Ao|2 7|27 1A HTA-2023-16

UNS 0|83 HIZEE U 27|

Helmet Noninvasive Ventilation (Helmet NIV)

202303



o WAL A=Ae] ofs) T o)A
HEE W qagolny
sehael RRkEAS e

ISBN 979-11-92691-50-3

S o83 HIFEH FY VW EIAE NECA Al9a7leg7dEs Suolxlo] A=l syt
(http://nhta.neca.re.kr/). "EBE-419271@B7IEIA & S § ES B et Hod & syt

Ao|R71&BA e o) A53E 0] oA FUALE BESI o)5r)e0] BAL S5 9% BHow 4
ASe, BARAR ol x5 410)271em e asiels by Fale] SAse] e omrlee] A&
R4S WSHL, BAR AR ofs) 1 At FRF UL

o] HilAs HAEAR, 1o=7|eW7eds], dulS o83t By
T4 A BT SH7AIIER AR 2R, &5 BT, TelE FAATY, olgs el s 55 Al
ZEASUS. o] Hilx= 2023 2¢ 10€ HAEARAAHOA Hislon, 20239 349 239 SE=US
THEZAEAE 1A A2023-523,'23. 3. 23.).

g ol 83t v AEE It B

Helmet Noninvasive Ventilation (Helmet NIV)

2023¢ 3¢ 319 o)

W HARZR, 41987]&H 93]
HA I=EAARALY

&) FFAFUAIAZ

MEEEA AL 552 400 (F3F5) RAEXAHELS- 4%
TEL 02-2174-2729/2809

FAX 02-741-7160

htto://nhta.neca.re.kr/



CONTENTS

1.1 TTFHITZE coveeeereesseees et

13
13
13
18
19
20
20

23704 &
2.4 9177]

2.5 AR

N
~
ﬂmo

=y

79l

il
<

9]
=
B e

=
T

22
22

26
42

3.2 491 g
3.3 Z&of ti%

51

£, ZAE e S s

57

58
59
60

OB IS TFQQUB] wevvvrerssserresssrsssssss it

|

<

mr

1

63

%7} E:F_

=\

mr

4

75
134
208

- 209

1?_% 6 HHZﬂ% _E_j.ig] %%jl/}_ A]._IC_?_

iy
o

il




HH
1

F 1] BAZTTITETT HTIT|ZE e 2
FE 1.2 T]Ee TPQ v 3
I 1.3 2979 U A]E o]k ol A O:|7]-}\]-6'L ....................................................... 4
H 1.4 AZEY P9 QoFFoH|Zo] BE ST v 6
¥ 1.5 99709 H8r|x g vpd o] T3t /\ﬂl-?_/\}‘ac} ..................................................... 6
1.6 ARZETF QAFOEI|LO] HITL wovereveemsemseessesisiisssieiissisiii i 6
1.7 29 B 9 Ol F Q] SR BT coeeerrerreee s 8
TE 1.8 TFE FFOIEEFQ] BB woovvvvsssssssssseressssssssissssssss s 3
F 1.9 29 A AR TR TR QL o 9
F 2.1 A GIF T 7]R e 18
F 2.2 QIR AT} i s 18
F 2.3 TAG 2B s 19
T 24 ATDA QGBI ST Ho] T|Z corssssssssrsemsssssssssss 20
F 3.1 B0 ARHE BF(AJQN) orveremrremrmessimsisssisi s 24
3.2 FIF] ABIE] TLGI(AO]) croveeremmmissisisisiii s 25
H 3.3 A2 A B A9 A& o] AHHS = —cg-ug%(l) ..................................... 26
3.4 A9l Al B304 9] A& o] A Tl THHZ(D) o 30
I 3.5 AJQ0 THAF BRAONAQ] AFTEG (1) wrevverererrrerererersssssssstsisiitisisisi 31
3.6 A0 TR} BEFOYALQ] AFIFE (1) worveeerrersreosssmmssmesssessssimississis s 32
3.7 A9l tlA} B3| A Q] ZFIRFA] R TH(1) oveereemsremmemmemsmimsissississsans 34
I 3.8 Q1 ThA; BB A Q] ZA AT 7] ZH(1) weeveeresrereresseresssssssssinsisinisisisiiiiis 35
3.9 A9 AL B A Q] BRF ZoA] GrQ I (1) wovvvrereremsmemsmmmssmemssssmssesisiss 37
FE 3,10 A1 AL IO A Q] AFTHG(2) w+vevvreerssressemsseesssessemissiieiiesisiss s 40
3,11 AQ AL BB A Q] AFIE(D) wooevrrererssrerssmemsmemsssasssimississssisisssssssssens 40
 3.12 A9 Al B3 A 2] ZBIRFA A LT THR) woovverererseresmmmmsmmmssemisisssissinins 41
I 3.13 401 A} BANA Q] ZA AT 7]7HD) weeveerereemsemrisinns 41
 3.14 A9 A} I A Q] BRI ZoA LG T (D) worvererrererrerremni s 42
I 3.15 A0 A} B0 A Q] AT o] AHFS Tl THHZE 43
T 3.16 AO0F TIAF BLAOPAIL] AFTRG wrrvverrssssssssssssssssssssssssssssssisisssssssssssssssssssssssssss 44
H 3.17 A0F AL ELFO A Q] AFFE: -vreveeevrrsessmsessmsssesesscs s 45

Helmet Noninvasive Ventilation (Helmet NIV,



=]

1

3,18 20} A} A A Q] R AATL(]) wrereerrerreememssmmrsmmssmmisisnssis e, 46

I 3.19 A0 A} B0 A1Q] ZZERFA Z LT ZE corererrrsssssrismssisisiniiisii 46

I 3.20 20F A ERON A Q] Al AT F|ZHL) woeeeeeeeeresommessssssssseessssssssssssssiieeeene 47

F3.21 A0F A A Q] TR} ZA oI coervrerrinieiiii 48

 3.22 20F AL BB 0| A Q] 2 FAIT(D) «evvverreremremssemsemssssmmeiseiiss s 49

 3.23 20} A} A A Q] ZA AT 7] ZHQ) woevvereereeememssmmseisssissss e, 50
2UES 0183t HITSH Lot &7 IE



1%] 1.1 41;8]7]%01] /\'I. _4&7] ]_O;{ 94‘5‘(;;] ................................................................. 5
92 3.1 AN AZ Wt Hhol] ABME FG] orrrrrrsemrererssmsoreessnneeessneeeene 22
3% 3.2 49t 2RACNA AA| o 3wt Ee S WA A9 dehE A A e 28
1%] 3.3 /Ké?_]_ T:H/E]— T,‘}‘T_Cﬂ]]v] .\1:’”5\,]]—38— T té_]-/kg _?_]6\;—] u-ﬂ]ﬂ-_E,_/}jl 7531]_ .................................. 28
19 3.4 401 thAF B30l A] QPuEFZE HEAY Q]3] WEFELA] Z T e 29
% 3.5 491t 2RACIA w7 o ol dut-E LAY R ERRA AT e 29
19 3.6 A0l HAF BN A] AT HEAY WEFELAL ZT} e 32
_‘j_x‘-ﬂ 3.7 A-] Q] q:l/g- .“__E'__‘:‘_oﬂ/ﬂ A}U‘l—% UﬂE}_E_/}j' 7334. ........................................................... 33
1%] 3.8 k'lo] T;H O'I—T,Ti_:—_q]]\ll 1CU xH%]_7]ZJ— uﬂ]ﬂ-_&_/}jl _E_/}jl 7‘534_ ...................................... 35
_j_%] 3.9 k'lo] T;H O'I—T,Ti_:—_ ]]\ll 'G'XH Xﬂ—l— ]ZJ— uﬂ]ﬂ-_&_/}jl 7‘534_ ............................................. 36
%™ 3.10 AR A 2N =75 o] 88l ST SA = HERRA A 38
a9 3.11 At £30A 34 2 (intolerance)oll thet HERZA At - 39
180 3,12 AOF TAF BB A] AFTRG o T1 T corrverrrrrressssrssss s 45
9 3.13 &0F A ZANAM FA W/ (intolerance)oll Tt HEREA B} oo 49

vi

Helmet Noninvasive Ventilation (Helmet NIV,



wee J\

M| : AU 0|3t HIRSE oot 37|

—

Al o] &3t v H54 Y 2H|¥(Helmet Noninvasive Ventilation, Helmet NIV} F45&7A &
A9l 35 HEE 9o 54 m8Aadu (WY AAE e 9 HADS o856t 5 5E79 HidE
A R 7 FAS Aok 71€E, 5 A53E E AQ57|&eg7te] et 3] A329] 4ol wht
202249 7¢¥ 199 4AlQl=7ed 77t A=l A1 JA & 71e2 4k AUl o83 BIRSGE )8
H(Non-Invasive Ventilation delivered by O, Helmet) o]gk= HA 02 AL Q] o1} YA oA AESl=

1E 8o] 5& Tfsle] 29198 =0 slof BAet Lol HE 7|&WS WAT AL,

Hel=T|2F@oelEe | 29132 2F

20229 A8} 419 57|« H719193](2022.8.26.)= & S S&7IHIL 291, AW 191, AoPgAad
191, SAtelst 291, LA 7IHEOlst 1919] & 7919] A2 FA4H AYYSE 5o A 2 fade ¥
7Pt = 419J5k 9t

A9Y8)E 20229 109 2595E 20234 1€ 3Y7HA] & 33]9] 31918 Bofl Ags A+o] Zitol| ujet 5
71&S Bkt AEAIE AEstR o, 20239 A2} 4122 7|&%719193](2023.1.27.)0014 35 We
< EYZ 5 71&S 2F A5ttt

o
::1‘

Yl o] &1t BRG] I WL AT X a8 BHEE Al EA 2w datadu(mE A
[e)

ST oS B AT, FA AREE TSN AFTE, A= Auffe(hol SR g
A

3D, S L7117, SA AlS 717 A S =(E W, EWAd(intolerance) )& AESIATH

Vii



He EUjE A Hﬁxﬂ 71E= AE5to] F 23H £ A5 A 3},“‘:} A ZA7} #5ke] Grieco &
(2022) =33} Patel 5(2018) &3 ol &3 o2 28] E(Grieco(2021), Patel(2016)% 5 <
A (trial)ye v o= 71 S0 AFE AT Ak o] d EH SYsht o 3ol HarskA] o>
—’_F I 275 Harsto] Aewdl o g2 2% iolsty, Akm £l Y AAAIE S 1Este] 1719 AFtE
Seoto] BAS sioih

£319] & H7l= Scottish Intercollegiate Guidelines Network (SIGN)2] & H7} &5 o] &5}o] =7
stlomn, ofo wiet A Br Autel A9 e AASkL BIHETE 71kt Alm 24 e B4
2 BA S 7] 2 0 8 AAJstE A EA40] 7hset B9 HEREA Al AAISkSITh

3710 vlEH (bias) 1% 43S P15l 2 AMEH A=-uiA], A7 ARFE2 F o §7HPE 54
o8 $yPstal AT HAsts IS AR B7F = 91t BE T ARES 49193]9] =95 39
Z2 o7 A}

5 7149] Q4 9 $RAL F 2300 BAEHEALAT 158, T TANIAT 61, TTE
A7 28] ZASH] WASlGiT MSER F A9 Bt TR F 17HEAEAAT 138, A9
ATAYGAT 430), Ao} It BHS & CAEHMIAIAT 28, FAMATAANAT 28, TTE
A 280]gick. 0|0 Wrh Ak FY QAAIE 71 LE B 282 o) BE BH0| 5Y A7 55

o] A7 4 715 % 21H0) BHS Erjz ATE 7|&aiglt

A oS Ee AT TS 38 ZAOIM S 10 ~ 36%, WA 43 ~ 61%= HiE o,
ol T AT Ao M = vl Hv] A ol dutS WAEC] F25H RUTHRR = 0.37, 95% CI
0

A8 olguhgomA FEAOR BE 20 ARt WATES W g, 315 o) gursel Ugl
o FABESS 480 BN FALI vlTE BE 0 ~ 10%0) YR BT, B 84 Aol

Helmet Noninvasive Ventilation (Heltme NIV,



»rtot

£ FATAIA & ©f Hol HAtks A HAoH BAF SR {03t Aoli= obd 202 UEIHITHRR =
2.24, 95% CI 0.48 ~ 10.60, 1* = 20.2%). ¥ 41 2] Eo|A FAZE 0 ~ 17%, BT 0 ~ 27%2] ¥
9ol L, B3 £4 Ao A= vl ioA BEC] F o T2 AP Ao+ T FoA2 YERA]
AUTHRR = 0.60, 95% C10.31 ~ 1.14, 1> = 0%). D5 oAk 43 ] Edlof|l A FAL 0 ~ 7%, H]
W 7.6 ~ 43%= e oH, ubg AT} nRER 2 Bot A A HlagolA EAEC] & T E=8koy
EAZ o8 893} Zpo]= oFYUTHRR = 0.26, 95% CI 0.07 ~ 1.03, 12 = 34.1%).

_:

FAAET 17T B S o8 AHhQ R Aledd oS B EBT ATE Ee EH2

Z 2903t o]F £HoA FEH R Bt X #H= S EHd(ntolerance) 2 I3 HHER FAL 1
~ 20%, HlAT 0 ~ 9% =0l o] F BAEA ATE AAIZ 119 FR0)A & 7 F% Aol= §le
Ao & ERIEUHp = 0.11). ©] & 11| FHA A& o2& didl, 718, WSS il

(]

A3t
o]

sto] o]g F7F AES 23, SAT vlnToll A A st 24 4%, 13%, 718 4%, 7%, H5H 152 ¥l
AOPARE 9% 71 WASFAL, TAA Fod2 B BEEA] FUTHp; = 0.16, p2=0.70, p3 = 0.00).
3]l xke] o2t b Aot wiste] A9ddls VI V1€ A S vlasto] FAolA]

R3S FASHE AL B WOt ol FANEY B ST oS0 34 UL §
s 2ol /st WABE QYA 8715 SolH, o9 AT NS L T PHES
Bl maEeh SAZA ROlsH vong Adje] #uA 2 vl 49l BAA 5 7149 g
Q4% 4 glrks ojzdol ik

us)
1o
M
ek
il
X
1o
)
ox
dS
o3
ra
-
)
FJ
m
el
-
&
=
ry
N
ol
i)
L

N
)
o
(L
olo
d
%
o,
o
oH
N
&sl‘

e
41 ol
1o

S~
K
N
o
k
w

Q

AewE = g , :

o). AFE A= 2, W% B ok 28 BE FAZNA L UEREA] 9eka W T Zl A 61 ~ 75%

Ve HlmzolHe] WAgo] $2lsiA E3ktHp, = 0.001, p2 = 0.002). BF WL 1He] BN

A QT LA 1B ST RZold BE 15%2 BaE9thp = 0.66). 37] ¥EL 13

94 SN AL 10%, HITF G0% HITLEY] M Ho] S5 BATHp = 0.04). °] 9 7 437
o) B0, FL 189 B0l W gleom B uEgch

L

ot Fho] ot Qb Alel Belstel A998 919 7+ o)) it 49N T 9L AuEd
of o] AN St FANSE QU8 72 obgo] HAISHA Uk, 715 714t ulaL A] 75 Pl o]
APt gl wow], A 9 4197140) 9IS LY o 4915 Aokl 5 7]4o] tie e 2




W7H ol gk Aer IaHER AAje] 27 $E0IM 5 7€ P2 R 8
o

o
o T
2 9 wig Jro] whe) QEAAo] AJol7t S 4= o H R B 740 obAA 1S Qe o]of gt A 9]

AE} A9Eolo} ehe 0)A0]gIT12)).

WA SAAET Aglo] obd thE HulE o] 83t M WA B SAA ANE HIT B F 1200
2 ZAQEAATT} 0, TR LANAIATI 3HO|T, BE ul LA SR TpATLE ol 8%t u)Y
&4 WS ST Edo|gln

>
r o

o
rlo
[o'e}
e,
1o
!

oA 2R 0 ~ 18%, BT 4 ~ G2%E H11E| 1, o] &g BASE Ao A= v
o ] A9 B0 $-95H BIYTHRR = 0.29, 95% CI1 0.19 ~ 0.44, 1 = 0%).

APYES 6HO] FR0NA FRAAW AR, HEW A 59 At B it SEAMAW A 3HO &
ANA FATE 3 ~ 5%, HlATE 3 ~ 10%, HUH A2 38 F3A A 10 ~ 27%, Blalt 10 ~ 49%
FE08 BUEQIeh EAA Budh FRAAW AP, T HUW AR AikE g 5Ho 73S B9
A3 Ao A= vl atE e Aol AFTEC] fooHA RA UERATHRR = 0.54, 95% CI 0.34 ~
0.86, I* = 0%).

AL QP77 61O BN FAE BH(EE SUFD 4 ~ 109, vl HHEE F9) 4.2 ~

Mgt Aol A= ST vl a7 S A
717kl frefgt Afol= glolovt BAI o]dAgo] wi- A YERFTHMD = -1.21, 95% CI -4.05 ~ 1.64, I?
= 94.98%). ol=gt o] A2 A F@ ol whet AAgE Sh9lTt BAE Bof Y siaEo], 45 RA
Aol Ah7|7to] FofoHA AL FEEY oA
HUg WAMD = -4.66, 95% CI -6.40 ~ -2.92, I* = 45.81%), COPD $A E4(2#H)oA+= v w79
AL71zo] FolstA o B F5E9) olddS BISHITHMD = 2.05, 95% CI 0.47 ~ 3.63, I* =
44.27%).

o
ne
10,
o
4o
u
b
i
30,
A
o,
ol
SN n
r |
1o
Ao
o
o
of
11'2_".
e

H
rir
i
ox,
fol
m‘flr
Iy
M
olN
S
:
ot
N
il
e
4%
~
e,
s,
>,
rr
ofy

Mo

A AE 7172 612 FR0NA S FH(Ee SYH) 4.5 ~ 89A1Z, HluT B (Ee TIE)
G2AIre 2 B HH. 59 24 AioAe SAZ vne] SA4 Al 717l Aol
oldgo] - A YERATHMD = 1.42, 95% CI1-9.99 ~ 12.84, I* = 99.88%). ©]#{ gt &2
< TSR Fg ol wht AAIRE Skt BA M e SiAE A okt

of
N
Mo &2

Helmet Noninvasive Ventilation (Heltme NIV,



»rtot

xte] FA = 11319 ER004 =75 o]8sto] SH3 SA EHt, E= A EW/d(intolerance)

g 5oR ﬂ Ach. EE olgste] e A EHd] et B E4 Ax5H)9] A ST

H| W 7F-FOfgh Aoli= UEhA] ghgton SA1A o] @ o] ul-$- %ﬂ] HE] QM(SMD = 1.04, 95% CI -

0.76 ~ 2.83, I* = 96.60%). HH'd 3HO] S AR F

TE S S EWAE EAEEC] FYoHA WeH SAA 01%‘% EEEM WJE}(RR =0.20, 95%

CI0.07 ~ 0.58, I* = 0%).

FAAET 15 v el E ol &St A8 WO R ZAYE Ed B3 TIPS AT 28

o2 ZRIF|QI}

AERE2 299 EoA BaE Q) o] F 11| EdolA= oA o A YeRg K FS AT 30%,

H| W 51%, p = 0.03), YHA] 1HoA = FARE 2208 YERKF AT 7%, Blalwt 11%, p = 0.32), &8
+ ZA3ko] ¥gFo] AA|okA|= ATt

APGES 219 ER0NA 28YU AIR9 APTEC] 3540 RE Rt AE A}, Ale F 28Y A9 A

TE2 FAE 10 ~ 25%, BlAT 15 ~ 25% HZ F H LFoA & 7F fARE Zfol= YehA] ekotth(p,

> 0.99, pz=0.260).

S A7 189 £3olA SAIE T4 9, Hliw SI% 10€= B ItHp = 0.22).

ol
Y
2
of
N
S
Mo
—
r

o] ZRNA AT 55 F 28U9] 7IXHst SEEF WS WA o8 717k g AAHA
on, FAT Y 202, vl FFE 18¢= HAEHAH(p = 0.20).

3R] A -3 & 3HO oA VAS (visual analogue scale)2 S35t 4] BT S4) BUA
(intolerance) 2.2 QIsH Axhg 2 HTE|Qt} o] & 29| E3lojA Hg VAS EHZ AL 1Ho AL
- 7F &l 7L QI T(p = 0.50), YH A 1Ho A= Bl E ot SA472] EH0] Fo5HA =A UETHp <
0.001). & HY| E&olA Bt 4 EW/GCR A 4TSS 11| A% SAT 20%, Bl 9%= SH
oA AYEO] T8l =8k A(p = 0.11), UHA] 1Hof|A = SAEA ik BaskR] ehgtout SAwo]
ARt 1%9] TYES H 15ttt

39l g9 olejet 454 Astel Belslo] 49U 712 71*% nhaz g7]se} sl ¥ 1§l o
Apdee] Aol AL S5 WA Uerd T 4 £-8%E YERE ‘intolerance’ WA oA %
o] ol 7] B ASIg0 02 oIS s 5 714 $EAS AT 4 Ak oolgIc

2) A0t 2tX}

-
)
',
Al
i

m

ok @AolH F 7149 RAL F CUTANRYUYAT 28, TR LA 2
7 280 Bl olel et ATE AR 2 SEH AV T A /1 A 922
A} &R B,

WA SAA&3 Blo] o THE IS ol83k MUSH WY SaH e BT B

= AR A g7 18, TR RARM A7) 28, IS E A7) 280l Bl Al TSt




g W] FAQY A FAet 230 T E AFollA] TGS ST, TR g ATol A kg
2%1114 17%, 17 23%C1943L i 3k o2 LPEMX] ibﬂ(p 0. 29) F uu SE A7) B2

AFTES 19| FAREIA A ATolA SA vl B AR ghee2 HUE T = 0.99).

o Ho] ARl Aot 2] FTE AolA A& AufleS HAsklt:. TR AdATet 11
9] FZE AFoA= SAT AR AufiEo] FosHA B WA W(p; = 0.009, p2 = 0.02), 4HA] 1H] #
ZE AoflNE N8 AuEo] ST 21%, HluT 5%E ST A= Aol tha =4 BEEIHp
nEy), sHA|TE & B9 F A7 AnE&l] HoE FAES ‘CPAP (continuous positive airway
pressure)°l|A] bilevel NIV REE H7' 082 v 7+ ‘A I Q'7 A olsto] 5U3E H o= ALsla] A&
AEE ST o E ST 74 FAO Zol7t AU

ot HO| FAREIA UG AT et 1HY] ZDE AFoA] S8R 7|7 W AHE skt FAR9]HE)
A FATFONA SEAE AL SIS SATE 3, HaT 5YE Bl
AUTHp = 0.58). UHA] 1HO] FZE AFoA = 54 £4 Zif= BshA] gigtod, A7 S8
QL7179 FSF7ko] Hl T EH T tha AA] BV EHAHSAT 6, Bla 49).

w
39
]
£l
)
Jo
1o
ox,
flo
v
o
T
>,

gt Ho] PRl A g Aot 28] ZTE ATl A AlE 717t B A Husklch FEeEE

WO TS E AT A9 A 2447 i SA AlF 717 SAE 11 ~ 22417 vl 6 ~ 16417

o2, F H WA AL AlE 713kl FI5HAl A (pr = 0.09, p2=0.001). YHA] 1HS] IS E A
A AT 717 S A 4841%Y, Wl 38,5417 e 2 HAEAKp ).

ox
5‘3‘
©

juan

gt WOl R IGATY} 23O AP AT, 18O ITE AFoN A EUA

(intolerace) = $A] WA E E3H(poor tolerance) TAES E3f A9 A ¢S 2= H 5T

AE 27 A EWE B A W 5 THES SAT 0 ~ 6%, Bl 6 ~ 70%E YE o™, 54

24 275 g 319 oA SAZOIA 9 HAEEC] FosH B W2 o= HIEItHp, = 0.01,
2 BRI ps=0.0005, ps=0.008).

FANET DG 01 AEeE ol8 ke %w, 27 Bt BRL RS YT 18
o8 B BRGIN A= W&t 34 AF 71 %
0%, Bl 5%= By Eon, Hat 4 Alg 7172 %XH—TLL 9.7A1ZF, Hl1T 72,5417t & HE|l ot}
T AR BE FA B4 2kt AN St

o} o] olejtt fa4 2ol Bste] 29148 Slezt oldo] Glgirh. 49148 T4 flRle okaA
ubg7 12 QelH o 5 714 otet 49l Bjol A I} BB Heleke A7 glar, 49 de] vy
2A49] ool ARl St 4l k] £ Aot FAA AHEAENA 71 71491 vkAz B4 o)

_,d
m%
&
mlo

H

=l

ot
8
R
oft *
Mo

ol
=
>,
R

il
il
H
o

flo

Helmet Noninvasive Ventilation (Heltme NIV,



»rtot

H] ZA79] A& ‘intolerance’ WAEC] R HuEQlong Aol ZALFNA 5 7]1&9 SaAE
AT 7= Arh= A1 ATH6RD.

tHZA 9] 4% B)
Aol

Alo|g 717 Usls Alo)RslaEte] ek 2 A3E1 180 oA AN o] 83k ¥ W& Ik 3]
¥l sl Rt o] Aolalrh2023.01.27.).

L
11101'
o
N
i
o
%
2
Ry
ol,
=
Jo

HIAE A G IS FBZRA Y % Lo} Bxpo
ArHEQ B A9 52 B, 2ol B3t A9 £ O),
Kol 91 981e] AoldTie 291918 AR 2ol 87 20234 29 102 BABAR o)A B
910, 20234 39 239 FHEHUHEARARIA] A2023-52%, 2023. 3. 23.).

¢

Acute Respiratory Failure, ARF, Helmet Noninvasive Ventilation, Helmet NIV, Safety,

Effectiveness







01 M2 /4

NI

1.1 TIHRA

Aul-S o835} v|AL5A Fet 317 (Helmet Noninvasive Ventilation, Helmet NIV)S 245854 3}
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4 7)1 Q¥ (Non-Invasive Ventilation delivered by O, Helmet) o|g= WA o2 A=} oLy
< WAk

FHAEZHH(acute respiratory failure, ARF2 HZHE SHEZO] A4 FFo| AEsHA| EslAL o]4ts)

2 AA7} HA5] o]Fo|A X S o WA Yo R SR Y2 FHE Abh HH(PaOy)
0 mmHg, °}4slera: £4(PaCO,) 50 mmHgS 7|5 02 sto] whdsi, o= g 913t A4 7]&A]
© oFEE S Aol SAF a9] A AdElol tieh ar2i7) Bt Summers et al., 2022; H-EE &
g}, 2022).

-
e

(o))

FHEEFEAL e YA g 710 Wt F 47H] {8 (type) 22 ERETh AlRFFA AL ES SFF
Z(hypoxemic respiratory failure}> A2+7|(hypoventilation), 7] At Zof(diffusion impairment), A
E(shunt, 717} o]F0|A[A] g1 HEE AR{SH= BHTE An)), &7]-8F EFF(ventilation perfusion
mismatch)o] 8 glo|H, H7F, HY, Ex= Hx SR g H2 B5H fY(alveolar flooding)7}
olo] w& Hu HEC] o5 &E5}A AR}, HEE AFA o8 Qg ¥ vAIETe] 4 F7 7714,
o, FASTEHSTH acute respiratory distress syndrome, ARDS) 5 tFFst 2lof oJaf wAyek 4~ 3l
o, o] F FATITLHNFTITE 559 A TFRAE 4o 5 = 58 Yl F = olof gt
A7) oheat ZAodishaers]d, 2017; Summers, et al., 2022; J8F & A8} 2022; 2HA8E,
2022; AA1¥, 2013).




Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Bilateral opacities - not fully explained by effusions, lobar/lung collapse, or

. . a
Chest imaging nodules

- Respiratory failure not fully explained by cardiac failure or fluid overload
Origin of edema - Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenationb
Mild 200 mmHg < Pa0,/FIO, < 300 mmHg with PEEP or CPAP = 5 cm H,O°
Moderate 100 mmHg < PaO,/FIO; < 200 mmHg with PEEP = 5 cm H,O
Severe Pa0,/FIO; < 100 mmHg with PEEP = 5 cm H,O

ZX: The ARDS Definition Task Force, 2012

a, Chest radiograph or computed tomography scan; b, blf altitude is higher than 1000 m, the correction factor should be
calculated as follows: [Pa02/FIO, x (barometric pressure / 760)]; ¢, This may be delivered noninvasively in the mild acute
respiratory distress syndrome group.

CPAP, continuous positive airway pressure; FIO,, fraction of inspired oxygen; PaO,, partial pressure of arterial oxygen; PEEP,
positive end—expiratory pressure

FAHTETRAY A2RES BHAES S5 A(hypercapnic respiratory failure)o|th. o] {32 H 3
9] Agt7| & Qlsl] FHY oJitsletar) GitA 0 & A A= ] glol WAsh 8 7|H 02 = F5AIFA o=
Al g o, S5A Fot 57 5ol Ak S5+ A5t
9] 8 YRlo 2= oFF FrpE-golu H7t &4, Sl 5F 5ol o, S8A Y Aot 2 TS5 2
S AFTS A oY B ST oIY 12 5o8 QIS 35S fIFoE QI I
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5 7% (functional residual
capacity)°] 743} = ?lﬂ;_‘jo] gt A48
AJe9] Aol A TFTE 02 AYE= o] haste] Aol SEHAE TRt FAY AeiolA 25

o] IFu= R AEETFe] 5% v|tto|u HlEEolut v, AAFEF(lactic acidosis) 522 Q5| S5
s Aohs el AdEel %Oﬂ ol RV Bash 5= 9l o2 QI8 3FHHo| opr|E
UKt 2ste]H, 2017; 28+ &
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R T_Z]'ﬂ A&7 74] 4 E_r_(mechamcal ventilation support)— EOH o]Fo] J‘:]'- AR 1=

ARERHH 7]74]9-]’7]1‘ 715 A 59 03:?:}' /\] 0“01'1_ ﬁ%x_q] HJ'QJ 59%;51 Q¥ (invasive
or conventional mechanical ventilation)¥} 7|& A3 glo] Iy 4= FQ& d&= vpA3 58 53 FEE
AlFsk= v]-454 Q¥ (noninvasive ventilation, NIV)S.2 LEE KOs aFsrs]H, 2017; ¥H8E, 2022).
FREFTHEH SR 7|AIE] Ao gt B2 A= J5A HAlolu) o] HHAI2 S5 o] AN Al
ol o ©ol Jlol LIIAEH HI-GZA B9 A AE= ARt Tt dF-=0] sy &
5] IEMIE S-S FHISE COPD (chronic obstructive pulmonary disease) 573 25} Ao A FA4ESEA
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Az A% olo] ofel QM ATES Bal WA WA B 71 28 ARRI} FE] ofei
BRSO NL H]HSA vHo] 7Ag] @o] 2a xaWoz 1dw T QthChaudhuri, et al., 2022;
Hong, et al, 2021; Ferreyro, et al., 2020). 5A|9F 9] -9 A1} v wslo] o} 74| v 252 7] A8k
7] 99 ARE W7} 32 Holil, 7|AZ]E AR sk 99l 5 7MY & HlE2 AAske AMeSE 5
W § 2SR SRl = AEA AT vl ste] BIYEA A9 Aga iyt ofdiths Hilso] 9

A A-8A] Al ] ekt aetald, 2017: ¥HdE, 2022).

F
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F

¢}

HIZE4 7141 S 92 o]&ohs WAl mRATE o]&ok= 7129 WA tiy] Bl Xtof 7t A
2o SAA WY AAE He FET US 29 ol 53l U= Aot HAolnh. d=of 2
2e = npAHE QIsf W FRQ| o] Hkg Ao 2l SRRto|A EHAE St 71E Ao Bls| AU o]&
o WA SAk] Aol A HSEch= Hol Aof npam HPA] v X & 840 ¥l 37] FETEE H A
U= 4ol Stk 53] 22 AAAARl Z21-19 HH9 o= Qls) 7|AlS | EE & BRE sh= TR0l
T oA o2t =& W A A& 7Hs S ERlsh] 't thdRt AleE3t o] gt wl A-=0]
=715kl 9= ZAo|tH(Chaudhuri, et al., 2022).
o2{3t Wt H}a—i 2 7oA SR S e R He AAE He US o A&291
7N=FHE S0k 710l Pt fadtA o tis] @&7 W, d9uiT, soPadd, SEAtefst £

71Rkelst AEtE FAE A dsiel 9 AAH oz Brrskoict.
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T 719 FAA Al o ZTHAIRA AlEAR).

@ 229 EE o @5=0] neck-sealZ &2} neck-ring®ll F2H3t

@ A9 Fof| neck-ring YHAAK F, FEC AFsto] 3Rk Bl G AT F7|E AZES

® 955879 H|H5A(hon-invasive positive ventilation, NIV)EEZ A&7 =% U(continuous
positive airway pressure, CPAP)Z ARESH] ZAtof|A| 283t S Aol 27T (positive
end-expiratory pressure, PEEP), 44t 5T (fraction of inspired oxygen, FiO)& A&

@ A A=, ARAESNPa0y) T 22 FME 7kA FA](arterial blood gas analysis, ABGA)St 354

-O_

(respiratory rate, RR)E R AF3587|9] 4%k

-

1.2.2 88
1.2.2.1 AQ%H|

& 71e0l AR EE 28809 S AFoREdA SRS B 1.33 A

B 1.3 29%H|9| I MFAZUHX 5{7IAr

T2 W&
549 = gAY
S7PHE(E71Y) 44l 21-217635(2021.11.30.)
EEgudy) $59784AHYHPN50259] 37)
ERHS(EdE)  A07050.01 (1)
ALEEH 3Ae] mEof] Ho] SF-8 AbAE Folohs 54] 7T
AAEA -8R H - 71H|E
7S (E71Y) 41 12-1515%(2012.7.20.)
FEEEEY) AT 8RHE FHHE(T380 17)
EFHS(EHE)  A57070.01 (1)
AEH AbaE |7 G5t Foisty] fisto] AREShe FE.-71E|E
HE1T5 g7
S7PHS(EI71Y) 48] 14-34683(2014.12.4.)
Eogmdy)  HE89E557](980A1ENNISBL] 27)
ESHS(EE)  A07010.01 (3)
AR E AlAgoto| A 49l EAtoA H54 T HIAGHOE AT
° Faot Y 58-S AV 2-ok= 7|+
IR R

S7PAS(5171Y)  4+5] 17-38635(2017.8.21.)
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gRMs  3c %
A2% Y9 o] BE-AIR A4 @ AHAA
A7 ol e =
A4 71ef o]sta M=
AF-36 MM360 ZFEAHSTAR(FLTE F= 2USY [1¥99] Intermittent (Positive or
Negative) Pressure Breathing Treatment
AF-40 MM400 LY FUYSEXE [1¥99] BIPAP Treatment
Ao AX 2 Em 5
[S5AA]
ZF-585 °lF ST 7] AR B Artificial Ventilation

M5850 7} 3AIZHA]
M5857 .
M5858 Tt} 872 235t} 124171714
M5860 2 12417k 23t 19T

EX: HZESMUANEII, AZEHQAF 0| 20221 22T

E 1.5 QUS0 ME7|ZE X Y0 2t MEALRE

3= A= AR AR
A136 2S5 Hos NCPAP (Nasal Continuous Positive Airway Pressure) 5 B 252
g ez R e A A5t CPAP HhH o g7 A A5t CPAP (Continuous Positive Airway Pressure) 89
AR(TIEE (Continuous 2 36 HEASETAE(YUTE B 2U5T) [199] o2 AFSH
¥ 2YSF)  Dositive Airway (2A] A2019-3153%., "20.1.1. A1)
[1Y44d] Pressure) 25 9]
7 AP
Z585 HyAdseEel 45 SedAt H534% koA HgESe] AT A RE Hote] A
AITSE Z7F APk Alle HYASEH(ntrapulmonary Percussive Ventilation,

IPV)E A36 HEHTTARCIUYEE L SUYBHE 2§ A5,
AFEFI Y aato] AT Aol HRNERHI} AF5 RS A
AR AIZHS THAISt] 41585 21 FEEY Y FHOE AV
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S ACY W&
Ventilator Management
= 94002: Ventilation assist and management, initiation of pressure or volume
preset ventilators for assisted or controlled breathing; hospital inpatient/
observation, initial day
= CPT Z& = 94003: hospital inpatient/ observation, each subsequent day
= 94004: nursing facility, per day
Pulmonary Diagnostic Testing, Rehabilitation, and Therapies
= 94660: Continuous positive airway pressure ventilation (CPAP), initiation and
management
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Official ERS/ATS clinical practice guidelines: noninvasive ventilation for acute respiratory failure
(Buropean Respiratory Society (ERS), 2017).

