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Construction of prognosis research and prediction models for high-flow

oxygen therapy failure in critical illness patients”
ZHANG Shu',XU Shan®” ,QIN Kaiziu®,LUO Shengshu'

(1. Department of Hepatological Surgery ,The First Affiliated Hospital of Chongqging Medical
University ,Chongqging 400010,China ;2. Department of Emergency , The Second Affiliated
Hospital of Chongqing Medical University ,Chongqing 400010,China)

[Abstract] Objective To explore the prognosis and influencing factors of high-flow oxygen therapy fail-
ure in critical illness patients and draw a nomogram. Methods A total of 1 291 patients with high-flow oxygen
therapy in the MIMIC-IV database of the Intensive Care Medical Information Market (MIMIC) were selected
as the research subjects. . They were divided into the high-flow oxygen therapy success group (n =846) and
the failure group (n=445). The mortality in the intensive care unit (ICU) ,the duration of stay in the ICU, the
length of stay in the hospital and the mortality in the hospital were compared between the two groups. The cu-
mulative survival rate of 28 days was evaluated by Kaplan-Meier survival curve,and the survival conditions of
the two groups were compared by Log-rank test. The logistic regression model was used to explore the influ-
encing factors of high-flow oxygen failure and nomogram was drawn. The efficiency of the model was evalua-
ted by drawing the the receiver operator characteristic (ROC) curve and decision curve analysis (DCA). Boot-
strap method was for internal validation of repeated sampling. Results The rate of high-flow oxygen failure
therapy was 34. 46 %. Compared with the successful high-flow oxygen therapy group,the failed high-flow oxy-
gen therapy group had lower platelet count. pH value,oxygenation index,blood oxygen saturation,inhaled ox-

ygen concentration (FiO,),longer prothrombin time and activated partial prothrombin time,higher SAPSII and

* BEEWMB.HRERKRFEWMBE —ERERENRMIFREAT H(HLJ2015-02),  {EZE BN 9KEF (1988—) , TP, i +, 35 N F AN FF2F
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SOFA scores,shorter high-flow oxygen therapy time,higher 28-day mortality,ICU mortality,hospital mortal-

ity,longer stay in ICU,and longer hospital stay,the difference were statistically significant (P <C0. 05). Multi-

variate regression analysis showed that age, respiration rate, FiO, , GCS-language , GCS-eye opening were the

independent influencing factors of the failure of high-flow oxygen therapy (P <C0. 05). The area under curve
(AUC) of the model was 0. 827,and DCA showed better clinical efficacy. Conclusion The model constructed
in the study can be used for the prediction of failure of high-flow oxygen therapy.

[Key words] high-flow oxygen therapy;critical illness;prognosis;influencing factors;nomogram

VT AR R, o Uit A ST VR S — iR % i T A T S
P, fe mE R A PR TR R R T
H o FRIR B A& LA RS I8 30~60 L/min fif 3 2R 48 it
DRI A A BT B0 Y O M T sz e O
REA K VP IE 0 B A ST, R AT
BN 6 T R — IR T IO AT SRR Ok
32 Bl R BE AR T . BEAEBIF 5T B, 78 1 I I
Vi B TR R A AT AT AZE ARG I CO, I BRI
N R AR =S S bR R A
— TG AL R 56 e B, AR 2 R R O SR,
S v it ARSI AR A T R BT A IR T A
B AR . FE e I REAR T (0 P i AR
7 A 5 AR A FE T2 % B 1 TE A IR AL A R
ORIV AR PO 478 A KU AR SE

EAE TR 2, 5 AE LR, & i & AT
TR A7 A0 O IR RV 3 o R R RT R I E
SC - v U T R MU B O AT B e B e R
JEIARIBE T L R R B R AT R R
MR R 286~ 48 HAA R B R ISR TR
PRI B o R v T e ST 2 s DXL BB O R A
B R UGE B TS LB H AT ET 0 R I A R
fa b R R WS d/b . BRLG L AS BIF 5 R A 2% 8 T Y
B PEBORL B 7E W O T R I TS IR O
SRR 1 A& K PR 2R T A N7 T AR AL, DT Bl ek
LG, RGBT,

