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[(WZE] BN HE2MEPRIGEA 2RSS imEYT (HFNC) REIRKMEGHE, HiE [
A3 #2018 4F 1~6 A AR LH AL M2 123 FilFT HENC PRS2 R 2 MERE I ShEEAS 4 58 LAY I R YR
WA B0 Jo T TR S 15053, BRI RGE HENC A9 LI HENC BG4l (69 ) 5 HiAv s LAEfE el
)T TR S 35752 (54 49) , Hipfdi] HENC 48 h N TR 374507 3R HULIE S HENG L2 4l (46
B) o RAZHEZE logistic FHHTIFAL /8T HENC FHRMGAER N 2, 4558 HFENC U028 ] #e R
MeTGHE . PN B RSB E B 24 B I RERERG 25 G F A9 LU () 5 35 1 T HENC BZEh4L (P<0.05) o I M4 5t
IR 7 FE R AR BT A Bk DP4 . pH (. A A TEE0UY KT HENC Eh4l (P<0.05) , ifi/NLAET KIS
( PRISM 43 ) . PaCO,/Pa0, HWiH B3E =T HENC B4 (P<0.05) » ZNZE logistic MA4MHT %, PRISM
4% >4.5 43 Fil PaCO,/Pa0, HEAH >0.64 J&: HFNC LI5S 0K (44 37 fE [ [ & (OR 438 5.535. 9.089, P<0.05) .
51 PRISM 143 >4.5 435% PaCO,/Pa0, HAE >0.64 B2 MEMFI T REA 228 LAT HFNC F 12 00 XU 458 150
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Abstract: Objective To determine the high-risk factors for early failure of high-flow nasal cannula (HFNC)
oxygen therapy in children with acute respiratory insufficiency (ARI). Methods The clinical data of 123 children with
ARI were reviewed who received HFNC oxygen therapy in the pediatric intensive care unit from January to June, 2018.
The children who did not require an upgrade of respiratory support during hospitalization and were successfully weaned
from HFNC were classified as HFNC success group (69 cases). Of the remaining children (54 cases) who required an
upgrade of their respiratory support during hospitalization, those that needed to upgrade their respiratory support within
48 hours of receiving HFNC were classified as early HFNC failure group (46 cases). Risk factors for early failure of
HFNC were determined using multivariate logistic regression analysis. Results  The incidence rates of shock, sepsis,
intracranial hypertension syndrome, and multiple organ dysfunction syndrome were significantly higher in the early
HENC failure group than in the HFNC success group (P<0.05). Before implementation of respiratory support, the early
HENC failure group had significantly lower Glasgow coma score, pH value, and oxygenation index and significantly
higher Pediatric Risk of Mortality (PRISM) score and PaCO,/PaQ, ratio than the HFNC success group (P<0.05).
Multivariate logistic regression analysis showed that PRISM score >4.5 and PaCO,/Pa0O, ratio >0.64 were independent
risk factors for early HFNC failure (OR=5.535 and 9.089 respectively; P<0.05). Conclusions  Pediatric ARI patients
with PRISM score >4.5 or PaCO,/Pa0, ratio >0.64 have relatively high risk of early HFNC failure.

[Chin J Contemp Pediatr, 2019, 21(7): 650-655]

Key words: Acute respiratory insufficiency; High-flow nasal cannula oxygen therapy; Risk factor; Child

[k HHH ] 2019-01-02; [ #2252 HH | 2019-04-28

[FEETH ] A ZEARMBAMN I AFFFELFTE [N AsHI8E (2017) 919-231; PR HRITH ( 2019YFS0245) .
[P ] X0E, 4o, BEased:, EREN,

[EMEES ] AT, 4, #%, FAEEM, Email: iaqiao@163.com,

650"



