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[Abstract] Acute respiratory distress syndrome (ARDS) is a common clinical syndrome in intensive care unit
(ICU) with high morbidity and mortality. Recently, the new global definition of ARDS has redefined the diagnosis of
ARDS, which is divided into non-intubated ARDS, intubated ARDS and ARDS with limited resources. Hypoxia is the
main clinical manifestation of ARDS, and respiratory support therapy is the first-line treatment for ARDS. With respect
to non-intubated ARDS, current guidelines do not provide a clear preference between high flow nasal cannula (HFNC)
and non-invasive mechanical ventilation (NIV). In order to improve clinical managmet of non-intubated ARDS, we
review the role of HFNC and NIV in non-intubated ARDS in this paper.
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S VEREN 0 2551 (acute respiratory distress syndrome,
ARDS) S — 41 R AT Bk S P o B A ok A i 453 5
I 9005 A0 o A 0 3 PR R Oy S R I PR £ ik
ARDS 5 AfEEAE V35 B3 (intensive care unit, ICU) B
7% ~10% , Ferf 15% ~ 25% T HUBGE <, BEAE B H R IEA 55
K 45% 70 2012 4 LK, T CRIARE U JR B I
PR ARDS [ 5y #ilwis . et ARDS 2 Wi L5350 F1 o3
JEIRIT, 2023 4F ARDS 2B E S ARDS 12 W7 Kbt
157 EOFTE L ARDS 43 5B A5 ARDS 4 & ARDS
ABEIRABRIEAL T 1Y ARDS. ARBTFHT, W 345 /& ARDS
B —ZR3A7 Tk, X FIRAS ARDS, JC AT 48, 47 BIHLARGE <
— BRI TR I 5 SR, 4 F AR ARDS, B
B Rz ARDS B, B HTTE R fE IR W SR AL TR
GLART T R A R AR A RS, (F 28 B 126 3 Bk 49T (high
flow nasal cannula, HFNC) 5 JC A1 #L % 8 < (non-invasive

mechanical ventilation, NIV ) X} 2 4 {5 48 Pk P W %235 (acute
hypoxemic respiratory failure, AHRF)/ARDS &I I H A TG
AOCHEL . I AT RIS 5 SRS AN REE o U R
7 HL b 2 2036 I PR 45 JRi e R SCt HENC A1 NIV 72 AR 4 8
ARDS il RN FHZEA 458, R AT

1 TR #3AR (HFNC #1 NIV) 895 F R 32

1.1 HFNC [ 5L . HENC & —Rh B0 at, BRI ik
70 L/min (9 5 Ut He AR UM, IR 2 8 O 33 ~ 37 °C,
W NS e JE (fraction of inspired oxygen, Fi0,) b 0.21 ~ 1.00,
HENC (4 BPE AL - D @5 FiO, ik , K R G0 i s I
] AR AR I E I R @ B RUEIE KPR,
AR TIPSR BN 5 B iy T AL i ifi 14 338 <52
¥, AT S5 R (respiratory frequency, RR) (Z/i
L1l WY : AHRF/ARDS M4 5 B < %% 1,
SR W (AR 435 30 ~ 40 Limin, AR HENC J2JF K
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14, (EATY AT Ay £ Sk e vk B2 HL AT O, , 1T HLAE R 25X
TEOLT ARG T LA Jok 6 2 1) e R it ek L T g 38
70 L/min, G 2 B AT Ke fE— I RS S 1
HFFE R, Sim TR 2R 4 (iR R T AT
MRZ T 55 A HEING,) i i S0 IR Y Fi0, 2B, i b i
TR, i 12 L/min, 1] Fi0,<0.60 ; 4B 2 PR 7
I, FiO, FEZE 0.50 LUT 3 VBRI I 585862 T FiO,
R, E R e AN 2 0.70 5 AR LT HENC I, 3 3
40 L/min, Fi0, AT35% 0.85.

1.1.2 P 2K IE J& (positive end-expiratory pressure, PEEP)
ROA : HENC R £ (i E o o 9 AR i ol , T 78 B b ™
A —RE MR /K - 1E R, H5 HENC Sk i B e . A7
5T @, P RIS, & 10 Limin A9 B 0] ik 2
1 emH,0 (1 emH,0~0.098 kPa) PEEP '*'. XM , R Z K Z#8
SR HENC $ii% 25 B35 1) PEEP ZKF-, i 88 4 | 46
TR AU K g 5 P P, (EURT LABH ARG, HENC BERYS
T W IIRERR S (functional residual capacity, FRC) 8/
GERU RO i . Riera 55”5 iob i it B U2 4IE
B, TR ey, HENC #RBESE N8 (A iy AR i BEL B 22
b X TERAE FRC REAT PTelcats , DT 3R o6t B 0 0 <
W, LABIGE B 4 o