1 BREFZE
L1 —ffH

JIF AT AR O B HE ok A EAE MR P E YT R R
(medical information mart for intensive care, MIM-
1C) H MIMIC- IV i e, g 0% Kiodis e v i 1 291
BB ENE P TER G, W APRUE: (D FER =18 %
(2)f L AE Wi 97 % (intensive care unit, ICU) ] >24
h A EAE B () A B S 1B v it B U7 e s . HRRR
B - (1) 7E 3 U 2 07 /i © & $E AT A B PLB0E <Y
BB 5 (2) [) I A T 1) AR Ry O B T IR T B R
(HEEAE ICU B HMAR 1 KAEBEFE. A
5 i 36 [ [ N7 T AR T 5T B ik T Rl A il A OG
(0 55 IR AR JF B DA IR S5 3547 B8040 122 1 7 ) S £k 4l
FE M GRS : 36743986) .

1.2 7%
1.2.1 HERK

AHIFFE b BT A B0 T i 4 R Ak A IR TR (struce-
tured query language, SQL) 2 B, #& BN & .45 — %
BORECHE T AR | B B ) 45 5 I G i & % IR
9 1 e L A O 9 S5 ) | S % K AT 48 A (UL 2T AR
I 2B /Al S | A BT AR i R AR 95 i AR
KP4 [ 7 3 # B = W Al 31 7F 4 (sequential organ
failure assessment, SOFA) . faj 14 14 & P A= Bl = BF 43
I (simplified acute physiology score Il ,SAPSII) . #%
P 77 B 2K PE 4 (Glasgow coma scale, GCS) ], & i
AR A RE R TR E RO A5 R HE AR (28 d JE
1.2.2 WA AF

FELERTEbR R 28 d FETR  RE S5 R HE br L 4
ICU FET- 3 Bg INBE T4 A TCU I 1] K £ B ] 8]
Az i A R W AR R A v I e ST U ) A P (e
AT B O AR R A 1 Ol sk B . Bk
JAE =5 Yo AR 7 LUHERR .
1.3 it sa®

KH STATAL6. 0 B b A7 80 o0 AF & IE RS
AR TR 2 s ROR L HBCR T ¢ KB ANAF
HIESDA NI RER L M(Q1.Q3) F /R, R A
FRFIAG 0 5 T BEORE DLBUEC /7 0 R R R IBCR
X* K5, Kaplan-Meier A= 77 il 28 PF Al 22U A 17 K,
Log-rank £ 45 LB A AAE L. SRR 2 &R 4 #r
logistic [E 5 43 4, 113 L 1H H (odd ratio, OR ) M H
95 % B {Z X 8] (confidence interval, CI) 1 2 % %1 2&
K., k2 %23 & T /E %5 1F (receiver operator
characteristic, ROC) fij £k K il £& ~ 1 ! Carea under
the curves, AUC) M % il I IR 2% % 43 #f (decision
curve analysis, DCA) LLERIE 285 B (1 3L BE . Bootstrap
AT EE MR UE, UL P<<0.05 BZERAS
-
2 £
2.1 JHRFRST EL AT AT L

St BT BE . A A 1 291 B iR E EAT
BT o LA 2 U R UL IR 1, AR AR v I AT 0 ) U2 A
78 A R B BE TR SR A R T T R

(=L
& e ¥m



878

UI2H (n =846) S i it i ST R M2 (n = 445) , i it 1
EIT R R AR 34.46% , SEmE ST 4
LA, R U i ST 2R I L /0 it R I R i R
Fiof ) % 3% Ak 38 43~ 458 il it )5 () B K L pHL R AR, A

S Mk BE (fraction of inspiration oxygen,FiO,) & &8

A A FEE AL, SOFA K SAPSI ¥4 &, i v i

TLEF

7 2023 3 A% 52 K%

6 4

AT 4,28 d FET- R \ICU JET- K Be NAE TR
LA ICU B fa) AR B i ) K, 22 7 A3 G228 X
24 28 d Kaplan-Meier 4= £ Jil] 2%

(P<C0.05),
e B L

B UR
SEIT R M A AR I WA T T 4, log-
rank & {H #<C0. 001, LK 1. E 2.