) RS koA +AY A= HAIALR)
Prevention of hypercapnia in COPD exacerbation @@(‘;’l% XA HushA] gk
Hypercapnia with COPD exacerbation @@@@( 35 A
Cardiogenic pulmonary oedema DPD(FS- ) ZoHA darg
Acute asthma exacerbation L o7 mEaA
Immunocompromised DDD(FEE) X8 vt
De novo respiratory failure Ha o7 mEay
Post-operative patients PEDES E) 2R Aust
Palliative care DPD(EFTE) Z27AF Hst
Trauma DPD(FS- E) 275 Hst
Pandemic viral illness dal ojF vEay
Post-extubation in high-risk patients (prophylaxis) OB X8 4vsgt
Post-extubation respiratory failure BB ) ZARE AVSHA] o5
Weaning in hypercapnic patients PEPEETE) 2R Aust
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1.2.2.5 Q| 2|5 7|= Gt o

o_lgy

=9 olm7e 7t S dotEr] Yol 20229 10¥ 19¥€ ‘acute respiratory failure’, ‘helmet’,

NIV 5= 7|9E AAoj2 stof 22} glo]EJ#|o]AQ] Cochrane Librarys AAst¥ o I £33 &9l

&2 ot o] HHAT AFZ et 1 AN £ AEOIA AA7|ex THste] ofg] HO| A3 A|A

A FAE A7 ERIE I o] F ol IR F8 APAL AA|SE A th2at Zo] FHsiit
1

(F 1.9).

H19 FQ M HAH 2 IH &7
T W&
AYATF 1

Chaudhuri D, Jinah R, Burns KEA, et al. Helmet noninvasive ventilation compared to
=% facemask noninvasive ventilation and high-flow nasal cannula in acute respiratory failure:
a systematic review and meta-analysis. European Respiratory Journal, 2022. 59(3): p. 03.

FATTHEA Xl A B)2S5A 3 H(noninvasive ventilation, NIV)Q] HPHE g3} 8w (@4, vpA
- 3, EOE]:H 7]—7H€ﬂ—)

- glo]gJHjo]A: MEDLINE, Embase, Web of Science, The Cochrane Library, International
HTA Database, EBSCO CINAHL Complete, LILACS, WHO COVID-19 Global literature

- AL ~ 2021. 3. 31.

- HMo]: “noninvasive ventilation” or “oxygen inhalation therapy” or “oxygen therapy” or
“respiratory insufficiency” or ‘respiratory insufficiency” or “adult respiratory distress
syndrome” or ‘respiratory failure” or “acute respiratory failure” or “adult respiratory

ap distress syndrome” or “continuous positive airway pressure” or “positive end-expiratory
°© pressure” and “head protective devices” or “helmet”
- B3] Ad] 7]&: RCT T+ H|wwo] Q= AL, S48 A (acute resplratory failure)o. &
H|IJE3 9}7]‘:”3_ R 312t 5 9 AR o B AR, B IR e AR S
H| W 28, o9 =4yt F sl ol =47t = EOJ(/\]'EQ'g, A e, 714 717,
ICU 4717, AL717E, A Hole, S 8%, A= gt o[/ dH-g)
- A7} Cochrane RoB 2 =7, Newcastle-Ottawa Scale =7 A&
1) A& & 248RCT 16%(n = 949), TEAT 8H(n = 396)
- RCT: @9 vs. okAF 139, P9l vs. {0470 Et 38
- A @l vs, vkAT 5H, 9l vs, IGFEAT T 3
2) B4 A3t
(&9l vs. vpAF)
- AFGE: RCT HlEHEY dullFo] f-olsH W3(RR 0.56, 95% CI 0.33 ~ 0.95, A &= ¥2). &
ZrAT wEHEA] %%]0} A YePd(ZA 2 22
e AFRE: RCT HlEREA] Folito] f-oatA] ¥-2(RR 0.35, 95% CI 0.22 ~ 0.56, &4 5 %2). &
;ﬂéjq_ ZrAE | EREA] %%1‘{} A3t ‘/}E}‘EL(T__LA TR

ICU A9717k: RCT WEREA #7F o] ¢-2(MD 0.29, 95% CI -2.31 ~ 1.74, 274 & ¢ &

2). TEATF veHEA B %“z} 734 UetHEA 5 3=

NIV AR 717k RCT WEREA 71 2ko] 912(MD -0.02, 95% CI -0.15 ~ 1.74, 24 & %),

AT veHE FUg A YEPHEA F5 S

u4 2 AL/ 4E 24 RCT #lEREA] 27F Zo] 9-2(RR 0.50, 95% CI10.19 ~ 1.37, 24 45 o|<$-
2+2)

- %Hﬂz 717 o] "AYSE S-S ol IAL/AE 2 9] W (gastric distension) . ©] 2] T

- ot FES 2oy




T H-&
(@A vs. A-FFH37EEh
- AFE: RCT HWEHEA 21 Ao] §1&(RR 0.72, 95% CI 0.40 ~ 1.28, A 4= "¢ ). T&A
T HeHEA 5% Ay U EA 5 S W=
- AHE: RCT HleREA] dulto] fosh %-2(RR 0.59, 95% CI 0.39 ~ 0.91, &4 55 v &
). WEAT veHEA 5T A Yehd(EA 45 W W
& o]-83t NIVA= utATE o]-85k= NIVE} H|wsto] AFTE A4eS 32 7Fs/d0] {(may
AE  reduce). SHAYF IR EERRRY] vl AToll= ESHAAY0] Eot 2. 71e9] AREEo] Eolvt
H & AAE d++E RCTE &9 o] M= 84E H|ushE 2871 Q=
AgAt2
Hong S, Wang H, Tian Y, Qiao L. The roles of noninvasive mechanical ventilation with
£33 helmet in patients with acute respiratory failure: A systematic review and meta-analysis.
PLoS ONE [Electronic Resource], 2021. 16(4): p. e0250063.
54 FASEEA oA AUl o835 HIASE 71 A |(NIMV)°E AT E o83 NIMVe| &3} vl
- glo|gHo]A: PubMed, EMBASE, Cochrane Central Register of Controlled Trials, Web of
Science ¥ #=o] DB(Wanfang Data, China Knowledge Resource Integrated Database,
Chinese Biological Medicine Database)
- ZAd: ~ 2020. 5. 30.
- Aoy ((("Respiratory Distress Syndrome, Adult’[Mesh]l) OR (“acute respiratory distress
syndrome”)) OR (“Pulmonary Disease, Chronic Obstructive’[Mesh])) OR (“chronic
AT obstructive pulmonary disease”)) OR (“Respiratory Insufficiency”’[Mesh])) OR (“respiratory
HH failure”)) AND (("Respiration, Artificial’[Mesh]) OR (“mechanical ventilation”)) OR
(“Continuous Positive Airway Pressure’[Meshl)) OR (“continuous positive airway
pressure”)) OR (“Noninvasive Ventilation”)) OR (“Noninvasive Ventilation’[Meshl))) AND
(((("facial mask”) OR (“face mask”)) OR (helmet)) OR (“Head Protective Devices” [Mesh]))
- 29 A 71E: RCT, 9425574 40 EAolA &9 NIMVe}F nkA= NIMVE] G35 H|udt &
3, AA3t Q847 sl oAy Hagt £
- A%7}: Cochrane RoB
1) A8E3: RCT & 128(n = 569), G0l & &8 7H, T=o] S 23 5%
2) wekEA At
A =4 | 3 =4 2y a7 547 I D
I % (intolerance) 6 256 | RR (M-H, Fixed, 95% CI) | 0.19 (0.09 ~0.39) | 0% | <0.001
Hypercapnic ARF 2 80 RR (M-H, Fixed, 95% CI) | 0.13(0.03~0.67) | 0% | 0.01
Hypoxemic ARF 4 176 | RR (M-H, Fixed, 95% CI) | 0.21 (0.10~0.47) | 0% | <0.001
ord o i AF 7 329 RR (M-H, Fixed, 95% CI) | 0.19 (0.08 ~0.43) | 0% | <0.001
Hypercapnic ARF 2 70 RR (M-H, Fixed, 95% CD) | 0.25(0.03 ~2.13) | 0% 0.21
Hypoxemic ARF 5 259 RR (M-H, Fixed, 95% CD) | 0.18 (0.07 ~ 0.44) | 25% | <0.001
37] Asks 6 296 | RR (M-H, Fixed, 95% CI) | 0.15(0.06 ~0.37) | 6% | <0.001
A Hypercapnic ARF | 2 120 | RR (M-H, Fixed, 95% CD | 0.74(0.15~3.59) | 0% | 0.71
Az} Hypoxemic ARF 4 176 | RR (M-H, Fixed, 95% CI) | 0.08 (0.02 ~0.29) | 0% | <0.001
SEE 9 465 MD (IV. Ré?)dom’ 95% - 4.8_53;191. 34) 89% | <0.001
Hypercapnic ARE | 5 | 252 | MP @V Ré?)dom’ 95% L 3'91;0%. cg | 0% | ool
Hypoxemic ARF | 4 | 213 | MP@ Rg%dom’ 95% ‘ 6.9‘25'31_3.29) 66% | <0.001
AE 9 451 | RR (M-H, Fixed, 95% CD | 0.39 (0.26 ~0.59) | 0% | <0.001
Hypercapnic ARF 5 238 RR (M-H, Fixed, 95% CD) | 0.51 (0.28 ~0.92) | 4% 0.03
Hypoxemic ARF 4 213 RR (M-H, Fixed, 95% CI) | 0.33(0.19 ~0.56) | 0% | <0.001
Oxygenation index | 8 348 MD (V. Ré?)dom’ 5% (9.392 2746613) 83% | 0.003
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= H-&
Aps £ | 3= e | a8 547 r p
) MD (IV, Random, 95% 7.20 )
Hypercapnic ARF 4 172 o (-3.10 ~ 17.50) 30% | 0.17
. MD (IV, Random, 95% 55.23 .
Hypoxemic ARF 4 176 D (31.37 ~ 79.09) 61% | <0.001
MD (IV, Random, 95% 1.57 "

PaCO; 8 | 318 s (145459 | 8% | 031
Hypercapnic ARF | 5 | 182 | PV Ré?)dom’ 5% | 5343.41~727) | 11% | <0001
) MD (IV, Random, 95% -2.32 )
Hypoxemic ARF 3 136 n (-3.43 ~ -1.21) 19% | <0.001

o MD (IV, Random, 95% -0.39 0
ICU A&7|3t 7 337 D (223~ 145 | 98% | 067
. MD (IV, Random, 95% 0.78 0
Hypercapnic ARF 3 118 D (-1.75 ~ 3.31) 97% | 0.54
. MD (IV, Random, 95% -1.28 )
Hypoxemic ARF 4 219 o) (-2.51 ~ ~0.05) 86% | 0.04
HA AT 8 403 | RR (M-H, Fixed, 95% CI) | 0.62(0.39~0.99) | 0% | 0.04
Hypercapnic ARF 4 190 | RR (M-H, Fixed, 95% CI) | 0.86 (0.36 ~2.06) | 0% | 0.74
Hypoxemic ARF 4 213 | RR (M-H, Fixed, 95% CI) | 0.54(0.31 ~0.93) | 0% 0.03
S o]-§7F NIMVi= PRATE o8k NIMVeF Hlwsto] 8219] A -85 &0lal, ol3hs:
mz  DAES W5T, 428 a3 oxygenation effec)E S7MA171AL AR AW AMGES WE &
=T 92 ST ZhE BRI g Ut AljbHo|n® A AR S YErle ofged, 23 difin
RCTE B A4S 2AE F7HHES 2871 %
AgA 3

Wang T, Yin H, Xu Q, Jiang X, Yu T. Use of a helmet for oxygen therapy in critically ill

£33 patients: a systematic review and meta-analysis. Journal of International Medical Research,

2020. 48(2):1-14.

g 2o EHRE S8 critically ill patients with respiratory failure)ollA] @S 0|83t 4k
77" F(helmet for oxygen therapy)2] 23 HE

- glo]gHo]A: PubMed, Elsevier and Cochrane (Central)

- FAMY: 1995.1.1. ~ 2018.12.31.

- AMo]: (“respiratory failure” or “hypoxemic respiratory failure” or “hypoxemic respiratory
distress” or “ARF” or “AHRF’) AND (“nippv” or “bipap” or “cpap” or “niv’ or “nipsv’ or
“noninvasive positive pressure ventilation” or “non invasive positive pressure ventilation”

ol or ‘noninvasive ventilation” or “non invasive ventilation” or “bilevel positive airway

aL}hﬂ pressure’ or ‘continuous positive airway pressure’ or ‘noninvasive pressure support

°= ventilation” or “non invasive pressure support ventilation” or “mask ventilation” or
“helmet ventilation” or “oxygen therapy”)

- =3 A" 7]& RCT A, ICU9NA A =520 S84 ti A+, A9lE o] 83t S|y} AT S
olget 2|H, 11 9 AEARI 4ka A= _HO] RIS B Wit A, thZe] AP F Sk ol
H 113}t A9 oxygenation index, partial pressure of CO, (PaCOy), &HZE, AFTE, 713H 438)

- A7} Cochrane RoB

1) A2 RCT & 10¥(n = 708), G0l &% &3 749, S50 &% v 5¢

2) 4 A%

(@Y 7|9 vs. vkAT 37TH)
7‘5374- - Oxygenation index: 2%, ¥k Z}o] §HMD 43.81, 95% CI -26.12 ~ 113.73)
= - PaCOy: 3, 27t 2ko] 91-3(MD -1.31, 95% CI -5.99 ~ 3.37)
- Afhe 61, o] FoJ5HA %=(RR 0.32, 95% CI0.20 ~ 0.50)
- 85 A 39, w3F Aol YIZHRR 0.78, 95% CI 0.46 ~ 1.34)
UNZ OIRE HITSH QL B



& W&

- AFE 4H, 27F 21o] Q12(RR 0.64, 95% CI 0.40 ~ 1.01)

(& 37 vs, 7] A W)

- Oxygenation index: 33 w7t x}o] §1=(MD 51.69, 95% CI -50.41 ~ 150.80)
- PaCO;,: 21, 27t &}o] 9-2(MD -2.23, 95% CI -5.13 ~ 0.66)

- AlRg: 41, Arlto] f-o8HA YRR 0.20, 95% CI 0.10 ~ 0.41)

- &S Ay 31, 71 &) §1(RR 2.19, 95% C10.90 ~ 5.34)

- AFE 4H, F7F 21o] @12(RR 0.37, 95% C10.12 ~ 1.12)

Y o] 83t Aba G TS SR SEAOIA e E013L AMES M=

AZ Aka
= E.0] ZA-o] 9L 4= gl
[¢) [e] = T =

Cl, confidence interval; ICU, intensive care unit; MD, mean difference; NIMV, noninvasive mechanical ventilation; NIV,
noninvasive ventilation; RCT. randomized controlled trial; RR, relative risk
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2.2.1 SHHEE

£ yrte) Syane FYEERA e

A A 5F HEE Fl9f 529584 ui(me] M4 @l
WA ol&sto] /1355719 HIYGA HER A&7 =gYs AlSthe 71eo] bkl fat7?oly,
AR T8 4E FES JASE IS AX7] sl v 22 W o E agsieith WA 20229
9¥ 8% Ovid-MEDLINE, Ovid-EMBASEC|A] ‘helmet’, ‘noninvasive ventilation’, ‘continuous
positive airway pressure’ 52 @olE F8 o2 Rgloto] 71 50471%*—‘12 AABFYIL o] E B F
561H(FEAA )9 £dS ZUsHH. o] & HAE 279 A5} 25, Y-S HESIA _—"VS@-% 4
A Z2QbS Agstal 49193 =98 AX ¥ YIS 5 Q@E}ME}. AR 8L T 8 =
A ThZa} At

= F7He] iRt :”‘ééﬁ A g Aol gRla}t AokE BT 2ISto] Frlskeith ERE 3 olA
FAZEFA T of Fof tigt EE AAISHA] gefte B354 @7 (noninvasive ventilation, NIV)
ojuf 17T HIAAERE o8 P—u‘i‘ﬂ% W2 3Al= AR FAASEEA ISR Q9 oid SAE
"R ZolHg 2 7] thSAtE 1HEstofof Stk A9 o) wet FATEFA LAYl thet
E AA] 7L} IARlo] SAAIE A-ERE 7R R £ HESHIH

ﬂllﬂl
i

H

A

rsLJ

)

FANES AL ol §3t vIALA Pt Bl FAAE A A 71719 £F, 48 mREZ o
st Alhe A ol
W] A A1471430) 912584 (comparability)@ Tejste] 7] AuIQl kAT Bl T AUE B8
S HHSE WIANIVT 295 v Aeels BeI Arawe xyeta, 344 Pao J1AwY

(invasive mechanical ventilation)< H] 3 A|&0]| 4] viA|5} T},

rh
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£
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o ol&2 AA7Iee] +E4 B7H] $3F A surrogate outcome)dll SiFSHE AEE DA R HA
%ﬂ] HldEn g 2 Wrlo A olof diet AEL Seelx

S AThEo] 0|59 A oI5 AR | ¥71& s}
Ark B3 FEAG AR F B FA 8w THOIA Hargk S EHH(discomfort) = o]of] thgt
A4, A ‘intolerance’ WA ¥ o]2 019_ A R o] B 58 TiekshA| ZE5IT) o] 5 ‘intolerance’
£ P 293 59 o2 AlSE SAME AR Eohe AE EShe 8ol & B7olA= olof digt

2 golZ By 2 AT F/12 Lo} B9 S BHAA ARl AYE thl AR A
2 %8 94 AN BUshe 397t 9lo] £ WIS dot gate] Bstel Az Anhe' 2 REH AE F

A7HRE 71 Aol ik vlag ﬁ

HlwA|l&

= o] opd ThE AR|(WFAA 5)= o8 HIHE A U &V
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ol 4ut
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- 234 QY77
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2.2.2 EAHMO|O[E{H[0]A

A4 7H8T 4= Qi Holeol 2o Ml ol et SHela Lhro] 4sli). A8 Ho]
chewt 2or 7t goleol2o] A4 Yol 22 3 EAGAAR] 443 Tttt

LU = |

SRR ofdfe] 7148 5742 4] Blo|efHlo] A olgstel AL 7| WAl HloleHlolx F et

= FEot= http://www.koreamed.org 1997 RE Iy
n S W-S5HE A HU(RISS) http://www.riss.kr

» Sh&o]E o] A(KISS) http://kiss.kstudy.com

m F2]oAto]dA(KoreaScience) http://koreascience.kr

m SOl k= o] o] E H o] A(KMBASE) http://kmbase.medric.or.kr

222239

=978 A2 Ovid-MEDLINE, Ovid-EMBASE ¥ Cochrane Library Hlo[E{H]|o]AE o] 8519t Ut
Z 0 & Scottish Intercollegiate Guidelines Network (SIGN)O|A AAA Ea112o] £l A2 Yo
ZQ9 7S MEDLINE, EMBASE, Cochrane Library Trial2 ®11 glo] Y*}& 07 o|S 3451ct. AN o]
A 9 BAFMN AR T3] Y3t LA AL 2022 10Y 20€0] o]FojFon, o5 A U5]o)A
Ao AMolE BT, 20224 10¥ 2729 F A4S 45t

Tl

® Ovid-MEDLINE http://ovidsp.ovid.com 1946A5H @A7HA]
® Ovid-EMBASE http://ovidsp.ovid.com 1980 - @A71A]
® Cochrane Library database http://www.cochranelibrary.com/
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£319] 2 F7= J=F SIGNQ] ‘Methodology Checklist 2014’ S ARE-SFATHSIGN E-#0]]). SIGN2] & ¥
F e7e At 5300 wet AAE T, HnQGAR, FSE A, SRR A, A B7ATE
P A JrF T B2 4of O W8-S A

-
o,
i
i)
o
)
re
4
o

F39] A Hrk= SIGNQ] A7t = 5 v ZYAATE A7t TS E AT =18 -8ato] S5t &
9] A 7= 299 B 244 S F 02 e85kl HIEAL 7F o] o] Q1S A= J)9E B 1A =
Aol o]F AU oA =25 Bl XF AHARS Hrgst Tt
SIGN9] & 7} ¥ 7|2 3 2,13 Z}
221 2HHA 7=
++ 79 BE EE RE V|Eo] 24, AFU AEQ v] F=H REOZ Q] d7Lo] AEo] v
RS Aoz FAE AL
+ 2 717 7120] $5E. RHEsAAY ] 359 FEoZ Qg AATe] AZo] uiHA] gk How
R E= 39
- 79 BE EE= BE 7|Fo0] FZ2ER] g2, o] d7o] AEo] vl Ao 7 JyZEE He-
2.3.2 & I Zat

299 2 W7} Ak SIGNOJAE 2A9] 42 0% Hols|x glouk, & Brlolt A 87l 23 & 8o

2 57gsto] ST A B7h B} R 3 220 e,

T ow R QAo R SaE S Ao vEEAT AL Brnd
= BIEY(bias)?] o] WS- e T JAY
I+ n SAS) QAAIY s WA QAAH O I oyl WA AAA B
x H1E(bias)o] 0] e FALS] AAAY Ei RS YA
1- « TS QA EE HIRAS) QAAFOE SBE dEEAT A EHE
n B[ (bias)o] $I30] S FAkg] AAAY Ei ] EAS] ARAIY
24w BAYET B ITEQT 9 At BT S8 B 4o A £u 1y
= E5(confounding)olth H1EY B $149] SIgo] |9 WAL v} WA et L
82 71 22 A9 PA-t) 22 B FHEAT Y ek BrlAT
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AEFEE Bl 2a% BE AeE #Eglo] FE5P7] fiste] thadt 22 Ao R Sysielr. WA
B32E9 93} 7| A AL ZHAsto] YE B3lof dig] Ao g (RS &3 T LA g5t =98
AA HE A4 sk, o] & HF A A4l2 ol&ste] HAl 230l tet &2 gESIlH. & &
3 Alolle A4 5%“3’% &9 Hloleo Aot FRE 93 + FY BT S & | BT A
SHHoR ARFES 7T F, UHA| & o] olF HEs £ Y82 elske WA oE Ayt
= W&ol st B71A 2t 0124_01 A= Aol F7HE =98 AA FF W82 eskalth
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AZEHE 49l BRjor Ao} RIS SAH o R PR, ALY SR etAE Adlo] opd T
HNIV)Z 10273 S ol 8at A4 ade Thale] Sasia. 7

A 7] A HE
E 240 2 £9 = 38 A (tria)S v o= 3 9 o] E/lo] &3 A7t e A
AN

HERRA 2 £ tAdeR 4 SAAE TREESO| v 5= 1LEcte] Bz B4 Bl ARE =
(restricted maximum likelihood, REML)Z 743t HZFa 32 ¥(random effect model)S 7|2 ZFO
2 851} o]Eg W= B9 A@ Y| (risk ratio, RR), = &% 22H|(odds ratio, OR)E, 943 ¥
T Y SAHE 5YT A9 VA E £ P+ Hweighted mean difference, MD)E, T2 78‘—?—
o= Hedges's g5 0183 E535Hd Wt XKstandardized mean difference, SMD)E AlAFsto] 95%
T2} A AASEA ol @ Mg A Al 7 5 3 9] o[HIE IAgko] 091 32 o[HIE A

Z 0.55 9 Hojslo] BAof Z3slAtiStataCorp., 2019). 48 W B4 A 23 SHYXE P47
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Helmet Noninvasive Ventilation (Helmet NIV,



2 Wby

of uhe} Wit W HEBAL] FHAE Tte] B4 A o] Zh AHBATH Wan et al, 2014). IHATo B
Joi7E A7 S| tEne BYekA oka FEste] At shela BAORE: e B4 o
o ZAe) w3} e 2 9Le-S 7hgstel tharet Uelo] ofe) FHTERA Bl FHTFRASFLO
2 25 BA12T} COPD7} ofstelo] QT B, 54 Bk o) B2 02 hiTo] 7S e
A3t B £9E AT F BT o] §3le] ST A BEZ B4 4] 3% B8 FESH P49 F A
A9 BAS LUttt HEEAS 9% B4 LIRS STATA 17.0 versiond A3

(StataCorp, 2021).
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«3to] 9l ooj7 ZuhE|R] 94O AL (n = 65)
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.gxﬁg 0|83l HjALSA AAQHE ZAAEE

.x—lxa-lgl- HlFo] = &4 (n = 154)
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3.1.2 oo MEHE At

o,

7holl e -2 F 23H o2 ARl thi 7ol 17%(73.9%), 4oF thAt £3°] 6H(26.1%) 22 SRlE]
. 9] & Gerico 5 (2021) 83} Gerico 5 (2022) &3, Patel 5 (2016) 317} Patel 5 (2018) &
ARt TR DAY ATE FATE 71X @ 7 24 $30f wEt Uiro] SWRt £3ol3le
o wat & Hrl| xFE A9 = F 2UUIE JEiHTh A7 582 TR STt
(randomized controlled trial, RCT)7} 15®|(A+ < 137, 65.2%), FAHIARAIAIAT
(crossover-randomized controlled trial, crossover-RCT)7} 6H(26.1%), ZSE A7} 2H(8.7%)°] it

39,
flo &L

(ol
OPﬂ

o

A

Ak FALMARATE B 1+, SAPERAQIATE -, FIE ATE 242 B8
o} Ag7} vt} weistel, Brlo] mtE FANNATAYIATES BE BUT A7HIE o
AL} HITA S0 AT £AE FAIIR S ) 2] WHE SAAL0] SREW Flojo] HlLALE
AZshe Aol A7 Ak MgE Aol Auold 27] A ANE WA ofHie Aol 98-S
Tejstel ‘-2 BAST. A9AE A A5 oleie AWAL Lfsle] o5 HEEHE
3] R4 AR 5 B £S5 Y AEDS GEHEES AsIgo, oo u Hg £UES Awst
42 sk W7ol A ke

F7oll Aee Aol B 282 F 17H(AT ¢ 157D 2 Rl A7 13H(AF & 114
4(23.5%)°1 Ut} AEZE 9] A thifAb= thefet YRl o= WAget
"éfi%l‘i—iﬂ, e ST ESETE Bt SRS Yo R oF A7} 8H(AF 5= 671, 47.1%), COPD
SRS o= §F AGE7F 5H(29.4%), Eelu o TARE teE 7 ATt 3H(17.6%), 71EHEE-E
& 1919 HRTE 1H(G.9%)°1 . A+ =72 olg ot 6H(AT 5= 570, 35.3%) 2% 71 Wk
™, S=0] 3H(17.6%), FalolAlote} nl=o] 7zt 2| (W52 &Y A 19 23, 11.8%), 7L & dint=,
T, §7|, Ao =343t A7t 242 1H(5.9%) 8 0= SRIE| ]It} SAiollA AREe Al ohefet 3
AR AEE ARESEeH, A& AR BAREE Aolsiyith HRSARE 178 T 13H(AF 5 127,
76.5%)°14 QFH BiATE o] 81t BRG] 7HS AAsIeH, 4H(ATE 5= 371, 23.5%)°14 AL7-FH]
ZA7EEE o83t Al @ jIto) A TS AASHTE AT AlE2 SaA o8 Hargh 2H(11.8%)9] &
- ALsHH YR 15H(88.2%) 2] E3lo|A 5 £3kR(intensive care unit, I[CU)OIA9] 3 H11
Skoich




@l ' W WAE A3 B0 A% dIEe .
AT
@lo] obd ThE 4|5 o] 8% NIVE}e] HlLAT
EX T e 78
1 O e ae@d U d S g sea RS
(137) CPAP (48) =
Saxena F21}H9 . obH upAZ
2 (2022) A= ARDS (60) ICU  =BUNIV (30) NR NIV (30) NR
o} o1 i)l
3 Adi2021) iﬂ? ARF (249)  ©F E% A Rk o Effl) 1412
. - B3 ol . ohel thAz
4 LiuQ020) = 59) [CU &WINIV(29  NR NIV (30) NR
Patel (2016, S ol upAg
5 2018) olZ  ARDS(83) ICU EHINIV(44)  NR NIV (39) NR
ZA) A
6 %T; B7] COPD(50) ICU &HINIV(25) 2A7F  TRAZINIV - 247F
(25)
AEITT A a )
S5 CPAP 24 ] 24
= =y b
7 Yang QOIS SH mgg(zﬁo)ﬂ v 20) 6AZt  BiPAP(20)  GAIRH
Pisani olgy] Sl ol upAg
8 2019) o COPD@BO) ICU WANVGY  NR NIV (4) NR
Antonaglia  o|&g] 4 NPPV Ha QrH upAZ A
9 o1y o COPDUED ICU - T L ONPPV(Q0)  4AI7
IGEAANEYE o83t Ak 9 ¥Te] vl W HF
Grieco
10 (o2l °Ea :ﬁg}g) ICU |WNIV(55 48417t HENC (55) 48417
2022)
. S8 H o 4 . N
. Osman  @do] T, "ot 87 WS CPAP EAEN HFNC PN
(2021) Ao} (‘506) A (101) 1417t (105) 1A17E
S LA
@lo] ofd ThE A1 o83t NIVS}e] Bl AT
. Adl-S o83t
~ b T} A
12 L?;gg;“ %3 COPD(10) ICU AlAzdEe| 305 OLNTVUII—O.)H 308
B2 (10)
Vargas . eRcrL ] 9l NPSV . Qrd mpA= .
13 (2009) EEE 999 (11) ICU (11) 20= NPSV (11) 20=
; = ol mpA
14 1\2%%1;;1 °l ;ﬂ COPD(10) ICU S NIV(0) 308 LNYVH(}ﬁ 308
A= ANEYE o83t A2 Q¥HTe] vl W HTE
Grieco olgy] Sl
15 (2020) o ARF(15) ICU @WINIV(15)  1AzF  HENC(15) 1Azt

ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; BiPAP, bilevel positive airway pressure; COPD,
chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; ICU,
intensive care unit; NIV, noninvasive ventilation; NPPV, Noninvasive positive pressure ventilation; NPSV, noninvasive pressure

support ventilation; NR, not reported

Helmet Noninvasive Ventilation (Helmet NIV,
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54 7S 3T 2ol 431(66.7%), ¥17d 7HEs(nasal prong)E °183 A&4] FUAL7|E A&t
j=)

=20l 19(16.7%), IL-7FHI37 =215 o83t At S A5t w30l 1H(16.7%) 25 LEFLT.

