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4 9l th(Ibarra-Estrada et al., 2022h).
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G247 B HE o]PrE Kol olfE FEAA S FFsks
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Patients in COVID-19 ICU
(n=330)

Excluded (n=107)

+ Age less than 18 years (n=11)

+ GCS score less than 14 and unable to communicate (n=5)
+ Negative RT PCR for SARS-CoV-2 (n=5)

+ Previous experience with APP at another hospital (n=1)

+ Did not apply HFNC at COVID-19 ICU admission (n=85)

A

Inclusion Criteria (n=223)

APP
(n=43)

¥
Non-APP
(n=180)

l

Exclusion Criteria (n=21)

+ Intubation within 24 hours of COVID-19 [CU admission (n=6) | | + Intubation within 24 hours of COVID-19 ICU admission (n=153)
* Refused the application of APP (n=5)
+ APP after extubation (n=8)
+ Wrote an advance directive before intubation (n=1)

+ Refused intubation and wrote an advance directive (n=1)

Exclusion Criteria (n=156)

+ Refused intubation and wrote an advance directive (n=2)

+ pregnant woman (n=1)

l

Final APP
(0=22)

¥
Final Non-APP
(n=24)

Figure 1. Flowchart of Participants
COVID-19: Coronavirus disease 2019, ICU: Intensive Care Unit,

GCS: Glasgow Coma Scale, RT PCR: Reverse transcription polymerase

chain reaction, APP: Awake Prone Position, HFNC: High Flow Nasal

Cannula
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Table 1. General Characteristics of the Participants between Awake Prone

Position and Non—-Awake Prone Position Groups (N=46)
APP Non-APP
(N=22) (N=24) %% or F
Characteristics Categories p
n(%) or n(%) or torU
Mean=SD Mean+=SD
Male 17(77.3) 17(70.8)
Gender 247 619
Female 5(22.7) 7(29.2)
<60 3(13.6) 6(25.0)
60-69 8(36.4) 4(16.7)
4.146 247"
Age(years) 70-79 9(40.9) 8(33.3)
80< 2(9.1) 6(25.0)
69.00+7.50 68751321 231500 474"
<185 0(0.0) 4(16.7)
185-229 12(54.5) 10(41.7)
3.914 3027
BMI(kg/m?) 23.0-24.9 5(22.7) 5(20.8)
>25.0 5(22.7) 5(20.8)
22.77+2.58 22.53+3.20 -.273 786
Yes 9(40.9) 6(25.0)
Ex-Smoker 1.322 .250
No 13(59.1) 18(75.0)
APP: Awake Prone Position
BMI: Body Mass Index
t: Fisher's exact test
T1: Mann-Whitney U test
- 32 - ] 21
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Table 2. Clinical Characteristics of the Participants between Awake Prone

Position and Non—-Awake Prone Position Groups (N=46)
APP Non-APP
(N=22) (N=24) %2 or F
Characteristics Categories D
n(%) or n(%) or torU
Mean+SD Mean+SD
Chronic Yes 15(68.2) 15(62.5)
) | .163 636
Heart Disease’ v, 7(318)  9(37.5)
Chronic Yes  6(27.3) 5(20.8)
) . .262 609
Lung Disease’  \,  16(727)  19(79.2)
Chronic Yes  5(22.7) 5(20.8) .
) ) . .024 >.999
o Kidney Disease” n,  17(773)  19(79.2)
Coexisting
: §
Disease Active Yes  3(13.6) 3(12.5) .
) 5 .013 >.999
Malignancy No  19(864)  21(87.5)
Yes  8(36.4) 8(33.3)
Diabetes .046 829
No 14(63.6) 16(66.7)
Yes  9(40.9) 4(16.7)
Dyslipidemia 3.327 .068
No 13(59.1) 20(83.3)
Yes 21(95.5) 23(95.8)
Remdesivir .004 >.999"
No 1(4.5) 1(4.2)
Yes 21(95.5) 16(66.7)
i Low Molecular
Pharmacologic . . 3.965 074
therapies used ~ Weight Heparin o 1(45) 8(33.3)
Yes 22(100.0)  23(95.8)
Dexamethasone 937 >.999"
No 0(0.0) 1(4.2)
T 1
_ _ Sl
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HENC flow