F1 FH-—BBERFEITE
9 By E S 1o U T R Al TR Uk AT R Al U P
(n=1291) (n=846) (n=445)
— R AE
B (%) ] 731(56.62) 487(57.57) 244(54. 83) 0.887  0.346
SER (Tt 8 67.84+15. 44 68.67415. 10 66.25415.98 2.684  0.007
R (x+s5 . k) 79.38+21.76 79.14+21.72 79.82+21. 86 —0.528  0.597
&R EIT IR CM (Q1,Q3) s h] 22(11,46) 24(12,49) 20(10,41) 2.804  0.005
SEBG = R R
MAFEH (T +s.g/L) 10.79+2. 27 10.14+2. 00 9.98+2. 11 1.313  0.189
HAEIM(Q1.Q3), X10'% /L] 11.7(8.4,16.0) 11.5(8.2,15.6) 12.0¢8.9,17. 1) —1.852  0.064
I/ (2 £ 5, X107 /1) 223.544-126. 08 226.014£127. 59 209. 19138, 55 2.185  0.029
LA M 43 A 58 BE LM (Q1.Q3) ] 15.1(14.0,17.2) 15.1(14.0,17. 0D 15.2(13.9,17. 4) —0.192  0.848
BE I R (M (Q1,Q3) s ] 14.2(12.8,17.0) 14.1(12.7,16.5) 14.6(12.9,18.2) —3.016  0.002
T AL 43 Bk 1 Al RN R LM (Q1,Q3) s 31.8(28.0,44.4) 31.3(27.8.39. 1) 33.0(28.4,43.2) —2.752  0.005
[ Br b ofE A HE A M (Q1.Q3) ] 1.3(1.2,1.6) 1.3(1.2,1.5) 1.3(1.2,1.7) —3.162  0.001
JRER[M(Q1,Q3),mmol/L] 24(15,39) 23(15,36) 25(16,43) —1.812  0.070
WUEFLM (Q1.Q3) »mg/dL] 1.0€0.7,1.6) 1.0€0.7,1.6) 1.0€0.7,1.7) —0.391  0.695
#(z %5, mmol/L) 4.1540. 68 4.16+0. 66 4.15+0.73 0.370  0.711
#(z s, mmol/L) 138.2945.57 138.21+5. 31 138.43+6. 04 —0.665 0.505
#A (x+s,mmol/L) 101.5246. 45 101.37£6. 27 101. 81+6.78 —1.154  0.248
L343 BF
pH(Z+5) 7.3940.07 7.4040.07 7.3840.08 2.566  0.010
A EIM(Q1,Q3) ,mm Hg] 69(49,93) 69(47,92) 69(53,97) —1.158  0.247
AEHREIMQL.Q3)] 96.25(66.00,148.75)  96.25(68.42,156.25)  92.00(63. 15,140, 00) 2.552  0.010
AR A 3 (x £, pmol/L) 24,7845, 32 25.08+5.16 24,2045, 57 2.825  0.004
B F A B (2 £+ 5 » mmol/L) 14. 863,60 14.6143.65 15. 1444, 04 —2.366 0.018
FLHR[M(Q1,Q3) ,mmol/L] 1.5(1.1,2. D 1.5(1.1,2.0) 1.5(1.1.2.3) —0.579  0.562
TR U kAR I AR A AR
DR /504D 93.68+17.72 92.55+17.51 95.83+17.93 —3.173  0.001
L3 S W X D) 23.60+5. 37 23.1645. 21 24,4245, 57 —4.011 <<0.001
- (7 5, mm Hg) 88.09+17. 80 87.92417. 87 88.41417.68 —0.461  0.644
SpO, (x£5,%) 94,7942, 63 94,9842, 58 94, 4342, 69 3.584 <C0.001
FiO, (x %5, %) 67.92+17.29 63.13+16. 28 76.97415. 45 —14. 740 <<0.001
ICU R [ (%) ] 11.751  0.163
L ICU 115(8.91) 85(6.58) 30(2. 32)
0 1CU 139(10.77) 99(7.67) 40(3.10)
WEF ICU 344(26. 64) 225(17.43) 119(9. 22)