XA

o} v 27l0] 2

(2l

E AR 7IH S B 3.29 At

H 3.2 G710 MERE 25H(A01)
o FHEIH o R A
ﬁ]ﬂ Ly ;{_7 ]' qi}g- X]- (n) ({i Eg }\ﬂ% (H) /\]Z_]_— H]ﬂ—il (n) /\] Z_].-
AR
W] o ThE AU o8 NIV M ZGT
- EAE :
s RSV B q ot
1 (g%clh;l ojgelol EZRA 9;2% PICU  CPAP jf} R jf}
(30) 8.27H';é— (17) “ CPAP(13) =

AN ERE ol 83 A4 eI BlE AT

o1
- %XH'E.L <] Hg,

, Vim0 EERA O 524 PICU f?lilp :—gg HFNC ;ﬁoz‘_s
(2017) - (60) -HlaE Aofa a0 Qo
ARL I 1 e
S LA
@lo] ofd ThE IS o83t NIVS}e] Bl a7
Mayordo . 1 2718 b L1y
3 mo-Colun AH<I 4 g;; i 0% —;]?;H = NR CPAP 1At 7AEd 1A)17t
ga (2018) - (17) CPAP (17)
= asl Sl
o Qoo ‘H S ~
4 %5‘}151 olgelot ARy LT Pcu ceap 2w ]
(23) T CPAP(23)
ITE 47
@lo] ofd ThE I o83 NIV}e] BT
Rodriguez PICU _177;?; j}l 15 NIV ZAA| <t
5 Gacia  Ad QdER o5 PICU To0f NR vRAE AR
(2019) (152) 15.6749 NIV (82)
N . :
I o =B A b
6 (g%cllgl ool ARF (40) 7]:]7]]5—4 PICU  CPAP Az]f} L] jf}
o (20) T CPAP(200 T

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—-flow nasal cannula; ICU, intensive
care unit; NIV, noninvasive ventilation; NR, not reported; PICU, pediatric intensive care unit; RSV, respiratory syncytial virus
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99 FAtol A WAL ol 84 ML Y S Y F 12M(AT 5 1) TR AYAT
TR AT ol g Ei PHFOR Wrislolct,

A oS B §HS TAES T 3] 2NN FATE 10 ~ 36%, Hlat 43 ~ 61%2] Mol
™, o] F 239 FRIo|A vl tiH] SAIEY o ik BAYEC] FoI5HA Wil EAlste(p, = 0.004,

S B BRSO TEH0R HuE Fa A HATES AT U, R o4k

A S 1HoME vl fe] SATe] TAAEC] FoSH Bk YA 18N 2 3

OfRt Aol 7} ittal B H UK p; = 0.03, p2 = 0.237). Az HARHAT o2 55 18, A=Fo] 24

of o3t Futzt 19 29h)-2 4] FANA SATE 0 ~ 17%, HIIT 0 ~ 27% 2% SRI= . o] T 54

< 199 FdAM = vl tiv] SAEY R 2 55 WAYo] KA e Hp

= 0.047), WA 1Ho A= e Aol Qlof & 7+ Atol= WA UtH(p = 0.014). 35 B o)1t

S T 499 AN ST 0 ~ 7%, BlaT 7.6 ~ 43% 28 B EQIth o] F BAA A HAIRH
h=:)

<= 1HEC = g F3olAs SATT vlawt 21 v B HAPELS FARE 20l Ath(p = 0.353).
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H 3.3 MOl [HAN 2304 Q] AISTH2 OAILS = SHEE(1)
A . R B Hae e 22 H| W
o =T (n) (n) (n) mre n/N@%  o/N@w 7
A QAT
=g A& 3 2A7F AA
Osterka Ti_ar A&d 718 [P s 5/48 (10) 0/48 0.03
1 o S kO Eat A £ 8/48 (17) 13/48(27) 0.14
(2052) ;X} CPAP  CPAP Azt 10/48 (21) 13/48 (27) 0.34
137 (69) (48) WAy 6/48 (12.5)  4/48(8)  0.60
A& ZSud 26/48 (54)  0/48 NR

Helmet Noninvasive Ventilation (Helmet NIV,
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A o= gz SR BlEE e FAT H] ot
mo=T (n) (n) (n) e /N  o/N@w P
A& T AR
b B s 0/48 (0) 0/48 NR
24 6/48 (19) 0/48 NR
Az7r 4/48 (13) 0/48 NR
Sy 0/48 (0) 0/48 NR
7|} 22/48 (69) 0/48 NR
saxena =9 gmNy wpam Xdij] o]%tlokk% 3/30(10)  13/30(43) 0.004
2 (2022) ARDS 30) NIV (30) tH Y 0/30 13/30 (43) NR
(60) Bt 3/30 (10) 0/30 NR
. i kAT
Adi ARF 55/113 76/111
3 CPAP CPAP  Huhnl= 0.003
(2021) (249) (118) (131) (48.7) (68.5)
;i;jj% AEER 500000 13/3043) 0.004
HH T xS 2/29 (7) 0/30 0.237
4 Liu FE FUINIV  mAE Ty 1/29(3)  4/30(13) 0.353
(20200 9 (9 (299 NIV(BO)  4RtEIRE 0/29 4/30 (13) 0.112
Qb A= 0/29 3/30 (10) 0.237
SRk 0/29 1/30(3)  1.00
Bad tolerance 0/29 1/30 (3) 1.00
Patel ARDS —E.‘é]a] NIV U]'i‘ﬂ U]‘./lﬂ —}F—:;?i‘ 2/44 (4 5) 0/59 NR
5 (2016,
01g 8 @49 NIVG9) mm o 3/44(6.8) 3/39(7.6) NR
Ozlem COPD d®HWINIV uA3  HA Aledd
6 (2015) 50) (25) NIV (25) ars= 9/25(36) 14/23 (61) 0.15
A S 2/20(10)  9/20 (45) 0.031
by 0/20 7/20 (35)  0.008
o A TS 0/20 5/20 (25) 0.047
2EHTE HEgARA 2/20(10)  5/20(25) 0.407
Yang A% L RES= T < a= 1/20(5)  5/20(25) 0.182
7 (2015) qlilﬁ C(PA)P B(iPA)P Eﬁiﬁ}i - 1/20 (5) 1/20(5)  1.00
3} 20 20 Agdoly A
22 (40) e 0/20 3/20(15) 0.231
=4 H 0/20 3/20 (15) 0.231
SISO} 2/20 (10) 0/20 0.487
E?l(aspiration) 0/20 2/20 (10) 0.487
A28 4/39 (10) 0/41 NR
HA TS 2/39 (5) 1/41 (2) NR
3 Pisani COPD 3HWINIV ©AZ EROx 2/39 (5) 2/41 (5) NR
(2015) (80) (39 NIV (41) F9/7E 0/39 1/41 (2) NR
ey 0/39 0/41 NR
Sy 3/39(8)  5/41(12  NR
A EWgez
olat Apt 1/20(5)  8/20(40) NR
FA B AR
L oA A g Euks 0/20 4/20 (200 NR
o Amonagl COPD \ppy  \ppy  AaE Ba 0/20  3/20(15 NR
ia 2011 (40) (20) (20) IR AL/EE 0/20 3/20(15  NR
Hasxzs 0/20 2/20(10) NR
A=Bel B8 060 0/20 NR

SR FER




NEC/\ /" ans oigst uizia 2ot )

o TR FAE wmz oy A vwz
() (n) (n) e n/N (%) n/N (%)
ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; BiPAP, bi-level positive air-way pressure;

COPD, chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure; NIV, noninvasive ventilation; NR,
not reported; NPPV, Noninvasive positive pressure ventilation

rE R
M
¢

A o|AES B S HE 55 B4 o 23t £ = & 3wo|qint B4 Ay} H|n diE] FA)
9] AA| o[RS B TS A FFH7F fol5HA B A YERG L B3 BAE oA S e &
Zo7 HIEQTHRR = 0.37, 95% CI 0.18 ~ 0.75, I* = 40.3%). AA| oS F= = 85 S5

A0 gk ApAIR Aike 119 3,29 Z.

Helmet Mask RR Weight
Study Event Noevent Event Noevent with 95% CI (%)
Saxena (2022) 3 27 13 17 ] 023[0.07, 0.73] 2533
Liu (2020) 3 26 13 17 L 024[0.08 0.75] 2539
Ozlem (2015) 9 16 14 9 ——059[032, 110] 4929
Overall == 0.37[0.18, 0.75]

Heterogeneity: T = 0.16, I’ = 40.27%, H' = 1.67
Testof8=0:z=-278, p=0.01

T T T
1/8 1/4 1/2 1
Random-effects REML model

7 3.2 HQI Uiet E2I0M 5| Olaftts = fHE U 21 HERE A Zit

2t

Helmet Mask RR Weight
Study Event Noevent Event MNoevent with 95% ClI (%)
Osterkamp (2022) 5 43 0 48 ——— 11.00[063, 193.59] 2366
Liu (2020) 2 27 0 30 —@l— 517[0.26, 103.21] 22.05
Pisani (2015) 2 a7 1 a0 —— 210[0.20, 2227] 32.01
Antonagiia (2011) 0 20 2 68 —l— 020[001. 392] 2228
Overall i 224048, 1060]

Heterogeneity- T = 0.51, 1" = 20.17%, H = 1.25
Testof8=0-z=1.02, p=0.31

1/64 1/4 4 54
Random-effects REML model

3 3.3 g2 Uiy 2R0IM HMSES Ll 21 HEREAM 24t

% 4H0) TR O kgt W] TR B LS

A
e
W fH] FSALOIA BYEC] A2 FIF2 HAou & T Fefet Aol obd Aez FIEHATRR =

Helmet Noninvasive Ventilation (Helmet NIV,
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0.60, 95% CI 0.31 ~ 1.14, I* = 0%). Y S S BAof| digt AAgH Axt= 1% 3.49F )

Helmet Mask RR Weight
Study Event Noevent Ewent Noevent with 95% ClI (%)
Osterkamp (2022) 8 40 13 35 - 0.62[0.28, 1.35] 67.99
Yang (2015) 0 20 5 15 0.09[ 0.01, 1.54] 522
Pisani (2015) 3 36 5 36 —— 0.63[0.16, 2.46] 2255
Antonaglia (2011) 1 19 0 20 3.00[ 0.13, 69.52] 424

Overall = 0.60[0.31, 1.14]
Heterogeneity: T° = 0.00, I = 0.00%, H* = 1.00
Testofo=0:z=-1.55 p=0.12
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(S

1/128 1/8
Random-effects REML model

17 3.4 40l Uit FI0M e 2 2 HIERE A 2ok

Helmet Mask RR VWeight
Study Event Noevent Event No event with 95% CI (%)
Saxena (2022) o 30 13 17 =] 0.04[0.00, 0.60] 1831
Liu (2020) 1 28 4 26 — B 026[003 218] 2648
Patel (2016, 2018) 3 41 3 36 ———0389[ 019, 414] 3805
Antonaglia (2011) o 20 3 17 ] 014[ 001, 260] 1715
Overall i 0.26 [ 0.07, 1.03]

Heterogeneity: 7° = 0.67, I° = 34 10%, H = 152
Testof6=0:z=-1.91, p=006

T T T
1/256 1/32 114 2
Random-effects REML model

717 3.5 40l Uit Fol0M IR 23 Oldtrs & 2le! HERZA Zut.

3.2.1.2 IR H|IY =S OIZet LA QHato| Hlw Z}

SAAET 1R B e o838 AR TR AleE o]k e S WAl gigh vl

g Bagh £ F 2Ho|qirh F HY| 04 ZBHRE Bt AH= FA %Hi*é(intolerance)i
Ast Aoz FALY] A 1 ~ 20%, HlAT9] FL- 0 ~ 9%9] Mo, o] F BAF BAS A1
H ERoA s 23] 9lo] o 7 F2st Aol gl Ao HIEQtHp = 0.11). 0] 9] 1HS] o)A
£ 34 BW/ECE QI3 Al Qlof] A& o NES o R A, 7%, Fol|ES 7t Hastgltt A
E 2y, SAET vladolA dEAEIE 42 4%, 13%(p = 0.16), 7182 4%, 7%(p = 0.70), T5}715
B WO AT 9%(p = 0.06) 7HgE AT A 02 Uepiton o]F BF + 7323t &fol= opd A o= &l
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49 TN FHAET TRF 0 AEeIS o183 AhRMS] ASTA oPPS EE TIF Al
oe B EE AAE AR B 3,49} 2

H 3.4 A0! THA SH0)AO| ALSTIR O[ARIS = 3h8x(2)
L oA 24 bz 247 e
Ad 59 w2
T (n) (n) (n) T n/N (%) n/N (%) p
BRI AT AT
. e ZBpdoR bR 11/54 (200 5/55(9)  0.11
Grieco  I=H19 A peve o) 2544  7/55(13)  0.16
1 (2021, ARF NIV =
2022) (110) (35) CHE> 2/54 (4) 4/55(7)  0.70
e 0/54 5/55(9)  0.06

RIC S
Osman A4 C—;;P HENC A EWAdo=z Qlst
(2021) HFEF (101) (105 AR

(206)
ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; NIV, noninvasive
ventilation; NR, not reported

2 1/101 (1) 0/105 NR

3.2.2. g &4

9 Bl WL ol 8T MG It WS GEALS F ITRET S 157, TANIR AT
13T 5 1170), FESIRAQIAT 48)9] BRI AT, AUE, FBAL QW17 FA) A3
7128, FAel Bt 84 3= 2 BoHsHgiet:

3.2.2.1 A%U0| OH CHE “BHIS 018t HIZSA 27| -ate] Hlw Zut
SAAET dHlo] ofd e FHIE ol et BIAEA SVl ad 2E Hadt £32 F 38T+

127002 FRANYPIAT 00T 5 97, FAANITALIATIF 38O Fel=|och. o
RS BT IASE thAIS ol§0 MASH WWS S BRI F RASAHNE £ 7
o REH AL AT, AFE, FTAL AAAE, FA A 71 FA] e B4 £ 23S thef

SHA| HALStAT:. & wdSolM Bagtk 2F A2 AARE 24 ke vt o

1) HEE

% guo] SAPIHIAATAN SHET vTTol VG 3T BTt & Aol Orlem §

(2015) BH 5% 53 74D BEE Yans 5 (015) B 7 AYREE 25 FA

Ak 7slel B AR Wl ST AE A3 A F EAwe] V1% AL 0 ~ 18%, HEE

o] 715 AL 4 ~ 2%z BILERT FATe] /| 4TEol & o W AP BUoH, B4 24
£ %5

232 B3 SURAT 5 7)) B B ST & 4NN ol=id o]t BAH 0 I3 Holekn

Helmet Noninvasive Ventilation (Helmet NIV,



3 Yoraq

HI5HHHp; = 0.004, p2=0.003, p5 0.001, ps<0.01). o] ] YHA] 3H| F3of|H= SALH vl

2 7k 71 kel folat o)} gtk BIBHATk(p, = 0.612, 2= 1.00, ps = 0.235).
Q) SIS FATE ol 83 HIUSH B VI Alvhgol that B AR Avks X
3.59 2

H 3.5 401 Ty 230142 HRE(1)
- AR} SAT H] ot N AT H] ot
9 =d (n) (n) (n) 53 n/N (%) n/N (%) p
T2l AT
FZ2U19
Saxena ANV wAT
. A AT
2 (2%%11) éﬁ; CPAP CPAP  AHk8 5/113 (4.4) 2%33)“ 0.003
(118) (131)
Liu FF "UNV  uA3 o
A 8/44 (18)  24/39(62) < 0.001
A AR
Patel N upAS 55 74 3/44 (38) 20/39(83)  0.01
e %”éi? TNV WIS 3003 0ss
2018) G9)  =d |
WIS i @ oo
T
Ozlem COPD EHINIV wma=  ZHLHFH 714
> Q015 (0 (25 NIV@S) w7HEa 2/5® 1254 100
AERE
A Ay opam
6 (\2(8111; Yl=®  CPAP  BiPAP  AATRE 2/20100  6/20(30)  0.235
ElEaRac (20) (20)
(40)
Pisani COPD AW NIV  ©pAZ e
Antona _ o AEE 2/20(10)  9/20 (45) < 0.01
8 ia  COPD  yppy  TREE AREANR
cory 4O oo NPV RSBIER 1/20()  1/206) MR
(20) FAEWAE 1/20(5) 8/20 (40) NR

ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; BiPAP, bi—level positive air-way pressure; COPD,
chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure; NIV, noninvasive ventilation; NR, not
reported; NPPV, Noninvasive positive pressure ventilation; NR, not reported

7|5 AREo] diet T #4412 F 8HY 2 WoE +3HUT 24 2 Ale F AT vad
the] SA A folsHAl RA UERE 2™ (RR = 0.29, 95% CI0.19 ~ 0.44), & 7+ SAA o244 #&
=2 QFRTHI® = 0%). HITAS R3] wet AAR opl BAollAE SR B S4581d5
o S G )9 B9 vl tiE] SAES] e TAEC] FofsHAl B2 UHRR = 0.27, 95% CI
0.16 ~ 0.44, I = 0%), COPD WAZGRH)T & Et= A tdQuE)IAE vl o] S

AHgo] o W2 FFEL YERGOL 7 o042 TR ] AQTHCOPD RR = 0.39, 95% CI 0.10 ~
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17|

NEC/\ /" ans oigst uiziss e

1.52, 1> = 22.83%; $=%/914 RR = 0.34, 95% C1 0.10 ~ 1.15, I* =
digt AR 23= 19 3,63 2t

0%). Al & 7%= Ahe 53 E4

Helmet Mask RR Weight
Study Event Mo event Event Mo event with 5% CI (%)
ARF/ARDS
Saxena (2022) 3 27 13 T —— 023[007, 0.73] 1366
Adi (2021) 5 108 20 21 —— 0250010, 0.63] 2021
Patel (2015, 2018) 8 38 24 15 - 0.30[0.15, ©0.58] 3966
Heterogeneity: 7 = 0.00, 1" = 0.00%, H = 1.00 - 027[0.16, 0.44]
COPD
Ozlem {2015) 2 23 1 22 —s——1.84 [ 0.18, 18.96] 3.31
Pizani (2015) (1] 38 2 39 021[001, 4247 200
Antonaglia (2011} 3 18 g 1 N — 0.22[0.05 0.90] 9.18
Heterogeneity: 7 = 0.3, |" = 22.83%, H = 1.30 B 0.29[0.10, 1.52]
==
Liu (20207 1 28 3 27 —_— 034[004, 3131 371
Yang (2015) 2 18 ] 14 — - 0.33[0.08, 1.46] 828
Heterogeneity: 7° = 0.00, 1" = 0.00%, H" = 1.00 B 0.34[0.10, 1.15]
Cwerall - 0291019, 0.44]
Heterogeneity: 7° = 0.00, | = 0.00%, H" = 1.00
Testof8 =0 z=-5.76, p=0.00

1;&34 118 1 H

Random-effects REML model

I3 3.6 g2 iy 220 4t 2 HIEREA Zut

A A, ST el Al A 1
0% A%, 0% A%, 19 ARFS Bt o] LBHeISic, A A5), AN AL

B3 Belo] 247} 39,

389] A

FARE 3 ~ 5%, Wl 3 ~ 10%°130 21, & £dS EFolA 221 Aol Qe Al® YEHT(GH 27 p=

100) A AP 3] £30lA SAIE 10 ~

(p1 =0.002, p2=0.04). o] & A7 412
0.02)7 19 AF3H43% vs. 69%, p = 0.007) B5F H| 2

27.3%, Hlat 10 ~ 49% H90IUL, o] F 132 F3of|A
2 7H Aol7} QIO Hp = 1.00), Yoix] 28olAE vl o] FRZA A GelsiA o =
AS B3 18] BaAE 902 AFF(34% vs. 56%, p =

oH] SAI0) At 57t S2l5H B Aol

49ict

A9l o] FANIET HIATS o] 85t w2 Tl AEo] thet Be AHe AT X 3,69
ek
B 3.6 49! U 2HOMIO AZE()
ﬂ =] = Y Z T’:l H —’T':l
SR M0 o ez we o of R
PASAAIET
Oster FQEH |42 7rsiA
1 kamp @A AU CPAP oA 309 AR NR NR NS
(2022) (137) 69) CPAP (48)
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a4 . - . Az ez
a FRORO SRe deze  owey o 9 Se b

Saxena ~ IZEU19 Al NIV upAT

2 (2022)  ARDS(60) 30) NIV 30) HAW APY  4/30(13.3)  12/30(40) 0.002
Lu B9 WANV  mad )

3 (2020) (59) (29) NIV (30) ICU AFg 1/29 (3) 1/303)  1.00
Patel . HYW AFE  12/44 (27.3)  19/39(49) 0.04

4 (2016, ARDS (83) ogagw N‘;}VA—(;) 002 A 15/44 (34.1)  22/39 (56)  0.02
2018) 19 AFg 19/44 (43.2)  27/39 (69) 0.007
Ozlem Al NIV upA= -

S oois corpeo SONY SEEL cudm 12s@ 1236 100

. Yang éﬂqﬁ A CPAP ;PiAﬂp ICU Apa 1/20 (5) 2/20(10)  1.00
(2015) ] 22 (40) (20 20) HAY APY 2/20 (10) 2/20(10)  1.00

ARDS, acute respiratory distress syndrome; BiPAP, bi-level positive air-way pressure; COPD, chronic obstructive
pulmonary disease; CPAP, continuous positive airway pressure; ICU, intensive care unit; NIV, noninvasive ventilation; NR,
not reported; NR, not reported; NS, not significant

o

HO| FAS o= AMGE B8 A4S 3ot 24 A, AFFES v TR SAlA /9]
2 g2 LITHI? = 0%). AR}
FEol wet AAEE bt B4 A, SR B ST EUSIT I tiEQE)olAl=
A5 Aol v A= FA9] AFgEo] FolshA WO KRR = 0.49, 95% CI 0.30 ~ 0.81, I* = 0%),
COPD tA=(13)7 =& E= A LBl = ST vlaae] AFgEC| fAlst] thidtd
2 ZAx9] HigkAo] 93] YX|FHA]= LQITHCOPD RR = 0.92, 95% CI 0.06 ~ 13.87; $&/2)4} RR =
1.01, 95% C1 0.22 ~ 4.70, I* = 0%). AFGE 55 40l it AAe Axk= 19 3,73 2t
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=
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Helmet Mask RR Weight
Study Event Noevent Event Mo event with 95% CI (%)
ARF/IARDS
Saxena (2022) 4 26 12 18 . 033[012, 092] 2166
Patel (2016, 2018) 12 32 19 20 —— 056[0.31, 100] 6593
Heterogeneity: T = 0.00, I = 0.00%, H" = 1.00 e 0.49[0.30, 0.81]
COPD
Ozlem (2015) 1 24 1 22 0.92[0.06, 13.87] 3.01
Heterogeneity: 7 = 0.00, ' = %, H = ——e—— () 52 [ 0.06, 13.57]
S04
Liu (2020} 1 28 1 29 . 1.03[007, 1577] 299
Yang (2015} 7 18 2 18 —_— 1.00[0.16, 642] 642
Heterogeneity: 7° = 0.00, I' = 0.00%, H* = 1.00 e 1.01[0.22, 470]
Overall B 054034, 086

Hetarogeneity: 1° = 0.00, I = 0.00%, H* = 1.00
Testof8=0:z=-259, p=0.01
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Random-effects REML model
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OJ%D B‘QZI'{\E] ZHTP]ZL_ 4 ~ 109, ¥o] W (Ee T4 S L7172 4,2 ~ 11.6¢8 7HFL
=, o] 3 389 EdoMe & 2 Fegol UaL(pr = 0.10, p2= 0.84, p; = 0.62) THE 2HAM = ¥l i
Ho} SAEY] AA717t0] F-YJ5HA Aeke™(p; = 0.00, p2 = 0.04), Y A] 1Ho A= SAEE H| 9]
A¥717o] T2l B ZUTHp € 0.01).

1991 Bl FAAET BhATE o83 HIASA TS| SBAY AU et BHE A At

3
= #3.73 dt.

H 3.7 4oty SR0IM2l SSRH XH27|7H1)

A = ST H| Wt SAT H| Wt
gd o w5
GRS () - 29k (QR) 292 (0R) 7
SRS YG AT
2119 o
Saxena Al ulAg [CU Y77t . 11.57
A7) A(};OD)S NIV (30) NIV (30) (Q) 6370560 (515 000
Liu FH QAF A utAd [CU Y71z
2 (2020) (59) NIV (29) NIV (30) (¥) 7G~8) 86~10 010
; (12)83661 ARDS g opAI ICU AT 47 78G9~ o,
2018)’ (83) NIV (44) NIV (39) (¥) (2.5-8.7) 13.8) '
Ozlem COPD Al utAz ICU AY7IZE
4 (2015) (50) NIV (25) NIV (25) (¥) 6(4~10 6 ~7 0.84
LSHEE S
5 Yang AoﬂtHEﬂ“ cﬁilp ;;fi) ICU A¥717F  95.5 (44~  100.5 (49 ~ 0.62
(2015) =&+ 20) 20) (A 338) 288) '
(40)
Antona Al ufAS o
6 gia o0 NPV NPV Y MR 0811 768 <ol
(2011) (20) (20) =

ARDS, acute respiratory distress syndrome; BiPAP, bi-level positive air-way pressure; COPD, chronic obstructive
pulmonary disease; CPAP, continuous positive airway pressure; ICU, intensive care unit; IQR, interquartile range; NIV,
noninvasive ventilation; NPPV, Noninvasive positive pressure ventilation; SD, standard deviation

*mean (SD)

SA(Y, days)7t 5L3t 5H 73 o= A Y77l et 5 A4S SPoioich £4 2
T}, AT} Bl 7 SR L7l 2] <
LFERATHMD = -1.21, 95% CI ~4.05 ~ 1.64, I* = 94.98%). HAZAS G-3o] upet A A|
NS SRH2H) 9] A9 vt thiE] AT AL7|7o] [-of5kA B
ROLHMD = -4.66, 95% CI -6.40 ~ -2.92, I* = 45.81%), COPD SAH2H)o| A= FA R} ¥ w7-29] A
A717k0] BA YERHMD = 2.05, 95% CI 0.47 ~ 3.63, I* = 44.27%) tiAekAto] wket Axke] wigko] &
som, AR EAA i A HarE E%F o]d o] S5k 50 R Woll A0E YEHTE e B

[E
2

In
of
b,
iy
lo
i
o
10
o,
_>‘~l_5
o)
N
N

AL ZAHZTEEA T FATS

Helmet Noninvasive Ventilation (Helmet NIV,
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o} AL 119] B0l A AJY7I7ko] SAREE 42208 BIEQITHMD = -1.21, 95% CI -4.05
~ 1.64). FEAE AL/ B3 240l et AT 23R T 3.83% L.

Helmet Mask Mean diff. Weight
Study N Mean SD N Mean SD with 95% CI (%)
ARF/IARDS
Saxena (2022) 30 637 056 30 1157 216 5.20[-6.00, -4.40] 21.30
Patel (2016, 2018) 44 530 475 39 850 7.62 —l—— 3.20[-5.97, 0.43] 17.96
Heterogeneity: T = 0.92, 1 = 45.81%, H = 1.85 i -4.66 [ -6.40, -2.92]
COPD
Ozlem (2015) 25 667 472 23 567 2.37 — 1.00[-1.09, 3.09] 19.40
Antonaglia (2011) 20 967 239 20 7.00 160 - 267[ 1.41. 393] 2077
Heterogeneity: T = 0.61. ' = 44.27%, H =1.79 -  205[ 0.47. 363
=24
Liu (2020} 29 667 234 30 800 3.1 B 1.33[-2.74, 0.07] 20.58
Heterogeneity: T = 0.00,1' = %, H = - 1.33[-2.74, 0.07]
overall gl 1.21[-4.05, 1.64]

Heterogeneity: T = 9.72, I’ = 94.98%, H = 19.92
Testof8=0:z=-083 p=040

Random-effects REML mode!

12 3.8 921 Uiy EBI0M ICU M&7 (2t HIERZA &A1 Zt,

4) M HiS 7|2

& ode] FAHIAATAT EFoIA AL Bl A AT 71 Hasiil. A& 23, SAE
o] B (E= YW SA AT 7172 4.5 ~ 8941, ¥lao] B (Ee TFE) AT 71732 1.2 ~ 6241t
7VEo & SN BarshA] o2 18 F(Saxena (2022)% ©97} e ST 53U Z0& 1F
Foto] o). o] F SA w4 A Haltt 5T w3 F 2HolM = HluEY SAT SA Al
FrolstA Zte™(p; = 0.00, p2 = 0.002) THE 2Ho A= & 7 A7t f1al(p; = 0.8
WA 1HoM s SAEES ] SA Al 713to] el | & kth(p < 0.01).

(@}

N
3
I

3R SRl A SAA & vtATE o] &1t HIHGA YW SA Al 717l did 2dE AN Ak
I 3.8% gt

H 3.8 92! Uit 2E0IMQ SIH HMS 712H1)

T FARE PR W B g0py zemior) P
FALIHE AT
Osterk 98 X 2] 22 794
1 amp $& IR Bl ] CPAP Al 358 (350 1066~80) NR

(0220 (137) CPAP(69) cpAP@g) ° W 360




» ey BAZ Haz
@ oo MEE0) WY gpion) zozHioR) P

Saxena F=ZW19  dH NIV utAg NIV AFE 4.53

.
2 (2022 ARDS(60) (30) NIV (30) 71zF 0.78)° 760 1357 0.00
Liu SR L YNV A3 NIV A
3 000 (59) ) NvGo kg  C@~12 6@~13 0802
Ozlem COPD Y NIV  ©tAI NIV AT
4 (2015) (50) (25) NIV (25)  71ZHAD 17(6~31) 24(10~40) 0.38
AEimE -
— =L upAS
5 Yang  ABHEH o0 ppap NV HE G612 126~93) 0002
(2015) HE$E Z1ZHAD)
(20) (20)
(40)
Antona _
. COPD a1 A= NPPV & 89(82~ _
¢ (Zgéllal) @0 NPPVQO) NPPVQO 871KA)  op)  C2OBTD <001

ARDS, acute respiratory distress syndrome; BiPAP, bi-level positive air-way pressure; COPD, chronic obstructive
pulmonary disease; CPAP, continuous positive airway pressure; IQR, interquartile range; NIV, noninvasive ventilation; NPPV,
Noninvasive positive pressure ventilation; NR, not reported; SD, standard deviation

*tQ| 0|25 t+mean (SD)

< 0H9| ZYE o= A AlF 717kl tigt 5 #4112 ottt oS E(minutes) 2= H 1%t
Osterkamp (2022) 32 @& Al(hours)ZE IR, TS EAlokR] &2 Saxena (2022) E32
3 BN iR = B 2T @97F 5 Ut A0 & 7h5sto] BAlo] 23Steivh B4 A, SAE
MR 7F B4 ARl BAK R oIt Aol7t Yo BAY o8l ke A UeRdTHMD =
1.42, 95% CI-9.99 ~ 12.84, I* = 99.88%). SI9I £AoI A GA] of2f3t o] A2 A ] gFgtem 5t

v

2ol 2 54T Aute] YL TlslE ol ,M:w A MD -3.10, 95% CI -3.67 ~ -2.53;
COPD MD 9.74, 95% CI -21.61 ~ 41.09, I* = 94.97%; & F= 94 MD 1.25, 95% CI ~4.68 ~ 7.19,
I* = 85.73%). A A& 717 53 Aol ek ApAgt 7&4— 9 3.99} Ztt.
Helmeat Mask MMean diff. Weight

Study M Mean SD N Mean 3D with 95% CI (%)

ARF/ARDS

Saxena (2022) 30 450 078 30 760 140 [ ] 310 -367. 253] 1933

Heterogeneity: 7 = 0.00, I'= %, H = | =310 -3.67, -2.53]

COPD

Ozlem (2015) 25 1800 1965 23 2470 2370 - 670[-19.08, 568] 1580

Antonaglia (2011) 20 89.00 11.17 20 63.70 10.40 m 2530 18.61. 3199] 1819

Heterogeneity: T = 486.24, I’ = 94.97%, H =19.88 A 9.74[-21.61, 41.09]

TEI9Y

Osterkamp (2022) 48 590 013 48 120 020 ] 470[ 4863, 477 1940

Liu (2020} 29 733 624 30 770 7.00 [ | 037 375 301] 19.08

Yang (2015) 20 800 479 20 37.00 6940 —W—— 2900[-5949, 149] 814

Heterogeneity: T° = 17.66, I° = 85.73%, H* = 7.01 & 126 -468 719
Overall . 142 999, 1284]
Heterogeneity: 7 = 174.76, I = 99.88%, H' = 839.50

Testof6=0:z=024 p=081

T T ]
50 0 50
Ranau'r' effecis REML mode!
TH: ATy, Saxends (2022)= T S0EIN| EROLEF EEHSTHE U I AMSHE 02 AT

T3 3.9 MOI LA 2RO S0 MIE 717t HIERR A At

Helmet Noninvasive Ventilation (Helmet NIV,
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b) &Xle| S =2

A9 B £ B 23S I BUL B 1 IHANISIAT 88, FAMHRAAGAT 3
)05 Fatukch ul$- choyst HAS ol gste] §x7 B sk xﬁoﬂ dhat BHgot S8,
52 BT dE 23, B4 B4 292 B muH % vlapuc 24

0.00, p; € 0.001, ps = 0.031, ps = 0.0005), I_Zl 7‘}017} oty Hust £ 6HO R YEPITHp; =
0.43, p2= 1.00, pyes %3] FIRIL 2 7 X0l GLE, ps = 0.70, ps = 0.99). BAH Fo14S HstH] e
18 B9 A9 F7) BAOR Qg Aol FATOIAE 5%, BlaTNAL 40%= HaEo] u]mzelA
o] 24 W] & o E3tch

%) SOl FAIALT ThATE o] 8T uALH BIIHO] A +-3wo] T B AT vk B
3.99} 2t

H 3.9 g2 ot 230IMQ] 2t ZM &85=(1)

A ~ SAT H] Wt SAT H] Wt
v R © RS o
M o}l to ) (n) - Z9ZM0R)  ZUROR) P
F2191u % YA
EHZNRS, 1) 2(1~4.5) 2(1~3) 043
A& 5, n(%) 26/48 (54) 0/48 (0) NR
= a X]{‘—l‘\—;_(:]' ZJ_OE_]Z:]' %_14147}("";) 1 S (0 ~ 9) -
1 1({)ster 1—% ;‘1—};5 a9 ) A& _,_% ;J‘ﬂ n(%)
(2%?5) —r(? 3} CPAP CPAD u%bﬂ] TR 0/48 (0)
37) ©9) 48) Q4] 6/48 (19)
Azxzt 4/48 (13)
g1y 0/48 (0)
o 7€k 22/48 (69)
Saxena IEWU19  FHINIV  mlA3 EHEZHVAS, + +
. AR oAz EHg
3 Adl o iRF(49) CPAP  CPAP  (Discomfort) 46/113 79111 <
(2021) (118) (131) B n®) (40.7) (71.2) 0.001
Liu FE e FEUNIV  mAa YAR WS(Bad
4 (2020) (59 (29) NIV (30) tolerance) n(%) 0/29 1/30 G) 1.00
Ozlem AW NIV upAg RS
> (2015) COPD (50) (25) NIV (25) (compliance) NR NR NS
AEHEC )
o ey upaa
==k ] Z7] BA]
6 (ggrlng) Aﬁﬂifg CPAP  BiPAP &;ﬂ =48, n 2/20 (10) 9/20 (45) 0031
(40) @ @0
ZIAARET A7 T 1A17E Aol A
Pisani g NIV opAI NRS 274 #2271 9 A15F 2220]9)-S.
7 o5y COPPBO - Tao \ygn FEHONRY i goMs Eaield
A7t o= A Y
Z7) B &
Anton S oA ;‘;{ﬂ f(fjof ™ 1/20 (5) 8/20 (40)  NR
8 aglia COPD(40) NPPV NPPV o e
(2011) (20) o)  HEANL 0
A 9 FulE 0/20 4/20 (20) NR




NEC/\ /" ans oigst uizia 2ot )
A . S H] ot AT H] ot
2 g #
# R () - ZOHIOR)  ZMIQR) P
AA1A 29t 0/20 3/20 (15) NR
)5 2= 0/20 3/20 (15) NR
HHZxS 0/20 2/20 (10) NR
Aol
AR 1/20 (5) 0/20 NR
oJ3} ekt
FZLo1u A W AF QA T
Long ol A1 mlAg
9 hini COPD(10) &3V EHZNNRS, | 76~8 54.7~52 0005
(2019) HZ10) NIV (10
10 Vargas &g L] AT EWZH(Comfort 2.0(2.0 ~ 3.02.2~ 0.7
(2009) ¥ (11) NPSV(11) NPSV(11) score, |)! 3.0) 3.0) '
NaVal 3 B 11 7H
11 esi COPD (10) E%é\)lw I\;ﬁ) gﬁ%((i(;ﬁnf"“ 30157 30087 099
(2007) score,

ARDS, acute respiratory distress syndrome; ARF, acute respiratory failure; BiPAP, bi-level positive air-way pressure; COPD,
chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure; IQR, interquartile range; NIV, noninvasive
ventilation; NPPV, Noninvasive positive pressure ventilation; NPSV, noninvasive pressure support ventilation; NR, not
reported; NRS, numeric rating scale; SD, standard deviation; VAS visual analogue scale

*NRS 0~ 10 e, =25 M2 Q0|8 ‘I'VASO~1O He|, =S4 mMotsts 90|18l Fmean (SD); § NRS O ~ 10 Hel, =24
2 Motstg o|0|8t; || Comfort score 1 ~ 5 #Q|, =242 ’1*9_*6.:.';’ °IU|°*

A B £ % WA WEREAL 34 A3t §30l wet TE ol8oto] AT EWY At A &
“d(intolerance) WA ol 5o thsf] sttt &4 Axt, EHZ Aol 3lo] %XH%J"} vl 7 f

o] QAT EAF o] dAo] Wi A BUEJATKSMD = 1.04, 95% CI -0.76 ~ 2.83, I? = 96.60%). &%
o] wet £33 SHeE BAAE AN BAY vRE 7 7 §oet 1}01 UERER] ekgtth
(COMFORT score SMD = -0.26, 95% CI -0.84 ~ 0.33, I* = 0%; VAS/NRS SMD = 1.90, 95% CI -0.78
~ 4.56, I* = 97.36%). =7-5 &3 43t 54 BT 53 E40f digh A Axk= 19 3.107 2tk

Helmet Mask Hedges's g Weight
Study N Mean SD N Mean SD with 95% CI (%)
COMFORT score (1~ 5)
\argas (2009) 1 233 085 11 273 068 - 0.50[-1.32. 0.32] 20.00
Navalesi (2007) 10 300 150 10 300 080 - 0.00[-0.84, 0.84] 19.95
Heterogeneity: T° = 0.00, I = D.00%, H’ = 1.00 P -0.26[-0.84, 0.33]

VAS/NRS (0 ~ 10)

Osterkamp (2022) 48 -250 267 48 -2.00 1.53 -0.23[-0.63, 0.17] 2065
Saxena (2022) 30 7.20 055 30 453 063 446] 3.52, 5.40] 19.73
Longhini (2019) 10 7.00 172 10 497 043 1.95[ 0.59, 2.52] 1967

Heterogeneity: T° = 5.46, I = 97.38%, H' = 38.16 1.901-0.78, 4.59]

0 h

Qverall
Heterogeneity: T° = 4.02, I = 96.60%, H' = 29.40
Testof@=0:z=1.13, p=0.26

1.04[-0.76, 2.83]

Random-effects REML modet
Exftesss ElTs a0

I3 3.10 421 Uiy Fol0M =715 0|25 SHet S =T HIEREA Zut

Helmet Noninvasive Ventilation (Helmet NIV,
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Z72 EWA(intolerance) &4 HelE Ao 23lE BEFL 2 3802 ‘intolerance’, B= ‘bad tolerance’
HRAS B s B Qo] o A& FHto|u EHT HAYE H g B9 BAoA Aottt 4] A}
A B vlaE ot SAA 3-2JoHA X—q' Al WAst o EA7E §AF o]dAdS WEE A otk

(RR = 0.20, 95% CI 0.07 ~ 0.58, I* = 0%). A1 B4 (intolerance) LA 3t EAjo]| i3t A4t Aij=
a9 3,113 gt
Helmet Mask RR Weight
Study Event Noevent Event Noevent with 95% CI (%)
COPD
Antonaglia (2011) 1 19 8 2 —.— 0.13[0.02, 0.91] 29.42
Heterogeneity: 7° = 0.00, I = %, H* = == 0.13[0.02, 0.91]
=124
Liu (2020) i} 29 1 29 m 0.34[0.01, 8.13] 1159
Yang (2015) 2 18 9 1 —— 0.22[0.05, 0.90] 58.99
Heterogeneity: = 0.00, [Pz 0.00%, H =1.00 e —and 0.24 [0.07, 0.86]
Overall —=Eoe 0.20[0.07, 0.58]
Heterogeneity: 1 = 0.00, I = 0.00%, H = 1.00
Testof8=0z=-295 p=000
1/64 1/8 1 8

Random-effects REML model

73 3.11 Mol A 2S0IA S SLHM(intolerance)Of| CHSH HIEFEA] A1t

3.2.2.2 1R HIY H=2IE 0[St LA atol HlW A}

A& 19 W7 eSS o83 Aravo) $14 Bl ANE BT £AL F 3BT 5 270)
o]glon ol B SAMYYLAT BAO|UT. F RHSA B3 2 A;EE <A BA A o)

2 e,

1) AL

% 249 TR AAATLoNA AL v I Alg F 7|E 4TSS HUsYh AE AY, Osam
(2021) B34 A& & AL ZAT 7%, vl 11%E SAFE 2201902 H(p 0.32), Grieco (2021,

Q) BN FANET L6 17 el o] 8e e ao] Awhgo] tie £EE AT ATk B

3.103%F £t




H 3.10 g2l Uy 2R0IMQl HEE(2)

d Ly R AR vaz - A v
A ¢ N (1) (n) =T n/N®% /NG P
ALY AAF AT
28U A 4TS 16/54 (30) 28/55(51)  0.03
BHAE A 7E BF
= 980] A AlTRE. 15/54(28) 28/55(51)  0.02
AT AR
EED! K=y 15/54(28)  27/55(49)  0.03
Grieco 19 L HENC 3E5I8TE AT 13/54 24) 24/55(44) 0.04
1 (2021, ARF NIV 55) A 9 11/54(0) 5/55(9)  0.11
202}y 65 g2 o5} 9/54(17)  25/55(45) 0002
SEZFARAIESIE (50% 9/54(17) 23/55(42) 0.006
9] 4] A W5} 1/542) 1/55@) >09
&3 1/542) 1/55@) >09
HERARS: 1/54 (2) 0/55 0.49
Inability to dear secretions ~ 1/54 (2) 0/55 0.49
24 e 7/101(7) 11/105(11)  0.32
PG| AYTEARS-
2 ?;gzﬁl)l J—j]ii CPAP 1?1%\15? B BeS 1/101 (1)  0/105 NR
(206‘; (101) SEHA o3} 5/101 5) 9/10586 NR
o]4] A5t 1/101 (1)  2/105(L9 NR

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; NIV, noninvasive
ventilation; NR, not reported

N

% 290 SR AATOIN FA2T HlLz) AES Busidrh A8 A, oS EdlolH A&
5289 Y AFHES A 10 ~ 25%, HIIFE 15 ~ 25% W2 T W BEolA QAT 502 HuE|
Hp; ) 0.99, p2 = 0.266). ©] 9] 0] % 18] EROIHE ST AFET} 289 W) AHLE, 60U AHFES
27} Raston, Al AR B4 FA2 vlaE 7 AHo T Ao o EA 0w folg Aol
= gE= Ao 2 YEITHp; = 0.65, p2=0.80, p3 = 0.80).