2 EE T
2019 4F 7 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.21 No.7
July 2019

AR R T 8 S IR T e AN 4R L
JEMEYTE (PICU) # WL fe @ e, SR m
ARCAECILAE 0 / B8 SR IR 10 ™ B M SR LI A
PRI, PP SRR AR )32 I 4% Wi IR B 2
UTAERe, Bl X 0B P I S R 04 I R BIF 7 15 512 12
AWITRA, TR SZ R OB IR D BEAS 455
P S B S LT AR T B, &R
MR AIT ( high-flow nasal cannula, HFNC ) YEH—
Fh GBI 0 S Fp il B, R, L&
W TR, kAR B
B AR S, [T s A T A Q1 I W S 4 R B0
WP HLAE DG MR 405 55 9 &R, #E PICU ) 3z
M. ESMIFSE B, HENC B8 RER w4
TSR RIMUGE S &4 ", (HTE—T [ EE 5T
ORI, AR E AR 2R LS H HENC I 52
R R W 23 8N FE T B il A B AN B AU
BEINNPE RGeS GERE] P e A
JiE LR S R 5 S S B e — AR I,
EFE M HFNC A 1R 7T g 2 45 fa 2 E e /L
WA RIGR, EHARAGN . ARUFFEE X
HFNC B )25 R R W] S PR D) RE A 4 UL
Il ARARAE AN TR] , #5557 HENG FUH 2 i i fa PR 2%
FABERE HENC O S
1 #ERSFHE
1.1 RIS
[ JA5T P 3+ B U 1| K 24 4275 e PICU 2018 4
1~6 WA ABERT RIS HENC PRI S RERY 123
B 2 PERE N D REAS 4 B ULIIG RS R ( Bedh A
25T HFNC MRSy ), Horb 69 43 Be S [a] T w5
TR 407 =, B U ES HENC () 8 L1IH
b HENC 834 ; Y341 54 BITEAY: B 39 6] 75 T+ 0
W SR, K I 46 filfdH HENC 48 h T
I SR 7 = LA A HENC R0 6

HFNC sl ARG S5 WASRWREE (FiO,)
30%~80%, it 4~18 L/min, -1 2 I 4H HFNC
WIHZH . Fi0, 30%~100%, Witk 4~18 L/min, M
ZH M A SRR BE YR 37°C, 24 h AS[H] B
WA . TR A R LI AR B 1l S o AT 45 SRR S 4L
HEKE R (Pa0,) 4ERFFE 60~80 mm Hg, Zlifik
TR (PaCO, ) ZEFEFE 40~50 mm Hg, 4
B EMAIE (Sp0, ) 4ERFFE 90% L) |

1.2 iSHitRAE

SRR I e A SO ERPIRAES T 1B
PARIR BB 2 . WERTC ) ORI R IF
W fE (<2 At PEI = 60 IK /min; 2~<12 i
IE = 50 K /min; 1~<5 % : FE = 40 UK /min;
=5%. =30 /min) , OEKRYE. WM
= MIAE PP SR BRI L2 S GE B, AR
W AR ZS R I3 HF Pa0,<8.0 kPa (60 mm Hg ) Al
/ 8¢ PaC0,>6.67 kPa (50 mm Hg ) , B LIRS T
AATEEL (PaOL/Fi0,) < 30087,
1.3 HFNC BEARMHIE X

HFNC PR W o 248 HENC IR YT [
W= 60%, Hifitr= 2L/(kg min), fxE A
20 L/min] 48 h AP FREAG | JERANZE | R PRIXE
ML 1 AT e, AR R R 4EFFAE 90%
Phb sk s BN GE T BT S
Firat, MUH BIPAP uUA B S HHATT
1.4 WMEIEER

Fb# HENC 8B 2H 5 5000 2 W2l i AR . 1
W PREE . SERRGERE . A BB BAS R T R Bk v
43 (Glasgow Coma Scale, GCS) . 28 ={C/NJLIET:
KUK: ( Pediatric Risk of Mortality, PRISM ) #43, 5C
Jiti W SEAFHT Y C- )W AR T (CRP) | FEE5 R A
(PCT) . MSH5hn . AETREINZES .
1.5 SItESHR

DL SPSS 22.0 Giit it rgiit=2¢ ot £56
IESATRITFRORHINEL = PRifi2E (3 £5) R,
2H [B) FE R WIS REAS ¢ K250 AR A IES
A BORME A2 280 (DU ERIRIEE ) [Py, (P,
Pys) 13, ALK H Mann-Whitney U #i55
TR R (%) o, HREILECR Rk
i WIEFE KSR Fisher AGHIMERERL . T57
RE TAERFE (ROC) [IZeHfE TR P R i A
ARG FUE, TR A Z R logistic 9114453
HrLAE HENC R R M fEp &R . P<0.05
hZERAGIFRE L

2 #R

2.1 HFNC BINA 5K MA—E LR L
HENC 025 5 A M O LA . 51

RE R E RS FE X (P>0.05), IWE 1,
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%* 1 HFNC BINEE REARMA—Z R

Fi H 1% R

% 2 HFNC miIhE 5 RHER R WA H Bt Beim 2R B
[n (%) ]