setting 57.27+551 58.75+3.38 235500  .341"
(L/min)
HENC FiO,
, 66.59+14.99  6563+14.24  251.000 .769"
setting (%)
Respiratory
SpO02(%) 95.77+3.32 94.00#5.38  222.000 .354'"
status
SpOy/FiO.
at ICU p, ’ 151.82+38.86  150.67+39.18 258.000 .895'
admission Ratio
Respiratory
Rate 21.68+5.90 24.75+6.62 1.652 106
(breaths/min)
ROX index 754+3.06 6.53+2.71 186500 .088""
Death Yes 4(18.2) 1(4.2)
o 2.277 178"
within day 28  No 18(81.8) 23(95.8)
Yes 5(22.7) 6(25.0)
.033 857
Intubation No 17(77.3) 18(75.0)
within day 28  Lime to
Intubation 3.92+3.42 2.05+1.05 12.000 584"
(days)

Hospital(days) 1855+13.00  30.79+33.05  225.000 .391'"

Length of stay
ICU(days) 11.64+13.70 97141537 213500 264"

APP: Awake Prone Position, ICU: Intensive Care Unit,
HFNC: High Flow Nasal Cannula, FiO,,: Fraction of Inspired Oxygen,
SpO,: Peripheral Oxygen Saturation, ROX: Respiratory rate-OXygenation

T: Fisher’s exact test

T1: Mann-Whitney U test

§: Multiple responses

[I: Heart failure or coronary artery disease or hypertension

9: Obstructive or restrictive lung disease

#: Estimated glomerular filtration rate <60mL/min per 1.73 m® before hospital admission

§§: Cancer diagnosed within the previous six months, recurrent, regionally advanced or
metastatic cancer, cancer for which treatment had been administered within six
months, or hematological cancer that is not in complete remission

# p<.05, #xI p<01, =*k+ p<.001
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Table 3. General Characteristics of the Participants that were in Awake
Prone Position: Intubated vs. Non-Intubated Groups (N=22)

Intubation Non-Intubation

within within
day 28 day 28 <% or F
Characteristics Categories _ _
& (N=5) (N=17) toru °©
n(%) or n(%) or
Mean+=SD Mean*SD
Male 4(80.0) 13(76.5) .
Gender .027 >.999'
Female 1(20.0) 4(23.5)
<60 0(0.0) 3(17.6)
60-69 2(40.0) 6(35.3) .
1.754 796
Age(years) 70-79 2(40.0) 7(41.2)
80< 1(20.0) 1(5.9)
71.20+6.42 68.35+7.84 -.738 469
18.5-229 3(60.0) 9(52.9)
f 23.0-24.9 2(40.0) 3(17.6) 2355 353"
BMI(kg/m?)
>25.0 0(0.0) 5(29.4)
21.59+1.76 23.12+2.72 1.177 253
Yes 3(60.0) 6(35.3)
Ex-Smoker 976 609
No 2(40.0) 11(64.7)

BMI: Body Mass Index

t: Fisher's exact test

- 37 - o~ -



ol

-

P oAk 71 W A AR

-

°

&

sl
A

=

=

o9

mﬁfw%ﬂmaﬂ.w %M:THEMMM o
0 A \NU - XO \n}.\/u O - . - ox N y
= E B o 8 oF B il °
T 0| TR T o BT TS o)) _ o X
WU W R R RN R Ty T AT
B g m P g xS TR ogwm g B
= R ! - 0 <
AR M o S . p o g S E ok
N N » = — =0 —
= o o, o @ I T AW = % oy BT °
T X o H o Bk o ﬁﬁ%wwxﬁwﬂ ae
o <~ No ool >
M]M [ Mm Nvmo X M I Mu_ < o)) ._nlsuﬂ o mmvu %o
<E o) MW~y o B NG H WL O e R ok ~3
TP el L emTan~soew 8 o@
T OE oz AL Aoy B X o @ il
ﬂﬂ ~~ - \WO R El —_ o =0 ﬂ%._
- n T B -~ s
N . C o Ot W T S ‘ﬂ T ~
B s By X o W SR X 7
o m o e ©Q w g M T o N =
e N Mo %0 o+ s W o © w@ 8 Wﬁ_ =
o oo T o Db gy X OE g %N ~
A A I CRWR=R 4
5w g T W wﬁ & M , B F X )
0 ) T =n iy 1l 0 —
~ o B WM =L n m ot FE M_ﬁ R ) < o < o
wjr o ~ bk — oo oy of o°F - gy~ RO
o No X ~a I of T A < < =T | N MUu
o o N H%@AMWWQEQ o !
"\ w o= oom WP B o BX ) G
N oy =~ T ° = & 0 i
<0 mﬂmw4§%%%ﬂ%%@aAwﬂwm <
5 = A, R S
A B A A N I TR T g
) R S T e N -
) 1r.._ \._)Alo .a U‘.# - ,AH ‘Dro LO e
S A G T BN R TRV
R I moEe T | 78
g R owWoRW TR W e T2 N