3 ERjel A FAWNNET A7 uPd AfEetE oFRt ki o] AREES] Hit w3 ApAIRt Ave H 3. 113 gt

FH

3.11 4l tY ER0IM2 AYE(Q2)

AT vt

dH 24 B () FAE M HEZE @ e n/N©) /N (%) b

2RI IIAT
Gri ICU A 11/54 (20) 14/55(25) 0.65
. (zréezclo FZUH9ARF  SUWINIV  HENC  HYW AR 13/54 (24 14/55(25) ) 0.99

2022) (110 (55) (55) 28Y AP 8/54 (15) 10/55(18) 0.80
60Y AP 13/54 24 12/55(22) 0.80
Osman w4 484 @WCPAP  HFNC o o
2 0021)  HEE (206) (101) (105) 280 W AFE  9/94 (9.6) 14/94(15) 0.266

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; ICU, intensive
care unit; NIV, noninvasive ventilation

Helmet Noninvasive Ventilation (Helmet NIV,
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3) SEXHA M7

ST A7 Halgk 92 1He g, 5 £ SEAE ALV S92 TAIE 9, vl

1092 §AKE 202 HEdkp = 0.22).

3R EROIM SAAET AFF B ETE o8t A awe] ST A AY|Zhe] tiek AAlRE Ak

¥ 3.129} Zrt.

H 3.12 g2l Uy 20| SR TH712H2)

o= = N A H] W
Ry ?i EH %X]' (H) —G_XHEL (n) H] J—J—’—T'iL (H) Eﬂ‘l“tg %_ C;f‘%}:(l QR) %_ OJ%}:(I QR) p
FESH QAT
Grieco 29 e NIV HENC ICU A¥
(2021, 2022)  ARF (110) (55) (55) 717H() 94~17 106~23) 022

ARF, acute respiratory failure; HFNC, high—-flow nasal cannula; ICU, intensive care unit; IQR, interquartile range; NIV,
noninvasive ventilation

4) M HIS 712

3Rl EAIA FAAET LG v el o8t Ak g ol A AT 71tel Higt ApARt Ay #
3.133% gt

H 3.13 92! tid 2301MQl S HS 712H2)

EE T RpE
Grieco _ _
A3 S Q] = S8 HXZQ

5022) ARF (110) (55) (55) H o]AlE 717HY)

ARF, acute respiratory failure; HFNC, high—flow nasal cannula; IQR, interquartile range; NIV, noninvasive ventilation

5) xfe| 1 =S

% 3WY] TR AdAToA e T =g B AIE sttt AE Z3h VAS (visual
analogue scale)s o]-&sto] 43 BHY A0 4%, 18] 3ol S vlue 7 287 4
o foalgt Zol7k Y1 (p = 0.50), Y A] 1H9] EAo A= Blat tiu] SALol|l A EHzto] &

AHp € 0.001). 3 EW/(intolerance)Z Q1T 4GS F 21| EF0|A Har=]gl

1o




119 E3loA FA] B R At AT SR 20%, Y|t 9%E H % o] Hlut Bt SR vt
HEEA = FoH(p = 0.11), YA 1HO] EdoA = SATNA T

q
= R
1%2] YL BusigoLt FARA A3kt s glot ol Sl 4 gl

3% oA SAAET 7T v e o8t A8 SA =80l et 2 AR At
= 3 3,149 2t
H 3.14 MOl A 2H0IMQ| SXte] ZM =S=(2)
il oy 3z SARE T oy FAT H|
w3 1T o = = p
il (n) (n) (n) FTYRIQR)  FYRHIQR)
B DRk

Grieco FH=ZW19
1 (2021, ARF
2022) (110

=4

I * T T
Sw Ny HENG EoA(VAS 1) 37G.DT 18247 <000l

B
(55) (55 A BUHe=
QIS A n(%)

11/54 (200  5/55(9)  0.11

A
Osman A4 HFNC A EUyAdo=z
2oy mms AP o) qmamaey 000 0105 AR
(206)
Gerico Aol NIV HFNC . _ N

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; IQR, interquartile
range; NIV, noninvasive ventilation; NR, not reported; SD, standard deviation; VAS, visual analogue scale
*VAS 0 ~ 10 Hel, =25 EHES 2I0I&h tmean (SD)
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0.001, pz = 0.002). 5 B2 11| ZHolA= ST vl BFolA DAYSHR] Ztom, vz
HoAL T & HEoA 15%F SUsHA UEATHp = 0.66). OFF A=74-2 T H HTo|x WAysha] ¢
omj, FRI 11O T4 TAokA] gh2 Z0g BIEQIr) o] & 119 FRo)A 37| 75 WY& 5
A 10%, vt 60%= Wbt SR ] atof| A 9] WA Eo] F-2J5tA| B =9ktHp = 0.04).
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Ze0} FAOH FAINET} TPATE o] 83 HUEH B0 A& oS EE 9P WAo] g
EE A Ak & 3,159 2

E 3.15 A0} Ty 2A0MO| A2 O|EE E= §EE

e R B HEE . FAL H] Wt
e O R O i DN NG P
SR AT AT
9 o|AHkS 0/17 0/13 0.99
RSV R . 0/13 0.99
Chidini 3% o UEAA okES '
I o15) =g CPAP CPAP 7)7] 3 olukg
(50”) 17) (13) o) 2 AFA(134) 0/17 8/13 (61)  0.001
B 03 0/17 0/13 0.99
b A=A 0/17 0/13 0.99
ISE gF
CPAP & 9 o[Aeks 0/20 0/20 NR
717] QFA Al Aluf T
olpikS. 0/20 0/20 NR
Chidini ARF R AR 7171 ¥ olgRrE
2 (2010)  (40) CPAP  CPAP & AA 13 oA 0/20 15/20(75)  0.002
(20) (20) 25 93 3/20(15)  3/20(15)  0.66
QT A= 0/20 0/20 1.00
&< 0/20 0/20 1.00
ol e 2/20(10)  12/20(60)  0.04

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; NR, not reported; RSV, respiratory syncytial virus
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Chidini RSV 3% Al upA 1510
! (2015 BA (30) CPAP(17) CPAP (13) e 31747 31323 0.29
ISE G+
Rodriguez PICU -
. A9l NIV upA= 1/70 4/82
2 Garcia A ATg NR
(2019) (152) (70) NIV (82) (1.4) (4.9)
24ANZHA S 3/20(15) 8/20(40) 0.31
AT A
e - 7tAws B 2/20 (66) 0/20 NR
3 Chidini ARF (40) el upAT Wt mnm
(2010) CPAP (20) CPAP (20) He] B 1/20(33) 2/20(25) NR
A4S 0/20 4/20(50) NR
TS5 Ak 0/20 2/20(25) NR

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; NIV, noninvasive
ventilation; NR, not reported; PICU, pediatric intensive care unit; RSV, respiratory syncytial virus
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U elmzs SAEolAe] kgl £ o R AL SRIF 4 9Igich. olef thet s Avke 19
3,129 2%

Helmet IMask OR Weight
Study Yes No Yes Noevent with 85% CI (%)
1) RCT
Chidini (2015) 3 14 3 10 ——W—071[012, 430] 3277
Heterogeneity: T = 0.00, I° = %, H' = _ ——— N () 71[0.12, 4.30]

Testof8=0.2=-0.37, p= 071

2) Cohort study

Rodriguez Garcia (2019) 1 69 4 78 = 0.28[0.03, 2.59] 21.50
Chidini (2010) 3 17 8 12 . 0.26[0.06, 1.21] 45.73
Heterageneity: T = 0.00, I© = 0.00%, H™ = 1.00 R ———— 0.27 [ 0.08, 0.95]

Testof8=0:.z=-2.05,p=0.04

T T T
1/32 1/8 1/2 2
Random-effects REML model

713 3.12 A0f Uiad R0 M2 =13,

2) NUE
ATTES H1gH 2312 A AT 1H o2 F EdoAE ALY gt BFolA AlE 3 A
A= = H 02 LERGtH(p = 0.99).

o} Aol A] SAAET vIATE o} 8 U ASH W] B thet AT s B 31734 2ok

H 3.17 201 Ty 2AME| MIE

_ =AY+ vt
£ WO FARG)  Gmee  wey o oie P
TR LT
Chidini ~ RSV2& @9l CPAP  wkA= CPAP e
(2015) B4 (30) (17) (13) PICU AF3E 0/17 0/13 0.99

CPAP, continuous positive airway pressure; NIV, noninvasive ventilation; NR, not reported; PICU, pediatric intensive care
unit; RSV, respiratory syncytial virus

3) X g

ot Ho] FARHI A ATe} 2O TR E AFofA AT v A ' AuflE AYE Husigih 4
E 2%, 159 T2 A1} 18] Z3E AqtoA= vl thiH] ST X & Aufeo] |25t
o Woko(p; = 0.009, pz=0.02), 4HA] 1HS] ITE cﬂ?ﬂ]/ﬂ% BARA A= HAISHA] igtont &
Aol A& Aufle2 21%RAH G Bluto] A7 Aufes 5%% HilEo] vudE SAEY] A5 A
&°0] tha 7 EuEA. st s 39 B¢ Xli Auf&o] HoE S-S ‘CPAP (continuous
positive airway pressure)ollA] bilevel NIV ZEE W' 0 Z H|w+2 ‘4% HQ'7E AF =27 Ao}




H 3.18 A0f Ty 230IM2| X|& HIHE(1)

% Z= H| @
2oem MY sape damee  ows 3R ERE
FAE A A AT

RSV 25 Ay 3/17(07)  7/13(54)  0.009
! Chidini ok b upAS 2|5 A AR

(2015) B4 CPAP(17) CPAP(13) A EWA 0/17 4/13 (30) 0.01

(30) 7| = Al 3/17(17) 3/13(23) 0.29

ISE gF

Rodriguez ~ PICU

ks 1hsi]]
2 Garca 99 E%é\)w UHE;)NW NIV Algt 2251/ 74? 4/82(5) NR
(2019 (152) '
Chidini ~ ARF L opAg ot 17/20
3 010)  (40) CPAP(0) CPap(0) ==t 3/2005 ot 0.02

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; NIV, noninvasive ventilation; NR, not reported;
PICU, pediatric intensive care unit; RSV, respiratory syncytial virus

* X 2&3(intolerance) and/or & BRHO=R QI5 CPAP F7 SH; +CPAPOIA bilevel2 NIV 2E HZO0| HRSIALKEIZE) &
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HY, 718, UERE S MHK|) LM F SiLE 014 0|RE CPAP B¢
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AW B RE AT IERO) WY oo mamion P

e L e e i
Chidini RSV 3& Al utAF PICU A¥
! (20150 ®A(30) CPAP(17) CPAP (13) 717HY) 36~7  5@8~87) 058
FZE A7
Rodriguez PICU - o
2 Gacia g9 EANIV. EEAACPICUAE oo o 40.62  NR

(2019) (152) (70) NIV (82)  717HY)
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o = e SAL H]
?_:]_]:LH_ U dA EHAC} X}‘ (H) '('S‘XHEL (H) H]-ﬁl—% (I'I) %_Tuoﬂ %Ocl-%):(l QR) %_OJ_%}.(IQR) P

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; IQR, interquatile range; NIV, noninvasive
ventilation; NR, not reported; PICU, pediatric intensive care unit; RSV, respiratory syncytial virus

5) X HIZ 7|2t

ZA A= A7 2 3H0 BHAEZIAAAAT 18, ZSE At 29)oA B A= Busieich o
TRlo] FARSE 1H 9] ALY ATt 18] IS E A9 H9 A 24417 W T4 A5 717te] AT
11~ 22AI7J, H|IZE 6 ~ 16A70.2, = B RToA] vl Ect 220 24 AlF 7|7k S-261A ] 4

[©)

AHp; = 0.09, p2=0.001). HHA] 18] ZTE AFoM= A B4 ks BAsH] eRkont SA19
A AE l SR 48AIZL, WO SYFE 3854702 Hsto] H WG H T A4 9] A

37170] & ©f 71 Wo g gRl= ]t

ot B0l A AN ST} AT o83t vl ASH S7He] FA) A 7170l Tie ARt A= ¥ 3.20
3} 2.

H3.20 A0t et 2R0IM2 S XIS 717H1)

A L. AR EFAZ vmz - ZAZ H) W7
i @ (@ (n) =T ZRMOR)  ZPMQR P
RS B I e

RSV CPAP Al Z717HY) 3Q2~4 210~7)  0.72

gl mpA3 A 24A17F CPAP A2

Chidini 3% 22(21~22) 16(7~22) 0.09

1 CPAP CPAP ZHA)
(2015) ®A
17) (13) PICU A&7+ W
(30) CPAP A12717HA) 28(20~62) 8(2~25 0.004
FAZE JF
Rodrigune PICU  dd¥l  opAZ 38.5 (20 ~
2 zGarcia ¥¥ NIV NIV NIV AZ7I7HAD 48 (31 ~ 83) '6 6.1) NR
(20190 (152 (700 (82 '
, Chidim are G TS AAARCPARAR Gog00 saas oo

Q0100 @O o5 Qo) crAPAZ EREACD 32905 20601 0002
ARF, acute respiratory failure; CPAP, continuous positive airway pressure; |QR, interquatile range; NIV, noninvasive
ventilation; NR, not reported; PICU, pediatric intensive care unit; RSV, respiratory syncytial virus

* mean (SD)

6) X2 S =3

Z AW 9] B (FAHAYATAT 18, BRI A AYAAT 28, ITE AF 1H)oA 3R] A &
S I A9E Huslgnt. AR 23 A EWA(intolerance) v FA] WAE &3 (poor tolerance)
HYES S 0 ~ 6%, Hat 6 ~ 70%2 UEFdoH, 54 4 23E B3t 3H £3 E5FojA vl
T SA A Y] B EC| F-25HA B RUTHp; = 0.01, p2 BIEIL, p3=0.0005, ps= 0.008).

Ao} POl FAAI& T Weflo] obd THE ETE ol 8%t HUS WY A 4% e AAIE Aake
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714

NEC/\ /" ans oigst uiziss e

I 3.213 2

H 321 A0t e 2RA0IML 2Kt S =3

~ A AL vlud SAT H] Wt
QW =3 BER™
. @ @ () =T ZUHAQR)  FUYFIQR) 7
S ST
ZA) BY o7 QIgt
A& A, n/N (%) 0/17 4/1330)  0.01
RSV 7IAAAE OPS A4 202 ~4) 2(2~3) NS
| Chidni =§ c%fp ?ﬁ A2 OPS d%  2(1~2)  5G~6 NS
)= A
(2015 gg‘;‘ 17 13 E]SE;(‘;RT A 20(18~22) 16(16~18) NS
éﬁ;ﬁm a4 18(18~20) 27 (24~28) <001
LA AIAT
Po= Ny =
ol LWl e e
Colunga (17) (17) CPAP =& QIgt &x A, ' '
(2018) (17)  n(%)
A B
chigini ape | ER ©R2Z (COMFORT) 26), 1/20 (5) 13/20 (65)  0.0005
3 (Zéllor;l (3 CPAP CPAP n(%)
@) @3 omporT B 23.528% 3027 ~34) 00011
SSE @7
L] St R
4 C(%‘ig;l ‘(*4%1; CPAP  CPAP %ﬁiﬂf oo 1/2065)  14/20 (70)  0.008
20) (20 -

ARF, acute respiratory failure; CPAP, continuous positive airway pressure; IQR, interquatile range; NR, not reported; NS, not
significant; OPS, objective pain scale; RSV, respiratory syncytial virus

*ZX SLE2 0iCHEE ﬂ’—.‘ E( 302 = OPS 43 0}, COMFORT scale 26 O|&C 2 Holat

- OPS, A0} Tt £ £57| 59t Hisk, 82, 839, 52, £3 SH0 U 1 ~ 44O 5. 4T O st 1S A njgt

- COMFORT scale, 1 ~ 408 #¢|. 18 ~ 26JH OA10] AT TIFYE HEH, 177 Oloh TR F0 HEIZ £, 267 01d Rolst 18 HH

3 1uu ER—— ;f—;= SN G 92 ch 380 B 15 Wna B
2 3191 3 4 Tk ol TRk AR Ak 19 3,137 2
.
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Heimet Nan-heimet OR Weight
Study Event Mo event Event Mo event with 95% CI (%)
1 RCT
Chidini (2015) 0 17 4 10 . 0.07[0.00, 1.37] 19.90
Heterogeneity: T = 0.00,1" = %, H' = e 0.07[0.00. 137
TestofB8=0.z2=-1.76.p=0.08
2) Crossover-RCT
Mayordomo-Colunga (2018) 1 16 1 16 - i -1.00[ 0.06, 17 41] 21.47
Chidini (2010) 1 19 13 7 —E— 0.03[000, 026] 2943
Heterogeneity: T = 4.65, 1" =73.25%, H =374 L 0151000, 487]
Testof8=0:z=-107. p=0238
3) Cohort
Chidini (2010) 1 19 14 g —I— 0.02[000, 0.21] 2820
Heterogeneity: T = 0.00,1" = %, H =. ==l 0.02[0.00, 021]
Testof8=0:.2=-3.34,p=0.00

1#2|56 1.fl16 1 16

Randam-effects REML made!

13 3.13 A0} CHA ESOIA S SLHM(intolerance)Of| CHSH HIEFEA] At

3.3.2.2 1R HIY H=2IE O[St LAl HlW A}

ceob SO BANET 1 U7 AEeE ol 8 ALaMO] faH B AE BIF BAL 7
A YAT 1H0E z}waiu}. 5 ERoIAE
TE.OR, Agolt ARE,

A ot ol 5] Higt A¥h= @EQ - AR

1) Xz Mg

Vitaliti (2017) &304 X7 A& v wto|Aut 17 2hAsle] vl aate] A Eo] 5%% HilF o &
Ao A FAYSHA] @2 A o2 YeRtt sy Aol tigt BAEA diks BAEXR] ot

4ot FAjo M FANET ILFT Bl 7lewiE o R8st A o] A& Aulkgo] iRt AR 3= 3 3.229

T 3.22 A0} CHA 20 2| X[ZATH(2)

g = » AL el FT s
il ) AL () Y ST ) N P
AN D FAT .
\(’215311%1 SET (Zo)ﬂ &3l CPAP (20)  HFNC (20) ﬁ§ 0/20 1/205  NR

CPAP, continuous positive airway pressure; HFNC, high—flow nasal cannula; NR, not reported
*X|= Mg Ho| 0|EY, X2 AIE H1E 1HO| 8= 0|F 7| Mt 2 ’_é.ﬁx" 7|H27|E HUCH T H I E

NS OIS HIEEH L 271Y 49
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Vitaliti (2017) 2@014 B 57 A3 712k FAL 07412 vl 7
FA1E0] B 57 AT 7I2ke] Ferou, olel thet BARA AT Mk ghot Ho4 ol Fel ¢
% g9l
eoh BolA] SRS LG 5% S 0| 8T 4k amel F7 A 710e] the A Ak B
3.23%} gt
3,23 20} O 2EH0I| SH HB 71242
B A0 ARG ERe) wey e TR
A LIAT
Vitaliti IERA A& 72.5
(2017) (40) &9l CPAP (20) HFNC (20) 717HA]) 9.7 (7.82) (12.52) NR

CPAP, continuous positive airway pressure; HFNC, high-flow nasal cannula; m,
deviation

mean; NR, not reported; SD, standard
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A oS Em S TAES 3 ER-IM SAIE 10 ~ 36%, Hli 43 ~ 61%= HIHeH, o
£ 5 24 Ao A= vl tiv] SAES] oS EAEo] FolsHAl WATHRR = 0.37, 95% C10.18

W o]duhE o R FEHOR BuE 8 AHRE HATES WA ofuttt, IEHE oldukgoe] Uit
MJHL 2 439 FANAN FATET vl I BF 0 ~ 10%2] 2 BT, o]E B3 B35 ATl A
SAEANA F T Wol] dAsks AP S BAoY BAZHE Folgt Aol o ITHRR = 2.24, 95% CI
0.48 ~ 10.60, I* = 20.2%). L2 41 9] F'_odoﬂﬂi FAT 0 ~ 17%, BIET 0 ~ 27%2] o], 53t &
H 7:11}01];{-]}_—_ u]jl_:,Lq]/ﬂ l:ﬂ‘/lﬂEO] = 1:1 = '63:/\-1_0_ 3104_9_1,} = 7} 4/\-1_0_ L}qq,};q Ol-OHZ]—(RR = 0.60
95% CI 0.31 ~ 1.14, I* = 0%). D5 OVJHP o 4T O] EANA FAE 0 ~ 7%, BT 7.6 ~ 43%= Lt
Efgtom, ekt AT v A 2 B9t B4 Al vl ol A HAEC] & T w9tou BAH o R |3t Alo]
£ oFJATHRR = 0.26, 95% CI 0.07 ~ 1.03, I* = 34.1%).

FSAAET 177 B eSS o839 AFA Q¥ Ol AT oS F= S AT HUst B9 &2
Holqt}, ol B34 TEZoRE H1d A H= A EWd(intolerance)2 A3 Ao IAL 1 ~
20%, Y] 0 ~ 9% 0], °] T SAEA AHE AAISH 1319 EHoA + 7t 2]t Zjol&= gl Fo
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49 BN B 7149 SRS F 1SRN AALAT 118, FASPHRAATAT 43)0] Elof
At} ke, AR, FBAY QD712 B AF 717 S et B 2SR WAL

w4 FAAE @Hlo] ofd ThE IS o] 83t MIHSH B MYl 4 S B FRS F 12808
FANPIDIATT} O, RRAPIRAYIATN SUIAD, 25 AR 228 018 MBS

7S A% 2ol

AThE2 8WH O] EROA SATE 0 ~ 18%, Bl 4 ~ 62%Z HILE|QY, o]F S5 £43F Ao A= H]ud
tju] SA29] W Eo] 8251 RAUTHRR = 0.29, 95% CI1 0.19 ~ 0.44, I* = 0%).

AYEL 6O T SEAEW APD, B AFG 59 27 B EQI SEAAEW AP 3HY] 3
oA FAE 3 ~ 5%, Bl 3 ~ 10%2] HIoIAL, BAW AP 3] E0A S 10 ~ 27.3%, Bl
10 ~ 49% $F0 2 HuE et E3oA Hargt iX}“LH A, B YW AP AkE B sk 539
S B B3 Ao A= HntE ot SAwolA Y] AFgEC] F-9oHA W Ao = UEITHRR = 0.54,
95% CI0.34 ~ 0.86, I* = 0%).

S A7 6H ] %'i—LOM AT BHE= T 4 ~ 109, vl BH(E= S 4.2~ 11.6
Ao W= gt o] F 5HO] B3 B3 BAg AuoAMs SAEY} vl 7 SR Y717t
gt Aol ot 5741 1%*301 ol =7 UeRgtHMD = -1.21, 95% CI —4.05 ~ 1.64, I* =
94.98%). o]t o] AL tAlslA} Sdof ulal XS FFY T HAL B3 YR FjaFo], FATTHA E
FATTLHTTL I EAQE)M = S P77t FootA A% F5EY olAdE gt
HFAMD = -4.66, 95% CI -6.40 ~ -2.92, I* = 45.81%), COPD $A B4 (2H)o A% v 2] A L7]|7to]
Sol5HA o Al F5E2] o] FAS B USIHTHMD = 2.05, 95% CI 0.47 ~ 3.63, 1% = 44.27%).

=

A AF 7172 6O BN ST BHEE TL) 4.5 ~ 89417, Hlutt B (Es 9 1.2
AZto & B EQ(t % B4 Aol ST vl A Al 71kl Zel7t Al #3870
o] Wi &= JERGTHMD = 1.42, 95% CI -9.99 ~ 12.84, 1> = 99.88%). 0|23t &2 &3k o] &AL tiAat
R}F Rgof| what A 5h9lE A A Sl A% A] ottt

2] A £ 1189 oA =& o8t S 34 B, = 34 EWAd(intolerance) &
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4 4=

A 5o2 HuEQlrh E4-E ol-&sto] Z73t B4 Ewsdel gt B 24 A5H) A ST} Bl
| ggton BAA oldAdo] ule- =A BIEQITHSMD = 1.04, 95% CI -0.76 ~
2.83, I* = 96.60%). ¥ 3H9] BAS tiaoz AAR A B4 T4 59 4 Aujoie vudEc &
Aol S B/ WYEC] FooHA Wtow A4 o]ddE BarER] QITHRR = 0.20, 95% CI 0.07 ~
0.58, I* = 0%).
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N

SAA e 15 817 e s o] &35t AkA g /O] R4 AYE B s B3 FRMA QA AT 2Ho 2
ZRI=] St

ATE2 23 9] B4 B E ) o] F 1H o] EJoA&= vlwwofA o A YEPG O WHFS A 30%, H]
5t 51%, p = 0.03), YHA] 1HAE AR =20 & YeRHFAE 7%, Yl 11%, p = 0.32), E37+ 2
o] ®eFo] AA|5HA]= STt

APGES 23O EHoA 28U A9 AMEEC] 3 8HC R HuEQh AE Ayl A& T 28U Al¥e] ARY
E2 FAE 10 ~ 25%, Yl 15 ~ 25% MZE F H 2504 & 7F FARE Zfol= YERA] A9t p, »
0.99, p,=0.266).

SR U717 11| A ST SFA 9L, Bl S 10€2 R EIHp = 0.22).

SA AE712 18] £3ollA A+ 55 F 28YU9] 7I7E FE2 WS W] o2 7o g AAEHA 2

o, S 3L 209, Hlua SHE 182 EAEAHp = 0.26).

]

RLO] A S E= F 3HO] E3oA VAS (visual analogue scale)® 273t A ERAT SA4 EUX
(intolerance) 2= Ut HTEE HIEQITh o] 5 2HO| T4 Higk VAS 8% o= 1HY B8 &
ZF Zo)7k IAl(p = 0.50), YA 1HoA= HluwtEoh A7 EH7o] fostA =4 Uethp <
0.001). & HO] FdofA Bt A EWAHLE Qe g2 1HY A ST 20%, Bl 9%= SA T
ol A WPEC] FASHA =3k I(p = 0.11), UHA] 1HoA = BARA A= HAsHA] ggkoy SAFo vt
1%2] &= st

¢

g EA ol2fet fraAd At wIste] £ YUsls V1€ 7e]l vhad &Y vlwste] 2 Hrke] AR}
1l Aol FALONA TSl WA YEHL A &858 YEYE ‘intolerance’ BAAE A FA

o] oI5l WA HAlEQIe B o]E v o F V|| FakdE AT = Atk 20l

2) A0} &tX}

ot AolA] 5 7149 SRS & 280] FRAGAMAAAT 19, STE AT 18] 2Asle] e
% olAhirg Ei S WO Wlskr,




AEEd A& 2, 29 BFoA 8 o ukgat 7]7] oF :
Alettd oo n R ouks, B5 WA, 7] v& 59 ARV EaE ARE A& 23, 1
o oduhe2 28 B FAITOIA e WEIA] 9L BRIl AT 61 ~ 75%= WERY Bl o412
WYEC] 7S EUXHpr = 0.001, pz = 0.002). FF B2 15 FA A= TR YL, YA 1
"ol M= SAET Hliwo A 2 15%% EAEHATHp = 0.60). 371 FE&2 112 ERNA SAIE 10%, Hl
W 60%=E B2 WEEC] FASHA EUTHp2 = 0.04). ©] & S A=7E2 239] FFoJA, 5902 14
o] ZR0NA TR Qe Aoz HAEH.
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oFo] ARkl Sht FAAEE QA% 70 olRGo] WAISHA] ek, 715 7147 ¥ A] % B oAbt
A1} Zrofol A 5 7)o oet A

P

%
129] SRS PAFH O 48750 S0l

o} SRl 5 7140] SAAL B CUTALNYATAT 28, TANHLAYYAT 28, TEE AT
28)9] B4 2750l e, AWE, AR Ae, SR AL, B4 AT 7 B

3w B,

HA FAA eI dHlo] obd ThE AH|E o1t HIHGA] &VHY A 2HE Hadh 32 F 5HeR
Il

PRI ATI 19, FAYTADYATIF 28, TSE ATE 2@l9lek. HlEAE T

ut

S HO| AR QG et 23] IS E AFolA AES Bashylet. TR QAo A g2
SAE 17%, Hlaat 23%°]1J L+ 7+ 5 )

T ATRELS 1 ~ 15%, H] 2] AL 5 ~ 40%E H| W79 AHhgo| Tha EQtoy EARA Auls By
gt 19 ER0AM BAH 599482 gl A 22 BI5tUtHp; = 0.31, p, P|EI).

tL

AFGES 18] T Aol SAE Bl 2R AR gleo = BAEIeHp = 0.99).

3 W] FROPIIYYAT 209 TEE AN AR UnheL Hustglch. TASINYIATY 18]
TBE AT FAE AR uhgo] GYsHA B B, = 0.009, p2 = 0.02), UeiA] 18e] BEE
AL A2 Ashgo] FAL 21%, VIF S%UZ FALY AR Puhgo] thi: A HIHIIHp v,

SHA|TE & F39] F- A7 A&l HolE FATS ‘CPAP (continuous positive airway pressure)°llA]
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bilevel NIV EEZ ¥R o= Hlwa2 4 B2 Aofsto] FUN A4S A8sto] A= dflee 54T
o

e BASIE 24 B4 oI} Ak

S o] R Y g ALt 10 IS E AFoA SR Y71 B 23 skl 5
WEAToNA ST A7 FFE2 SAT 3L, vl 5Y= BAEUN 7 7 o2 UERA] 2
tHp = 0.58). UHA] 1HY] FBE AFox= 54 24 23 BEilsH] gted, SA
2t} Skl vl AR tha A HAEATHSAIRE 6%, Bl 49).

o
ofy
o
X
&
2
i
N

ot

W] BRI IATE 28] THE QTN FA AT /1% B AE BB TG
7o 199) TTE A7 A9 3 244 W FA AF 7S FAZ 11~ 1 ,
8 2204 FA2e) AF 7120l §2JsiA BAHp; = 0.09, p2 = 0.001). HeiA] 18] TFE QAolA
FA A IR FUGES FA 481K, BT 38,5402 B Kp v] 1),

re

fr 4

ol

HOl FEAuiYAGATet 2Ol FRMIYARIGAT, 1HO ISE AfoA FA EUA
(intolerance) = A WAE £ (poor tolerance) AES 59 &X1o] FA] ¢S = ZHE RIils19Tt
AE 23 A B T A WS EF TBES AT 0 ~ 6%, HlIT 6 ~ 7T0%E Uestor, 4 &
A A HAgt 3HO] FRA0A SATolA Y] WAEEC] FolsHA o W2 AeE HIEIKp, = 0.01, p2
ulE3, ps =0.0005, ps = 0.008).