A i [Psy(Pss, P75)7H ] (@ﬂ ) [Pso(Psss Prs), kel HFNC HEFNC
HFNC 04 69 63,14 4128 7.2(5.0,10.3) HERBN W MKW o P
HFNC B4l 46 3(1,51) 1927  6.1(45,15.2) : (=69) 4 (n=46)
Ui (i BT Al IE Eﬁﬂfﬁﬁz* 58(84)  38(83) 0.042 0.838
P 0.682 0.057 0.907 REEPRAL L 10 24 0128 0.720
AIERH 3(4) 3(7)  0.007 0932
TEEMEBAR 4(6) 511) 0407 0.524
2.2 EmiEmiRn g 23) 12026) 1388 <0.001
HENC U QIO AR5 . IREEAE . BTN I 8(12)  12(26)  4.035  0.045
R AE . 2B R R LA F (MODS) PN R LR AT 34) 1124) 9.882  0.002
O EE T HING Wb, sty RO A oo 100
(P<00S) , MIAIERPPACEER LI 0 o i oo
TR, W2, it £ 1L 1(1) 2(4) 0.128  0.720
2.3 MR A MG RIERFMS S b BRI 0(0) 2(4) - 0082
A2 S8 LA I DR i RIS 40 BT LA 285 SR D SRR 1522)  9(20) 0.079  0.779
% 3~4. K HFNC 09 W40 A B2t il GCS B LIRS 10(14)  6(13)  0.048  0.826
O pHIRRIEROSIETINAL, PRIS iy, S 00 2w - 0w
PaCOPa0, WA TN, PIANWERES A ;g) 2?1))3) 000 ?401(1)3
it #E L (P<0.05) ; ML CRP, PCT, LR
KWL ) Fb e 22 5 T Ge 270 3L (P>0.05)
# 3 HFNC RINASRHILMANGRIEIRIILLE  [Py(Pas. Prs)]
2151 il GCS P4 PRISM 153 CRP (mg/L) PCT (ng/mL)
HFNC 24 69 13.0(13.0, 14.0) 1.0(0.0, 3.0) 8.0(2.5,37.5) 0.48(0.19, 1.75)
HFNC F401 5 2l 46 13.009.8, 13.3) 5.0(1.0, 9.0) 12.0(3.0, 45.0) 0.64(0.21, 3.25)
Ul -3.301 -4.701 -0.867 -1.305
Pt 0.001 <0.001 0.386 0.192

e [GCS VAT | A8 HINTEr Bk P43 5 [PRISM P43 | /NLFET- X435 [CRP]C- RN EE T [PCT] BEES R

* 4 HFNC BINAES5REARMAMS 2SR EE

A % 4 pH PaC0,/Pa0; AR
[Pso(Pss, Pss), mmol/L] [Psy(Pss, Pys)] [Pso(Pss, Pys)] (x£5)

HFNC BH4 69 1.70(1.40, 2.55) 7.41(7.38,7.43) 0.41(0.31,0.51) 220 + 63

HFNC 50 M2l 46 1.85(1.37, 3.07) 7.35(7.29, 7.39) 0.65(0.44, 0.86) 152 £ 50
U/t 8 -0.366 —4.371 -3.791 6.139
P 0.714 <0.001 <0.001 <0.001

24 ROC HH&WmESD EEEZSTEENIERH
Il SH1E

I R LA GCS P43 <14 3 iA ok /B LA R iR B
31, pH<7.35 fEfemRIiiE ", A AHEEL <200 R
LA™ EAREUAE ™, [ H AT JC PRISM 1T

43 F1 PaCO,/Pa0, MGt — 5, A5 R ROC
H£E 5 € PRISM 143 F1 PaCO,/Pa0, Y1l FL{E, I
% 5, PRISM 43 5 PaCO,/Pa0, T il HFNC .
2 1 ph 28R AL AUC 2331 0.754. 0709, H:
i PRISM ¥ 43 >4.5 43 1) SR 9 59%, ¢ 5 J&
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H 84%, PaCO,/Pa0,>0.64 IIHURIE N 52%, Hi5t 2.5 %EZE logistic EIFSHESR
Bl 88%, 7277 Fl PRISM 3F 43 >4.5 53 Fl PaCOy/ H GCS T 4p <14 73, pH<T.35. A & 41 #K

Pa0,>0.64 Fill HENC F- 3012 i (v vl o
HILLL GCS ¥F43 14 43 PRISM #4553 4.5 45
pH {f 7.35. PaCO,/Pa0, 0.64 FIE A 5%k 200 N7,
XA HEAT g, 255 R HFNC 284l GCS 1
g1 <14 43, pH<7.35. %6 & 15 % <200, PRISM ¥
43 >4.5 43, PaC0,/Pa0,>0.64 1) B )L 1 3 & T