L3 WS35 fF HENG ] DAEREEUS Dl b i
). VP22 E NN TSR il b S e
A WP TSRS B RS IR YT, S5 FRERT HENC IRYT,
PR Ay 3 A8 S P B A ) T A P AR ) L e i 2 e
PRGN 0, A, FE A A A wh g
B AOTE R, PR st Uk kL AT
AT 3 AR 3l Ui oK L By L R 3
filif5i473 (patient self-inflicted lung injury, P-SILI ),

1.2 NIV AR ISR

1.2.1 AR NIV SR 8 RO 352 U I E TRl
A (continuous positive airway pressure, CPAP) FIIAUK S 1B
1EJE3# S (bilevel positive airway pressure ventilation, BiPAP ).
CPAP 75 [ 32 I £ 3 B A~ W i S 391 e 7 P 1) i
B, AN R W SRR IR S ISR, S N R A 2 — i A IE
JEKF (R T2 RAUER), 3% D FE M A, O H 43T
PEEP. 1} BiPAP RELENMF TR 45 7 )5 J) (24 T PEEP) Al
WA R) A b 78, A8 Y T He J) 33838 S (pressure support
ventilation, PSV)[ lz]c

1.2.2 [ NIV« (52 (5 A ) i NIV s R
I CPAP 3% 7E 5 ~ 8 emH,0 (S FifEf 7. oA il
HHPSV IR, ) 3454 8 ~ 14 emH,0,PEEP 1y 5 ~ 8 emH,0.,
CPAP Fll PSV-NIV o3 iof i IR 220 3 I G047 R 0 28 i 672
TR I S, el SR AR S =R A it A
MR fE . PSV-NIV i ]yl /D < %% ) A I
123 KA NIV : i AN IE AR R B0 52 i) 1 1 22 NIV
FRTE 52 P, v PEEP BTG T ME L 4E R, B 2 AT AR 3L
10% 9 H T B4R L o PR S8, R 2545 1 fik

R AR B L kAR — B Sk B B RSk
0, FH 22 20 2 Rl 2 ), A 2 A s Al s D £
R A AT eI ] A9 5 PEEP 3877 T HL, %
7% [ RE AT LN FH PSV-NIV 1 CPAP, 7 3% 7€ PSV-NIV 1,
T EB ) SR AP 10 ~ 14 emHL0 , 384 I ] 46
PEEP 4 10 ~ 12 emH,0. 3k 25 7T LA 2 W S 8% g, IFmT 4
il 5 i 0K 50 15 A3 60k 3, ARG P-STLI A XU . 3k NIV 15
HFNC 11 5 NIV A LE, A 88 K -1 PEEP 1] B0 SR 58
e, AT REMAAIE P-SILT (KU 7

2 AHRF/ARDS i£# HFNC i& 2 NIV ?

# AHRI/ARDS i), 8% A Bl s <5 A
Bl B a1V E L (TR S L AL S - AT A
A BRI 5 il 0% 3, 5 8 < (tidlal volume, VT),
RR B4, VT 235 200 3 B I O o o v 7 1 s £ 44
REAERFIE 2, 54K VT ARDS H& AL, VT KAY ARDS #
FRRVERAT I R, SR T BT G NIV X
AHRF/ARDS (% AT BEA T, D5 Ay o P W 0K 20 5 B i 210 i
BTN R T SRR ) 25 2 it bR R 1 5 i R VT, B
Sy ARG . 10 TRl HL X B3R 5 (randomized controlled
trial, RCT) #8551 G038 D il 16 & A0 e D REAR T A9 AR B
SEEARIFE B OB 6975 8 ) B UL OB RS #5884 1 AHRF 8%,
Horh 6 TRFSE 22 AR T NIV 54558407 7712 (conventional
oxygen therapy, COT), 4 RFFE Y e T CPAP 5 COT.
W X 235G A I AT 20 0T, K 3 NIV/CPAP JF A & 5 B
R S BET 45 SR ks s ARSIt 4 B 27 DXL, B e
JR: RCT WFSE 272 2 A 45 9 Meta 2007, 455 R, 5
COT M It , A & B CPAP/NIV X 47 45 [ AH X 16 B8 J& (relative
risk, RR) =0.89, 95% 7] {& X [A] (95% confidence interval,
95%CI) 24 0.77 ~ 1.03 ) 5 fF B i SE 2 (RR=0.89, 95%CI
0.75 ~ 1.05) fE1EA 25 A5 i B NIV i85 i 1F 2R
LSO, 0B M L 1T BN L 5 i A RV LA, A R b R T
NIV 7E AHRF iyl i f k" > 2 (Hseds il AR T
I 58 NIV, 3k 25 NIV (CPAP #5220 75 10 B 17 425 I Ao 1 2%
07 T AT A — Rl G g SO (E AR R R
FEBEHER B NIV AR 2 NIV,