SAMET AT v AESE ol 8ot ka8 ¥l R AYE Hajt 22 FARIAA YR 1He R
S EAoNA A= Auet S AlF 717 AANEE BUsigict & EHNA AR AfES ST 0%, Hla
T 5%% BEAEoH, Bt A AL 7172 FAT 9.741%, B
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of ool ARHoIZ] it 42l BAtS) 24 Ao} BUsH MARAZIA 7] 719l vhaz 871 ol &
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9271 H791981] HO AT 29193 AE Aot Bl 20234 29 109 BARAR Yol B
910w, 20234 39 239 FEHIUCHRARARTA] 412023-522, 2023. 3. 23.)

b6 Helmet Noninvasive Ventilation (Helmet NIV,



05 W7kzm BE S\

Yr2n 5

NEC/

&R A532A13F R Al2=71EB 7ol Rt 3] Al4zo] ofet Aejmr]e] P -fagdel didt Bt
A= HAFARE A A12023-522(2023. 3. 23.)% v 2ol ZHY A= ie

- oel AAE P WY wore] 5428 TS BAolA HEAK T ATTFVI0 HASH BE
2 A58 7St ABT

- WRL ol HIANSH P WL T1E 7| SEHATS ol 8T )T v Este] HATES WS
1= QAHoR 587kt Wglol, o]e] A4l ol ke WABL WAL S

ol ttAh &oto
o0& orAst 71y

= AS o] 85 HIHGH I SHLS 7= 7[&(WAIE o] 85 WA vlwsto] AEhEd SR B
YA(intolerance) @AEC] Fou g {43t 7|&Y
» oiebA, ol o] 835t HIHGE FY HS ST FAY] 552 HXoke 7[E=E bt

REY 1%

_—

U2 0|83t HIAEH Yot B|H 57



1.1 71
ABERESHELEEES)
192714 B LS § 3
.

1.1.1 2022'4 HI8xt L1927 |=T7I1¢l&=]

1.1.1.1 Helg7[eErIeids] Eat

» 3]9]UA] 1 20224 8¥ 12¥ ~ 17L(A W)

= DU : AllRr]Edt i AR ARHE

1.1.1.2 Mo5 7|2 HIIl e

= 3]9JYA] 1 20224 8¢¥ 26Y
m S]OYE : A9 7 7|&F 7T Al o 7 419

1.1.2 2022\ HOXt Alo| 272 LIS
s 5]9]2A] : 20224 99 23
. Sloffg : A998 74 B B3

1.1.3 20233 M1xt Llel2712H7 9 H=

1.1.3.1 Melg7[=FrIpide] 2t

w 391 A] 2023 1€ 13 ~ 18Y (A1)

= SO bd

L

o
T

.:}\é

1.1.3.2 Moz 7|&Hotel 2 s
= 3]9YA] 20239 1€ 279

REH B3 49

= SO bd

ZE!

3% 4o AR

58

Helmet Noninvasive Ventilation (Helmet NIV,



o]
oFl
oF
<

il

o]
ol

<

ﬁ
It

2.1 712

ilo]

=

ol
i

K

)

2.1.1 "1

:2022¢ 10 254

« Slof}8 : o AL

= 3]ojelA

120224 11€ 289

n S]oUA

—

J30

ul

$20234 1

. 5l9A]
= 3opy

o
H

i
s
K
w

oo

59



3.1 712

IS o] 83 BIREE T DRl AE SAAMTERTS ool Aot 2 M2 SUiet =9l st

3.7} golejlo] 8 A9l 759 E4e wefste] olojArt.

3.21 =3

S 2719 HALL ofe] 14l 5719 UEYl HAY Blo]elulo] g o] algict. S HolEHo] Ak o)
o= chepsht FUE HlojeHlol A A5 BRI F97F 9 B ohe el 7)o Fush gons
SRR AT AL gk R B BANSS BHOE Sk ula (st AaHEke Beel

o}, 7 ZAjolo] W2 P4 £ 49k Sedat s AN AR ofeher e

o = HN
Hlole#ols 5 HAHo] = B H| 1
= (G2 I C))
(("acute respiratory failure'[ALL])) AND

KoreaMed 1 (helmet'[ALL]) 0 2

ERT Yoy 1 acute respiratory failure AND helmet 0 6 AAIAM ol &

" s 5z ~ - AR
ug 2 FHSERAAND IU o g e
(RISS)

~ 1  acute respiratory failure AND helmet 0 3 AAEA Y

Seo]e] e Ay olg

Hlo|AH A 2 =] *32%—73 AND 5)‘:1‘91 0 1 S22 A
(KISS) - g}EX] (=i
sle]o}

Alo]ol A
(}Iglr;; 1 acute respiratory failure 0 90
Science)

SHrosh=R 1 acute respiratory failure AND helmet 0 2 IFAM ol

Hjo]EfHo] A - SR =R

(KMBASE) 2 SAZEHH AND @H 0
A 0
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3.2.2 12|

£9]9] AL Ovid-MEDLINE, Ovid-EMBASE, Cochrane Library Trial& o] 85}3it}. Aol MeSH &
o9} 7 glo|EjHo] A0 ARl £ EAJS #dto] A3t

Ovid-MEDLINE
e o 28] #ied
- - B (H)
Patient 1 exp Respiratory Insufficiency/ 67,477
2 exp Respiratory Distress Syndrome/ 39,196
((respiratory or respiration or lung* or pulmonary) adj2
3 (insufficien* or fail* or deficien* or disturb* or 88,168
dysfunction*)).mp.
(acute respiratory failure or ARF or acute respiratory distress
4 syndrome or ARDS).mp. 45,585
P &% 5 lor2or3or4 174,900
Intervention exp respiration, artificial/ or exp Oxygen Inhalation Therapy/
6 or exp noninvasive ventilation/ or exp Continuous Positive 111,771
Airway Pressure/
((non-invasive or non invasive or noninvasive) adj2 (oxygen*
7 or ventilat®)).mp. 10,200
8 (positive airway pressure or positive pressure ventilation or 28.889
NIV or CPAP or nCPAP or NIPPV or NPPV).mp. ’
9 6or7or8 123,717
10 exp Head Protective Devices/ 4,031
11 (helmet* or hood*).mp. 12,407
12 10 or 11 13,426
15% 13 9and 12 442
P&I 14  5and 13 241
MEDLINE 241
Ovid-EMBASE
72 GEL g
()
Patient 1 exp acute respiratory failure/ 16,545
exp respiratory failure/ 120,837
3 exp adult respiratory distress syndrome/ 51,418
((respiratory or respiration or lung* or pulmonary) adj2
4 (insufficien* or fail* or deficien* or disturb* or 157,745
dysfunction®)).mp.
(acute respiratory failure or ARF or acute respiratory distress
> syndrome or ARDS).mp. 74.893
P &3t 6 lor2or3or4or5 237,616
Intervention 5 €xp artificial ventilation/ or exp oxygen therapy/ or exp 286.222

noninvasive ventilation/ or exp positive end expiratory

YAS /B3 HIFE Y 2| 61



o,
S~
M

2 o 8] e
a(H)
pressure/
((non-invasive or non invasive or noninvasive) adj2 (oxygen*
8 . 23,653
or ventilat*)).mp.
9 (positive airway pressure or positive pressure ventilation or 51 442
NIV or CPAP or nCPAP or NIPPV or NPPV).mp. ’
10 7or8o0r9 313,657
11 exp helmet/ 6,283
12 (helmet* or hood®).mp. 18,185
13 1lorl2 18,193
1&3% 14 10 and 13 842
P&I 15 6and 14 450
EMBASE 450
Cochrance Library
72 aw 280l daed
()
Patient 1 MeSH descriptor: [Respiratory Insufficiency] explode all trees 3,132
) MeSH descriptor: [Respiratory Distress Syndrome] explode all 2,785
trees
((respiratory or respiration or lung* or pulmonary) near/2
3 (insufficien®* or fail* or deficien* or disturb* or 104
dysfunction®))ti,ab, kw
4 (acute respiratory failure or ARF or acute respiratory distress 267
syndrome or ARDS)ti,ab,kw
P53 5 #1 or #2 or #3 or #4 5,945
Intervention 6  MeSH descriptor: [Respiration, Artificial] explode all trees 7,001
7 MeSH descriptor: [Oxygen Inhalation Therapy] explode all 1747
trees
8  MeSH descriptor: [Noninvasive Ventilation] explode all trees 342
MeSH descriptor: [Continuous Positive Airway Pressure]
9 1,296
explode all trees
((non-invasive or non invasive or noninvasive) near/2 (oxygen*
10 or ventilat*))ti,ab,kw >0
11 (positive airway pressure or positive pressure ventilation or 100
NIV or CPAP or nCPAP or NIPPV or NPPV)ti,ab,kw
12 #6 or #7 or #8 or #9 or #10 or #11 8,444
13 MeSH descriptor: [Head Protective Devices] explode all trees 109
14 (helmet* or hood*)ti,ab,kw 25
15  #13 or #14 134
5% 16 #12 and #15 26
P&l 17  #5and #16 18
Trial 15
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Ref ID 7R} 7} 4 9 9

A=

— T2 AE KA K TRALSE

— o
1. AAA E0F = HEREARIZT? ofd 9 uiA|, = 35 A& YsHA L.
2. A7} A AR HEH? Patient/Population, Intervention, Comparison, OutcomeZ ©]-&3}0] EAJ5HA| L.
Z3bolA] Qirhd A, Aol A AHAEE ARIIA L.

SECTION 1 : LY E}FE

st = S YItZE 3 H 1
o] A= HHsHA vl AfA A+AEl taf P = 3Act. g o
L1 | 22 48 o] sj3a R Agy|zo] gyislojo gtk Xeeg 457 [RE $elolt | O UL
Aol APERE ZTE A7E Fxslo] o) g AaF 0 =94
Ha % g obdol B3 A 9 A7 F22 $PsIgrt 0 9
12 | Holx % o] 7o) ol B3 Alejs) AmF&o] Sasolol sl o4 Byxg | O oL
23t 3] 2ol A Elolof g 0 =24

ZZF 3 AMo] AYEHA
Hofte 7 7je] A Al o] 8dte] Hajstelok et BuM= HAAEet Hole | g
#o]2(e]|, Central, EMBASE, MEDLINE, OpenGrey, 1999-2009), B4017t 7185 | 5 oy o

L3 | ojokshaL, 7R3t B9 A4 Aeto] AAsolof gk BE AL A, F4, B} O Baja
A, 548k A7 S5 (specialized register) AE, Si=oF A7k AR, A2 | xqé%ey}

HE 52 3 B oo 3tk vl = A9A B4 #9] B 58 ARl

a

o] WEHEAS SRE 49 o] £ 485 e 4 ek

A7 99 2 2% Fejol tiF A9 7|zo] AN

L4 | e g Aol vion a7 s BAE U SMEEs 3 oo
MBI RS BE ARG A, T /1S o 25tk o} diet.
A 9 WiAE A5 B=o] AN HYLE e

L5 | e 9 ue 97 BEo) AXslolo} Ak, WY 478 FTRA FHZANT S | [ opyo
oIt
Qg A759 S4o] AN =Y.

Lg | MEeRel AR 34, (BA)ERt E 5] Fe2 Aot} vk, #48 dize) | O ]

T Bl 9, A, A, ARAA A, A, ol 17k B5E, Faraghe] O ohle

AR = ofok Fhet, (FaL: 9ol AXE E4dE0] # FE7} o et T 4= UTD.
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714

NEC/\ /" ans oigst uiziss e

A8 4759 Ho] Wrhsln 7|4slo] ot
APl ALE 71 S AAlStoloR ditt. A7t Eu AR AES A

[e]

=

s

A
T

ful AN
1.7 t}. d}2 S0} Jadad scale, risk of bias, UE 24 F= AW = A 221y | O
' 7} 4% B ADRAES o] 89 2 B919] AW} Ayt AAlElo] glofop gk (o] | O °FH.L
| Balo] “We’, w8’ 0% BrhHolths 2 FUSHA AXTH QA 4 ek
A ATE9) H5E AoFIAL 0l WelE AN AT % b,
AdE A759] 22 FHs| F7h= At
UYEY QAT A7) Ao} AR, ARES A TejElolof s oligt A | 4 g
18 | o] g mdstt IYL 7| 2ol etelA ANl dek. (B WE A | g opyo

FE9| go] ol AS o] QA sl eF S| Aol S 5 ek 7H G
8o “of] 9" AT o] FRJA *o' 2 Bt 4= Qleh.

Aaa7e) 29 g4 ol Agstnt.

A5l TS BUIste] el P4 7hs/dol A Eolor FHel: SRt | q
1.9 7to] AlF A%). ool lrtd MH IR P (random effects model)& AHES] 0O ohje
' of 3hal, AIE ISk o] YFHOR 2t x| aEofoR Al Ps= A | o maly
o] FARIZR). ol&/dol tha AFokAL Astrtd “of" & A ST
9] o]AR /Y o2 5| HHoHA Zckar ).
S5 H1EH Y 7FsAdo] B7HE ik 0
1.10 | =¥ HIEHS] 78 JHRIC: funnel plot 5) E= B 2 AIC: Egger | 4 ol o
' 3|87, Hedges-Olken)2 7t5tofof gttt (Fan Aldie A77} 1070 vikteld | 4 maly

B A=)

olelS} Bl il

L1 A Y80l 71&=°] Ak O
T AAE BE0E L A ATE9 A7) $47} Wekh Alsolor . O ofie
SECTION 2 : 2210j| Cist T4 qot

o] A7<] HHEEA A Wrlo] et FAH BrH= TR O ++ (95
9% (+4): TJREL] 7]20] WS, B1S o] At 9. 0+ (-871s)

21 387k (+): 71 T ui wlE ) Bels) o] oie] 057 gle 0 - %
U () 71 O G O, B 97 OA0le] R aAod 4R oft . | O RAE/
a4 (0): A7t SABRA RAYIAL AT RF B, 22E 59 - A (0)

22 ol @FEIE PEt Y WA Aoz Ag s A D 0

Notes.
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Ref ID 7R} 7} ¥4 9 9

A=

— HTAE 3 TRALY

L. 5299 QAPAIY A7 i H15A9] QA Y 77 o] ofele A9 SIGN A7 47 25 duelEe dest
o] QEre AAAES o] §IHES St BN AAULY A9 B 1.2, 1.3, 1.4 Blo] glow] A7E 140l

9] 5FTE TE = ok
2. A7} A4 AR HZSH}? Patient/Population, Intervention, Comparison, Outcomes 0]-&35}0] EA3IA| L.
AgelA] i iAol A A1), Adsithd AAHYAES AR

HhAALS: 1. S AR AT ek O 2. 7IEt AR O (18] A):

SECTION 1 : L{H EtZT

st o7& Hord Hl 12
o] A7 AAstx P A ATEAS HE O d
L1 | a7 BAP} 2stn geksisl, 42)7} & sloj Qlofo sk, 134 gord a7t | O ok
=30 RfolA], 99] 2ES 97] I7 ARo] HHAA Whsplk wsth | O B
AR7 txFo 20| AT A e e yog AN=Eg. O o
L2 | oleft Aol At ol RS Fa9lR wigshs AL ok Fast O ofHe
o O &g
A3 29| H(concealment method)°] A+&-E| ]t} )
13 | MEeA evl(concealmen)t A7 @70) A1 Alo] A HROl FEAR | T opy g
' o] $55 w2 S Iole). g Lut A8s] ABEA S AL AT | T gy
ZEARE aHE A A0 HRBAY S Ate AT 2T i
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Osterkamp (2022)
T W&
AEA W ARE L TRV I, S
» QVIAESEHS : NCT02173327
» =7} dimfa Zisk
» PR A7I7E 2013, 11. ~ 2016. 11
AR 3R ER T WA T 1Y o =524 0= CPAP

A A A1871710] T fh vl

SHHZ(pulmonary complications) &

A = AT 8 BR e 71379
- ddl CPAP 699, UkA= CPAP 6894
» ES7|E
- 184] o]
- 78 BR e 3K, 7iE ts R $&, Whipple's procedure %)
- & 3 PACU Y] AEH &=t
= Hﬂxﬂﬂ—r
55 HASHA. 7oA Aka B @Wo] F 3t 84, A71E 719, 7HYollA CPAPE dh=
Q«LXP, H2 F2F, A73o] vl52
X —%ﬂ“ﬂxﬂ A 724 HH7<q % ol eAb= T4 AT Xﬂﬂﬂ
- & 9 E7Fs AL e AlIZEo] AT odRl #A Alee St e T ICU U 4
B]739e] ZE(non-epidural anesthesia)
» TR 714 B4
ZA (n = 48) B (n = 48) SMD
& 57, n(%)
Whipple's 24 (50) 24 (50)
ERGSUE & 24 (50) 24 (50)
Lol, H+t (ﬂvuﬂz}) 68 (+.8) 67(+.8) -0.16
BMI (kg/cm?) , B (BFHA}) 26(+7) 25 (£ 4) 0.17
A, n (%)
k=i 39 (75) 39 (75)
4 13(25) 13.(25)
AfA score, n (%) 1) 1@ 0.06
2 27 (52) 24 (46)
3. 24 (46) 27 (52)
FAAE, n (%) 0.19
AN g 21 (41) 16 (31) '
B &4 11 (21) 16 (31)
=9 1A gl 20 (38) 20 (38)
&%, packet years 29 (£ 22) 24 (£ 24) 0.22
Alcoho lumts per week -0.21
T LIS AFE n (%)
0 26 (50) 17 (33)
1~7 11 (21) 12 (23)
8~ 14 6(12) 112D
15~21 6.(12) 6.(12)
)21 1 5
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= W&
FAE (n = 48) H W (n = 48) SMD
ARISTCAT-score 38 (£ 9) 39 (+ 10) -0.11
ARISTCAT-percentage 9(+11 11 (£ 13) -0.16

- S Y T FEA MR & 2AGH QIAT HA

ook
o

A w FAPAEE: AEH 9l CPAP
EANE)  w AR Comfort CPAP Zip helmet (DIMAR, Medolla, Italy)
" SN IEEFS

= W&
- pressure release 7.5 cm HO
AE - oxygen saturation » 92%, T+ Y497t A4s5] AHgt
- A AT S
_ EY
aaag | A e e e
- IR} o), WABES Baste A4S e FAY A8
ogV|E | mEL
ga PACU

(MEAIE) = WEAIEE: H vhAD CPAP
= AREZHIE: NR
. VA DRES

T e

Ag - pressure release 10 cm H,O

° |- 52U EAY45E ArE 52 sl A4
~ ol 2412k it 1084 A2
- Rl 2 A6l 42 A& T
olH|E | WEL
T4 PACU

A

™
]
N
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M
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e
oX,
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ﬂ]-l): ox,
-{O‘t
H,
i
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o
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EE 3Y o)A 4k B 9¥o] I Q3 A9, HE FUIH, &7t
85, Al 38% 23} Ak Bt 100 23, AA ESEE A profusion of mucus) —
BN HESHRE 3t A H= ofH U & A9 £8 Afo|HE &3

- 385 H(respiratory insufficiency)2.& 2Igt ICU ¢
- e T 6ol et Aol Qs x-ray 4LE IRIE HH/ 57|
- 30¥ AMSE
- 3} EH 7 (overall comfort during CPAP)
1) CPAP 8 % 5394 Bu7h 24 & PACU =32+ 2417t 0] AJ¥3} PACU HY A Ao
NRS (0 ~ 108)&2 &4
2) 7} S S Bt w4 3RS, ok, AxA
» SEhE O HEALR
- SAE F 2198 (30%), s SAE T4
- Bl F 20(29%), vl SAE A
n F FATE 7|17 309

oady 1) kA
() A &85 T ol i3

I rfe g oy
oL ol

N
N
aiv)
=
o.?l’.
;
(¢]
~
o
Hu
I
X,

S+ 2178(30%)
o 1678(23.5%), 2B &2t 475(6%)

o

ZA (n=48) BT (n = 48) Je)
A& 247 & Bt
_ EWZ A4(NRS), 9% (I0R) 2(1~4.5) 2(1~3) 0.43
HHZEZ S, n (%) 5/48 (10) 0/48 (0) 0.03
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b MEHEl 28 58 U XARFES
T Ik
ZA4 (n=48) H|T (n = 48) p
EHS U n (%) 8/48 (17) 13/48 (27) 0.14
227, n (%) 10/48 (21) 13/48 (27) 0.34
EF5 HA, n (%) 6/48 (12.5) 4/48 (8) 0.60
A& S, n(%) 26/48 (54) 0/48 (0) NR
ZF A& S AIKE), 9% (QR) 1.50~9 -
A& ST 99, n(%)
A= 2ay 0/48 (0)
QA 6/48 (19)
Az 4/48 (13)
ekt 0/48 (0)
71ek 22/48 (69)
- NRS: 0 ~ 107HK] F2:, M47t =242 2mzi0| 238t ojnjat
2) %84
(1) 34 A= B 27}
ZA4 (n=48) H|T (n = 48) p
SEEAM 0= oI5t [CU AYY*, n(%) 3/48 (6) 5/48 (10) 0.46
& T o I 85 2, n(%)
$& 3 HY 34 3/48 (6.3) 9/48 (20) 0.06
5% T X-rayE Slold Hg 2/48 (4) 4/48 (8) 0.40
FEFT3YoAAHZ HG 15/48 (31) 19/48 (40) 0.39
& 5 39 o] A AL, n(%) 18/48 (38) 21/48 (44) 0.53
CPAP AlF 717HE), 9% (IQR) 358 (350 ~ 360) 70 (66 ~ 80) NR
308 AHE NR NR NS
* B} H20| pvalue Z/0| CH2, HE 7|Z02 X2EE3! 221} HO| 7t D5 0.05 0[AY
() 3} <3 Bl At
ZAF (n=48) H|Z (n = 48) Je)
A& 2417 & EHZH(comfort)
~ EH7 HE(NRS), $9% (IQR) 2(1~4.5) 2(1~3) 0.43
HHZEZ 34, n (%) 5/48 (10) 0/48 (0) 0.03
Bt n (%) 8/48 (17) 13/48 (27) 0.14
Az7 n (%) 10/48 (21) 13/48 (27) 0.34
BT EA, n (%) 6/48 (12.5) 4/48 (8) 0.60
,,,,, A& S n(%) 26/48 (54) 0/48 (0) NR
ZF A& SH AKE), 397 (QR) 1.50~9) -
A& ST 99, n(%)
AR = 2ay 0/48 (0)
24 6/48 (19)
Az 4/48 (13)
ekt 0/48 (0)
7]ek 22/48 (69)
- NRS: 0 ~ 107HX] F=:, M47t =242 2mzi0| 238t ojnjat
- OFRA X|HO|IA] KI5t ZTto U Hal
A2 AE - 7F83 upAd CPAPT H]ste] <42 &ul CPAPS AtAsS 42 9 o T 3 WA 9
glo] GABH UEhgou, A0 W wlala s el SA4RS o Eol Uehd
H| 1 n A7H] Y: The study received funding for equipment purchase from “Laege Sofus




& &

Carl Emil Friis og Hustru Olga Doris Friis' Legat’, no grant number was provided.
m Conflicts of interest: The authors have no financial or non-financial interest to
disclose.

a8t 1+

ARISCAT, Assess Respiratory Risk in Surgical Patients in Catalonia; ASA, American Society of Anesthesiology; BMI, body
mass index; CPAP, continuous positive airway pressure; ICU, intensive care unit; IQR, interquartile range; NRS, numeric
rating scale; NS, not significant; NR, not reported; NRS, numeric rating scale; PACU, postanesthesia care unit
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5 MEE 23 22 9 XIBFE
Saxena (2022)
T W&
AEA w ARE TR, S
» QXA EENT 1 NCT02173327
m A=t QI
s AR 7|7 2021, 3. ~ 2021. 5.
m ATEZ] ARDS $HALONA NIV 5238 A| AR8717] 719] &3} H]a
At w ARoial FEUH9E Q1% ARDS 34 60
- g9l NIV 309, uFA3 NIV 307
= IV
- 18 ~ 80A
- IE1}19& 913k ARDS A2 F21H9 ICU Jgt st
- Aol B2l Tt
= 87| 7]E
- S5 Aoy ﬁﬁl&g% U a3x}, S8R, st E2HY, X% S(encephalopathy), 417
4 Agko 2 QIgt 3FHA, H™ehE oju] ¢l Q= 2L 39l AEol e A AT ES
IAZo] = gL %}‘?i 71°=‘ 71 BHAMNeS T2 31}, FAAWEAS 7Fs/30] Sl 3R 4k
713 AEs Axs 3t
n r,HAPx]- 7] ;q _H
ZAE (n = 30) H 7+ (n = 30) D
9/ 18/12 15/15 0.43
o], Bt (FEFHAD 53.23 (9.179) 52.56 (9.807) 0.787
BMI, median (IQR) 24.5 (22 ~ 27) 23.5 (21 ~ 26) 1.000
Ak B+ EETR} 87.03 (3.567) 87.87 (3.371) 0.124
Bt %uﬂgcg Bt + BFTA 83.63 (1.159) 83.33 (1.709) 0.429
Pa0,/FiO,, B + FFHA} 155.33 (3.830) 155.33 (2.975) 0.946
Respiratory rate, HaF + ¥FHA} 32.77 (1.165) 32.37 (1.066) 0.171
SpO,, Bt + EFHA 84.47 (1.479) 84.6 (1.221) 0.355
SAPS II, Bt + HEFHA} 32(9) 319 0.668
SHHASE n (%)
T 10.(33.3) 12 (40) 0.592
18 12 (40) 14 (46) 0.602
R Ry 3 (10) 5 (16.6) 0.451
oA 125} 2 (6.6) 3(10) 0.642
A 7H2%) 1(3.3) 0 0.493
Ay = IAAEE: Y NIV

EFAre) -

AR Tnnaccel SAANS CPAP Helmet
FAAE ZE2EZ NIV Al"E2 SA,

HlEE BT sl 289

X g
- B/ 60% DIt A A AR ) 2% BEE 5] A5H 371
A2 |- HE 5FTS ALl —ﬂ_—“j 355 30 "W, tidal volume of )6 mL/kge HHE
’6‘7] o]:(]):]— x]_a_xq_i S (ja‘;
- NIVeF HENCE 4:19] A)ZF HIE2 §A%
A | - SR AE 240] Hole B NIV ARk 73 o8 Fou7biA HENCH non-
AlZk rebreathing mask® HZsH
ol |~ patient’'s conscious, oriented with stable vitals, and absence of any
= tachypnea with respiratory rate lower than 25 breaths/min and no use of
= accessory muscles
oS 0|25t HITEH Lot 271




T W&

- arterial blood gas analysis (ABG) pH = 7.35; partial pressure of oxygen
(Pa0Oyp) = 80 mmHg, SpO, = 94% with FIO, < 0.40, and EPAP of 5 cm water

A4 | Z2Y19ICU

_4

(HlEAE) = ﬂ l*fﬂ ohd kA NIV

(@457 v 29 25w 9 el

1) 2 = @;d— B m5o] A HATEzS, &2, T A=, Yl =
2) Blalat: Qb ¥

- YAd T A
- o|xE3}: ICU AHE717h HYW AR, 22} EHH(patient’s comfort, VAS &7, 0 ~ 108714]

45 59, 847 SgE BHYE VIR

U 9 ey gl

= ’3?«&4& 717k 30Y
oAy 1) kA
(1) A& o kS
ZAE (n = 30) B]W (n = 30) Jo)
ZA| o) AHES n (%) 3/30 (10) 13/30 (43.3) 0.004
ot ¥ 0/30 13/30 (43.3)
e 3/30 (10) 0/30
2) 7854
(1) 82 IR & A 23t
FAT (n = 30) H W< (n = 30) D
ATE n (%) 3/30 (10) 13/30 (43.3) 0.004
HUW AP, n (%) 4/30 (13.3) 12/30 (40) 0.002
ICU A¥71ZH(Y), B+ (EFHAD 6.37 (0.556) 11.57 (2.161) 0.00
NIV A& 717V, Bt (FEEHA} 4.53 (0.776) 7.60 (1.354) 0.00

*Cho| m|E 7

Q) &2 +S= T A3t

FATE (=300 HIZF (n=30) yei
Patient’s comfort (VAS), BTHEZHXD 7.20 (0.551) 4.53 (0.629) 0.00
- VAS: 0 ~ 10771X| M=, Bp7t H24F SHES oolet

A AR WY NIV i 5F BE o s A8 2 AR § ATA Wul NIVE vhA NIVe}
Blwsto] o vhe AlphgT} o Lhe 287 BolY, ICU AA/IRME BEAZS. o Fush 2AS
oA 5 T2 et B29] g7t a7

H] 1L » A-tH] 2 Nil
® Conflicts of interest: None

dw7E 1+

ARDS, acute respiratory distress syndrome; BMI, body mass index; EPAP, expiratory positive airway pressure; HFNC, high flow
nasal cannula; ICU, intensive care unit; IQR, interquartile range; NIV, non-invasive ventilation; NS, not significant; NR, not
reported; PaO2/Fi02, ratio of partial pressure of oxygen and fraction of inspiratory oxygen concentration; SAPS, Simplified
Acute Physiology Score; Sp0O2, saturation of oxygen; VAS, visual analog scale
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T2 &

AEA w AR BRI AR, S
n AQAESEHE I NR
m A=) o] Alof
n OAAIE A7 2016. 1. ~ 2017. 12.
n ATER: FYAALAG T EHA SAtof| A Al CPAPT} ukA S CPAPZHS] &3} v

A w A FAAAAAYS SR $7F 249

- A9 CPAP 1189, kA= CPAP 1319

= ZI|E

- 18A] o]

- A EHACRE SFAo) LS EAHARF ATt 7| a respiratory rate » 30 breaths/min
or pulse oximetry reading { 85% or arterial oxygen partial pressure (PaO;) < 60
mmHg under room air)

- FAAGAH Y S(acute cardiogenic pulmonary edema, ACPE), = COPD &4 <}t
(acute exacerbation of chronic obstructive pulmonary disease) AP+ Z§5H

= HiA7|E

- altered mental status (GCS < 14), 33 43o] Q.

» TR 71A B4

ot

ok

A 9

o734 By

it

il
K

ZAZ (n=113) W (n=111) D

3/9q 56/57 64/47 NR
o], Wi (FEEHAY 62.53 (11.6) 62.86 (12.1) NR
SHPASE n (%) NR
A=y 4(3.5) 4 (3.6)
8 94 (83.2) 92 (82.9)
G H 79 (69.9) 62 (55.9)
AT 51 (45.1) 66 (59.5)
COPD 13(11.5) 25 (22.5)
ARF 01, n(%) NR
FANTAH RS 99 (87.6) 95 (85.6)
COPD &4 93} 14 (12.4) 16 (14.4)
55 9 954 ¥4, Median (IQR) NR
SpO2 88 (86 ~ 90) 88 (87 ~ 89)
PEEP 5(5~8) 5(~8)

- SXf 2= H 2R} Hes 2t

A w SAAEY: A CPAP
(FAAE) = ARSI CASTAR, Starmed, Italy
» SN E IRES

T& &
- gas flow A& £ 40 L
A9 - PEEP % A9 5 cm H,0 & 3 ARAESHE 94 ~ 97 %7t 5|5 3 ~ 5 cm
° H,O & S7HAZ
- 571 A4 BE(FiOy) 0.6°0=2 Aot A+t 717t &7t oA =
FAARE | - 1AZE
olg7|E | - HYSHA] 9%
i Rt

= 3 ARF 590 A2 RS 99 BA QY Aefol mre} BE A= 7K}l 19

(RFlaAE) = HWA[EY: QP upAS CPAP
» AR8AH|Y: Respironics, United Kingdom




T= H-&
= H YAl ZEES
T= W&
- PEEP 5 cm HO, 49 HE 002 A|Y & H3 AAISE 94 ~ 97 %7} H&=
° - peak ﬂow rate & ‘j' 260 L 0]%
- 571 A& EE(FiOy) 0.622 HAsta A+t 717t 59t HAgsHA] 95
FAAZE | - 1AZE
olg7|E | - HAI5HA] 9%
jg-i O:L/\]

= SU 37k ARF Q) W3 MRS 9o 2] I el et EE AR Fbete] 29

(A3427) = 23 a3 we U 3o

- ’“’H‘g(ﬂ—ﬂ_—. neurological failure (neurologic deterioration), circulatory failure,
respiratory failure (oxygen saturation { 88% or respiratory rate ) 36/min), airway
bleeding, or copious respiratory secretions and absence of airway-protective gas
reflex)

- A EdZ(discomfort): ‘dl/ofHQ’ 2 tigsleE ditgo g 2R

- A AR Ay o] RS HhAY oA ok A AR B 4 9oL ‘discomfort’ @F T sko] 3
2t '1_'.—6‘59]' HE fFad AREE &5 %

n 2EtE g EEANG

1) A 58(4.2%), NIV Ad2 S4A& &7 A A4 29 59

2) "l 2078(15.3%) NIV AW 2 A& <= A 4Rt 28 2078

= F 333 717k NR

ogdy 1) HAd

EAZ (n=113) H7S (n=111) D
A9t vhg, n(%) 55/113 (48.7) 76/111 (68.5) 0.003
2) 784
(1) A YA ® TH A3
A (n=113) vl (n=111) D
A S, n(%) 5/113 (4.4) 20/111 (18) 0.003

- 2R0AE ST 242 M LS S} RIQI5I0] SAGIAOL AUE FI2ENME ZSOIAC AR, Of I 225 1
2 EA0) 2RE TS 02 e

- & K|HO| PRIQHIE AIK A| 2t 0| £2 2P 510 HAtsh= A S 5/118 (4.5%). HWE 20/131 (16.3%)
2 LIER
Q) A 8= T A
EAZ (n=113) HlZS (n=111 )
Discomfort (YES), n(%) 46/113 (40.7) 79/111 (71.2) {0.001

AR AZ FAAARAGEEET COPD oStz -S54 WY¥st S35 EAjoA &9l CPAPS vkAd
CPAPE AT & A=

H|aL = A A
® Conflicts of interest: =

d87h 1+

ACPE acute cardiogenic pulmonary edema; BMI, body mass index; COPD, chronic obstructive pulmonary disease; CPAP,
continuous positive airway pressure; GCS, Glasgow Coma Scale; NIV, non-invasive ventilation; NR, not reported; PaO2/Fi02,
ratio of partial pressure of oxygen and fraction of inspiratory oxygen concentration; PEEP, positive end—expiratory pressure;
Sp02, saturation of oxygen
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e §
AT w ATRY PR YAT, BN 71

x APAFEERE | NCT04502576

= A7} olgo}

= fAARE 7T 2020. 10. 13. ~ 2020. 12.13., 9+ T=A1™ 2021.2.11.