o == (U=8.500,

1t

|

I

A

s
.

Ry

<]

roRE s

.025) 1] A

+(U=14.000, p
— 38 —

Q] Z=
=

oA

= A H(F=16.622, p=<.001).

S A

Sk

9
=z
K3

A7k o Fdo

o

i

.008) ¢}
)

24 A

o H Tk

p



Table 4. Clinical Characteristics of the Participants that were in Awake

Prone Position: Intubated vs. Non-Intubated Groups (N=22)
. Non
Intubation .
L Intubation
within L
dav 98 within
ay x®or F
Characteristics Categories (N=5) day 28 D
(N:17) tor U
n(%) or n(%) or
Mean+SD Mean+SD
Heart Disease' AN 799
No 1(20.0) 6(35.3)
Chronic Yes 4(800) 2(118)
9.070 .003™
: 1
Lung Disease’ N,  1(200)  15(83.2)
Chronic Yes O(OO) 5(294) )
) ) 1.903 290"
Coexisting  dney Disease” No 510000 12(706)
: §
Disease Active Yes  3(60.0) 0(0.0) )
Ml & 11.811 .006
alignancy No 2(40.0) 17(100.0)
Yes 0(0.0) 8(47.1)
Diabetes 3.697 115"
No 5(100.0) 9(52.9)
Yes  2(40.0) 7(41.2) ‘
Dyslipidemia 002 >.999"
No 3(60.0) 10(58.8)
Yes  5(100.0) 16(94.1) ‘
Remdesivir 308 >.999"
No 0(0.0) 1(5.9)
Pharmacologic  Low Molecular Yes  5(100.0) 15(83.2) 647 > 999"
therapies used  Weight Heparin No 000.0) 2(11.8) ' .
Yes  5(100.0) 17(100.0)
Dexamethasone - -
No 0(0.0) 000.0)
-39 - 2t} @
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HENC flow

setting 60.00+0.00 56.57+6.06 30.000 180"
(L/min)
HENC FiO,
) 61.00+14.32 68.24+15.20 946 355
setting (%)
Respiratory
Sp02(%) 96.60+1.82 95.53£3.66 -.624 540
status
at ICU SpOy/FiO;
o ) 166.00£41.36  147.65+38.38 -.925 .366
admission Ratio
Respiratory
Rate 26.80+2.68 20.18+5.77 -2.458 023"
(breaths/min)
ROX index 6.26+1.76 7.91+3.30 30.500 347"
Death Yes 4(80.0) 0(0.0) i
o 16.622  <.001™
within day 28 N 1(20.0) 17(100.0)
Hospital(days) 32.20£17.66 14.53+8.29 8.500 00811
Length of stay
ICU(days) 29.40£21.22 6.41£2.50 14.000 025"

ICU: Intensive Care Unit, HFNC: High Flow Nasal Cannula,

FiO,,: Fraction of Inspired Oxygen, SpO.: Peripheral Oxygen Saturation,

ROX: Respiratory rate-OXygenation

t: Fisher's exact test

T1: Mann-Whitney U test

§: Multiple responses

[I: Heart failure or coronary artery disease or hypertension

9: Obstructive or restrictive lung disease

#: Estimated glomerular filtration rate <60mL/min per 1.73 m> before hospital admission

§§: Cancer diagnosed within the previous six months, recurrent, regionally advanced or

metastatic cancer, cancer for which treatment had been administered within six

months, or hematological cancer that is not in complete remission

# p<.05, #x: p<01, **k*: p<.001
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Table 5. Awake Prone Position Parameters of the Participants that were in