FAEF2023F3A%52K% 6H 879
gx1 EH—MBRGEITE
T LB H 1o U AT T AL o O AT e Al U p
(n=1 291) (n=846) (n=1445)
WAMEE ICU 376(29.12) 247(19.13) 129(9.99)
2SR ICU 27(2.09) 14(1.08) 13(1.01)
ShERICU 164(12.70) 102(7.90) 62(4.80)
@i s 1ICU 126(9. 76) 74(5.73) 52(4.03)
BIHLELn (20 ]
e 1ML 480(37.15) 308(36. 41) 172(38. 65) 0.629  0.428
PR 381(29.51) 260(30. 73) 121(27.19) 1.758  0.185
18 P L ZE P il % e 116(8.96) 78(9.22) 38(8.54) 0.165  0.684
(=L NI E 3] 100(7. 75) 73(8.63) 27(6.07) 2.677  0.102
HHRAESF (G
SAPSII (z +5 37.34-413.22 36.03+12.33 39. 83+ 14. 45 —4.948 <C0.001
SOFA[M(Q1,Q3)] 6(4.8) 5(4,7) 7(5.9) —9.729 <0.001
GCS-E3I[M(Q1.Q3)] 6(5,6) 6(5,6) 5(2,6) 10. 958 <<0. 001
GCSHEFIMQ1.Q3)] 4(1.5) 5(4,5) 1(1.,4) 14. 987 <<0.001
GCSHIR[M(Q1.Q3)] 3(2.4) 3(3.4) 3(1.3) 10. 734 <<0. 001
16 PR 4 R (M (Q1,Q3) ] 6(4,8) 6(4,8) 6(4,8) 1.696  0.089
ilE
28 d BET-HR[n (%) ] 329(25.48) 166(19. 62) 163(36.62) 44,418 <<0.001
ICUBET-F[n (%) ] 278(21.53) 108(12.76) 170(38.20) 111. 663 <<0.001
BE N FET- [0 (V) ] 368(28.51) 178(21. 04) 190(42. 69) 67.109 <<0.001
¥ 1ICU [ M(Q1.Q3) ,d] 2.80(2.95,8.91) 4.02(2.54,5.79) 9.70(5.66,15.37)  —16.990 <<0.001
HEBER FILM (Q1.Q3) .d] 12.58(7.62,21.50) 10.91(6.95,17.79) 16.75(9.87.26.25)  —8.138 <<0.001

SpO, « KB FIEE -3 1M =1/3 Wi £ +2/3 &7 ik IE

{MIMIC |V§§$EFE=F$&§?ﬁm7F§]
FITI0E (n=3 069)

HER

ATHEIES (n=1 070)

BER
(E3=

L
g

SITHIEE T AIB ST R (=250)

] 0. 75+
J

—

HERRAE ICURTE] <24 h(n=71)

{ HERE N 10U (=93)

1. 00+

0. 50+

————— smEnssmE oo

J
} 0. 254
]

log-rank$&3& <0. 001

BEE (n=1 291)
I
ERERT ERERTT
RN (n=846) KIM4H (n=445)

B 1
ERERE

EREESRESTEAMEREEMNNFRANE

2.2 HATARFTAKG YA EZ SN
PRESWE R LI, 0D AR E
BRIl T I ES 2 ey A o [ = R

SpO, L I GCS W AR B2 2 i It 2 40T 2R K
EASESEIER SiTE Ty %I
AERE PFI (F10, \GCS-1E T . GCS-# IR J2& & I &2 41

B4 5% i R 2R (P <<0. 05) ,

S W g A0 S7 5 e R 2 (P <<0. 05), I3 2,

0— T T T T
0 . 30
At 8] (d)
95%C1 95%C1
BRERTRMHA BRERTAKA
2 EEEESREMEEE 28 d Kaplan-Meier
EFEH%
%2 BRESTRBMEMEZEM logistic BEEER
SHEZELRASHER
A FRZE T ZHE T
(&) HiH
e OR(95%CD) P OR(95%CD) P
a3 0.98(0.98,0.99)  0.008  0.98(0.97,0.99) <<0.001
1M/ 0.99(0. 99,0.99)  0.030
e LR 0.16(0.04,0.65) 0,011
7
Aatas 0.99¢0.99,0.99)  0.011