= AR TRUHOR IR FHANAHTERA Aol 4 Ao NIV HFNC 23} v
ATY  w AP T FHANLHTERA B4 110

- A9l NIV 55, HFNC 55

= I37|E

- 292 gt FAAAANAZT S TR ACR [CU YUY F Jh7|7ho] 24A17F Wil Ea}

- Pa0,/FIO; < 200, PaCO; < 45 mmHg

- W TERA FAE,
Association class ) II or left ventricular ejection fraction < 50%)

- AT ol F9 4
= wlA1E
- aPg A, A579) FRAT o), A Fof A3 A oju] 124 o4 NIVL HENCE

T2 gt

n o714 £

S (n = 54)

H I (n = 55)

o], median (IQR), v 66 (57 - 72) 63 (55 - 69)
A, n (%)

44 12 (22) 9 (16)
34 42 (77) 46 (84)
BMI, median (IQR) 27 (26 - 30) 28 (26 - 31)

oA FEHERE n (%)
A=y 24 (44) 33 (60)
A2 Ty 13 (24) 10 (18)
&4 50) 11 (20)
H A 5kA} 3(6) 509)
2| oot g vk 2} 24 0
HIV 1(2 1(2)
H AR A 2] =-4170] 4] 0 24
FAETTINHEY 0 102
ALY JHAY-HYAAA A= 0 12
& A 4(8) 0
A17sH A%t 0 2 (4)
AH| AHE Zof 0 12
g =sfo|m Aot 0 12
AT 554 717k, median (IQR)
AL717E, A 2(1-3) 2(0-3)
ICU ¢, AIZF 10-3) 10-2
5= A AEHs<E, beats/min 75 (65 - 87) 80 (70 - 90)

=2 AH 8, median (IQOR), mmHg

=7 Y 130 (125 -150) 138 (126 - 152)

ot 3 92 (84 - 101) 91 (80 - 102)

ol Y 70 (63 - 75) 70 (61 - 90)
SEAHE 351 A(VAS (0 ~ 10) 42-7) 4(1-06)
SEAF 558, breaths/min 28 (24 - 32) 28 (23 - 32)

A FHE 7k B4 AT} median (IQR)

o e 35 AFA Ao gl EXHNew York Heart
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T= H-&
FAT (n = 54) H| W< (n = 55)

Pa0,/FIO; ratio 105 (83 - 125) 102 (80 - 124)
pH 7.47 (7.45 - 7.49)  7.46 (7.45 - 7.48)
PaCO,, mm Hg 34 (31 -37) 34 (32 -37)
SEAH AL ST

Pa0,/FIO; ratio < 100 26 (48) 27 (49)
EZ2AH FH X-rayol A9 Bilateral infiltrates 54 (100) 55 (100)
BHF ok

Dexamethasone 54 (100) 55 (100)

Remdesivir 44 (81) 45 (81)
SAPS 1I, median (IQR) 32 (27 - 35) 29 (24 - 34)
SZA1% SOFA score, median (IQR) 2(2-3) 2(2-3)

- SMZ 18 FARIEE = | HgRalz TIEE0] B0 HixE

Aty = SAAEE @ NIV
FEAANE)  w AR2AHEY: Dimar, Italy, or Starmed-Intersurgical, UK
» SN E IRES
T W&
- Fx 42 BX 10 ~ 12 cm H,005kL FAF &34 a peak inspiratory flow of 100
L/min7IA] =EsHA| 9t
Mg | - S7TEF}HPEEP) 10 ~ 12 cm H0
- S3E ASEDE 92 ~ 98%°) LG oHE S FiO, 2%
- S} Aol wet o7 AlE 24 7ot 3719 > 10 em HO
Al | - 48A1ZF 74
- 7|2H0 =2 I 7| =T A, B ICU Bl A7HA] X438
- 48A17F A F FiO; < 40%, S&E 3 253] o]kl H¢- Al
- PEEP #4, 8 B 8 cm H,OF £0]1 304 ol A5 f 4AAzske 92%
og7] | ol EEE B9 253 olotE FAIEE BF SA SHetal #FE|nkAI Y HENC

Jo
(NP

Z =2 wAst
- 39 3 3 AE7F B 58 F 25 oJAF and/or ARAESHE 92% o511 AL
NIV 27
A4 | ICU

= S SA A4 Y ZREZ ueh A A 7E f BE A& AT

[e]

(BaAlE) = vaAEY: 19537 EY AHAQ H(high flow nasal cannula, HENC)
» AR Dimar, Italy, or Starmed-Intersurgical, UK
. HTAS DRES
T W&
g | - gas flow #2& AIE 260 L, Sk ALSESIE 9 ~ 98%e] =R FO, 2%
° | - 7k HE A woof whet 34T, E= 37CE 24T

FAA] | - 48X FA] TR Al 2 S 7|ES ST 5L
7t | - 71EAo R A= 7| EAT A, BE ICU B9 Al 7HA] A14%

- 48A7F §A] B FiO; < 40 %, 85 £ 253] o|519] 49 Al

- FiO, ¥7glo] SRt A2 oxygen flow 5 10 L ©]3t& S-A|3F AFefoflA] Ab4
23T 92 ~ 98% FAE I T EFE B 2532 A=W HENCE ¥iF&g] upAdLy
v e E wAsH

ICU

FA: 2y T2 EZ0] et #x) A7E At BE A7 AlTs

23} ¥is U 4]
O

S

H”f%

Al

n
AN ol o
= 5

)

1
iR
o

Helmet Noninvasive Ventilation (Helmet NIV,



- ICU A L717r

- QP4 end point: 7%= A ol
QSFo[HIE ¥AY

- 119 S 24 Ais
A& Barotrauma),
(Extracorporeal membrane oxygenation), 7H:-4

-3A7171 E4

= g

CICU Y 2, V1R ERe

EEE AT

Aoy Al 7l m A A 7] 717,

A AMEHZ(Upper limber vein thrombosis),

EHZ(device-related discomfort): VAS(O ~ 10) &4, F252 &

D) SAE: 2%, v & 7] ddRet A 17, ARk WigEoly el

2) HlWE 138(Q%), A5 2 &2 Q6 19y
» Z AT 717k 60Y

.9_
o H

Aol

by, AljA R o] Bagk FHARA,
L pERES

[e)
Ky

guaxn 1) A

(1) 20N AARE A A 2 F7A=0 22

g ATE olgRrgoR HIY

AWM =54) HIF(n=55) p
ICU°IA2] 7, n(%) 17/54 (31) 22/55 (40) 0.43
g ol I HF 14/54 (26) 18/55 (33) 0.53
HE5 12/54 (22) 19/55 (34) 0.2
718ENE, n%) 4/54 (7) 11/55 (20) 0.09
AlgiA&o] 875= 54 A4, n(%) 4/54 (7) 8/55 (14) 0.36
A=, n(%) 2/54 (4) 7/55 (13) 0.16
715 2/54 (4) 4/55 (7) 0.7
13}7]5(Subcutaneous emphysema) 0/54 5/55 (9) 0.06
AR AN EHZ(Upper  limber  vein
thrombosis) 1/54 (2) 0/55 0.49
A ]2 AASHExtracorporeal membrane
oxygenatlon) n(%) 0/54 3/55 (5) 0.24
ZFHEA, n(%) 0/54 2/55 (4) 0.49
2) F84
(1) A WA ® B 23
AT (n = 54) H W (n = 55) p
289U Al A&, n(%) 16/54 (30) 28/55 (51) 0.03
QEAETI AT & B F 28Y
A7 AR, n(%) 15/54 (28) 28/55 (51) 0.02
289 & 3FHEX QY vAF 7IZHY),
median (IQR) 20 (0 ~ 25) 18 (0 ~ 22) 0.26
A2 2> AZE, median (IQR), 29 (8 to 71) 21 (4 to 65) 0.03
SH AT ER n(%) 0/54 0/55 0.02
71 %A A n(%)
Artas 15/54 (28) 27/55 (49) 0.03
SEISEE AT 13/54 (24) 24/55 (44) 0.04
24 EA(intolerance) 11/54 (20) 5/55 (9) 0.11
S5 ofst 9/54 (17) 25/55 (45) 0.002
SEZF AT (50% 9/54 (17) 23/55 (42) 0.006
AAAFEHSH Altered mental status) 1/54 (2) 1/55 (2) > .99
&3 1/54 (2) 1/55.(2) > .99




TE W&
FAE (n = 54) H| W (n = 55) p
FE(Hypercapnia) 1/54 (2) 0/55 0.49
Inability to clear secretions 1/54 (2) 0/55 0.49
ICU AP, n(%) 11/54 (20) 14/55 (25) 0.65
HAW AR, n(%) 13/54 (24) 14/55 (25) > 0.99
28 AR, n(%) 8/54 (15) 10/55 (18) 0.80
609 A, n(%) 13/54 (24) 12/55 (22) 0.80
ICU A ¥717HY), median (IQR) 9(4~17) 10 (5 ~ 23) 0.22
(o op9l B4 23D
PaCO; { 35mm Hg (n = 59)
FAZ (=28  Hlud(n=30) P
289 A1 AHE, n(%) 5(18) 19 (61) 0.001
ICU AP, n(%) 3(11) 12 (39) 0.018
HAW AP, n(%) 5(18) 12 (39) 0.092
28 AR, n(%) 3(11) 8 (26) 0.19
60¥ A, n(%) 5(18) 10 (32) 0.24
ICU A¥717H¥), median (IQR) 8(4~17) 12 (6 ~ 23) 0.12
289 F SZHE2 QW A 717HY),
median (IQR) 21 (11 ~ 25) 14 (0 ~ 21) 0.07
PaCO; = 35mm Hg (n = 50)
ZA (n = 26) BT (n = 24) P
28 Al AHE, n(%) 11 (42 9(38) 0.78
ICU AP, n(%) 833D 2(8) 0.42
HAW AR, n(%) 833D 2(8) 0.78
28 A, n(%) 5(19) 28 0.78
60 A, n(%) 833D 2(8) 0.78
ICU A¥717H¥), median (IQR) 9(4~22) 8(5~17) 0.88
289 F SEHZX QW A 7I7HY),
median (IQR) 16 (0 ~ 24) 20 (1 ~23) 0.80
PaCO,/(FiO; x VAS &5t A >
30 (n=55) p
SAE (n = 27) H W (n = 28)
289 Al ATE, n(%) 6(22) 932 0.55
ICU AP, n(%) 4(15) 5 (18) > 0.99
HUW AP, n(%) 4(15) 5 (18) > 0.99
289 AR, n(%) 3(11) 4 (14) > 0.99
60 A, n(%) 5(19) 5 (18) > 0.99
ICU A¥71ZHY), median (IQR) 53~ 10 8(5~11) 0.21
289 F SZHE2 QW A 717HY),
median (IQR) 22 (13 ~ 25) 21 (10 ~ 23) 0.49
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T= H-&
PaCO,/(FiO; x VAS T H) <
30 (n = 54) e
S (n = 27) B (n = 28)
28U A1 ATE, n(%) 10 (37) 19 (70 0.03
ICU AF, n(%) 7 (26) 9(33) 0.76
HAW AP, n(%) 9(33) 9(33) > 0.99
28U AL, n(%) 5(18) 6 (22) > 0.99
60 AFY, n(%) 8 (30) 7 (26) > 0.99
ICU A¥717HY), median (IQR) 13 (6 ~ 20) 14 (5 ~57) 0.42
289 & SEEXQH vAlE 717HY),
median (IQR) 13 (0 ~ 24) 1(0~19) 0.29
(2) 4138 post-hoc £4] A7}
Hazard ratio (95% CI) p
28 AFHE, n(%) 0.27 (0.10 ~ 0.70) 0.02
- & ZHXOIE HOl 4 HY
(3) & 5= T At
FA (n = 54) H 2 (n = 55) P
48A17F o] FA717] T EHTHVAS),
B (EEHR) 3.73.1) 1.8 (2.4) {0.001
ZA] EWA(intolerance) 2.2 Qg A1k
* n(%) 11/54 (20) 5/55 (9) 0.11

*EA YRR 2HH 200N FR et At S Aty

ot

ol7} ik

K

ille

AR AR 5 A7l QAAER 28Y 7 BFEE V1T MRS L 1 £
2 Xy o2 AIAEE0) ¥ BE 99 $7} A7t Bag

B m 4] A funded by a research grant (2017 Merck Sharp & Dohme SRL award) by
the Italian Society of Anesthesia, Analgesia, and Intensive Care Medicine.

" Conlflicts of interest: Dr Grieco reported receiving grants from the Italian Society of
Anesthesia, Analgesia, and Intensive Care Medicine during the conduct of the study
and grants from the European Society of Intensive Care Medicine and GE Healthcare
and travel expenses from Maquet, Getinge, and Air Liquide outside the submitted
work. Dr Montomoli reported receiving personal fees from Active Medica BV outside
the submitted work. Dr Conti reported receiving payments for lectures from Chiesi
Pharmaceuticals SpA. Dr Maggiore reported serving as the principal investigator of
the RINO trial (ClinicalTrials.gov NCT02107183), which was supported by Fisher and
Paykel Healthcare through an institutional grant, and receiving personal fees from
Draeger Medical and GE Healthcare outside the submitted work. Dr Antonelli
reported receiving personal fees from Maquet, Chiesi, and Air Liquide and grants

from GE Healthcare outside the submitted work. No other disclosures were reported.
n FU AT T AR 20229 HE F9-2 20219 HE £919] post-hoc 24 EHY

d87F 1+

BMI, body mass index; Cl, confidence interval; HFNC, high flow nasal cannula; ICU, intensive care unit; IQR, interquartile
range: NR, not reported; PaO2/Fi02, ratio of partial pressure of oxygen and fraction of inspiratory oxygen concentration; PEEP,
positive end—expiratory pressure; SAPS, Simplified Acute Physiology Score; SOFA, Sequential Organ Failure Assessment;
Sp02, saturation of oxygen; VAS, visual analogue scale




Osman (2021)

T y-&
A m AFRE R AASATE S
= QXA SEHT : NCT04005092
= AF=7) Lol Ao}
s AR A 7]7E: 2018, 1. ~ 2018. 12.
» ATEZA: FAAPAHEE Sxloll A AHl CPAPY T340 & At4 Q9 7He] a3} v|w

AFAY w Ay SAAAIE RS (acute cardiogenic pulmonary oedema, ACPO) THA} 2069
- &9l CPAP 1019, HFNC 1059
= I37|E

- 18A]] o4
-3%E )30 b.p.m.
- reservoir facemaskS ©]-835a] AbA Bt 15 Lo} ZFA] Wek A4 Z3HE 90% 1]Tt
= HjA| 7|
- altered mental status (GCS ( 8), @LASA| = £=A7F B Qst %Q’Q’i Y, AR &
3, AAA, HollA 7113 TFHA, S5 Aol 283t 3t AHud e H SAee] TAgt
4 AL 5E
m R} 71A EA
ST (n = 94) BlWt (n = 94) J2)
=/ 60/34 63/31 0.759
Lol, B+t (95% CI) 60.9 (58.3 ~ 63.4) 60.5(57.3~63.6)  0.844
BMI, B+t (95% CI) 28 (27 ~ 29) 29 (28 ~ 29) 1.000
S n (%)
A=y 75.(80) 65.(69) 0.132
ARESE 48 (51) 49 (52) 0.884
okg 41215} 32 (34) 27 (29) 0.53
i 68 (72) 55.(59) 0.07
ACPO €91, n(%)
Lk=: )y 67 (71) 65(69) 0.750
5y 22 (23) 21(22) 0.862
g B 3(0.3) 4 (0.4) 1.000
et 23 2(0.2) 4 (0.4) 0.174
SRS 7k AR 51 (59) 53.(56) 0.769
HEE HE ARA 43 (46) 41 (44) 0.771
_‘}i—r‘ X]i, n(‘V)
Isosorbide dinitrate 1A|7F 76 (81) 66 (70) 0.13
Furosemide 64 (68) 55 (59) 0.23

- S HE 2 X2 2z S Z2ES A= oMK 2ot Etkt= Hiels 21t

A w SAAEY: dol CPAP
EAAE) = A BJPHF& CASTAR, Starmed, Italy
n SN s ZREF

TE &
g | " Fi020.6, PEEP M= AlF 5 cm H,0 # EAA 3 ~ 5 em H.0 274

° - BY AAISIE ) 94%
GAAIZE | - 60, 608 £7 T A&7 GA/F7 oji = AL Aeof wet 9JArel7 23
olgr|E | BusHA] o5

o1
g4 | S5

= S 34 ACPO 22 915 B4te] YA Aefel mpet E2 A= F7Hske] S

(BaAlE) = vaAEY: 19537 EY AHAQ H(high flow nasal cannula, HENC)

Helmet Noninvasive Ventilation (Helmet NIV,
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T2 y-&
m HTAS TR2ES
TE W&
A - gas flow ZZ A€ 3 50L, 25+ A4 37%, Adists 44 mg/LZ A4
° - AAESIE Eﬂixl—t—> 94%
FAAZE | - 60 608 T& T X7 fX]/F= oJi= A Ao bt 4497 23
olgV|E | BisHA] S
x| g
= 50 S ACPO A =E ol TA] A4 Aefof whet 5 A& F7fote] =3gh
(BHsd) = =4 A3 Hse g g9
- A& Anf: A E<=3(intolerance), & 94( % S5 ) 35, @95k B9, A8,
Ak ZEE  92%, P/F ratio € 200 o %}% 57k Zﬁ) Auk=ss Bty 120 B 7| AAA
ojH] ) 50% Z7h 7TAAE die] Bt 58 ) 30 % 71 214 AsHGlasgow Coma Scale < 8)
n IE 9 gEALG
1) SARE: 756.9%), 83 Ao 2 SA] g 59t 3} 7THGEA] B8 1, 38354 s} 5, o] #f8} 1)
2) Bl 1198(10. 5<y) S AR B4 11H(E8HRA 9319, 24 A5} 2)
™ ; _;"L_ J_]Jd- 7]7]. 2801
olgdx 1) 9kdA

FAE (=101) ¥IF@0=105 p

ZA) E4-3(intolerance) 2. & QIgH A

n(%) 1/101 (1) 0/105

*QE ZATf| SRt UAXIE 221 A0 F2Aet XD SUS ZNQY. OFA KIEES TFBUK| 0| W3

2) ‘l‘l‘—ﬁ-/ﬂ

(1) &2 A= B 23

FAT (n = 101) H| 2 (n = 105) p

e n(%) 7/101 (6.9) 11/105 (10.5) 0.32
=4 E<4S(intolerance) 1/101 (1) 0/105
SEFHEA I3t 5/101 (5) 9/105 (8.6)
9]4] A5k 1/101 (1) 2/105 (1.9)

SA 5 A5 284 Y AL, n(%) 9/94 (9.6) 14/94 (14.9) 0.266

Q) 4 =8 W A

SAE (n = 101) H@+ (n=105)  p

ZA) E4(intolerance) 2 & Q13 A+

n(%)

1/101 (1 0/105

*SU UYXIE 2 2ol F2

()

P}

3 2t St

P

ol
[=]

A AE  ACPO ZAMolA &l CPAP THAIZE Uiol

2 sietule] o] L A 5 e

TR NEY Ak vistel £F W Eofet

B3 = A7) A NR

® Conflicts of interest: F.M. received fees for lectures from GE Healthcare, Hamilton
Medical, SEDA SpA, outside the present work G.T. received a fee for a lecture by GE

Healthcare, outside this work.

d87F 1+

ACPO, acute cardiogenic pulmonary oedema; BMI, body mass index: Cl, confidence interval; CPAP, continuous positive airway
pressure; GCS, Glasgow Coma Scale; HFNC, high flow nasal cannula; NR, not reported; PaO2/FiO2, ratio of partial pressure of
oxygen and fraction of inspiratory oxygen concentration; PEEP, positive end-expiratory pressure; SpO2, saturation of oxygen




Gerico (2020)
5 -

A w AR FRMEI A AT, AT
n QA HESEHS : NR
= At=7} oo}
. WJX}EEHW 2017.5. ~ 2018. 12
n J1EZ: S5 9 55 ALY AT EEH(acute hypoxemic respiratory failure,

AHRE)ZA}o] A oﬂa NIV®} HFNCO] &3} v|a
A w AFAl AAAY S4TSR EAF 159

. T

3EEC| £9 253 2] FAZEEH1F W) S

- WEREA S (pulse oximetry) A| AbA Z3HE7} 90% WO & AbA W27t P gt Bt

X-ray4 CT &70 o]u]| 2] A # S92 TA7F = S

TS EHA IAY, B 25T oA 20| digsh= AEA(New York Heart Association

greater than grade 2 or left ventricular ejection fraction  50%) TA o] gi= 2R}t

HiA 7|

A4 E= COPD 95l ﬁﬂﬂﬁ]—ri—J DFE AL A= BE e F 15 Wl veRd 34

SERA, @95y EFdA(EE7] @Y (90 mm Hg = ”31_ %—1%]( { 65 mm Hg) and/or

£33, AR AF3(pH,7.30 with normo- or hypocapma), Glasgow coma scale 13, &9l
ojuf 7} ez 5715l it o -

» R V1A B 7l 7IAEA 5_,:]—1] O}‘\:T

AR = SARETE: E9 NIV
(FAAE) w AEAHY: Dimar; Mirandola
» SN E IRES
T W&
- initial pressure support was 8 ~ 10 cm H;O and then adjusted to
permit a peak inspiratory flow of 100 ~ 150 L/min, up to a maximum
of 20 cm H,O
- PEEP was 10 ~ 12 cm H;O; flow trigger was 2 L/min and increased in
A" the presence of autotriggering
- pressurization time was set to the fastest possible
- expiratory trigger was 30% of maximum inspiratory flow and
diminished in case of double-triggering
- maximum inspiratory time was 1.2 seconds
FAAZE | - 60 FA F H W SAE WA
ojg7]E | WIS ok
A4 ICU
n SHESA: A AZF A 158 2F high-flow face mask AH4~QH A5
(HaA] &) H| W A& HENC

ARSI by AIRVO 2 device (Fisher & Paykel Healthcare) or by a gas-compressed
mechanical ventilator (BvitaXL or Evitalnfinity; Draeger) through a heated humidifier
(MR860; Fisher & Paykel Healthcare)

 HUAE IE2ES

T e
A Gas flow 50 L/min, humidification chamber 37C & 4%

FAAZE | 60F §A] T HWFA = WASH
olgr|E& | HilsHA] o
N ICU
n Sl 24 24 AJZ A 158 7F high-flow face mask AH4~QH AT

Helmet Noninvasive Ventilation (Helmet NIV,
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Aol
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Fsd) = =74 “F EL
ZH(device related discomfort): VAS(O ~ 104, A7 5252 &

A&7} ¥ A< upR| et /\]7901] =3}
» SgE 9 gEbe g2 gl
" & FAEE 7IZE ICU ﬂOJ/\Va

Tolal g FAH9] IS WA R UFET F20] EVFSOIERE St EHA B B

1) oraA: L—m oo
2) 884
(1) 854 -85 el 23}

FAE (n=15) H| 23 (n = 15) D
502~06) 5B3~7) 0.50

T, mechan (IQR)
F ool N5 TH| etXie2 BI (3

]:]\l

2 rL

e =9
70|22

_|\.l

|
F—' N

}

J

Eo]F3L A4S

rqu

AR AR Atk 2EFA SR04 HENCE} HlA] 9l NIVE 2325 ©F -9
FES TR

H|aL = A QY S
® Conflicts of interest: Y=

At 1-
BMI, body mass index; FiO2, fraction of inspired oxygen; GCS, Glasgow Coma Scale; ICU, intensive care unit; IQR, interquatile
range: NIV, non-invasive ventilation; NR, not reported; PaO2/FiO2, ratio of partial pressure of oxygen and fraction of inspiratory

oxygen concentration; PEEP, positive end—expiratory pressure; SpO2, percutaneous blood saturation of oxygen
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Liu (2020)
TE= &
ATEA AT | TR AT, G

AIAIFSEHS - ChiCTR1900025915

A7t F

2717 2018.9.1. ~ 2019.7.1

AR FH O F FAAMSATEFEAS D071 TolA Wsl NIV mhA=L NIVZE) 3
¥% WYS 2 Al

A w A B QY EA 599

- &9l NIV 297, kA= NIV 307

= Z37|E

- 18A] o]}

- B5 P A2A 72417 Uil 2R}

- ofm|]o] ofsf| &ele 214}

- FE5LON 529 AAaA TZTFACIE Pa0,/FiO, ¢ 200 mmHg while receiving
standard oxygen therapy with an oxygen flow rate = 10 L/min via a face mask at
least for 15 min)

- Qi el Bl

= HiA7|E

- S5 AT Z8 A = AR 24} 94 ASHGCS < 11), NIV 27150471 =514, 4zket
Foshd E2HY, ST £9), 7155 B FHlE, T IAEE, elEEs EhRt Azt o
oV, A &, TS, A7 Fol AR

= TR 71A B4

A (n = 29) H W< (n = 30) p
/o 23/6 27/3 NR
Lo], Bt (FZHAD) 49.24 (14.20) 49.06 (15.90) NR
FHE n (%) NR
T 71EA A 0(0) 13)
T8 6(21) 7(23)
R K Ky 2(7) 4(13)
= Z M 2(7) 3(10)
Tty 2(7) 4(13)
ol €9l n(%) NR
FFSE 20 (69) 22 (73)
HPA} WgARIL 4 (14) 3(10)
5 odHr 2(7) 2(7)
i 2(7) 3(10)
a)|7] £4K(Sharp injury) 13 0(0)
A 3. n(%) NR
¥ 9 #4 13 (45) 18 (60)
5= =2 9(31) 8 (26)
,,,,,,,,,, ¥ & =(Hemothorax) 5(17) 2(7)
5= Q(Flail chest) 2() 2(7)
oFgl Qb A s 4t 3(10) 2(7)
APACHE 1I, points 11.34 (4.83) 9.63 (3.88) NR
Thoracic AIS, median (IQR) points 4(3.5~4) 4 (3 ~4) NR
ISS, points 23.93 (8.87) 22.70 (8.39) NR
GCS median (IQR) score 15 (15 ~ 15) 15 (15 ~ 15) NR
Pa02/Fi02, mmHg 162.63 (25.03) 161.94 (27.81) NR
PaCO2, mmHg 37.91 (4.81) 37.90 (5.25) NR

96 Helmet Noninvasive Ventilation (Helmet NIV,



5 MEiEl 23 22 U 2SS
T= H-&
S (n = 29) H 25 (n = 30) P
Arterial pH 7.42 (0.05) 7.42 (0.04) NR
RR, breaths/min 25.48 (5.44) 23.63 (3.70) NR
HR, breaths/min 98.00 (19.29) 96.67 (15.46) NR
SBP at admission, mmHg 123.03 (16.43) 132.87 (18.33) NR
PEEP, median (IQR) cmH,0 5(B~5) 5(B~5) NR
PS, median (IQR) cmH,0 909 ~10 9@8~9 NR
- SN 2= M HEX} MQS At
A = XS Y NIV
(GEAAE) = ARGHE: CASTAR, Starmed, Italy
n SN s IREF
T= W&
- 4¥ AZE 8 cm H,0, PEEP & A" 5 cm H;0, FiO; 40%2 A9 & A}
S W A4 SLE o] Wt NIV supoort 1 ~ 2 cm H,0 B JAAH 07 Z71A]
Mg |
- ARARSHE 9L S5 RA0| AEA] = A FiO, JAE R 5%4] F7HAA
AAESIE ) 92%0) EESIEE St
FAAZE | - BASHA] 9
-4 BX FAAHOZ 1 ~ 2cm HoO #A:, FIOFAE 02 5%% 4
olg7|&E | - 48 HX% (8 cm Hy0, FiO; 40% 7H] T4 3 A7t 323 L7]A] ¢l
ARATESIE ) 92% 54
o ICU
= SR SA: ARF ¥<l A% 55 ol Ake] A4 Adeol wet & X8 F7Fsko] $=34%t
(HAlE) = HWAlEY: QP vkAS NIV
m A2 oronasal face mask (Tuoren Medical Instrument Co., Xinxiang, China)
 H|WAE T2 ES: ST 5UT
= 55 SA: ARF ¥Ql A% (55 {6l FAFe] A4 AEiol wet 2 A5 F7Fsko] 4349t
FHsd) = =4 2 s 4 H9
- ICU €717t 5 NIV ¥ P85 24 |45 235 (claustrophobia), ¥4 84, 4%t 37] 5=
(severe air leakage), QF A= eye irritation), 9 WA (gastric distension), A EHZ
(poor tolerance)
- AtE
- ICUAPEE
- ICU A €717¢
- 32} S =(patient tolerance): patient tolerance scale (PTS) 0]-&. 7]7]& Bl o8 o= 74
% Bad, kAT E= S o] 83 3V |Ho] o gEAtof|A] -3 ]1 ARl -$- moderate, BF
AT Al ARgo] e Bwoht X7t ARE-S Yot A9 good, HSHA SAE &5k F
2 excellentZ 3
» g2 E 9 e 28R gl
n F S3AHTE 7|17 ICU HYAHE
ozdy 1) HA
1) 85
S (n = 29) H| 2+ (n = 30) p
S 4 HAE, n%) 3/29 (10) 13/30 (43) 0.004
HHFEzS 2/29 (7) 0/30 0.237
T 5 1/29 (3) 4/30 (13) 0.353
A 37 v 0/29 4/30(13) 0.112




TE &
FAE (n = 29) H| 2 (n = 30) p
QM A=t 0/29 3/30 (10 0.237
A ZA 0/29 1/30 (3) 1.00
Bad tolerance 0/29 1/30 (3) 1.00
2) ‘l‘l‘—ﬁ-/ﬂ
(1) A YA ® T A3
FAE (n = 29) H| 2 (n = 30) p
A S n(%) 1/29 (3) 3/30 (10) 0.612
ICU AP, n(%) 1/29 (3) 1/30 (3) 1.000
ICU A¥717H<Y), median (IQR) 7(5~8) 8 (6~ 10) 0.100
NIV AF 717HA)), median (IQR) 6(4~12) 6(4~13) 0.802
Q) A +g= =A A3
FAE (n = 29) H| 2 (n = 30) p
Bad tolerance, n(%) 0/29 1/30 (3) 1.00
- 20N B X|ER 205 A0
- SPANE E A B A
A 1AZE A FA 4A7 A SA = AIE
FAE 0 HEFEO A0 BEEO A0 8HEE(
=29) =30) =29) = 30) = 29) = 30)
Excellent. n®%) 26/29 21/30 24/29 14/30 20/29
' (90) (70) (83) 47) (69) 9/30 (30)
Good. n(%) 12/30 10/30
’ 3/29 (1)  9/30 30) 3/29 (10) (40) 6/29 (21) (33)
Moderate, n(%) 10/30
’ 0/29 0/30 2/29 (7)  4/30(13) 3/29 (1) (33)
Bad, n(%) 0/29 0/30 0/29 0/30 0/29 1/30 (4)
- E7 4A|ZE A Excellemt YA} 2 ZH Q25 XH0| E11(p 0.004)
- I S8 AI™ Excellemt &A= .7_ I HXH0] 211(0 0.03)

A AE AU o83t NIVE vhAF NIVE} Blsto] NIV B P35 W&ol § A1l Pa0,/FiO & 57t

A7 SA =87t B $5

H| 1L m A A
® Conflicts of interest: Y=

ARz 1+

APACHE, Acute Physiology and Chronic Health Evaluation; AIS, Abbreviated Injury Scale; BMI, body mass index; FiO2, fraction
of inspired oxygen; GCS, Glasgow Coma Scale; HR, heart rate; ICU, intensive care unit; IQR, interquatile range; ISS, Injury
Severity Score; NIV, non-invasive ventilation; NR, not reported; PaO2/FiO2, ratio of partial pressure of oxygen and fraction of
inspiratory oxygen concentration; PEEP, positive end—expiratory pressure; PS, pressure support; RR, repiratory rate; SBP,
systolic blood pressure, SpO2, percutaneous blood saturation of oxygen
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Longhini (2019)

T W&
AEA w AR TR wAR AT, BT

= AR EERE I NR

= AL=7t S

» R 71ZE : 2013.8. ~ 2013.12

= A5 COPD EAollA NIV B4 5 Al 0|83t A3 24837 | B X(neurally- adjusted
ventilatory assist, NAVA) W43} ufAT S o] 85 b8 R 2HF4]9] g} H|w.