HENC SZh4H (¥ P<0.05) , W6,

%5 ROC HIZ&#E PRISM i 5
PaCO,/Pa0, fyli&571E

TUREE FERE

Ifen A 5%CI

It A1 ) ) ucC 95%
PRISM 43 >4.5 4% 59 84 0.754  0.662~0.845
PaC0,/Pa0,>0.64 52 88 0.709  0.605~0.813

TE: [PRISM i3 | /NLFET- KU IT 735 [PaCOy/Pa0,] — %Ak
By RS8R L AE; [ROC] ARk & TARRHIEZ; [AUC] Hhk
AR,

<200. PRISM IF 4% 4.5 4. PaCO,/Pa0,>0.64 L
SRR KT EEERE . 9N R 2R G
MODS g4 A Z K 2 logistic 8154387, & Bl PRISM
PE4> >4.5 43 PaCO,/Pa0,>0.64 “A HFNC F 48] 2 i
BT fER R (P<0.05) , W7,

%6 HFNC B IEE B HA % ME — Lk
KEBERSENEEE (%) ]

HFNC  HFNC F
izt B4l WA A P
(n=69)  (n=46)
GCS -4 <14 43 38(55)  35(76) 5257  0.022
pH<7.35 5(7) 21(46) 23267 <0.001
AATEE <200 28(41)  36(78) 15878  <0.001
PRISM 43 >45 4% 11(16)  27(59) 22.802 <0.001
PaC0,/Pa0), >0.64 8(12)  24(52) 22.631 <0.001

T [GCSTRA [T 8F Bk 5% [pH]RRAAIE; [PRISM T4} |
NLFET AL T35 [PaCO,/Pa0,] — 48 ALM 5 8 R HLA .

* 7 HFNC RHi5%MK % E = logistic [T 5347

A b EVEEY 3 FrifEiR Wald P OR 95%CI
PRISM ¥4 >4.5 43 1711 0.670 6.528 0.011 5.535 1.490~20.569
PaC0,/Pa0,>0.64 2.207 0.650 11.533 0.001 9.089 2.543~32.487
“HE 1.119 5.045 0.049 0.824

T : [PRISM 353 [/NLFET - XUTSY 5 [PaCOy/Pa0,] — S8 MLt/ E 550 R L.

i

WP S R R R ROR fe @ B e L £ 2T
B, H A ARANE A 2 15 il ()38 AR/ B
PR, R R RURSCH, SEEE, NIEAR
(AT BRASIT ] o P T BE I S R A7 I A LA
KAERG . PEIRMLAKES . BeyT 3% B B A o
Uiy, PG AF SR TGO S Rk sz S dE AL, Al
St L T IR B T LA GRS T A B
WS R A R E, ©F 2T ILRS
I ARRNE o (2 H T IA N # — BRI T A
TR, PTRBIE RIS R AE R E T TA QIR SR
T HETRYTIIBL, T LR R R, L E S
HERILAET . SEE BRI 2 KA1 2012 4 B 4
R, 2001~2009 4F 3 FE oA I S 35 A7 A i FE vy
FHREEG " LA RS I S TG A P I S 2k

W 5596 8 I AIE B PE R 3 A o MY R
A AR R T YT IR IR 9

HFNC 1E Sk — B A4 1 Jo A 3 48T 26 B
HAEHBLH 2GR LA rm: (1) RS
IR ER AN R O Y e b [ RO R Nk L
BOmMESR AR, seEREe"; (2) BTe
SRR AL, S8 R K A E A, IR
A I W G A AF B BT R ST BRI aE
(3) WA TRILEIS IR e R, FRAT
PR A M T TR B A, HEA
WML IF R AED . SRR . 2% HERASEE
A, HFNC & 2 W H T ILE B . A7 B
IRBFFERI], HENC fEIGYT LI R G,
WP by . PR 0 25 A AE . R & 1 e IR P % 7
L5 AR 55 T T Y BUS: T Bl A AR 3k S 1,
Wing %5 "B HIESE, ZENTIR I REAS 4 LR
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I T HENC A] DAl DU S D UOI T 2L
R HATER X HENC 78 LRk R 6438 R I K 2%
SIE M TCGE —AnifE, R G XURE M 5 3B AR
D AT B KL R HENC f5rA4: JLATIE & B0,
e A BTG B SR LA ] HENC P Sl 5 2 ik 2 44
INAET B3 A Il R B A R AU, B i &R
GiRRR, SERAEBERE] P Gaunt 25 " BFSE KR,
HENC £ SN PR R HhoeT DLk b 282 1CU A B
AHIE], BTG AT LA S il R 2 I A E Y 2 A %
R R TG . (2B TEM A HFNC 48 h
PRI A I, A HENC 3697 R0, Bt
P RPRTFFIFI SZ 4573, HFNC 3R97 R IMmT fE
P RESE— A AT R AT P,