Awake Prone Position: Intubated vs. Non-Intubated Groups (N=22)
. Non
Intubation .
o Intubation
within
within .
. . . day 28 x® or F
Characteristics Categories day 28 D
(N=5) tor U
(N=17)
n(%) or n(%) or
Mean+=SD Mean*SD
Day1 5(100.0) 17(100.0)
Day? 3(60.0) 14(82.4)
Day3 0(0.0) 10(58.8)
Number Day4 0(0.0) 9(52.9)
of participants - -
Day6 0(0.0) 5(29.4)
Day7 0(0.0) 4(23.5)
Day8 0(0.0) 2(11.8)
Total number
) 33(100.0) 207(100.0) - -
of APP session
Total duration 160055  406+251 18000 04977
Patterns of APP of APP (days) VT YT : :
Number of
daily APP session 3.78+2.05 3.12+1.23 =157 449"
(sessions/day)
tion <4 27(81.8) 119(57.5)
of 4-79 5(15.2) 59(28.5)
: 7.427 0517
a le
SEe 8-119 13.0) 28(135)
APP session
(hours) 12-159 0(0.0) 1(0.5)
hours/session 2.57+1.95 4024291  2501.000 .003™'"
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<4 0(0.0) 4(5.8)
Duration
of 4-79 1(1255) 9(13.0)
daily APP 8-11.9 5(62.5) 12(17.4) 8944 0850
within entire
seriod 12-159 1(1255) 16(23.2)
(hours) 16< 1(125) 28(40.6)
hours/day 10944426 13124519  202.000 216"
<4 0(0.0) 4(12.9)
Duration 4-79 1(1255) 3(9.7)
of 8-11.9 5(62.5) 4(12.9) 8329 040
daily APP within
the first two days 127159 1(1255) 5(16.1)
(hours) 16< 1(125) 15(48.4)
hours/day 10944426  13.13+583 2658 111
Yes 1(20.0) 0(0.0)
Vomiting 3.562 227"
No 4(80.0)  17(100.0)
Musculoskeletal Yes 3(60.0) 6(35.3) T
Adverse events ) 976 609
pam No 2(40.0)  11(64.7)
Yes 3(60.0) 7(41.2)
Insomnia 552 624
No 2(40.0)  10(58.8)

APP: Awake Prone Position
t: Fisher's exact test

T1: Mann-Whitney U test

§: Percentage of participants engaging in daily awake prone position relative to the

total number of participants

# p<.05, #x: p<01, **k*: p<.001
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Table 6. Effect of Awake Prone Position on the SpOs/FiO, Ratio by Day:
Intubated vs. Non-Intubated Groups

Intubation Non-Intubation
Variable Day Time within day 28 within day 28 torU D
Mean=SD Mean=SD
N=5 N=17
PO 159.40+33.58 161.47+30.28 40500 875"
bavl P1 193.40+38.95 190.88+46.99 40500 875"
P2 187.60+45.95 181.12+31.52 39500  .814"
Friedman ? 5.778 26.955
<.001™*
Soo/Fo, P 006 (PO<P1; PO<P2)"'
Ratio N=3 N=14
PO 196.00+35.09 197.93+50.77 21.000 >.999'
Day2 P1 194.67+40.51 217.50+55.53 .667 515
P2 181.00+22.52 201.50+55.13 620 545
Friedman x° 667 4.778
test D 17 092

SpOy: Peripheral Oxygen Saturation, FiOo: Fraction of Inspired Oxygen,

PO: 1lhour to immediately before Awake Prone Position

P1: 30minutes to lhour during Awake Prone Position

P2: 30minutes to lhour after return to Supine

t: Mann-Whitney U test

T1: Wilcoxon signed rank test

significant differences with one another by Holm-Bonferroni correction
(T#-T*): in among the times, significant differences in post hoc tests
# p<.05, #x: p<01, =k p<.001
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Figure 2. Effect of Awake Prone Position on the SpOs/FiO, Ratio by Day:

Intubated vs. Non-Intubated Groups
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Table 7. Effect of Awake Prone Position on the Respiratory Rate by