880 F5EF223F3AF5245% 68
&R 2 ERESIITERMEINEEZM logistic BRZER 2.3 FEARBARGES L EE
SEREEFHER HLHE logistic [543 #7145 5. I J| STATA %
.- B ZE AT ZHF S ) S TR R AR T T IR T R W A1) £k R R
i
OR(95%CD P OR(95%CD P L, LA 3,
Y 1t B[] 101(1.00,1.03) 0,013 N T VAR AR A X B RE R T AT R TR
EPAAREIE 1.18(1.13.1.35)  0.014 MEIRLHE, 20 T ROC ph4k & DCA, &5 38 % B, st
et 0.96(0.94,0.99)  0.005 # ROC 14k T f1 28 0. 827, SOFA #¥43 } SAPS
<8 1.01(1.00,1.01)  0.002 H ﬂj {WEE;%!%%{ﬁiiﬁ%mﬁ EI(J AUC ﬁ%ﬂ ﬂ\j
IS 1.04(1.02,1.06) <0,001  1.08(L04,1.11) <0, 001 0.664.,0. 568, DCA I 7% iz A B T /3% 3K 4 W1 2 L
SpO, 0.92(0. 83,0, 96) <20, 001 Bl 4.3 3, TR0 W Sk IR % L GCS TF
FiO, LOOCL00L0D  0.008  LoiCLo3.L 05y <o001  OFAAABE LI TR R U A AU K IR I R A e
GCS-iz 5l 0. 69(0. 65,0. 74) <<0. 001 By
N . . /\ N ™. . ‘I W "/
GCS i 0.59(0. 55,0, 64) <0001 0.63(0.56,0.70) <0,001 AT — 2 B Uk UL A SR T Bootstrap
N e S § by =3 Y j(“\ ,é:k A #;Fu‘
GCS IR 0.520.46,0.58) <C0,001  0.81(0,68.0.98) 0,031 %ﬁﬁis‘%#ﬁﬁ VA i 5 9 R B X
A7 TG B B A e, LA 5
HILE
F# (D) ! : : :
100.00 78.75 57.50 36.25  15.00
4 3 2 1 0
GCS—IEE (4) . ! ; !
5 4 3 2 1
FEIRSHER OR/ 43 §4) 4 . A .
20 30 40 50
u&gﬁ& (%) 1 1 L 1 1 1 1 L J
20 30 4 50 60 70 80 90 100
?%ﬁ (ﬁ) 1 T 1 T 1 I I 1 1 1 I I 1 1 I I 1 I I 1 1 I
0 1 2 3 4 5 6 7 8 9 10 11
BE | o 0.01 005 01 020304050607 08 0.9 0095 0.99
lE‘ﬁ (ﬁ) T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 3 4 5 6 7 8 9 10 1 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
3 EEERESRERSEBTEAMBAMNILE
1.001 0. 41
~ 0.3
0. 75 =
H ]
" o2
& 0. 50 i
mg 0.1
0. 25 0
o- 0 0.2 0.4 0.6 0.8 1.0
0 0.25 0.50 0.75 1.00 BB
1-$55E —— 2@% sy
—e— 187 | ROCHILEAUC:0. 826 8 —e—SAPS || T4y HIZEAUC: 0. 567 9 SOFATF53 SAPS 11 753
A —e— SOFAIF4YROCHAZEAUC: 0. 663 6 SH% B —el
ARFREFAY AUC 4 B AR EE DCA,

& 4

I PR B FH s ) AR 1 R A ICU JG 3% & i
HEIT 2 ho GCS-I IR =1 4, GCSHE F F4r =1

EiEBE S RE RS IE T 5% T T 4 20 15 3 ae

O WRINE AR = 35 Y/ 4 L W A A =70 %6 L AR AR
R, B4 =0.4+1. 1 +3.6+5.7+7.0=17.8



EHhEF22F3AF524%% 6N

U N EXT N S =0.78 4, BliZ B EH 8%
B XU 2 A= g T B AT AR
%3 AEASHEMERESTFEAMANMMLE TER

T H AUC 95%CI
SAPST ¥4 0.568 0.534~0. 601
SOFA 43 0. 664 0.632~0. 695
AT 0. 827 0.803~0. 850
PRk
R R W Y I R I ™
1.0
0. 94
0. 8
0. 74
UEO‘ 6
84 5]
%045
R0, 4]
0. 34
0. 2
0.1
0_
oA T <68 20 SR T s 08 A 0 2e328°°  °

T T T T T T T
0.4 05 06 07 08 09 1.0
TMLE R

ECTTRFTY
B5 EEBERRERSASEMBANED M0

T T
0.2 0.3

3 9 e

TR AT R i EAE R E P AR
—EMRBE(DOHMBRE T URES ERE D)
Pk R HEE 5 (2) LA A A 1R R RS AR A
IR 9 A E BRI RR 3 B I I 03 % e Wi < RHL
R E R E AR EREEATT (DO ER
HET I AR R R B EK AR T, AT R DRI Y
JRUBE 2 5 (4 T 9 02k 47 T AR ARG IR W LR S il 2 L <
Fi A0 B 4k % TR g 45 5 R g LB