AHIF S 18] B 20 B T 123 6] E 4T HENG IR
TR 2R S REAN 4 LR R GoRE, o 8
] H JLAE M HENC 48 h 5 2, 280K 95
INE AL, R mERRE, H
AHIFFE g I S A HENG LA 26 I s fa PR 2%
WAKE BB LADFTE . eI 115 Bl L,
RIARL . BRTEAE . MU & RZEAAE . 24 BT
RERERRZEGNE . GCS P4y <14 43, pH<7.35, EA
F& 8 <200, PRISM 1743 >4.5 43, PaCO,/Pa0,>0.64
£ HFNC U1 e v iy B LG B4 v i th 4
A Z A % logistic [71 00 43 #7 & 7, X PRISM 343
>4.5 43 Fl PaCO,/Pa0,<0.64 5 HFNC -3 2 I ity At
SLIER R .

FEAMIFFEUESE, GCS W& 5 8O0 B e 57
R 2 M, 2 B arE PR LR Bk
s NP 7 E R B A NI iR . IR IR A GCS
W41 <14 ) SBOLAETE BR RS, A E0RAIE,
ROHF AR A Y AHFSE R HENC R 40K
4 GCS 1143 <14 43 LB = FRizhdl, (R
PRI 3 logistic 1911553 Afr JFAIUESE GCS 432 HENC
A PN VSR LRV TA A S

PRISM #4352 H At A b 5™ i/ Lfe
FAIPAG T H, 403 M 14 T BES 5, 3Rk
WL DR MR, MEFLRON . IR, HURE. HL
. DR BT RESE 23 NS EGE R P,
B GCS W fig e e B 5 i gs Dihg, H PRISM
Wor S4B DIRe s & M B IR A OG, 1P
o AR, LR . PRISM PE4r HETE S 32

N T EAN PICU, {HFE TR B A AH PR 7 R4
B, ABFSE LR, PRISM 14076 HENC L ¢
W 2H T AL, AL E R A G4 E X,
H Z K & logistic [71 5 43 H7 & 75 PRISM 3143 >4.5
3 EJLAT HENC (2R OXUS: 2 PRISM P53 < 4.5
SHBIL S AL L, RN E . PRISM 1143
e (R B2 PRISM 343 >4.5 43 ) B L BE#E
HFNC {EN PP SR F B A, R DI

HFNC B T BB FE AL 1E & 19 25 Ak B Ah, i8]
A 3 i i S AR A P 7 A — S AR IR
FE, MWmdcEE A, FIIAIT R, R 1R
WA —EAER, EXF R DL B8R R IAE
TR 5 03 9V P& A PR G . 8Tl R 8 R H
pH. PaCO,. PaO, DL K45 48 H50 50 W7 7 1% 52 v 1Y
FRARVGREEE, H A A8 805 il 4 200 Sk A
F14) 7 B P B A A S A O, T LA R ML il
WA AW A B ERIRES P, N R R,
Il RN RSB 8 8L <200 427 fB LA ™ B SR
it B ABFFEXS HENC 48 h (N2, T IR 57
Fi o X B T o081, &3 pH<7.35 Fi%A & 45
<200 (19 H L H B 7E HENC B3] 2 0 41 24 T
B, H R REIE S & HFNC 5391 2 i) 2 ST
fak R, BTy KA m Tk — oY,
ZHE logistic [v] 14 Oy Bt 45 B B 7R PaCO,/Pa0, &
HFNC L2 Moy At S fa s L&, 24 8L PaCOy/
Pa0,>0.64 IF HENC Jg A1 I 0% 52 45 2 T JXUI:
PaCO,/Pa0, < 0.64 1) 9 5L I, XX Lk H
HFNC 52 EE

AHEFE N BBPERF ST, ARG EIEL, B2
HFNC RO >, AR T 45T E R, (%)
HFNC X FpfE L &7 iz FHAS Ok )32 i P
TH AR BR AT T OIS, R
T 2L HFNC 16 2P T g A 42 i LIPS0 45
RIT R R fE R 2, Ebin PRISM ¥4 >4.5 41
PaCO,/Pa0,>0.64, $2 75 75X L61% L F vi Hl HENC
PNV k=N VAT 1= Bvivk = D VA 3 71 A 2N
B 9 2 T S e 2, A BB LA R AN
RJGH . HFENC PRI S5 065 8 R 2R AR D K
IR E RS, XL PEN R AR E 2,
13— AT .
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