HENC [ H: B (9 i 32 04 Fnos b e <0 %3 0, A
2010 4ETFBABE) 2 B H T I BRI 1A AHRF ). 2015 4F 3
FEPEFT T4 1 WL HFNC., COT., NIV J3J7 AHRF &1
RCT (FLORALI i3, &5 3 @ 7x , HENC 1 B &g [%I% ICU %
B dE 2 (12% Lt 18% . 27%, P=0.047)"", Jones 45" '#¢
S2RHETI S —I RCT 7R, 5 COT A, A& HFNC
BElEARIER 2 (3.6% 1 7.2%, P=0.16), 1l H. 24 h it =24
SN TG X (5.5% L 11.6%, P=0.16), fiT 5 I
Meta 3877 vy, TEi 2 7 e 2 S e i 2 i T B 1E
s BREA R AHRF B3 HEET COT, HENC BRI XU |
4% 28 d A IR HLI ) ol A R A 28 d
FRPERP BRI E PR 2 (European Society of Intensive
Care Medicine, ESICM) #858 ° J: T 7 TRTHEN: RCT #0725
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HOYHE S BN, BAR HNFC 5 COT M IR REREALRAT
R E AR KB AL T COT, 45 KU 55 8 I & (I %2 |
B PR YL AR ) 1 2 A BB VIR G . L, FR LTI 2
PEDIREAN N & B 7 YL ) AHRF 8%, i F§ HFNC
MAJE COT,

H i A A 1RSSR ITERYT AHRF/ARDS J5T,
HFNC Lt NIV B3 A R K AHRF/ARDS R A6, J6ig
JERTHENE RCT (02 mEUHE ASIBFSE , HasWikrift . B AR s
Chngg st 2 45 | JCAE SRR ARG —, i I A2 ir
T BT E 5 28 AT 4B , AR T R Ik A5
T, H G B BEDT RIS BELE SR Al o U0 Meta
SHT R 3TN R R YL AHRF/ARDS &3, 17 HFNC
FRT AL R L NIV AR 2 (H7ESE T RCT B3 e 2
YL I DI RE B A B S DI RB IE % AHRF JE 2540
Mrep A5 Y HFNC (9.0 522 L NIV BB AIE, 1 4 457 55 A 58
RAEFTG LS R HTE A HENC ThRE &5
NIV I A BEAIFSE B, [ HENC SEnig i, a g 112>

IR A KACE PEEP R0, 5 NIV AR EL O 8 f A
B EAR  EL A EFEE ', U R IR IR Sl i i e
UIREIEH AARIR T ARDS HB o ST nlBivEar e 45 AR R Y
45 (HIZITFEHe3Z HENC R BT 50% F748.0 13 is s g
PEFRLFEVERGZ GG X TR ThREBRA Y AHRF 2,
EH T P B i ) S A 2R, B NIV ] B TG 7k SEEUR B v
ST TR VT, ST S PR 7 Rk, AR T
I B 15 N e BE D RESRFE Y AHRF S35, HFNC nIfgLt
NIV 518 . AW, HENC 5 NIV 28887 FH LR 2
AAEEI T PR AR T B alin T HENC T 5, B88 HENC
(1) 28 d AL NIV 388 I FH 25 52 TG0 12478 X (36% [
35%, P=0.83), A2 & 1 FH A 90 d 1 180 d %5 FL 2K AR Lb
ali i FH HFNC 2L, 75 2 0 02, 3838 1 FH I R T4
T B ) R RRAE DI REA VT 254k, DA<
JEA . % T e 7 L 4 19 AHRF 803, BRI UA
2 I RCT £33 HENC 5 NIV ()25 5%, B W5t 7w, HENC 44
(49 30 d 45 SOR PE R 8 NIV 40 i 28 (FZ R 98 01 o ik