Day: Intubated vs. Non-Intubated Groups

Intubation Non-Intubation
Variable Day Time within day 28 within day 28 t or U p
Mean+SD Mean+SD
N=5 N=17
PO 24.40+3.36 20.76+4.09 -1.808 .086
Dayl
P1 20.80+3.83 19.88+4.96 -.379 709
P2 25.80+2.17 18.82+5.64 .007 015
Friedman X 4.333 5.033
test D 115 .081
RR
N=3 N=14
PO 22.33+3.06 19.50+4.74 -979 .343
Day?2
P1 26.33+3.22 19.79+4.78 -2.239 0417
P2 22.671£2.08 19.71+4.23 17.000 613"
Friedman X2 4,909 510
test D .086 775
RR: Respiratory Rate
PO: 1lhour to immediately before Awake Prone Position
P1: 30minutes to lhour during Awake Prone Position
P2: 30minutes to lhour after return to Supine
t: Mann-Whitney U test
1 p<.05, x*x: p<0l, =+ p<.001
' 2 1
- 49 - r L]
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Figure 3. Effect of Awake Prone Position on the Respiratory Rate by

Day: Intubated vs. Non-Intubated Groups
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Table 8. Effect of Awake Prone Position on the Respiratory rate-OXygenation
index by Day: Intubated vs. Non-Intubated Groups

Intubation Non-Intubation
Variable Day Time Wwithin day 28 within day 28 tor U o)

Mean+SD Mean+SD
N=5 N=17
PO 6.68+1.84 8.07+2.46 27.000 224"
Dayl
P1 0.61+2.98 9.90+2.41 227 823
P2 7.27+1 67 10.39+3.48 1912 070
) X 7.600 10.060
Friedman
ROX test 022 007"
es X ’
P (PO<P1; PO<P2)"
index
N=3 N=14
PO 8.82+1.36 10.70+3.95 18.000 705
Day?2
P1 7.35+.78 11.28+2.89 2284 037"
P2 7.99+.75 10.73+3.83 13500 .344"
Friedman  X° 2.667 > 999
test D .264 607

ROX: Respiratory rate-OXygenation

PO: lThour to immediately before Awake Prone Position

P1: 30minutes to lhour during Awake Prone Position

P2: 30minutes to lhour after return to Supine

t: Mann-Whitney U test

T1: Wilcoxon signed rank test

significant differences with one another by Holm-Bonferroni correction
(T*-Tx*): in among the times, significant differences in post hoc tests
# p<.05, #x: p<01, **k*: p<.001
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Non-Intu Day1 PO{ Non-Intu Dayl P2

Respiratory rate—OXygenation index

Intu Day2 P1{ Non-Intu Day2 P1

Day1 PO Dayl P1 Dayl P2 Day2 PO Day2 P1 Day2 P2
Day
Figure 4. Effect of Awake Prone Position on the Respiratory rate-OXygenation

index by Day: Intubated vs. Non-Intubated Groups
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Table 9. General Characteristics of the Participants between the Intubated

and Non-Intubated Groups (N=46)
. Non
Intubation .
L Intubation
within L
within 2
A . day 28 x? or F
Characteristics Categories day 28 p
(N=11) torU
(N=35)
n(%) or n(%) or
Mean+SD Mean=SD
Male 8(72.7) 26(74.3) .
Gender 011 >.999'
Female 3(27.3) 9(25.7)
<60 2(18.2) 7(20.0)
60-69 4(36.4) 8(22.9)
1.174 794
Age(years) 70-79 4(36.4) 13(37.1)
80< 1(9.1) 7(20.0)
67.18+10.76 69.40+10.84 171.000 579"
<185 000.0) 4(11.4)
18.5-22.9 7(63.6) 15(42.9) .
, 3.280 452
BMI(kg/m?) 23.0-24.9 3(27.3) 7(20.0)
>25.0 1(9.1) 9(25.7)
22.53£2.80 22.69+2.96 158 875
Yes 5(45.5) 10(28.6)
Ex-Smoker 1.086 4627
No 6(54.5) 25(71.4)