U W A AT O A T S 22 Tl o A A A
IR REE R, (0 R I AT AU A A AE
TR BN AT KB R T R MR
HWFET- RN 36. 62 %0, B & T R4, X 5 BE A F
GE—FC L D T P R T L RE AR Y I
T RO Dk A 4B 3R 0 B A A R TCU I R R 2R
B R TH G Y 32 2R R — R SR AT DA T (o M TR
PR 55 (85 FH 1 1 PR A% o, LU Bl e B il 4 4 FL A o 2
O] =

e T BT 0 BB R R R B O K A A AR
TS, AEMC TR mmiragsl. 3
R 58 38 2 1 2 ROX 48 %L (SpO, /FiO, X I W Hii 28
F18 B AED) XoF i DA ek AT R R T . AT E Y I LR
LR AT R AUC R 0. 7~0. 88 ik Ah,
FEAETE G2 IR 25 1) J8 3 P, SOF A 343 al S &
U ST S R T R Y — 3R MIMIC- IV
KA P AIE 9T K S TE W I 5 08 5 O I JBE 8 Tk TR I A

881

B L ROX $5 200 B0 46 45 19 0 (5 A BR CAUC
0.58D | AW &I SOFA 4> F T 8 4E B % 5
i i T R R AUC R 0. 664, il id £ H & lo-
gistic [ 4387 & AL SE AT &5 U B EIT IR YT 1) B E R
b R R SRR B L GCS P43 2 H: e W i) At ST
SR Z . GCS 52 = Uit i 2007 45 )7 7T 68 /9 i 1R oy
FJLAP A A R UK 22, B R R AR 58
it 38 AN o WP UL A7 ey A 4 B0 R 4T 3K
o U AR S . K B TR PR ) 15 1Y) S B4 T B R
&1 %) v U T R WA AUC i 0. 8268, N R E6IIE
DX B B A v B M4 A e, FLIG IR 5 4T

AR RA — R (DA RIET
O T ESCHE P 1 [0 B B 5 B B 20 RN 2R W2 B H 42
R U e AR P B R R LR S 0 TR BRI, R BB AR AE —
S R B B 6 B AT 5 (2) AR 9 Hh Y S G = FE A R
T AIT IR AR 1 e g R REFT h 405 (3)
ABEFEH TAEA G (9 5C R ACHEAT 1 DA 56 TiE T A
PN AR . P AT 55 B R S 0k A7 KBEAS B 1 B 52
KA SE

ZE L RTIR , fR U  AET  RY TRE AR I AE T
R AEBESE TR AE ICU ST R &, 3 WG 48
25 I PR RO R 5 BB, AR R R
FiO, .GCS-1E 5 GCS-r R J2: i I 2 8097 2 W) 2l ST
SZR PR 2 L LGk B IR 2R O i Al A 57 B B R BT A
AR R R TR, 3 — 45 A 1 B 2 R I IR F
FERIIE

Z % 3k

[1] HERNANDEZ G,ROCA O, COLINAS L. High-
flow nasal cannula support therapy: new insights
and improving performancel ]J]. Crit Care,2017,21
(1).62.

[2] SPICUZZA L,SCHISANO M. High-flow nasal
cannula oxygen therapy as an emerging option
for respiratory failure: the present and the fu-
ture[ J ]. Ther Adv Chronic Dis, 2020, 11.
2040622320920106.

[3] NISHIMURA M. High-flow nasal cannula oxygen
therapy devices[ ] ]. Respir Care, 2019, 64 (6) ;735-
742.

[4] ROCHWERG B,EINAV S,CHAUDHURI D,
et al. The role for high flow nasal cannula as a
respiratory support strategy in adults:a clinical
practice guideline [ J ]. Intensive Care Med,
2020,46(12) :2226-2237.

[5] GRIECO D L,MAGGIORE S M,ROCA O, et



882

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

al. Non-invasive ventilatory support and high-
flow nasal oxygen as first-line treatment of a-
cute hypoxemic respiratory failure and ARDS
[J]. Intensive Care Med,2021,47(8) :851-866.
LARI F. High flow oxygen therapy with nasal
cannula:use and applications in respiratory fail-
ure in internal medicine[ ] ]. Recenti Prog Med,
2021,112(5) :378-386.

FRAT J P, THILLE A W,MERCAT A,et al.
High-flow oxygen through nasal cannula in a-
cute hypoxemic respiratory failure[J]. N Engl J
Med,2015,372(23) :2185-2196.