% 1 HFNC 5 NIV 28 2SR =8 B E IR R F bR

AR W BEH
5% e iy R
s () ik (8) HHHIE W4 TR
SR R
Frat %1% 2015 £l RCT 310 Pa0,/Fi0,<300 mmHg HENC 4, O AR ERIE B AHAE Pa0,/Fi0,<200 mmHg,
H G BRR AT COT 41, HENC 413645 5 50 2 05T HLAL AL (P=0.009)
NIV 4 () HFNC 41 28 d JCPFHH L i) i 25 o F LAl AL
(HFNC 41 90 d FET- WAL FH AL 4L
Doshi %% 2018 ZHULRCT 204 WEARAIBTGHENTIOEE  HENC AL (U HENC 41 72 h #/85y 7% , NIV 4172 h 555y 13% ;
FARETARES NIV 41 () HFNC 41 PaCO, FIE A 045 NIV 4141
Munroe 24 204 P LEBHE | s SRR HFNC 4, 55 HFNC #H I8, NIV 4 28 d FBEAAL
g2 TERIFI S NIV 41 LIl
SRR A
R
Coudroy %1 2016 [t pAF 115 Pa0J/Fi0,<300 mmHg HFNC 41, (D HENC 4G 200G 5
L/ H RR=25 X /min NIV 28 () HENC #H 28 d fiAER g%
Frat %) 2016 ZHul RCT gy Pa0,/Fi0,<300 mmHg HFNC # . COT 41, (D HENC 4 28 d {45 R I% T HAUF 4 (P=0.04) ;
EEYIi H TG B AR NIV 41 Q) NIV {EN—RIG97 BATIR S T BRI ST fE R R
Coudroy %1 2022 %l RCT 599 Pa0y/Fi0,<300 mmHg HENC 41 NIV 41 B HFNC 4RSS NIV 41607 R A J ST,
FTRR>25 ¥ /min (HFNC 5 NIV P21 28 d F1 90 d FRILHRE T AL 457 X
a2 Imaich)
Hrd e £ If
LRI R
Perkins %" 2022 ZHULRCT 1273 $p0,<0.94 HFNC 41, HENC 41 30 d R soiitaR 55 5 T CPAP 41 (44.3% L
COT 4, 34.6%, P=0.02),{H 15.3% %52 CPAP [ & 58
NIV 41 HFNC, 11.5% $%5% HENC {948 5545 CPAP
Nair %% 2021 ALl RCT 109 @ ZPi&H % RR>  HFNC 4], (D HFNC 4 48 h 55 5 & 0T NIV 41
30 3K /min 5 $p0,<0.90 NIV 41 (20% It 33%, P=0.12) ;
Q@ 4 THIT I RR> Q HFNC 41 7 d FAE R B EICT NIV 4
243K min 5 Sp0,<0.94 (27.27% I, 46.29% , P=0.045) ;
() HNFO AL i KT NIV 241
(29.1% . 46.2%, P=0.06),
COVID-ICU 2021 HiMEREZ L, o, WEABTERHRRAR: HFNC 41, COT 41, HFNC 41 ICU fRFER  (EBERIER | FEBE ], 28 d JFEE
group FAFIRIFSE NIV 41 90 d FFLEREE LT NIV 41, B NIV 5H5ERT
Mujakovié %" 2022 WL BB 21 Pa0,<0.60, PaCO,= HFNC 41, @ NIV YT s RerE A HENC A0 L
FIBSE 50 mmHg 2, Sa0,<0.92 NIV 41 @ 5 HFNC 418z, NIV 4UEBER I E K 46 RS
THPA A L 24 g 24 X
Alkouh %10 2022 FUPLRIBE 265 SNGEIFARIEE  HENCAL, O HENC 4URAEH(E T NIV 5
N2 NIV 41 Q) HFNC JUHE LT NIV

1 2 PaCO, BNk — B AkER S, SpO, MK E A , Sa0, S BhIk i A HE , PaO, NEIIKINESE ; 1 mmHg~0.133 kPa
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— % HENC 5 NIV 178 R A s 478 45 0 400, Bl
15.3% $52 CPAP 1 58 & 4 48y HFNC, 11.5% 52 HFNC
9 H 5 5 e g CPAP 5 I A, i S 1 A 57 BF 5 J% 2
[ J 4k A B AF 520t A 44 Bt HFNG YA U7 97 ek 15 e
Yu AHRF SB# 0L I s s B i I R K 2
I NEE RS = (Oxygenatinn index, Pa0,/Fi0,) <200 mmHg
(1 mmHg~0.133 kPa) F &, NI, % T8 el 2 e &5
B EARRE ARDS H, HENC ATREEL NIV BOE A,

25 b OISR B e A S B TR I R B 1
AHRF/ARDS &35, % AR (b &) M IKEUMLE ARDS
A, HFNC 210 NIV BEh3E . HENG 5 NIV 1298 SME
W SR 8 £8P PRI LU LR 1
3 HFNC 5 NIV 7£ ARDS ;477 R M3EHRITE