BMI: Body Mass Index
t: Fisher's exact test
T1: Mann-Whitney U test
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Table 10. Clinical Characteristics of the Participants between the Intubated

and Non-Intubated Groups (N=46)
. Non
Intubation .
L Intubation
within L
within .
. L. . day 28 x* or F
Characteristics Categories day 28 p
(N=11) tor U
(N=35)
n(%) or n(%) or
Mean+=SD Mean+SD
Chronic Yes 6(545) 24(686)
76 AT
. I
Heart Disease’ N, 5(455) 11(31.4)
3687 >.999
: U
Lung Disease’ N, 6(545) 29(82.9)
Chronic Kidney Yes 0(00) 10(286) )
o 4016 088
Coexisting No 11(1000) 25(714)
. §
Disease Active Yes  4(36.4) 2(5.7)
6932 023"
: 8
Malignancy No  7(636) 32(94.3)
Yes 1(9.1) 15(42.9)
Diabetes 4.207 068
No 10(90.9) 20(57.1)
Yes 4(36.4) 9(25.7) ‘
Dyslipidemia 468 7027
No 7(63.6) 26(74.3)
Yes 11(100.0) 33(94.3)
Remdesivir 657 > 999"
No 0(0.0) 2(5.7)
Pharmacologic ~ Low Molecular ~ Y©S 10(90.9) 26(74.3) 1359 410"
therapies used Weight Heparin No 1(9.1) 9(25.7) ’ '
Yes 10(90.9) 35(100.0) ‘
Dexamethasone 3.253 239"
No 1(9.1) 000.0)
3 3 'k.l.- 11T =1 —
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HENC flow

setting 60.00£0.00  57.43+505 148000 085"
(L/min)
HENC FiO,
, 659141744  66.14+1367 188500 916"
setting (%)
Respiratory
Sp02(%) 94094652  95.09+3.84 192000 990"
status
SpOy/FiO;
at ICY > 1534544810 150513591 182.000 787"
admission Ratio
Respiratory
Rate 26.73+707  2220+589  -2121 040"
(breaths/min)
ROX index 5.92+1.79 7.35+3.11 24.000 147"
Death Yes 5(45.5) 0(0.0)
o 17.849 <001
within day 28 6(54.5) 35(100.0)

Hospital(days) 322742259 22632685 108500  .030°"

Length of stay

ICU(days) 260942390 577272 50500  <001*"
Awake Yes 5(45.5) 17(48.6)
Prone .033 857
No 6(54.5) 18(51.4)

Position

ICU: Intensive Care Unit, HFNC: High Flow Nasal Cannula,

FiOs: Fraction of Inspired Oxygen, SpOs: Peripheral Oxygen Saturation,

ROX: Respiratory rate-OXygenation

t: Fisher's exact test

T1: Mann-Whitney U test

§: Multiple responses

[I: Heart failure or coronary artery disease or hypertension

9: Obstructive or restrictive lung disease

#: Estimated glomerular filtration rate <60mL/min per 1.73 m> before hospital admission

§§: Cancer diagnosed within the previous six months, recurrent, regionally advanced
or metastatic cancer, cancer for which treatment had been administered within six
months, or hematological cancer that is not in complete remission

# p<.05, #x: p<01, **k*: p<.001
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Table 11. Factors influencing intubation within 28 days in Patients with

acute hypoxemic respiratory failure due to COVID-19 (N=46)

Variables B SE. Wald P Odd Ratio 95% CI
(constant) -4258 1.753 5900 .015 .014
Awake Prone Position

.240 748 103 748 1.272 .294~5.507
(Yes=ref.)
Respiratory rate

123 .064 3685  .055 1.272 997~1.282

at ICU admission

-2Log-likelihood=46.217, Nagelkerke R?= .136, Hosmer & Lemeshow test: x°=9.925(p=.270)

COVID-19: Coronavirus disease 2019, ICU: Intensive Care Unit
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Abstract

Impact of
Awake Prone Position
on Intubation in patients with

acute hypoxemic respiratory

failure due to COVID-19

Yura Seo
Department of Clinical Nursing

The Graduate School

Seoul National University

Awake prone position refers to patients who are able to communicate
and breathe spontaneously without intubation, adopting a prone
position. With the increase in mechanical ventilation and prone
positioning due to Coronavirus disease 2019 (COVID-19), Intensive
care unit (ICU) resources became scarce. To address this, awake
prone position was actively implemented in patients with acute

hypoxemic respiratory failure due to COVID-19. However, previous
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studies have reported inconsistent effects of awake prone position on
intubation. Additionally, there is a lack of studies comparing patients
with and without intubation after applying awake prone position,
limiting the ability to clearly differentiate the continuation of awake
prone position and the necessity for intubation. This study aimed to
examine the intubation rates according to the application of awake
prone position. It also sought to identify awake prone position
indicators and physiological parameters by intubation status, to
understand the impact of awake prone position on intubation.