A = A4l COPD €4 10

= EI7|E

- COPD #leto] glat gke] ofs} 3l g o34 S 0= ICUdl Aot &4t

- | 24417 W voEE T} HE A W ZERES UR] ob5

- PEEP 8 cmH,0, with a total applied pressure (ie, PEEP plus inspiratory support) of 25
cm H;O

- NIV &<t arterial pH 7.34 ©]1 breathing frequency 30 breaths/min

= HiA7|E

- JEA B AGA Fof7t ot e}, HE A5 AolE A2 A HAdTHTEES, H
SEZ, B 9YFE (nasal-gastric feeding tube) A2 5715 24}, W B & 19 719,
QAR O A T2 e 23kE &R}, A Fof v52ozt

w R 71A B o oA B4 BalsHA] ek

A m ZXJAETY: NAVA support with helmet
(FAAE) = ARSAH|Y: Castar Next, Intersurgical, Mirandola, Italy

ZFAAE TREE

T W&
- conducted with a new-generation helmet in NAVA, with the NAVA
level set at its maximum (ie, 15cm H,O/pV), the same PEEP applied
during the pressure support through a face mask trial and an upper
airway pressure (P.y) limit to obtain the same overall P., applied
A during the pressure support through a face mask trial
- The trigger sensitivity was set at 0.5 ¢V, whereas the default cycling
was 70% of the peak electrical activity of the diaphragm (EAg), as
fixed by the company
- FiO, was set to maintain peripheral (SpO,) between 90% and 94% and
remained unmodified throughout the study period
FAAIZE | - 308 FA F HIFOE WA
- & AT A A AE g S Ve
(1) the need for emergency intubation to protect the airway
(2) SpO; of 86%
(3) acute respiratory acidosis, as defined by PaCO, 50 mm Hg and pH
7.30

(4) an inability to expectorate secretions

(5) hemodynamic instability (ie, a need for continuous infusion of
dopamine or dobutamine of 5 g/kg/min, norepinephrine of 0.1
g/kg/min, or vasopressin to maintain mean arterial blood pressure

olg7]

HN

of 60 mm Hg)
(6) life-threatening arrhythmias or electrocardiographic signs of
ischemia
(7) Glasgow coma scale decline of 2 points

A ICU
» BN A HAlsHR] o




= H-&
(HuAlE) = HIAEE: b PRAS NIV
» AR oronasal face mask (Tuoren Medical Instrument Co., Xinxiang, China)
n HYA & ZRES
T W&
- inspiratory pressure support was = 8cm H,0 to obtain a tidal volume
A of 6 ~ 8 mL/kg of ideal body weight, with the fastest rate of
° pressurization and cycling that was between 25 and 50% of peak
inspiratory flow
FAAZE | - 30% fA & SATCE WA
e | - FALT 5T
R ICU
= S EA Be] g
CEES S e S
- 54 E¥7H(comfort): NRS (O ~10), =5 EHTS Ut SA S= ARl S
» SEE 9 gHEAR 2R gl
" 3 2R 77k B e
oEdy 1) kA HaskA] ok
2§84
(1) 3 3= B A7}
SAIT (n = 10) H2F (n = 10) p
S EHZNRS), median (IQR) 706~8 5(4.7~5.2) 0.005
- WAIHTO0|DR 2} HO| N5 HA| SXl2 BI|E
AA AZ  COPD s} 2kxof| A &Hl2 o]-83F NAVA NIV supports 7]&9] upA3E o]-83t NIV support
2} v|wsle] © Helsla! patient-ventilator synchrony®} triggering performanceE /A1
MIw ] Al w sk 9
® Conflicts of interest: Dr Navalesi discloses relationships with Intersurgical S.p.A.,
Maquet Critical Care, Hillrom, Philips, Resmed, and Novartis. The remaining authors
have disclosed no conflicts of interest.
2wt 1-

COPD, chronic obstructive pumonary disease; FiO2, fraction of inspired oxygen; GCS, Glasgow Coma Scale; ICU, intensive
care unit; IQR, interquatile range; NAVA, neurally- adjusted ventilatory assist; NIV, non-invasive ventilation; NR, not reported;
NRS, numeric rating scale; PaO2/Fi02, ratio of partial pressure of oxygen and fraction of inspiratory oxygen concentration;
PEEP, positive end-expiratory pressure; SpO2, percutaneous blood saturation of oxygen
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Patel (2016, 2018)

78 e
AT w ATRY  EAHANAT, BA7|H
IYAFESHS - NCTO1680783
A7} vl
AR 717 2012.10. ~ 2015.9.
ATEH: FATFLAZFLARDS) S0l Aol NIV} vpAT NIVe] 73} H]i

Ay w A SIS €A 83
- @9l NIV 447, QFH vpAF NIV 397
= ZI|E
- 18A] o]
- ARDS #=|5 93l Z|4: 8AIZF ol4f vhA= NIVZE H a9t 2bap
= HiA7|E
- AHAA 7} dAtEE $RE GCS 84 wlwh, 7|E BT LY HAHairwayprotective gag reflex)
7t gl A, FUSY AS, 7188, A7 HA, QAR 73 AR}
» TR 71A B4

AL (n = 44) H| W5 (n = 39)
o], median (IQR), v 58 (49.8 ~ 67.8) 60.9 (56.4 ~ 71.1)
A9, n (%)

o1 20 (45) 18 (46)
34 24 (54.5) 21 (53.8)
BMI, median (IQR) 27 (24 ~ 36) 28 (23 ~ 35)
APACHE II, median (IQR) 25 (20 ~ 28) 26 (23 ~ 30)

IAE, n (%)
Ay 5(11) 10 (26)
,,,,,,,,,, R 7.(16) 6.(15)
3 371 0]4] 5(11) 3@
_E7| ME o] 5(11) 13
ARF 991, n (%)
H & 14 (36) 23 (52)
5.9l(Aspiration) 5(13) 3(7)
Extrapulmonary ARDS 6 (15) 3(7)
HAAA A2 QI3 HH 14 (36) 15 (34)
535 9 J954 2 #, median (IQR)
A B A NIV 2E2 7]7HA]) 10.3 (8.3 ~ 13.4) 13 (8 ~ 19.7)
57171=F L (Inspiratory positive airway
pressure)(cm H,0) 12 (10 ~ 14.5) 10 (10 ~ 15)
571719 Expiratory positive airway
pressure)(cm H,0) 5(6~8 5(~8)
Sp0,,(%) 97 (95 ~ 99) 95 (91 ~ 99)
FiO,(%) 60 (40 ~ 90) 60 (50 ~ 80)
Pa0,/FIO; ratio 118 (93 ~ 170) 144 (90 ~ 223)
£33, n(%) 9 (20) 12(31)
&4 °FE, n(%)
TUHI=E Z8 1(2) 4 (10)
AE|EO|E AR 23 (52) 15.(38)

A = SAAEE NIV
(FAAE) = ARBAH]YE: Sea Long
n SAAE TREF BLE A= ukAT NIV 8AI7E o]/ ofn] vk 31219

YAS /B3 HIFE Y 2| 101



= 58

- T2 BE NIVE £ 22 EZ0] 7|iketo] 283

- FiO, 60% o151l W} AIAESKE 90% oo G4A1717] 9J8 PEEP 2 ~ 3 em

AE | O S7IA

- 23E #9259 Ut ¥ FF 25 AR AIE 98 571 98 2 ~ 3 em H04
=272

- BT O

7t
olg7] | - X} 3&E 9 303 v|9t & PaO; » 75 mmHgC|HA] FiO, < 50% & PEEP < 5
= cm HO

ICU

g
SR A 2 Y TR0 nE @A A=RE AT BE A= AT

(H2AE)

Tg: Qb WA NIV

: Philips Respironics

& I EF HE IR = upAT NIV 8A|7F oJ4) o]v] B 3kx}9]

TE &

- T 3 BE NIVE 33 X2 30| 7)dkslo] 283)

- FiO, 60% ©]3}Y wj AkAE ST 90% oA & FAMAIZ]7] 9J3fl PEEP 2 ~ 3 cm
AE H,0% S7H A

- 355 Bg 2594 u|gh 4 27F 28 ARE RIS 9] &7 4 2 ~ 3 cm H.O

| ]

o ™~ I
> o
3 Elal
> oN >,
=

AR | - HASHA] &2

- 32 S 8E 59 3038 U9t & PaO; » 75 mmHgo|HA] FiO; < 50% & PEEP <
5 cm H,O

A4 | ICU

= SHF A ZF Y T2 EZ] uet 3 A RE 5 2F A7 Al55

O
.|..
O

n g2 9 g2k 9
n 2 2Z2 7)7E 90Y(ref. 207), 19(ref.172)

FATE (n = 44) H| W (n = 39) p
Mask deflation, n(%) 2/44 (4.5) 0/39 NR
o7 AL n(%) 3/44 (6.8) 3/39 (7.6) NR
2) F84
(1) A A= A Z3
SAE (n = 44) H| W (n = 39) D
AE, n(%) 8/44 (18.2) 24/39 (61.5) < 0.001
A o%, n(%)
57 3/44 (37.5) 20/39 (83.3) 0.01
£317)'5 B A(Circulatory failure) 0/44 (0) 3/39(12.5) 0.55

102

Helmet Noninvasive Ventilation (Helmet NIV,



(&)
rx
i
i
Ao
ra
Jo
Ju

a
b
Hl
i
W

& &
FAE (n = 44) H W (n = 39) P
A7) EA(Neurologic failure) 5/44 (62.5) 1/39 (4.2) 0.001
289 % 444 W1 A g A
(@), median 10R) 28 (13.7 ~ 28) 12.5(0.49 ~28) <0.001
By AP, n(%) 12/44 (27.3) 19/39 (48.7) 0.04
90 AP, n(%) 15/44 (34.1) 22/39 (56.4) 0.02
19 A, n(%) 19/44 (43.2) 27/39 (69.2) 0.007
ICU Zj¥717H¥), median (IQR) 4.7 (2.5-8.7) 7.8 3.9-13.8) 0.04
(2) 944 post-hoc &4 Z3}
Hazard ratio (95% CI) p
AR A 919 R A 0.22 (0.11 ~ 0.47) 0.001
A Y 9 By Aap 0.24 (0.11 ~ 0.50) {0.001
90U APY A8 19| FEA Ax 0.47 (0.24 ~ 0.91) 0.03
90 AFg Al 913H] B A 0.51 (0.23 ~ 0.99) 0.047
19 AP A 919u] FH7 A 0.46 (0.25 ~ 0.82) 0.009
1 APS A 919 24 A 0.48 (0.26 ~ 0.86) 0.01
* B APACHE || M
AAFAE - ARDS 349 A& A] Al NIVE ulA T NIVE} Bl w5te] A 90 AFLES §-o5H ¥
= A0 Yeid. & 23] RIS Aol o A 28
- ARDS $A9] 7|3 A & E53% 75 2152 ARk Q). A9l NIV= ARDS BEA=E #&55l=
A7) FHSEY TS Aot R A FAHE AMEE 7hsAdol A=
H]aL = A4 AL The helmets were purchased using funds from an unrestricted internal
grant from the Daniel J. Edelman family. Fellow salary and support for Drs Patel
andWolfe was provided by grant T32 HL007605 from the NIH/NHLBI. All helmet
devices were obtained commercially from Sea Long.
m Conflicts of interest: none
= 5 A7 B AR 20184 EH B2 2016 HE £330 1W AT AHE R gt EAY
487 1+

APACHE, Acute Physiology and Chronic Health Evaluation; ARDS, acute respiratory distress syndrome; BMI, body mass index;
Cl, confidence interval; FIO2; fraction of inspired oxygen; GCS, Glasgow coma scale; ICU, intensive care unit; IQR, interquartile
range; NR, not reported; PaO2/FiO2, ratio of partial pressure of oxygen and fraction of inspiratory oxygen concentration; PEEP,
positive end—expiratory pressure; SAPS, Simplified Acute Physiology Score; SpO2, saturation of oxygen




Ozlem (2015)

7

A7-EA

AT - TR QAT ST
QIAFSEHE - NR
AF=7}: H)
AR A 717E 1 2011.12. ~ 2012.5.

A=A COPD EAtol|A] A Qb upA=9) Aul-S: o83 NIV &3} H] 1

A7

A7k COPD 4 ot 84 507

- &gl NIV 259, 9FAF NIV 259

= Z|E

- o]Ho] o]u] COPDZE Zth whord gha}
- COPD 34 9st& ICUl| gt 3kt

R e

- 71427 71 AR 2 1), Eohy A AEI(5=7] 4 <90 mmHg, Bt S
o

(50 mmHg), @7 =0l A7} 2

b T A g, o A9

. gt 714 54

-, Al7derA AgAy, /bd o, b e Be V1Y

SA (n = 25) MW (n = 23) p

|/

6/19 8/15 0.610

Lo, ¥+t (EEZHEAD

069.5 (7.41) 64.3 (10.1) 0.044

BMI, ¥+ (EEHAD

25.02 (4.48) 28.06 (6.58) 0.060

SHHESE n (%)

16 (24) 14 (61) 1.000

APACHE II, B# (X&HA}

11.34 (4.83) 9.63 (3.88) 0.758

= 7t 3 Hlm O s iRt 23S Rt 2AE

Ay
R

» AN Dol NIV

» ARSAH|Y: CaStar; Starmed, Italy

» SANS DRES

X

e

Ag

[e}

trigger =2 cmH,0

- BiPAP 7] Al FiO; 0.4, PEEP 5 ~ 7 cm H,O, ¥EEZX 10 ecmH,0,

- 2B} Aol whEt SR A 1AIZE B FEE R FAH O R 2 em H,0 $7H 4F
AXEIE H A 92% HEE FiO, 5%H HARH 0= 50%7HA] S7t

SAARLE

- 120+

olg7IE

S

I

ICU

= 55 S $A A nasal oxgen A&

I AL COPD A =5 5l F=A|= gt

(FlAE)

H A& A P upAF NIV
ARSI full face mask (Respironic-S Facial Mask; Teleflex Medical, Ireland)
HWAlE TRES: 247 5UgH

55 A $A A nasal oxgen A&

W1 QU1 COPD A=E 98] eFeX|a B

(BH5%)

= 27 A3 9% 2 3

- Aledd g

W2 2L Aol 3Hl) A axillary erythema and laceration), H]ala-2

[e ol

- 71A187] B 3-&(Rate of invasive mechanical ventilation requirement)

- ICUAME

- ICU #9717t
- H]XE4 2] 9 A87|7t
- 3R} &S Z(compliance of patient): PTS (patient tolerance scale) =75 &-&5}o] EA) Al

Helmet Noninvasive Ventilation (Helmet NIV,



225 MeE 25 22 U (2R
&= 2
ZF 1A & A 2A17F 30 4T 7] ]% o7 ojA= H Bad, kAT FE AlE o]&3t
7ol s i}x}Oﬂﬂ] "é%"zﬂcﬂ Aotol AL moderate, FtATL Fdl Algo] k7t Ewsit
A7 ARES Ysk= BF- good, HHTHA F H F85k= A5 excellent= &
 SEE d gER v Zm(8%) AT 71759t AFA &8 AFE(resistant respiratory
acidosis)2 2 AdH
3 2T 7|7E B g2
ozZ23 1) HA
1) Aledd 95
FAE (n = 25) H W (n = 23) P
Aledd FH3S, n(%) 9/25 (36) 14/23 (61) 0.15
2) F84
(1) g 4321 T 23
A (n = 25) H W (n = 23) D
7147 938 n(%) 2/25 (8) 1/23 (4.3) 1.00
ICU A, n(%) 1/25 (4) 1/23 (4.3) 1.00
ICU A¥9717HY), median (IQR) 6 (4 ~10) 64~7) 0.84
NIV Z-8717HA]), median (IQR) 17 (6 ~31) 24 (10 ~ 40) 0.38
(2) A <= TA At
- SA AE 1AIZE & 9 2417 & S35 PTS Aol A F 23 f-2lst 2o 1S
AAAE  COPD @ApolA F 7]7] B5 Sxpe] A4 3’—]‘— FIA7le a7t Jou PaCOo,9] 3¢ =
0]-83t FLol| A mkATE 0|85 7 thH] B Hhske Ao UEhd
H3L = AH] AU NR
® Conflicts of interest: NR
A7t 1+

APACHE,Acute Physiology assessment and Chronic Health Evaluation; BMI, body mass index; BiPAP, bilevel positive airway
pressure; COPD, chronic obstructive pulmonary disease; FiO2, fraction of inspired oxygen; ICU, intensive care unit; NIV,
non-invasive ventilation; NR, not reported; PaO2/FiO2, ratio of partial pressure of oxygen and fraction of inspiratory oxygen
concentration; PEEP, positive end-expiratory pressure; PTS, patient tolerance score; SpO2, percutaneous blood saturation of

oxygen
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Yang (2015)
T &

AEA w AGRE  FAREIE AT B
= AP EERS I NR
= A=) S
= R 717 2013.11. ~ 2014.7.
n AFEA AHET AR e BHEE e & AAATo] IS SRolA d9l

NIPPV(non-invasive positive-pressure ventilation) ¢+ “tA= NIPPVY] &3} v
AFg  w AP AREE AY deW HEE e § AAkGo] AR 884 40

- 951 CPAP 207, Ut BIPAP 2078
= T3S
- ARHEE AY tleW R o AL
- A% 713 BAZE 71sskal 94 o] Qlow(Glasgow score > 13) JAA] Foi7F R 2] 952 2
2t
- ICUONA] 3 & 24A17F Yol A444]1 28 Hol= 34t
- 34 385 3AHtachypnea, respiratory rate (RR) » 30 breaths/min, respiratory
muscle fatigue, and PaO2 < 60 mmHg, PaO2/FiO2 < 200 mmHg, PaCO2 » 50 mmHg,
or pH < 7.35 after oxygen therapy)
- St 94 550 Sl S
- 349 E= A9l o] 1ol B v Al < 100 mL
- 11-83F0] F32F8 %K epinephrine < 0.05 pg-kg ' min’!, dopamine < 5 pg-kg ! min"') A&
o] =8 AJE7F QH o)1l S50 FAHo] gl A}
- 2R A > 0.5 mL-kg ', SIEFET > 90 g/L
- NIPPV &715°] gl= &4
= HiA7|E
- 995k E7MA4
- ARASHEEE (25%)
- 4l A
- O APRS S e AR BV E 94 A5t
- aspiration P, 7UF L A7 = BHlE AA B
- 3% NIPPV A5 A FHA 71Ag7] X 27) 2 a3t e}
- 339 COPD &
- A% o]4] and/or H| o]4] 2}
- 7|8t 2 7|HE9] Ve BRSPS AE/EE, 55 I A9
- v]HjNA] 9 7] F(undrained hemopneumothorax), 2 7|3 mediastinal emphysema)
- TR Es AR oW S B S 7= HY
- QM A7k, B ASPA I ad
- A Y AR E= A AAES
- 55 W B S5 3N
- A+ o] A
= R 71A B

ZAF (n=20) HFIF (n=20) D
o/ 13/4 12/8 0.744
Lo], Wt (EFHA 52.7 + 8.9 55.5 + 8.6 0.325
BMI (kg/m?), B (EZHAD 27.0 £ 3.6 27.5 £ 2.3 0.615
BSA (m?), B (BFEA)) 1.9+ 0.2 1.9+ 0.2 0.458
BH4% n (%)
FiA-13} 14 (70) 15.(75) 1
s 7(35) 5(25) 0.731
T 3(15) 3.(15) 1
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T= &
AT (n=20) MW (n=20) p
COPD 15 4 (20) 0.342
& A A7) Aol 105 1(5 1
FAAE, n (%) 9 (45) 10 (50) 1
=74 LVEF (%), B+ (EFHAD 57.3 + 8.0 60.0 £ 6.8 0.33

FEUH, n (%)

Ascending aorta replacement + Sun

procedure 7 (35) 9 (45) 0.519

Bentall procedure + Sun procedure 8 (40) 6 (30) 0.507

Ascending aorta replacement 2 (10 4 (20 0.661

Ascending aorta replacement +

partial aortic arch replacement 2 (10) 1(5) 1

Bentall procedure + Sun procedure +

MVR + CABG 15 0 1
AH$-3& AZHR), Bt (EEHAD 153.0 + 5.1 156.5 + 5.4 0.776
HAEA ARKR), Bt (EEEAD 65.0 + 7.2 58.0 £ 5.9 0.513
4% A BuroSCORE, 4 (F=HAD 7.2+ 2.1 6.6 £1.8 0.342

,,,,, %% 5 APACHE II , B3 (52HA) 8.6 £ 2.0 8.8 +2.1 0.762

A4S H2l, n (%)

H A (Pulmonary atelectasis) 7 (35) 5(25) 0.49

3| Z+9(Pulmonary infection) 2 (10) 1(5) 1

24 "<& Acute lung injury) 5(25) 8 (40) 0.311

2174 #H55(Cardiogenic pulmonary

edema) 15 0 1

COPD 5(25) 8 (40) 0.311

AT W FANEE: W CPAP
EANE) = AR B s ok
" SAE TR

T -8

A9 - Sp02 ) 95%= EHE FiO; 40 ~ 50%, PEEP 8 ~10 cm H,0 & Al™
SAAZE | - 6AZE oA
o7&

A4 ICU

= 54 34 ARF %2l A3 A22 915} BAe] A Aol et B2 X2 F15to] 29

(WAL = B WA|EY: ufAT BIPAP
» ARSI BokA] ok
m HTAS T2ES

T2 y-&
- 271 g 371 &4 10 ~ 20 cmH,0; 37] 98 0 ~ 4 cm H,0; FIO,, 60 ~
A o e
- 57]: 7] ¥l& 1:1.5 oA 122 A"
- 9 ST AR AL 0.5 ~ 12 HA0 R AFS
AAAZE | - 6AIRE ol
oz |- Pa0,/Fi0,) 200, 7198 - 37] & < 5 ecm H,0, FiO; < 45%, S&E (
= £ 25 3], 553 34 92, 7I- WAL ge
A4 ICU

= SHESA: ARF B)l A8 (=g 5] &Ae] d4 Aol wet B2 A= S8t 3

o2 0|3t HIZEH YY 21 107



al

NEC/\ /" ans oigst uizia 2ot )
TE= &
(Ay=xd) = =4 Z3 s g Ao
- oJ4Hg: Intolerance, A4S, A7 AHE ou-go g H gt X7 Auf Aol= A A|5HA]
% I 9 OE o NS I ES T AT
- APLE: ICU AFSE, YW AFGE
- ICU A7z
- HIAS A7 I(NIPPY) 48 717F
- 27 $8%: adverse event® H 118t intolerances g A EE FE5F
n SRS O YA 2R gl
n Z AT V7 HY EHY AE
ogAy} 1) HAA
1) ol 5rs
FA (n = 20) H| 37 (n = 20) p
7k 2, n (%) 0/20 7/20 (35) 0.008
274 E<4(intolerance), n (%) 2/20 (10) 9/20 (45) 0.031
o 4 B, n (%) 0/20 5/20 (25) 0.047
HEARA, n (%) 2/20 (10) 5/20 (25) 0.407
H 24, n (%) 1/20 (5) 5/20 (25) 0.182
T4 A=, n (%) 1/20 (5) 1/20 (5) 1
g oy I HHH, n (%) 0/20 3/20 (15) 0.231
244 14 n (%) 0/20 3/20 (15) 0.231
S5 n (%) 2/20 (10) 0/20 0.487
59l n (%) 0/20 2/20 (10) 0.487
A, n (%) 2/20 (10) 6/20 (30) 0.235
713870&, n (%) 2/20 (10) 4/20 (20) 0.661
A& A n (%) 1/20 (5) 6/20 (30) 0.091
2) F84
(1) A IR = T A3
A (n = 20) H| W (n = 20) D
ICU A8, n(%) 1/20 (5) 2/20 (10) 1.000
BAH A, n (%) 2/20 (10) 2/20 (10) 1.000
ICU A ¥71ZHA]), median (IQR) 95.5 (44 ~ 338) 100.5 (49 ~ 288)  0.620
NIPPV Z-&7|7HA]), median (IQR) 6(6~12) 12 (6 ~ 93) 0.002
A, n (%) 2/20 (10) 6/20 (30) 0.235
*OPA X|HOIM Ha|st Zujot st Zntol
) A 8= T A
SAE (n = 20) H I (n = 20) D
27 E<$S(intolerance), n (%) 2/20 (10) 9/20 (45) 0.031
- 20N BHE KR Es Zn
AR A2 g FAOJA NIPPVE AkAst 22 7T PaCOE A=Y aakdy. upaAzm
NIPPVE} B 5te] el NIPPVZ| PaO,S H BF2A] S7FA|7]11L PaCOE #lE2A| Z4AAl7]Y g4
=3} intolerance TS £
Y. The research special fund for Public Welfare Industry of Health
Helmet Noninvasive Ventilation (Helmet NIV,

(201402009)

Q7] A
® Conflicts of interest: <
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T2 W&

APACHE, Acute Physiology and Chronic Health Evaluation; BIPAP, bi-level positive air-way pressure; BMI, body mass index;
COPD, chronic obstructive pulmonary disease; EuroSCORE, European System for Cardiac Operative Risk Evaluation; FiO2,
fraction of inspired oxygen; GCS, Glasgow Coma Scale; ICU, intensive care unit; IQR, interquatile range; LVEF, left ventricular
ejection fraction; NIPPV, non-invasive positive—pressure ventilation; NR, not reported; PaO2/Fi02, ratio of partial pressure of

oxygen and fraction of inspiratory oxygen concentration; PEEP, positive end—expiratory pressure; SpO2, percutaneous blood
saturation of oxygen
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Pisani (2015)

T W&
AEA w ATRE L BRI AR, S 1EGAH 71
n AAHSEHE - NCT01645358
» At=7t ol Eof
= AR 7|ZE 0 2012.9. ~ 2014.7.
= AG-EA: COPD SAfollAl A Qb vpA= el Al o]- 85t NIV 23} H| 1
AiAr  m AtjAk COPD BAHEESA S ZH A (acute hypercapnic respiratory failure, AHRF)
21} 807
- &l NIV 397, upA= NIV 417
= ISV
- COPD Aol FATEAEZATERA(pH < 7.35, PaCO2 » 45 mmHg and arterial
oxygen tension/inspiratory oxygen fraction ratio { 250 while breathing room air or
with oxygen supplementation via a Venturi mask) 22 Zchs] Sz}
- ICU Y44 &+
= HjA|7]E
- YA e EQMH(need for vasopressors for » 24 h, acute coronary syndrome or
life-threatening arrhythmias), Z|& A%, okt 713 vhAb, @ AR E= 58, 27) o9
A7) BA, AR, 71340l 883 S8R, I TR o4 Ee oM AE, dAR
L= A P =
A (n = 39) H| 2 (n = 41) p
o] 78.36 (10.58) 78.48 (7.75) 0.398
Kelly score 2.28 (1.21) 2.19 (1.23) 0.7143
SAPS 11 35.41 (10.36) 35.68 (10.51) 0.9494
ST A 7.68 (2.20) 7.06 (2.75) 0.52
Charlson index 3.49 (1.60) 3.49 (1.88) 0.7167
Secretions 1.78 (0.95) 2.10 (1.04) 0.1678
F=7] ¥(mmHg) 139.15 (31.03) 140.8 (31.85) 0.7419
0]2+7] @ (mmHg) 73.23 (17.47) 73.38 (21.26) 0.9293
AJ9E2(beats/min) 98.08 (17.58) 98.02 (20.27) 0.8163
S5 %(breaths/min) 30.82 (8.10) 32.88 (8.75) 0.2796
A2(°C) 36.40 (0.42) 36.70 (0.85) 0.4687
B AT (pH) 7.27 (0.05) 7.26 (0.06) 0.825
Pa0, (mmHg) 70.84 (31.05) 68.95 (39.97) 0.2093
PaCO, (mmHg) 72.58 (14.87) 74.45 (15.25) 0.5366
HCOs” mmol-L* 30.68 (6.97) 31.32(7.24) 0.6273
Pa0,/FIO, 193.33 (50.74) 194.05 (67.89) 0.7167
- D% X|E B (BEHADZ MAR
A = FAAEE: Y NIV
(FAAE)  w ARBAH]Y: Castar-R Next; Starmed, Mirandola, Italy
» A ZEEF
T &
- PEEP of ) 5 cmH,0 and an inspiratory pressure support of = 16 cm
A= H;0, keeping a flow rate > 30 L/min inside the helmet
- 71eF A2 SIS ARE 2|40} sho] S5 7 203] lRto] HEE NPT
FAARZE | - BI5HR] g
olg7|E | - HIISsHR] o
A4 ICU

= FHF A NR

Helmet Noninvasive Ventilation (Helmet NIV,
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= H-&
(BlZAlE) = HIAEY: vRAT NIV
» A2 A JAF9] oronasal mask AF&(FreeMotion RT041 Non Vented Full Face Mask
(Fisher and Paykel, Auckland, New Zealand), Ultra Mirage FFM-NV(ResMed,
Vimercate, Italy), PerforMax Face Mask (Philips Respironics, Monza, Italy)
n HYA & ZRES
T W&
A - maximal tolerated inspiratory pressure to obtain a tidal volume of 6 ~
° 8 mL/kg of body weight and PEEP between 3 and 5 cm H,O
SANL | - HusA o
ofgvlE | - i ohe
R ICU
= 0S4 NR
CEE R EEE R E
- 228 (side- effects)
- 3%t EW7H(discomfort): 0 ~ 10 B9 9] numerical analogue scale AME. £A7F =252 &
H ==
- NIV A 9 7| A3k ARdo] Fojd 7|20 9] 7= 43 ofF ZH(respiratory arrest,
respiratory pauses with loss of consciousness, psychomotor agitation making nursing
care impossible and requiring sedation, heart rate { 50 beats per min with loss of
alertness, and haemodynamic instability with systolic arterial blood pressure < 70
mmHg; development of conditions requiring intubation either to protect the airways
or to manage copious tracheal secretions; and inability of the patient to tolerate the
oronasal mask or helmet)
» IgE 9 EERR gl
= 3 2AUH IRk BT B
olmaT 1)
(1) F2-E(o)1d5ES)
FA (n = 39) H W (n = 41) p
42 n %) 4/39 (10.2) 0/41 (0) NR
H2ZEZ, n (%) 2/39 (5.1) 1/41 (2.4) NR
25 22 n (%) 2/39 (5.1) 2/41 (4.8) NR
T4/7E, n (%) 0/39 (0) 1/41 2.4) NR
,,,,, 23t n (%) 0/39 (0) 0/41 (0) NR
eZH(Tightness), n (%) 3/39 (7.6) 5/41(12.1) NR
2) §84
(1) A} A E T A0
A (n = 39) H W< (n = 41) p
713 A n(%) 0/39 2/41 (4.8 NR
(2) AR QI 22 Ewzt
- 7|AAET A5 F 1A17E AJ-oA NRS &7 A7 FAKSE 55201903 6AIZE Al-olA = A
oA EHFO] oAl AEFE B
XA AE COPD SAPollA &= 717] B5 SAke] A TE FAI7I= Bt 92U PaCO,9] 739 A=
o83t FolA] HA2Z o] 8g 7 o¥] o s AR ekt
MT w7 AR NR
® Conlflicts of interest: NR
oS 0|25t HITEH Lot 271
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AHRF, acute hypercapnic respiratory failure; COPD, chronic obstructive pulmonary disease; FiO2, fraction of inspired oxygen;
ICU, intensive care unit; NIV, non—invasive ventilation; NR, not reported; PaO2, arterial oxygen tension; PaCO2, arterial carbon
dioxde tension; PEEP, positive end—expiratory pressure; SAPS, Simplified Acute Physiology Score
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Antonaglia (2011)

op

7= H

AEA A3 - FARE QAT T4 713
YA SEH T 1 NCT01383213
A+=7}: o]E o}
AR 717 20079
A=A COPD 2EAto|A v]Z54 FUE7](Noninvasive positive pressure ventilation,
NPPV) A tof i g3} v

ATy w Afthd: COPD 8743 sk ICUol gt 84 407

- A9 NPPV 209, "FA3 NPPV 201

= EPE

- COPD Mgtelo] QL 2 274 thg & Ha 2okl sfdshe sged oste AL B4
(respiratory rate above 30 bpm, PaO; below 45 mm Hg and arterial pH below 7.35
after breathing under a fractional inspired oxygen tension (FIO;) below 0.35 for at
least 10 min)

- ICU 94¢ &+

w A7

- Glasgow Coma Scale 8 1|%F, 271 o4 A719] 74, 52 @9 EM94, A= 51E 4
T, AR A7 AR EE B A

n AL 71A B4

SAE (n = 20) H W (n = 20) Jo)
o] 71(7) 69 (8) NS
=25 69 (8) 71(11) NS
3 3S(breaths/min) 32 (29 ~ 34) 33 (30 ~ 35) NS
pH 7.20 (0.06) 7.21(0.05) NS
PaCO; (mmHg) 77 (6.8) 79 (7.2) NS
Pa0,/FIO, 169 (33.9) 175 (28) NS
i €94 (mmHg) 92 (8.4) 94 (7.1) NS
APACHE I 23 (20 ~ 27) 22 (20 ~ 26) NS

- REX|E ¥ (EEHAD, E= S (OR)Z HAIR

A m SAAETE DUl NPPV
(FAAE) w ARSAH|E: CaStar; Starmed, Mirandola, Italy
" SN E RES

s e
- A AlEE A HE SR 241 B vhASE o 8RE NPPY 2. o] mf o] A=
A of ¥}t 47 Aol Alefet

-ddog WA &7 & S/ 20%). £&E 30 bpm TRt UL
5 AR A Bt 18, 3] £E FASE vecto] A A%

- HA 4ATE A ERE AR e) A W Ao mEt APUSZ o R
A A5] HAIS

- B3R 94 9 Q1R e, @t o= Qg H

- 85 25 bpm "9 T&A] 7 28 U|AM, paradoxical abdominal

ojgr|& motion Y=

- @7|B % Qlo] arterial pH ) 7.35, PaCO; ¢ 70 mmHg and PaO; ) 55
mmHg under FIO; ) 0.35 ©4

R ICU

» SHFSA F RAERE AISEoE A & 587 EYAR 5

f

o ul
=

[o

|

il
d

(HlIAlE) = H] A& vkAT NPPV
m ARSI QFH ukAF(FlexiFit model HC431; Fisher & Paykel Healthcare, Auckland, NZ7)




=2 &
 HYAlE ZRES
= -8
- A AR A BE SR 2417 B9 uEATE o] 83 NPPV #2. o] off o] X]=0|
Mg HkS-gle 4% AollA AL
- Bl L upAS NPPVE 2 §X3t
oAzt |~ Fa 4AIZE T HA GRE ARSI 0L EA wE Ao met AP FoR
o A A15] thAIgE
- A4AQ1 o4 9l Q17 A, @9 oR Y H
- 5% 25 bpm "¥, 2FA] F7F 25 vAR], paradoxical abdominal
olgr|E motion $-&
- 71RZ glo] arterial pH ) 7.35, PaCO; ¢ 70 mmHg and PaO; ) 55
mmHg under FIO; ) 0.35 €4
o ICU
s FHF A T AAERE AL FOoE A & 557 BRI R 52 TS
Bysrd) = =4 da s g 4o
- 717] Intolerance: & 7]7|.} /\E%Oﬂ ogt vt 37| F&E, A, HHTEZS, 4, & 29
AZ2%, 76, U5 B v 55, FA-HEdolg HlsZ(asynchrony), 1t8 E& %< o ¢
A sk A E]L 58, d2 Jﬂ g9
w 2EbE 9 HEA Gl
 F FHTE 77k E—LO]'X] e
mgAx 1) 9kAA
1) gF35
SA (n = 20) B]W+ (n = 20) p
A 835, n (%) 4/20 (20) 3/20 (15) NS
,,,,, g2 2 HFH, n (%) 2 /20(10) 4/20 (20) NS
718E7E, n (%) 0/20 1/20 (5) NS
Q) TA EWdCZ Qg At vy 9 ARy
FA (n = 20) H| 23 (n = 20) p
=7 EWA(Intolerance)0&2 QIgt 4
& ) 1/20 (5) 8/20 (40) NR
A EnrE 0/20 4/20 (20) NR
XA =Q Bot 0/20 3/20 (15) NR
nE T g B 0/20 3/20 (15) NR
HHFES 0/20 2/20 (10) NR
AT o] wAAA| | Qg dukd 1/20 (5) 0/20 NR
IR HE AR 35 20 ST A=Y
2) 7824
(1) A A E A Z3
FAT (n=20)  HIT (n=20) p
713 A n(%) 2/20 (10) 9/20 (45) (0.01
7t W9 EeF 1/20 (5) 1/20 (5) NR
221 EWA(Intolerance) 1/20 (5) 8/20 (40) NR
A AR 5 A EWAE A ol n%)
o4 Eos 0/20 4/20 (20) NR
HAA =Q BOoF 0/20 3/20(15) NR
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H]

& W&
FAT (n=20) W (n=20) p
R i 0/20 3/20 (15) NR
HH TS 0/20 2/20 (10) NR
Aol W oIt et 1/20 (5) 0/20 NR
ICU Al¥717HY)", median (IQR) 10 (8 ~ 11) 76 ~9) (0.01
NPPV H-&7|7HA]), median (IQR) 89 (82 ~ 96) 62 (58 ~71) {0.01

*HOl= M7 (202t 2 H7|2|0f oLt 22 Zit MMM ICUNIMS| [HE7 |I2ts HES Jo2 20IE

(2) TA =44

SA (n = 20) H| W (n = 20) p
= i EHld(Intolerance) 02 A% AF 1/20 (5) 8/20 (40) NR
. 0(%)
W Bops 0/20 4/20 (20) NR
HAH £ Hol 0/20 3/20(15) NR
E A9 E= 0/20 3/20 (15) NR
Hagaz 0/20 2/20 (10) NR
AT o] nAZZA 0 et dukgt 1/20 (5) 0/20 NR
72 AT AR 25 ZD9} SUSH AHRY

A7 AE  COPD T4 o5 oM MW It 218 vfAds HEshs i ¥ QUoR HEs
¥ ASHOR W A9 Arfgo] 2a%

FI,F

ks

H|21 = 5] 2 NR
® Conflicts of interest: NR

487 1+

APACHE, Acute Physiology and Chronic Health Evaluation; COPD, chronic obstructive pulmonary disease; FiO2, fractional
inspired oxygen tension; ICU, intensive care unit; IQR, interquatile range; NPPV, non-invasive positive pressure ventilation;
NR, not reported; NS, not significant; PaO2, arterial oxygen tension; PaCO2, arterial carbon dioxde tension
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Vargas (2009)
T W&