HFNC 5 NIV 7EVA 97 ARDS H i, A 250 30 25 W I 1l
M AE AR R ) AR 4, DL IR A A . A
Pa0,/Fi0,. RR. VT % 0] I TPEAL ARDS #3532 HFNC 5
NIV IBT7 R0 R, Heds Sl e

BNASI PaOy/Fi0, AT T PG TCOIE 0 S RE5E A i <
HIRIAL. HFNC F1 NIV FF 1R J5 , PaO,/FiO, $££: <200 mmHg
PR o B RS O R R, M BT A
A RAT G (W L XHHE A, AR FR S ML R A 2 A 5 1 — A
TUBARAIE , BB UL, 116 PR A 25 5 % U0 i S A3l <Us B 4]
B ST R EREE . RR ISR ME—BE S R %% 1 1Y
FebR AR R T HARAE TR, B RS 206 R e # i e 3k 3
BAF8h5. RR BGRAE—E TR L nl R O i ™ R, 0
J& P-SILI W E 2 gee BRI . AR =R NIV A, VT = F 9.0 ~
9.5 ml/kg KRB VIAEAER TBST7, /2 NIV SR Tl 45
BRI B SR T S A R AT BE B, 4%
A VT B B A R b T TC QNI SR ER YT 4 R

XFFHE ARDS B, IR ARDS (100 mmHg<
Pa0,/Fi0,< 300 mmHg) & , HFNC A fE b NIV B Z4H 5,
7 LIS FH fT 6 . 9% FH AT, (F7E o7 3 ), 5 5 DD R
R L AR B i U O, AR HE IR AR AT . Bl 15 R X ARDS
FE SCHEEHT, HENC 5 NIV Z 7RG ARDS H i i
ML 7 R ABEA 5 E— 20T, BLA, AR A 9 o5 L0t
FHIRIFERZC 5 (AN FE% AR | Jo B Rk ] ) Skt
ZLHFNC 5 NIVIAYT ARDS (& I RS R0 T B R 12
TCANE SR S RE LA ARAT ARDS JE 2B ML, {H ARDS 1Y
TR R B AE FEE AR 2 43T R BhAS W | BSR4 2
IBIT ARDS BT
FERPR A EH AR 25 o
B2 ik

[ 1] Ben Salem C. Acute respiratory distress syndrome [J]. N Engl J
Med, 2017, 377 (19): 1904. DOI: 10.1056/NEJMc1711824.

[2] Pham T, Rubenfeld GD. Fifty years of research in ARDS. The
epidemiology of acute respiratory distress syndrome. A 50th
birthday review [J]. Am J Respir Crit Care Med, 2017, 195 (7):
860-870. DOL: 10.1164/rcem.201609-1773CP.

[ 3] ESICM Trials Group. Epidemiology, patterns of care, and mortality
for patients with acute respiratory distress syndrome in intensive

care units in 50 countries [J]. JAMA, 2016, 315 (8): 788-800. DOI:

—
oo
[

[9]

[10]

[11]

[12]

[13]

[14]

[16]

[17]

[18]

[19]

[21]

10.1001/jama.2016.0291.

Matthay MA, Arabi Y, Arroliga AC, et al. A new global definition of
acute respiratory distress syndrome [J]. Am J Respir Crit Care Med,
2024, 209 (1): 37-47. DOI: 10.1164/rcem.202303-0558WS.
European Society of Intensive Care Medicine Taskforce on ARDS.
ESICM guidelines on acute respiratory distress syndrome: definition,
phenotyping and respiratory support strategies [J]. Intensive Care
Med, 2023, 49 (7): 727-759. DOI: 10.1007/s00134-023-07050-7.
Munshi L, Mancebo J, Brochard LJ. Noninvasive respiratory support
for adults with acute respiratory failure [J]. N Engl J Med, 2022,
387 (18): 1688-1698. DOL: 10.1056/NEJMra2204556.

Sim MA, Dean P, Kinsella J, et al. Performance of oxygen delivery
devices when the breathing pattern of respiratory failure is
simulated [J]. Anaesthesia, 2008, 63 (9): 938-940. DOI: 10.1111/
j-1365-2044.2008.05536.x.

Parke RL, McGuinness SP. Pressures delivered by nasal high flow
oxygen during all phases of the respiratory cycle [J]. Respir Care,
2013, 58 (10): 1621-1624. DOI: 10.4187/respcare.02358.

Riera J, Pérez P, Cortés ], et al. Effect of high—flow nasal cannula and
body position on end—expiratory lung volume: a cohort study using
electrical impedance tomography [J]. Respir Care, 2013, 58 (4):
589-596. DOLI: 10.4187/respcare.02086.