FRAT J P,RAGOT S,GIRAULT C,et al. Effect
of non-invasive oxygenation strategies in immuno-
compromised patients with severe acute respiratory
failure; a post-hoc analysis of a randomised trial
[J7. Lancet Respir Med,2016,4(8) :646-652.
DEMOULE A, GIROU E, RICHARD J C,et
al. Benefits and risks of success or failure of
noninvasive ventilation [ J ]. Intensive Care
Med,2006,32(11) :1756-1765.

XU D Y,DAI B, TAN W, et al. Effectiveness of
the use of a high-flow nasal cannula to treat
COVID-19 patients and risk factors for failure:
a meta-analysis[J]. Ther Adv Respir Dis, 2022,
16:17534666221091931.

FERRER S, SANCHO J,BOCIGAS 1, et al. ROX
index as predictor of high flow nasal cannula
therapy success in acute respiratory failure due
to SARS-CoV-2 [ J]. Respir Med, 2021, 189:
106638.

GOH K J,CHAI H Z,ONG T H,et al. Early pre-
diction of high flow nasal cannula therapy out-
comes using a modified ROX index incorporating
heart rate[ ] ]. ] Intensive Care,2020,8:41.

ROCA O,CARALT B, MESSIKA J,et al. An
index combining respiratory rate and oxygena-
tion to predict outcome of nasal high-flow ther-
apylJ]. Am J Respir Crit Care Med, 2019,199
(11):1368-1376.

KANG B J,KOH Y.LIM C M,et al. Failure of
high-flow nasal cannula therapy may delay in-
tubation and increase mortality [ J ]. Intensive
Care Med,2015,41(4) :623-632.

JOHNSON A B L,POLLARD T,HORNG S,
et al. MIMIC-IV (version 0. 4) [EB/OL]. ht-
tps://physionet. org/content/mimiciv/0. 4/.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

FAEF2023F3A%525% 6M

KOGA Y,KANEDA K, FUJII N, et al. Com-
parison of high-flow nasal cannula oxygen ther-
apy and non-invasive ventilation as first-line
therapy in respiratory failure:a multicenter ret-
rospective study[J]. Acute Med Surg, 2020, 7
(1) :e461.

LONG B, LIANG S Y.LENTZ S. High flow
nasal cannula for adult acute hypoxemic respir-
atory failure in the ED setting[J]. Am ] Emerg
Med,2021,49:352-359.

CRIMI C, PIERUCCI P, RENDA T, et al. High-
flow nasal cannula and COVID-19:a clinical re-
view[ ] ]. Respir Care,2022,67(2) :227-240,
ARTACHO R R,ARTACHO ] B,CABALLE-
RO G F, et al. Predictors of success of high-
flow nasal cannula in the treatment of acute hy-
poxemic respiratory failure[ J]. Med Intensiva
(Engl Ed),2021,45(2) :80-87.

GRENSEMANN ], SIMON M, WACHS C,et al.
High-flow oxygen therapy-chances and risks[]].
Pneumologe (Berl),2022,19(1):21-26.
GOLMOHAMAD A,JOHNSTON R,HAY K,et
al. Safety and efficacy of high-flow nasal cannu-
la therapy in acute hypercapnic respiratory fail-
ure: a retrospective audit[J]. Intern Med J,
2022,52(2) :259-264.

CHANDEL A,PATOLIA S,BROWN A W,et
al. High-flow nasal cannula therapy in COVID-
19:using the ROX index to predict success[]J].
Respir Care,2021,66(6):909-919.

ROCA O,MESSIKA J,CARALT B,et al. Pre-
dicting success of high-flow nasal cannula in
pneumonia patients with hypoxemic respiratory
failure:the utility of the ROX index[]J]. ] Crit
Care,2016,35:200-205.

KIM W Y,SUNG H,HONG S B,et al. Predic-
tors of high flow nasal cannula failure in immu-
nocompromised patients with acute respiratory
failure due to non-HIV pneumocystis pneumo-
nia[JJ. ] Thorac Dis,2017,9(9) :3013-3022.
SU L,ZHAO Q,LIU T,et al. Efficacy of high-
flow nasal cannula oxygen therapy in patients
with mild hypercapnialJ]. Lung,2021,199(5):
447-456.

Wi fs B #1.2022-07-18 &[] H 1 :2022-12-08)