AEA w AR FREAE A A, G
= AR EERE I NR
= A=7t EgA
= AR 717 NR
n JFEZH: SE I respiratory distress) T4 B|AEH FHHZE|(noninvasive

pressure-support ventilation, NPSV) A &A| &ulz} QFHulA T o]29] 7} H|w
At w A SEEE 19 A 117

= IV

AT 3 48AIZE o) Aulet BAt B F/ Ao 2 RE FEEo] A S8 HAARE BHSIRIAL T
oA HAF 30 ~ 1208 & A37HA] S8 FA9 A97t e &4

U & o5 R e ore9] A9 8912 24 270 oAF 7HA AL Qe SRH65A] 23, COPD,
Aol YQlo] &= ARA, vt A3 APACHE 11 F4* ) 123

A 712

184 vlet, 7|3 & lE, F5 4 B ad, T A B Ak &Y, Y FA A
AT £8, 55 T BH|E ot By, vjg 220 32}, [CUOA AE-R-A1A] 2= Al
T2 245t g
n AR V1A B o AR B4 BalsHA] gk

rol

I
tlo 4o

SR
EHe)

. ZAA|&: NPSV support with helmet

» ARSAH|E: CaStar, NIV model, Starmed, Mirandola, Italy

n SN IRES

T= &

- A AIZF SRR BE 3} I upATE o] 8351 NIV B2

A" - PEEP Ml¥ 4 ~ 5 H,02 A, 7] 93] S&%:H expired tidal volume)©] |
59 6 ~ 8 mL/kg 0] E H71A] YYPEZE JAH O £F

- kAT NPSV, upATeF FUTH A Q] &l NPSV, 7]1& Al"ollA g8 et
PEEPZ 50% S7HA1X1 @9l NPSVS F2H9] A 2 Algotal APl 55 23]%
A A5

- 3719 2082 9U1A o
olg7lE | -5 A7 B TA AR Qg FH 7=

R ICU
» SR SA BATskR]

A7

B A|<™: NPSV support with facemask

AREAHIE: facemask (Mirage, ResMed, Sydney, Australia)
HiAe I2EF ST 59T

SEF A BarskR] ok

(BH5%)

[y

A At ¥ 9 Ao

EW7H(patient comfort): TA A& vFAE Aol 1 ~ 574 HJ2] ¥ == SERjof|A|

T AxE By ol &AHEHIHuncomfortable) 1, ©h  EHIHsomewhat
uncomfortable) 2, 87 Fs%Hacceptable) 3, thd H3KHsomewhat comfortable) 4, H3t
(comfortable) 5)

» SEE 9 e 28R gl

= & FAEE 7|7k BAISHA] ok

I
L

% WAFALo] I Al FA19] FFS WA L2 YAET} SE0| EVssEE S Bugt B ¥
} 223}
1) +84

(1) A &= oA 23}

Helmet Noninvasive Ventilation (Helmet NIV,
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FAF1I(=11) FAF20O=11)  HIF(=11) p

Comfort  score,

median (IQR) 2.0 (2.0 ~3.0) 2.0 (2.0 ~3.0) 3.0 (2.2 ~3.0) 0.70
~ TXIT0[02 2 29| N4 FA| SARE B[

- SMZ 12 Hlw 7t S ME NSPV, M2 Sz 10t | W0 iEHE PEEPS 50% S7HAIZ1 HEY

AR AR & A7 Bie DYE ol8R NSPV =3 Al 4 B gl o7 e STHTIL 7 w2
Z9] g AlE sk Aol v AT = 2= BoiE

1k » 4] A U: Supported, in part, by Starmed, Mirandola, Italy (to LB)
® Conflicts of interest: The authors have not disclosed any potential conflicts of
interest
d@7t 1-

APACHE I, Acute Physiology and Chronic Health Evaluation Il score; COPD, chronic obstructive pulmonary disease; ICU,
intensive care unit; IQR, interquatile range; NIV, non-invasive ventilation; NPSV, noninvasive pressure—support ventilation;
NR, not reported; PEEP, positive end—expiratory pressure
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Navalesi (2007)

= W&
AEA w ATRE TR A AT, ST
= AESERS - NR
= A7} olgEo}t
» R AY7IZE NR
n = e S RAS FHISE COPD EAlo|A] NIV A 717]0] k2 g3} 8]
A w AT A SRS Bkt 55 COPD ¥4 109
» EI7|E
- COPDZ ZItts 22}
- T SR 2k
- H|F} tATE 0]-83E NIVE 4 6714 o4 A8l 34t
- F 9ok A= 9 NIV A& Azt 37PF 228 54 93t o9 AEr) Qs SR EE, HE+
S7F S S7F L 18 A 7 S8 S 2 7kA wek AdH ofsh
= HjA| 7]
- QPR A AEi(SdA 22, dAME A, 84S, 559 84S, Fio, 2 0.5 28, 58 ¢
Bt AH), BAAF o R SolE HE, HERA HE, HFES, T A, e A &
g, Qb 2 FR 719, ¢ wiAT B W AR AEo] Y= A tE Aol 533 S/
m IR 7R B o R B/ BalsHA] o
A = SAAEE Y NIV
(FAAE)  w ARSAH|Y: CaStar, NIV model, Starmed, Mirandola, Italy
» A IEES
T W&
A= PEEP 5 cm H,O °o1, 231 71918 A8t &7] X 12 em HO= AlY
HAAZE | 30
olg7IE | & A9 B A A= Qe FH 7=
ga ICU
» U SA HA5HA] O
(H2Al%) = BHRAEY: BRAT NIV
m AR facemask (Mirage, ResMed, Sydney, Australia)
» HUAE TREE SAHAET 53U
» U SA HAI5HA] O
BHs74) = 54 A3 e L A9
- @A} EH7H(patient comfort): S A& vHAE Al- 1 ~ 57 W9 9HY=F T2 SRRt A|
ERY =S 1 o5 AT HE(bad) 1, tha: U (quite bad) 2, 4-87FsHacceptable)
3, ttA £{(quite good) 4, 2(good) 5)
» SE 9 gEAG 28R Gl
» F AT 77 BAISHA] o
OEZd3 ¢ WAAO| AT SAS] FRS WA 2 A FE0] Vs otE R A EHA T B
gt &9
D384
(1) A 5= T 23
A= (n = 10) H| W7 (n =10) p
Comfort score, By (EFHAD) 3.0(1.5) 3.0(0.8) 0.99
- WXGIH0|2 2 ZF FO| N5 MA| 2tK+2 HI (|3
AR AE 5 AqolA] el oFH mpATE B 7EA w8 A A A /I9AR] &7 EE Eol=t &t

Ao, Y2 F7] =8E Eolet € a&2ollal @xtet Wige oy 1he] Jozigo] F do

Helmet Noninvasive Ventilation (Helmet NIV,
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1A m 4] Y: Supported, in part, by Starmed, Mirandola, Italy (to LB)

® Conflicts of interest: The authors have not disclosed any potential conflicts of interest

A8t 1-

COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; NIV, non-invasive ventilation; NR, not reported; PEEP,
positive end—expiratory pressure
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Rodriguez Garcia (2019)

T= W&
AEA w ARE  AYH IIE A, @YU
m A=7h: AL
s AR 7|7 2013.11. ~ 2016.3.
» A=A AUl NIVE A4 FH ufATE o] 83 NIV 7F Fojd oF=2] 83} v
At = A5 PICU 9 &4 152
- @4l NIV 707, %A QFH vpAF NIV 827
= EI7|E
- NIV A&7} B a5to] Aot JFARA(PICU)l JHet =}
= Hj A7)
- HiAE 22} gl
» IR 71A EA
S (n = 70) Hu (n = 82) J2)
3o|(7iY), median (IQR) 1.7(1.2~3.1) 15.6 (16.5 ~ 42.2) NR
E127A(kg), median IQR) 4(3~5) 10 (7 ~ 15) NR
NIV -§-4] 71ZHA]), median (IQR) 48 (31 ~ 83) 38.5(20 ~66.1) NR
2, n (%) NR
718X A 63 (90) 29 (35.4)
718A 4™ 1(1.4) -
A 71 BAHH - 30 (36.5)
¥ 1(1.4) 14 (17.1)
55 (Apneas) 4(5.7) 1(1.2)
71e}k 1(1.4) 5.1
BH2 7 3EXK(Nebulization), n (%) 17 (24.3) 44 (53.7) NR
Salbutamol 6(353)(N=17) 102.7) (N = 44)
Salbutamol and Ipratropium 0(N=17) 34 (77) (N = 44)
Epinephrine 12 (70.6) N = 17) 0 (N = 44)
Paliative NIV 0 2 (2.4) NR
A = SAAEE: Y NIV
FAAE)  w AREAHY: StarMed (Intersurgical)
" A ZEEE: HII6HA] o3
= SHF A 2Rl whet d 83t AH§- vlEeto| A& o] 8%t ekE £ 3%
(H2Al) H| A& 4] QP mkAT NIV

AR PerforMax (Philips)
HIAlE T2 EFE: B USR] &2
SHESA: Aol wet Zagt B9 vESe|AE o83t okE Y T

(Fi=s) = &4 23w g g9
- FlE oFEZ Qg BAg
- NIV #]& A5f: CPAPOIA bilevelZ NIV = ¥H7o] - Q3lALHEAw) Alto] W a3t 49
({2
- PICU A4717+
- NIV A& 717t
= SEHE 9 EER 2R gl

2 213 7|78 ICU EY9A1d

Helmet Noninvasive Ventilation (Helmet NIV,



TE W&
olgdzt 1) A3 BarohA] F2H(FE Foi 2 Qg AR A2 glolttal K g
2) w84
(1) 4 YA = T A3
FA (n = 70) H| 75 (n = 82) D

AMhe n(%) 1/70 (1.4) 4/82 (4.9) NR
NIV A& A5, n(%) 15/70 (21.4) 4/82 (4.9) NR
PICU Z¥717H¥), median (IQR) 6(4~8) 4(2~6.2) NR
NIV A 5717HA]), median (IQR) 48 (31 ~ 83) 38. (20 66.1) NR
* 2 70 XA HO|7} CES. SRS BLPAP NIVEQ| B 7, HmRS AT HQ!

(AL EFAR ol e R ® H= 2T

FAT (n = 70) H| W (n = 82)
ERAg ERAEx ERAg ERAEx
(h=17) (=53 P (n=44 (n=38) °
. - 3/17 12/53 4/38 0.02
Al ()
NIV X & A", n(%) (17.6) (22.6) 0.76 0/44 (10.5) y
PICU HE717HY),  8(6.5~ 0.04 53~ 0.03
median (IQR) 16.5) 53~7) 6 32~5) 9.5) 3
* 1 7} X|2AIL HO|J} 12, SXHZS BLPAP NIVEQ| BC HZ, HmS Al TQo
AZ A2 Fddl, HA4 QFE vpAd F FoS ARgstr et & xlﬂ g EJ RS w5 Ao
H|Zo] & o P9l T AA| obd upAT NIV A& A] 25 li—% Hxayoz yishk= 3¢ d

3 PR AR FL 5 AL

H|aL = ] Y NR
m Conflicts of interest: <

A87F 2+

BLPAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; IQR, interquatile range; NIV,

non-invasive ventilation; NR, not reported; PICU, pediatic intensive care unit
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Mayordomo-Colunga (2018)

T W&
AEA w AFRE TR RS, 7
= JAESERS I NR
» AT Al
n ARFEZZ]TE D NR
n A=A 7|TA| G Aot ZRof| A CPAP AY 7]7]of W2 a3} vl

A w A 71EA A AoF S 179
. T3
A3 371 mlRto] il 7| HA| F ek ShA}
Modified Wood's Clinical Asthma Score (M-WCAS) = 4, venous Pco; = 60 mm Hg, or
Spoz € 92% despite nebulized adrenalin for at least 1 h
HiA 7|
é}jﬂ]?@}]’ 7]5 7Hl:ﬂ- 01]7]— E7]~—o]— /k]ﬁ 01-7(—1 _J_/l]— oﬂOﬂo]JQ HO}Z%/H ]:]-_,__4 el (Q;(]EOHE
B8k BH|E 2] E7153 49 undrained pneumothorax, ﬁ?ﬁ/‘é HAUSHAS 55
¥ A%k HA A5t
n VA 71X B4 I E OV B 22 5 /S
A w SAAEE: A9 CPAP
(ZAIAE) = ARSAH|E: Castar Next, Intersurgical, Mirandola, Italy
" SAE TREF

T W&
- Noninvasive ventilator & CPAP A&
Alg - #& FiO0llA SpO2 » 92% AI5H== Mg #|4: CPAP2 5 cm H0
- BE SR A cascade-type heated humidifier®} gastric tube AHE%}
SAANZE | - 60E 8A T v &2 wA5te] 60E AT
olg7|E | - HSHA| o5
i - HUsHA] o

n EF A @A g ol whel " adt 49 vtkE ARESE HlETe|AE ARSSE oFA| Fo, WA
A4 2HZolx, 7H|Ql ARE-2 gl
(HlZA|E) = BwA|ES: U7 7iET(nasal prong)< -85t CPAP
= ARSAH|T:
m H|PA|ES I2ES

T& &
-Infant Flow driver AR5} CPAP Al
Ag - A& FiO01A4 SpO; » 92% Aot EE A" A CPAPL 5 cm H,O
- B2.E 3Ex}o)l A cascade-type heated humidifier®} gastric tube ARESH
FAAZE | - 608 FA & SATFLE WAsHY 60+ AlE
olgrlE | - By gk
i - HI5HA] 9o

B4 A @A ool wek Bag A9 kS AGE. BTo| S A8 o Fol, A4
» 2E|20], 79 AL glge

ZHsd) = 34 234 49
- 34 $8%: poor tolerance 2 I3t tZ FAZ 9] WA
» 2EHE 9 HEANG 19 HiA(Y Y & 32 RS AEEs)
n 5 FATE 717 HASHA] ok
A7 % WAATolL A S TS WA 2 dYE F50| EVFGSEE S B B ¥
U 259
D 84

Helmet Noninvasive Ventilation (Helmet NIV,
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(1) & 8 ¥ 27}

FSATHn = 17) H| W (n = 17) D
Poor tolerance 2 215t £4 A, n(%) 1/17 (5.9 1/17 (5.9 NR
~ TAII70|22 7 20| N5 B SAAE H[E

A AR B4 1WA 2ok BN CPAP Algol o] W} )3 s o) AH8-S fAE 0] ATE
%9l

T T A B 9
® Conlflicts of interest: H15}A] 2

A8t 1

CPAP, Continuous positive airway pressure; FiO2, fraction of inspired oxygen; NR, not reported; PaO2, partial pressure of
oxygen; Sp02, percutaneous blood saturation of oxygen
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Vitaliti (2017)

T W&

ATEA w ATRTF  FREIA AT 1A 718

- Bl A7 E FEA R SRE WjAeh vlatolw ¥l CPAPY} HENC= F-2H9fulguhe
9. Bl =& A Qe

= =7} oot
» AR 7|7E: 2014.11. ~ 2015.12.
" ATEH: SFRA Aot Aol A Al NIVE} HENC 1F 5.3} ¥

Arhg  m AP SFRACR -§FAe Wk Aot 34} 60

- 39l CPAP 209, HFNC 209, ¥ 209

= Z7|E

- sguon S Yl 3 1CUY] JUst Aot Bt
- A1 ~ 24749, BRI O AAE AAkaF B

= HiA7]E

- central apnead] 24 and/or W4 SFFA, 2BH ARA, & 7AWt Bag B
O BIPHY AAkLF

. gt 714 =4

I CPAP (n=20)  HFNC (n = 20) H| 73 (n = 19)

Hol(7hY), Het (EEHAD 5.20 (3.3) 21.5 (2.6) 8.33 (2.4)
9/, n 12/8 8/12 10/9
i Ake), Bt (EEHAD 5.20 (1.08) 13.9 (2.07) 8.25 (2.15)
2 n (%)

7182 Y 16 (80) 15 (75) 15 (78.9)

HH 4 (20) 3 2(20) 4(21.1)

4 J4 0 205 0
A&27 KA, Het (FEZHAD 9.7 (7.82) 72.5 (12.52) 357.6 (38.4)

AgE w SAAET: Y CPAP
(FAAE) = AREAH]E: StarMed Ventukit, Intersurgical, Mirandola, Italy
» SN E IRES

E

H-&

A"

CPAP of 4 ~ 7 cm H,0, air flow of 30 L/min, and FIO; of 21%

SANZE

Bt A5 A7H9.7X7H £ 7.82)

o7&

W 151K e

A

-S4, 4t ot ¥, T PICU

= SHF A B agt A4S FeAw gt

(HlaAlE) = H]WA[ET: HENC
m AREAH|E: nasal cannula (Airvo 2, Fisher & Paykel Healthcare, Auckland, New

Zealand)

" BEAS IRES

e

H-&

A"

Flows of 1~ 3 L/ke/min with FIO, sufficient to maintain SpO; 96 ~ 98%

A

Bt Al AR 72587+ 12.52)

olg7|E

B 1514 O

A

SE4, gt Aopt ¥, T PICU

n SV EA WA A9 ok Wl

[¢)

™
~{
)1[
]
A

I
A

% A3} 9 9 5]
2405} Jole BusHA) e

Helmet Noninvasive Ventilation (Helmet NIV,



i
W

- 212717k @4l CPAPI} HENCY] AlF 717E B0 AE 5 A e 7|AEA A X2 BHgt
v SEE 9 EEARg B gl
" 5 FHTE 717k BAskA] ok
=AY 1) HHA: Bk ok
2) a4
(D 3 QA& B 2

S CPAP (n = 20) HENC (n = 20) J2)
A& A, n(%) 0/20 1/20 (5)* NR
A=2717HAD, B+ (FZHAD 9.7 (7.82) 72.5 (12.52)
*REANE 7|E e Y He 7] <
AR AE Lo 7RG A5 #E A5 RIS Ao 8 Ao gk HENC2F @3l CPAPY] Q=
RIS 4= Q= A2 TR A+ 2ot
I m AH] Z|Y: The present study was funded by Nestle ~

Italia Spa, grant number 1746,
performed on October 27, 2016.

= Conflicts of interest: §=
2%t 1+

CPAP, continuous positive airway pressure; FiO2, fraction of inspired oxygen; HFNC, high—flow nasal cannula; NR, not
reported; PICU, pediatic intensive care unit
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Chidini (2015)

= &
AEA  w AR TR ASAT, G 713
= QXA SEHT : NCT16011968
m A=) ojgE o}
n OARFE A 717 2008.1. ~ 2010.1.
= AGEZ: RSV A FAHSETEA Lot A4 CPAP AY 71710 2 &3 ¥|w
AFgAL  m ARk RSV I AT HA Aol 3R} 301

- A9 CPAP 179, ulA= CPAP 1319

= Zo7|E

- %6~ 12714

- ST BRI AAIE o]&35t I EAA RSVE ATd 2E4¢

- FATERA o7 AgkE ZEAHpartial pressure of oxygen, arterial (PaOy):fraction of

inspired oxygen (FIO,) < 300 after breathing O, through a Venturi mask (FIO; 0.5) for
at least 15 minutes, plus 2 of the following: respiratory rate (RR) ) 2 SD depending on
age, accessory muscles recruitment, and paradoxical abdominal motion

R e

S5 7= Aol " a3t 4}, Glasgow coma scale 127 "Rt 55 AF5(pH ( 7.25), 71H &
= TE YAl A7E A, b/ B e, & 4lto] R Ao 55 B, o
A, e A =4

tAE 714 4

A (n=17) H W (n = 13) p

olClg) 9.2 (8 ~12) 82(8~9 0.66
/o 8/9 6/7 0.49
=7 Ake) 8.3 (7~ 10) 7.4(~8) 0.35
PIM2 403 ~4.5) 503~7) 0.26
SEFH ol%

RSV-7|#A| 9 12 (70) 9(70) 0.57

RSV-718A 9 3 SAH4 5.(30) 4 (30) 0.89
Ry

H 7184 0|38 2(11.7) 2(15) 0.89

A4 A-3HCongenital heart

disease) 2(11.7) 1(7.6) 0.96

1 (Epilepsy) 2(11.7) 2 (15) 0.78

A AL (Neuromuscular

disease) 1(5.8) 0 0.92

RSVE 213t e &4 3(17.6) 3.(23) 0.88
RR, breaths per minute 60 (50 ~ 70) 60 (35 ~ 75) 0.98
FIO, 0.4 (0.4 ~0.5) 0.4 (0.4 ~0.5) 0.65
CPAP, kPa 0.49 (0.49 ~ 0.68) 0.49 (0.49 ~ 0.58) 0.74
Pa0,:FIO, 177 (151 ~ 206) 163 (153 ~ 190) 0.8
PaCO,, kPa 5.5 (4.5 ~ 6.3) 5(3.7~5.8) 0.51
Arterial pH 7.38 (7.3 ~ 7.4) 7.37 (7.31 ~ 7.39) 0.75
Base excess, mEq/L 0(21.5~1.2) 0.15(-0.9 ~ 1.2) 0.44
Serum bicarbonate, mEq/L 26 (24 ~ 27) 24 (24 ~ 30) 0.11
Heart rate, beats per minute 154 (144 ~ 169) 135 (122 ~ 145) 0.06
Systolic blood pressure, kPa 14.6 (12.9 ~ 15.9) 13.3(11.9 ~ 15.9) 0.51
Lactate serum, mmol/L 1.2 (1.05 ~ 1.35) 0.9 (0.75 ~ 1.05) 0.48
Body temperature, °C 37.1 36.6 ~ 37.6) 36.9 (36.5 ~ 37.6) 0.93

RE=E 0128 B4 n (%), 2148 B4 median (QR)Z HAlzt
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= W&

Ay w S A= AW CPAP
(FAAE) = ARSAH|E: Castar Starmed, Mirandola, Italy
" SN E IRES

T& &
g | A A
° - FiO, < 0.691A4 SpO; » 94% FAISH== A5 S
FAAZE | - 24A%E
olg7|& | - SpO; = 94%, FIO, < 0.4, and no muscle recruitment
Fx - PICU

= S A B 1BAE AR B EE A EEYE g

(HlAlE) = H]WAlET: vRAT CPAP
m AREAH|Y: g standard oronasal mask (Profile Lite Gel size XS-S, Respironics,
Murrysville, PA)
 H|WAE Z2EF: S 54T
» FHFSA A 7IEAYE AR HEE 22

:

4

0z +3

s

FHs7d) = =4 A3 s A9

- 8 odRES: 718, IRHAE &4, 4178

- 7171 4 S I A (skin sores; AA Q5 0, H27] T THEAY S0l Uehgtou ¢
g =90 F 30& Woll Al=H 1, 355 I% 2= 2, 9% A 3, IF A 4) 55 B3}
(gastric distension). %+ A=FHGEAE and/or - 29| HF)

- X7 A SA AL 7|7 8 Anf| and/or 4T BQ/AJOZ Q18] CPAP F++ 5

- Ahg A 71&2 oheat Z-e(failure to maintain PaO, = 60 mmHg with FIO; < 0.6; (2)
clinical signs of exhaustion; (3) need to protect airways and/or manage copious
tracheal secretions; and (4) hemodynamic impairment)

- ZA158-%(intolerance): objective pain scale (OPS) and COMFORT scale ©]-83] =43}
OPSE 4ot i SHETE 57 @Y W3} &5, 23¢, 58 (agitation), 5 R 7HE
a2 tfsfl 1 ~ 4802 Z7st 44 o]}l A% Falgt BAEE 2JU|F COMFORT scale
= 1 ~ 404 HeolH 18 ~ 267 9J4lo] Sla XA H A=, 174 olst WA Fof JH=E 4
=, 263 oA} 9%t 15 AHE Qu|gt Intolerances U|THEH A< Fo 308 & OPS 4%
oJA}, COMFORT scape 2674 oJAto & o]t

» gEhE U EE 19 A Y & d 2 AR AdEks)

" 5 AT Rk BT ke

AT =17)  H¥7n =13) D

F9 o]dT-g, n(%) 0/17 0/13 0.99
Safety system failure events, n (%) 0/17 0/13 0.99
717] #4335, n (%)
o5 A7) 0/17 8/13 (61) 0.001
EH 0% 0/17 0/13 0.99
Mt A=A 0/17 0/13 0.99
2) 84

(1) &2 A & B 23

AT =17)  Bl¥Hn = 13) p

27 A, n(%) 3/17.(17) 7/13 (54) 0.009
2|5 A o]F n (%)
Intolerance 0/17 4/13 (30) 0.01




W&
AT =17)  Hlas(n = 13) p

7% Al 3/17 (17) 3/13 (23) 0.29
PICU AFZE, n (%) 0/17 0/13 0.99
PICU A¥717HY), median (IQR) 33~7) 5(2.8~8.7) 0.58
CPAP A 5717H¥), median (IQR) 3@2~4) 2(1~7) 0.72
A 2447 B9F CPAP  AIZ7IZHAD,
median (IQR) 22 (21 ~ 22) 16 (7 ~ 22) 0.09
PICU A¥717t W CPAP AF7IZHAD,
median (IQR) 28 (20 ~ 62) 8 (2 ~25) 0.004

(2) &7 8= ¥ At

SATHn = 17)

Bl xt(n = 13)

Intolerance® Q15
X2 A" n(%) 0/17

4/13 (30)

OPS, median (IQR) 1A 2 2 ~ 4),

CPAP A =2A|H: 2 (1 ~2)

ZIAA-E: 2 2~ 3),
CPAP A 8A1H: 5 (3 ~6)T

COMFORT  scale, Z1AHAIA: 20 (18 ~ 22)
median (IQR) CPAP A 2A15:18 (18 ~ 20)

Z1AAAE: 16 (16 ~ 18)
CPAP A BAIA: 27 24 ~ 28)F

*etR} AR E 2 Zu0f| £ et SUSH 2R + 7IMAIEDY XIZA Hw0M Rl Xt0] S0 < 0.01);

T oiig AE0IA 22t R2E 10| 4S(p< 0.01)

A2 AE RSV 718AY 4of 3Ajo| A FglS CPAP A T 24 AH 0= 87b50tH Qrxgt 7171

H3L w A A 9
® Conflicts of interest: E115}A] &2
297 1+

CPAP, Continuous positive airway pressure; FiO2, fraction of inspired oxygen; NR, not reported; OPS, objective pain scale;
PaCQO2, partial pressure of carbon dioxide; PaO2, partial pressure of oxygen, atrial; PICU, pediatric intensive care unit; PIM2,
revised Pediatric Index of Mortality; RR, respiratory rate; RSV, Respiratory syncytial virus; SD, standardized deviation; SpO2,
pulse saturation of oxygen
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Chidini (2010)

T g
AAEA w AFRE  FREIA A, 9l
= QVIAEGTERS I NR
» A7} ojgE ot
» AR A 7]7E  2007.1 ~ 2008.6.
 AFER: AFo FAHATZTHEA Aot A4 QFH upAT el Al o]-83F CPAP X722 Jit

l:l]jl_

AFg  w A B S FA 4oF e 239
= A3T|E
- A% 1~ 24714
- R A Ao wlo] 1E MR o4 BRI MA ThE AL SRt ol Bulehe B
(FLAHZ > 38C°); leukocytosis/leukopenia and purulent secretions accompanied by
abnormal breath sounds; and the simultaneous presence of transcutaneous oxygen
pressure/fraction of inspired oxygen (tcPO,/FIO;) < 300 mmHg after breathing O,
through a Venturi mask for at least 15 minutes, respiratory rate higher than
maximum value of physiologic range for age, and active contraction of respiratory
muscles or paradoxical abdominal motion)
= HjA|7]E
- Glasgow Coma Scale { 13, ZFHE(tcPeoz ) 55 mmHg), HA2}, 713 9hAF = 9 bt
AL OFSh 7= HA, T2 719 B, 2 oM/ ER e, B5E AP, o B9
AR S S B HER 79, B A 5
AL 714 B4 T VA B 5T 4 /13

il

Ay w A= A CPAP
GFAAE)  w ARG Aolg Al (Castar Starmed, Mirandola, Italy)

ZANE TRES

T W&
/\ﬂa‘l - CPAP }‘ﬂ%‘g‘ 5cm HO= /éxé"?}
° |- e AmeA ge
oxuzr | - 90% §A F HlaEoR WA} 0% A WA W HhAAE ol8
s ZF 55 308 A5 & 2 A|(wash-out period)
olg7|E | - HAsHA| 9%
A4 PICU

5S4 NR

(H2AlE) = HWAIEY: QP npATE o83 CPAP
n A8 obd wlA T (Respironics, Murrysville, PA)
" HYAE ZRES
T -8
- CPAP Ml®2 5 cm H,0=2 A5+
- 71571 ARESt AlE
0% A & H|WHoF WASte] 90E AT WAA] Hl
9 55 308 A & wA(wash-out period)
olg7|E | HAISHA] 9%
R PICU

=
O
=)
i
e
)
ojo
L
>




T= &
-oR B350~ 47*44 AR 715(ES 9= 0, 48 AlA 308 ol H27] = 15 Hio]
ARRAA] Qb T o 7%3}11 2, ”]—r ?ﬂok 3, T FAL4)
- Qb Bt 1_715 and/or T Auto] = 3}o]
- A& A 9] o]F sl o] st FAE 3t F-(AI%A 57] F=(presence

of leaks around the interface that affected circuit pressunzatlon {3 ecmH;0 despite
repeated positioning of the interface by nurses), 7tAwW% 44 2}SKa reduction in
tcPO,/FIO; of 50 points below the baseline and/or an increase in tcPCO; of 10 mm
He). B 848, 38 o[uhg 24

-3 %*’r"g(mtolerance) COMFORT scale o]-&sto] 8% 174 nwt 42 314 54, 263
_4}10] A= o}-x—} *J‘ﬂ] 26x4 z_,,]. 7.‘5"—./\31_94 Ac]-qg H’ﬂ"éﬁ

» HEE 9 EHE 3 HiA|(T]e A ol & dHlolH 3 EEt 24

"3 zx—*ﬁ&’& 717k HATSHA] Q%

eddt  x WAFATo|I Al S FIFE wHR] 2 AT FE0] EVlsoEE Sxf BH I e
ot —;_T‘—Ef"éx
1) ‘rr_Q_
(1) A A 8% o9 2
FATHn = 20) H| 25 (n = 20) P
Intolerance(COMFORT ) 26), n (%) 1/20 (5) 13/20 (65) 0.0005
COMFORT score, median (95% CI) 23.5 (22 ~ 26) 30 (27 ~ 34) 0.0011

- WXIAFO0|2Z 2t FO| N5 HA| StRj-2 278t

A AE 34 /AL 2ot Bolx] CPAP Aol Qlo] Az i ielo] AL St 420] BTlE K.Y
H|3L = AH] A g
®»  Conflicts of interest: Dr Pelosi received a grant for laboratory and clinical
investigations from Starmed (Mirandola, Italy). However,that grant did not support
the work carried out in this study.
2@t 1-

Cl, confidence interval; CPAP, continuous positive airway pressure; ITT, intentiona to treat; FiO2, fraction of inspired oxygen;
NR, not reported; PICU, pediatric intensive care unit; PP, per protocol; SpO2, percutaneous blood saturation of oxygen; tcPog,
transcutaneous oxygen pressure; tcPcoz, transcutaneous carbon dioxide pressure
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Chidini (2010)

= W&

A4 w ALGY  FTE A, GA7|H
= A ESERS I NR
= A=t oo}
= AR A 7]7E 0 2005.1 ~ 2007.1.
 JPEZH: FHXIAGSETHA Lot FRtoA] Qb upAT e} g o] 835 CPAP AX|=9] &3}
H]_ﬁl_

Ay w A FAAAANG SR Aot 2R3 409
- @9l CPAP 207, %A QFH vkAS CPAP 207
= IFT|E
FAD)
- Pa0,:FiO,; < 300
- B8 AN FA0IA o H S EA
- XA 1587 W] npATE o] 83 ARE AlFHSt oL A s HolA| = A%
- OE 7] B4o] gl= 4%
(GIETA)
- Modified Sequential Organ Failure Assessment score 13 ©]3}
- A% 1704 o
- A% 0.5 kg B PaCO; within 10 mm Hg, and Pa0,:FiO; within 50 points
= HjA7|E
- PICU Y¥4 ofn] 7|& Aoy 7| #deS W2 4%, ot 719, 7= wlM, 255 A,
SEPAY AR Aut, A @7 7)E, @9 B9 4, Glasgow Coma Score € 10, &<
E= B3 7)18A] BHlE, 02 A9 55
m TR} 71A EA

S A = 20) H 75 n = 20)

yol
o](78Y), median (95% CI) 73 ~11) 63~7) 0.94
/o 9/11 7/13 0.89
274 (kg), median (95% CI) 7(6~8) 6(4~8 0.09
mSOFA, B FEZHA}) 3.2(1.3) 3.3(0.9) 0.87
OPS, median (95% CI) 090 ~2) 1.2 (0.5~ 2.3) 0.85
PIM2, median (95% CI) 4(3.8~5.7) 45(3.6~5.2) 0.77
A2(°C), median (95% CI) 37.7 (37.3 ~ 38) 37.3(37.2 ~ 37.9) 1
ZAoF n (%) 3(15) 2 (10) 0.95
,,,,, X AA 71AE7] B2, n (%) 1(D — 0.98
SEEA ol n (%)
A9 A9 HH 6.(30) 7.(35) 1
A9 ] 79 HE + RSV 2(10) 3(15) 1
B 7 HFE 2 (10) 4 (20) 0.66
TE T HA 10 (50) 6.(30) 0.33

AR w SAAETE AU CPAP
FAAE) = AR Aokg Pl (Castar Starmed, Mirandola, Italy)
» SN TEES

T &
A - CPAP 27| A9 4 cm H0= 3L 2089t 2 em H,O # S7H17. &
° 4 12 cm HO7HA] 5183
SAAZE | - 24X
ol&7|E | - FiO; 37t §lo] AMAXESIE ) 94% FA|7F 7hsotal SgEt S4do] FUI6HA|




NEC/\ /" ans oigst uizia 2ot )

T W&
T W&

U= AHEEE E 7SS AR SR E 1d)
- CPAP #H¥o] (4 cm H,0 91 A% head box FEHIZE A4 X5y WAT
J- PICU
. FHF SA @A ZQ90] et JUHFARE Be FEITH, ooEES o83t Hg ZEAB
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Pediatric Index of Mortality; RSV, respiratory syncytial virus; SpO2, percutaneous blood saturation of oxygen
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ARDS Acute respiratory distress syndrome
ARF Acute respiratory failure
BiPAP Bi-level positive airway pressure
CI Confidence interval
COPD Chronic obstructive pulmonary disease
CPAP Continuous positive airway pressure
ERS European respiratory society
HFNC High-flow nasal cannula
ICU Intensive care unit
IQR Interquartile range
MD Mean difference
NIV Noninvasive ventilation
NPPV Noninvasive positive pressure ventilation
NPSV Noninvasive pressure support ventilation
NR Not reported
NRS Numeric rating scale
NS Not significant
OPS Objective pain scale
OR Odds ratio
PICU Pediatric intensive care unit
RCT Randomized controlled tria
RR Risk ratio
RSV Respiratory syncytial virus
SD Standard deviation
VAS Visual analogue scale
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