Mauri T, Turrini C, Eronia N, et al. Physiologic effects of high—flow
nasal cannula in acute hypoxemic respiratory failure [J]. Am J Respir
Crit Care Med, 2017, 195 (9): 1207-1215. DOI: 10.1164/rccm.
201605-09160C.

Moller W, Feng S, Domanski U, et al. Nasal high flow reduces dead
space [J]. J Appl Physiol (1985), 2017, 122 (1): 191-197. DOI:
10.1152/japplphysiol.00584.2016.

Grieco DL, Maggiore SM, Roca O, et al. Non—invasive ventilatory
support and high—flow nasal oxygen as firsi-line treatment of acute
hypoxemic respiratory failure and ARDS [J]. Intensive Care Med,
2021, 47 (8): 851-866. DOI: 10.1007/s00134-021-06459-2.
MacIntyre NR. Physiologic effects of noninvasive ventilation [J].
Respir Care, 2019, 64 (6): 617-628. DOI: 10.4187/respcare.06635.
Demoule A, Girou E, Richard JC, et al. Benefits and risks of success
or failure of noninvasive ventilation [J]. Intensive Care Med, 2006,
32 (11): 1756-1765. DOI: 10.1007/s00134-006-0324-1.
COVID-ICU Gemelli Study Group. Effect of helmet noninvasive
ventilation vs high—flow nasal oxygen on days free of respiratory
support in patients with COVID-19 and moderate to severe
hypoxemic respiratory failure: the HENIVOT randomized clinical
trial [J]. JAMA, 2021, 325 (17): 1731-1743. DOI: 10.1001/jama.
2021.4682.

Frat JP, Le Pape S, Coudroy R, et al. Noninvasive oxygenation in
patients with acute respiratory failure: current perspectives [J]. Int J
Gen Med, 2022, 15: 3121-3132. DOI: 10.2147/1JGM.S294906.
Rittayamai N, Beloncle F, Goligher EC, et al. Effect of inspiratory
synchronization during pressure—controlled ventilation on lung
distension and inspiratory effort [J]. Ann Intensive Care, 2017, 7 (1):
100. DOI: 10.1186/s13613-017-0324-z.

Morais CCA, Koyama Y, Yoshida T, et al. High positive end—
expiratory pressure renders spontaneous effort noninjurious [J].
Am J Respir Crit Care Med, 2018, 197 (10): 1285-1296. DOI:
10.1164/rcem.201706-12440C.

Spinelli E, Mauri T, Beitler JR, et al. Respiratory drive in the acute
respiratory distress syndrome: pathophysiology, monitoring, and
therapeutic interventions [J]. Intensive Care Med, 2020, 46 (4):
606-618. DOI: 10.1007/s00134-020-05942-6.

Brochard L. Ventilation—induced lung injury exists in spontaneously
breathing patients with acute respiratory failure: yes [J]. Intensive
Care Med, 2017, 43 (2): 250-252. DOI: 10.1007/s00134-016—
4645-4.

Acute Respiratory Distress Syndrome Network. Ventilation
with lower tidal volumes as compared with traditional tidal
volumes for acute lung injury and the acute respiratory distress
syndrome [J]. N Engl J Med, 2000, 342 (18): 1301-1308. DOI:
10.1056/NEJM200005043421801.

Frat JP, Thille AW, Mercat A, et al. High—flow oxygen through
nasal cannula in acute hypoxemic respiratory failure [J]. N Engl J
Med, 2015, 372 (23): 2185-2196. DOI: 10.1056/NEJMoal503326.
Groupe de Recherche en Réanimation Respiratoire du patient
d'Onco—Hématologie (GRRR-OH). Effect of noninvasive ventilation



. 492 -

[24]

[27]

[29]

[30]

[32]

[40]

TE PR A A SRR 2025 4F 8 15 32 555 4 B Chin ] TCM WM Crit Care, August 2025, Vol.32, No.4

vs oxygen therapy on mortality among immunocompromised patients
with acute respiratory failure: a randomized clinical trial [J]. JAMA,
2015, 314 (16): 1711-1719. DOI: 10.1001/jama.2015.12402.
ENIVA Study Group. A multicenter RCT of noninvasive ventilation
in pneumonia—induced early mild acute respiratory distress
syndrome [J]. Crit Care, 2019, 23 (1): 300. DOL: 10.1186/s13054—
019-2575-6.

Wermke M, Schiemanck S, Hoffken G, et al. Respiratory failure in
patients undergoing allogeneic hematopoietic SCT: a randomized
trial on early non—invasive ventilation based on standard care
hematology wards [J]. Bone Marrow Transplant, 2012, 47 (4): 574—
580. DOI: 10.1038/bmt.2011.160.