This retrospective case—control study was conducted in the
COVID-19 ICU of a tertiary hospital in Seoul, from January 1, 2020,
to February 28, 2024, involving 22 patients who underwent awake
prone position and 24 who did not. Data on intubation rates,
indicators of awake prone position, physiological parameters, and
general and clinical characteristics were collected from SUPREME 2.0
and electronic medical records. The collected data were analyzed
using Independent t-test, Mann-Whitney U test, Chi-square test,
Fisher's exact test, Friedman test, Wilcoxon signed rank test, and
multivariate logistic regression analysis through SPSS Statistics 29.0.

The study results are as follows. The intubation rate was 22.7% in
the group that received awake prone position and 25.0% in the group
that did not, with no statistically significant difference. Awake prone
position did not significantly affect intubation rates. Among those not
intubated but subjected to awake prone position, there were
significantly fewer cases of chronic pulmonary disease (x°=9.070,
p=.003) and active malignancy (F=11.811, p=.006), and their respiratory
rate upon admission (t=-2.458, p=.023) was also significantly lower,

compared to those who were intubated and similarly positioned.
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Regarding awake prone position indicators, those not intubated had
longer single session durations compared to those intubated
(U=2501.000, p=.003). There was a significant difference in the
distribution of daily awake prone position hours during the first two
days (F=8.329, p=.040), particularly those not intubated often
maintained more than 12 hours per day.

Among the physiological parameters, the ratio of peripheral oxygen
saturation to fraction of inspired oxygen was significantly higher in
the non-intubated group on the first day of applying awake prone
position, specifically between 30 minutes and 1 hour after application
of awake prone position and 30 minutes to 1 hour after changing
from awake prone to supine, compared to 1 hour before application of
awake prone position (Dayl P0O-Dayl P1, Z=-3.009, p=.003; Dayl
PO-Dayl P2, Z=-2.328, p=.020).

Respiratory rate was significantly lower in the non-intubated group
compared to the intubated group 30 minutes to 1 hour after changing
from awake prone to supine on the first day (t=.007, p=.015). On the
second day, the respiratory rate in the non-intubated group was
significantly lower 30 minutes to 1 hour after awake prone position
(t=-2.239, p=.041).

The ROX index significantly improved in the non-intubated group
on the first day, 30 minutes to 1 hour after awake prone position
(Dayl PO-Dayl P1, Z=-2.627, p=.009), and 30 minutes to 1 hour after
changing back to supine (Dayl PO-Dayl P2, Z=-2689, p=.007)
compared to 1 hour before application of awake prone position. On
the second day, the ROX index was higher in the non-intubated
group than in the intubated group, 30 minutes to 1 hour after the

application of awake prone position (t=2.284, p=.037).
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These results confirm that awake prone position does not directly
influence the need for intubation. However, through the differences in
clinical characteristics, awake prone position Iindicators, and
physiological parameters depending on whether the patients who
applied awake proen position were intubated or not, it was observed
that awake prone position indirectly influences the reduction of the
necessity for intubation. Based on these findings, it is crucial to
select suitable candidates for awake prone position, apply it
extensively during the first two days, and closely monitor
physiological parameter changes. Additionally, developing protocols
and educational materials for awake prone position for patients and
healthcare providers is necessary. Further research should consider
the severity related to the ratio of peripheral oxygen saturation to
fraction of inspired oxygen and underlying diseases to further
investigate the impact of awake prone position on intubation.

This study is significant as the first in South Korea to analyze the
impact of awake prone position on intubation. Additionally, this study
can be utilized as foundational data for further research on the
indicators of awake prone position and physiological parameters,
based on whether the patients who applied awake prone position

underwent intubation, and for the development of practical guidelines.

keywords : Awake prone position, Acute hypoxemic respiratory
failure due to COVID-19, Intubation, Awake prone
position indicators, Physiological parameters
Student Number : 2023-22552
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