

during HFNC treatment, the study’s non-prospective, 

single-center design may limit generalizability. Future 

multicentric, prospective research is needed to 

validate these findings and refine treatment protocols 

across varied clinical environments.
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