Zhan QY, Sun B, Liang LR, et al. Early use of noninvasive positive
pressure ventilation for acute lung injury: a multicenter randomized
controlled trial [J]. Crit Care Med, 2012, 40 (2): 455-460. DOI:
10.1097/CCM.0b013e318232d75e.

Hilbert G, Gruson D, Vargas F, et al. Noninvasive ventilation in
immunosuppressed patients with pulmonary infilirates, fever, and
acute respiratory failure [J]. N Engl J Med, 2001, 344 (7): 481-487.
DOI: 10.1056/NEJM200102153440703.

Perkins GD, Ji C, Connolly BA, et al. Effect of noninvasive
respiratory strategies on intubation or mortality among patients
with acute hypoxemic respiratory failure and COVID-19: the
RECOVERY-RS randomized clinical trial [J]. JAMA, 2022, 327 (6):
546-558. DOI: 10.1001/jama.2022.0028.

Squadrone V, Massaia M, Bruno B, et al. Early CPAP prevents
evolution of acute lung injury in patients with hematologic
malignancy [J]. Intensive Care Med, 2010, 36 (10): 1666—1674.
DOI: 10.1007/s00134-010-1934-1.

Brambilla AM, Aliberti S, Prina E, et al. Helmet CPAP vs. oxygen
therapy in severe hypoxemic respiratory failure due to pneumonia [J].
Intensive Care Med, 2014, 40 (7): 942-949. DOI: 10.1007/s00134-
014-3325-5.

Cosentini R, Brambilla AM, Aliberti S, et al. Helmet continuous
positive airway pressure vs oxygen therapy to improve oxygenation in
community—acquired pneumonia: a randomized, controlled trial [J].
Chest, 2010, 138 (1): 114-120. DOI: 10.1378/chest.09-2290.

Patel BK, Wolfe KS, Pohlman AS, et al. Effect of noninvasive
ventilation delivered by helmet vs face mask on the rate of
endotracheal intubation in patients with acute respiratory distress
syndrome: a randomized clinical trial [J]. JAMA, 2016, 315 (22):
2435-2441. DOI: 10.1001/jama.2016.6338.

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 [J]. Eur Respir J, 2022, 59 (3): 2101269. DOI:
10.1183/13993003.01269-2021.

Ogawa K, Asano K, lkeda J, et al. Non—invasive oxygenation
strategies for respiratory failure with COVID-19: a concise narrative
review of literature in pre and mid-COVID-19 era [J]. Anaesth
Crit Care Pain Med, 2021, 40 (4): 100897. DOI: 10.1016/j.accpm.
2021.100897.

BoReal study group. High—flow nasal cannula therapy: clinical
practice in intensive care units [J]. Ann Intensive Care, 2019, 9 (1):
98. DOI: 10.1186/513613-019-0569-9.

Jones PG, Kamona S, Doran O, et al. Randomized controlled trial
of humidified high—flow nasal oxygen for acute respiratory distress
in the emergency department: the HOT-ER study [J]. Respir Care,
2016, 61 (3): 291-299. DOL: 10.4187/respcare.04252.

Rochwerg B, Granton D, Wang DX, et al. High flow nasal cannula
compared with conventional oxygen therapy for acute hypoxemic
respiratory failure: a systematic review and meta—analysis [J].
Intensive Care Med, 2019, 45 (5): 563-572. DOI: 10.1007/s00134—
019-05590-5.

Wang YW, Ni YN, Sun JK, et al. Use of high—flow nasal cannula
for immunocompromise and acute respiratory failure: a systematic
review and Meta—analysis [J]. ] Emerg Med, 2020, 58 (3): 413-423.
DOI: 10.1016/j.jemermed.2020.01.016.

Li Y, Li C, Chang W, et al. High—flow nasal cannula reduces
intubation rate in patients with COVID-19 with acute respiratory
failure: a meta—analysis and systematic review [J]. BMJ Open, 2023,
13 (3): 067879. DOL: 10.1136/bmjopen—2022-067879.

Wang JC, Peng Y, Dai B, et al. Comparison between high—flow nasal

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

cannula and conventional oxygen therapy in COVID-19 patients: a
systematic review and meta—analysis [J]. Ther Adv Respir Dis, 2024,
18: 17534666231225323. DOI: 10.1177/17534666231225323.
Liang SJ, Liu ZZ, Qin YL, et al. The effect of high flow nasal oxygen
therapy in intensive care units: a systematic review and meta—
analysis [J]. Expert Rev Respir Med, 2021, 15 (10): 1335-1345.
DOI: 10.1080/17476348.2021.1937131.
Beran A, Srour O, Malhas SE, et al. High—flow nasal cannula versus
noninvasive ventilation in patients with COVID-19 [J]. Respir Care,
2022, 67 (9): 1177-1189. DOI: 10.4187/respcare.09987.
Aswanetmanee P, Limsuwat C, Maneechotesuwan K, et al.
Noninvasive ventilation in patients with acute hypoxemic respiratory
failure: a systematic review and meta—analysis of randomized
controlled trials [J]. Sei Rep, 2023, 13 (1): 8283. DOI: 10.1038/
$41598-023-35323-0.
Eaton Turner E, Jenks M. Cost—effectiveness analysis of the use of
high—flow oxygen through nasal cannula in intensive care units in
NHS England [J]. Expert Rev Pharmacoecon Outcomes Res, 2018,
18 (3): 331-337. DOI: 10.1080/14737167.2018.1411804.
Munroe ES, Prevalska I, Hyer M, et al. High—flow nasal cannula
versus noninvasive ventilation as initial treatment in acute hypoxia:
a propensity score—matched study [J]. Crit Care Explor, 2024, 6 (5):
€1092. DOI: 10.1097/CCE.0000000000001092.
Coudroy R, Jamet A, Petua P, et al. High—flow nasal cannula oxygen
therapy versus noninvasive ventilation in immunocompromised
patients with acute respiratory failure: an observational cohort
study [J]. Ann Intensive Care, 2016, 6 (1): 45. DOIL: 10.1186/
s13613-016-0151-7.
Frat JP, Ragot S, Girault C, et al. Effect of non—invasive oxygenation
strategies in immunocompromised patients with severe acute
respiratory failure: a post—hoc analysis of a randomised trial [J].
Lancet Respir Med, 2016, 4 (8): 646-652. DOI: 10.1016/S2213-
2600(16)30093-5.
Coudroy R, Frat JP, Ehrmann S, et al. High—flow nasal oxygen
alone or alternating with non—invasive ventilation in critically ill
immunocompromised patients with acute respiratory failure: a
randomised controlled trial [J]. Lancet Respir Med, 2022, 10 (7):
641-649. DOI: 10.1016/52213-2600(22)00096-0.
COVID-ICU group, for the REVA network, COVID-ICU
investigators. Benefits and risks of noninvasive oxygenation strategy
in COVID-19: a multicenter, prospective cohort study (COVID-
ICU) in 137 hospitals [J]. Crit Care, 2021, 25 (1): 421. DOLI:
10.1186/s13054-021-03784-2.
Mujakovi¢ A, Kovacevi¢ T, Begi¢ E, et al. High flow nasal cannula
versus noninvasive positive pressure ventilation as initial respiratory
support in patients with chronic obstructive pulmonary disease
and covid—19: exploratory analysis in two intensive care units [J].
Acta Med Acad, 2022, 51 (3): 199-208. DOI: 10.5644/ama2006—
124.389.
Alkouh R, El Rhalete A, Manal M, et al. High—flow nasal oxygen
therapy decrease the risk of mortality and the use of invasive
mechanical ventilation in patients with severe SARS-CoV-2
pneumonia? A retrospective and comparative study of 265 cases [J].
Ann Med Surg (Lond), 2022, 74: 103230. DOIL: 10.1016/j.amsu.
2021.103230.
Doshi P, Whittle JS, Bublewicz M, et al. High—velocity nasal
insufflation in the treatment of respiratory failure: a randomized
clinical trial [J]. Ann Emerg Med, 2018, 72 (1): 73-83. 5. DOI:
10.1016/j.annemergmed.2017.12.006.
Nair PR, Haritha D, Behera S, et al. Comparison of high—flow nasal
cannula and noninvasive ventilation in acute hypoxemic respiratory
failure due to severe COVID-19 pneumonia [J]. Respir Care, 2021,
66 (12): 1824-1830. DOI: 10.4187/respcare.09130.
Carteaux G, Millan—Guilarte T, De Prost N, et al. Failure of
noninvasive ventilation for De Novo acute hypoxemic respiratory
failure: role of tidal volume [J]. Crit Care Med, 2016, 44 (2): 282—
290. DOI: 10.1097/CCM.0000000000001379.
REVA network. Predictors of intubation in patients with acute
hypoxemic respiratory failure treated with a noninvasive
oxygenation strategy [J]. Crit Care Med, 2018, 46 (2): 208-215.
DOI: 10.1097/CCM.0000000000002818.

(e H I : 2025-03-06)

(FTE4E - KB3AL)





