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[(FZE] B HIHFZLIER#ES (CPAP) JRY7 BUL B U R TOIN H 2= . ik s
BT 310 6] 1~12 A H CPAP JAYT 1Y B AN S RABEEILIIG IR ZORE,  HLE CPAP YR ITh4L (270 f] ) i
JMZH (40 ) WGIREFEI2E 5, HERITZ I E logistic [FIHAMTHRTT CPAP AT R BININZ . &8 £
Z logistic [T R, 45 30N UIET- G T3 ( PRISM T ) = 103 ( OR=13.905 ) . I & MiA 7 ( OR=12.080 ) .
BIOIIBEAR S (OR=7.741) J CPAPJAYT 2 h JG AATREL (SIS TE PaOy/ W A SAWRE FiO,, PIF) W%
M (OR=34.084) J&: CPAP IRIT BAICAE RR MBI H E (P<0.05) o CPAP JAYT 2 h J&§ P/F JCei36 Fi il
IRIT R 2230 TAERR I Ih 4 AR 0793, AU MRS 18 53001 R 70.3% 1 82.4% ( #RBH{H >k 203)
518 CPAPIRYT 2hJ5 P/F LW A% . PRISM M3E5r= 10 47, FHEMAK . &HOTIREA LT EN CPAP
TBIT R LB SRS R TN R £ [ FESRILRIZE, 2020, 22 (4) : 339-345]
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Predictive factors for failure of continuous positive airway pressure treatment in
infants with bronchiolitis
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Key Laboratory of Pediatrics, Chongging 400014, China (Luo Z-X, Email: luozhengxiu816@163.com)

Abstract: Objective  To study the predictive factors for the failure of continuous positive airway pressure
(CPAP) treatment in infants with bronchiolitis. Methods A retrospective analysis was performed on the clinical data
of 310 hospitalized children (aged 1-12 months) with bronchiolitis treated with CPAP. Their clinical features were
compared between the successful treatment group (270 cases) and the failed treatment group (40 cases). A multivariate
logistic regression analysis was used to explore the predictive factors for failure of CPAP treatment. Results The
multivariate logistic regression analysis showed that the score of the Pediatric Risk of Mortality III (PRISM III) >10
(OR=13.905), development of atelectasis (OR=12.080), comorbidity of cardiac insufficiency (OR=7.741), and no
improvement in oxygenation index (arterial partial pressure of oxygen/fraction of inhaled oxygen, P/F) after 2 hours
of CPAP treatment (OR=34.084) were predictive factors for failure of CPAP treatment for bronchiolitis (£<0.05).
In predicting CPAP treatment failure, no improvement in P/F after 2 hours of CPAP treatment had an area under the
receiver operating characteristic curve of 0.793, with a sensitivity of 70.3% and a specificity of 82.4% at a cut-off value
of 203. Conclusions No improvement in P/F after 2 hours of CPAP treatment, PRISM III score >10, development
of atelectasis, and comorbidity of cardiac insufficiency can be used as predictive factors for CPAP treatment failure in
infants with bronchiolitis. [Chin J Contemp Pediatr, 2020, 22(4): 339-345]

Key words: Bronchiolitis; Continuous positive airway pressure; Predictive factor; Infant

[ Wi H A 1 2019-10-105 [ #2532 HI ] 2020-02-11
[PEEf ] D, Lo, Wi, B,
LifE1E# ] PEF, 4o, FEEM, Email: luozhengxiu816@163.com.

339



5522 4 45 4 ) FE SR & Vol22 No4
2020 4F 4 A Chin J Contemp Pediatr Apr. 2020
B TE R (bronchiolitis) /&2 Z LITFE HlSUR RS FERA, SRINERME (Spo,)

4y Lt UL I R PP R Y, M R AR IR
2~6 A . MEIGE G IR (RSV) 2B
R IRCR WL RN A, R B L
SR =MV S e B R R A o
ERIARRI, RO TSR LERfER Y, Ah
7 DIRE LAY A 3 o FREEIE HE S ( continuous
positive airway pressure, CPAP ) VE b —Ff JC Al <
i, 1970 AF E R TIRIT BASCUERBILY.
JEERISE R CPAP REH s/ b B 40 S UE A L
A AP P, (AFSEILETH CPAP 5 ANRE
V] XV R DRI XFE S T 2 Ay A A A A AT B R I S A
1BIT . AR B CPAP JRIT BN SRS R RN
WA 2R, BRI TY R MR, AR5 B o3 dr
FeBE 3 4 NHHIZ BN ST RIFLHT CPAP FEI
SRR AR RS B LRIR RO, # CPAP IRYT
BN S E R R T R 2=, DU A i R A ]
CPAP JR¥F BN UE RILLEZ S
1 SRS E
1.1 HRMK
[ B 534 2016 4F 1 A %2 2018 4F 12 A T i
PREFF R Mt m L EE B2 W oh B4 SCUE R I
A CPAP PR SCRAAY T AR Be LRI R TR
BILE KSR B EFREATNFRER .
WX R AIRUE: (1) 4ER 1~121H
(2) B B RAEH; (3) MHEBNLE
RBIL, BUSE RIZW R ™ E Ry BE AT
2014 FEFREBER (B TVERSW . )T
HEILFILR) 5 (4) fEBEIE ] CPAP

WEI SCRARYT (CPAP BAHRIEZSIR (ORI IE ki
SUEIRRIIE ) ) 5 (5) FHITRSER

R S HERR bR e (1) SR P R YL
WTENR RS, WG ITFRIEITET dif . Seebhif#
(2) ABJa BT A QIMLME S E; (3) Besdh
CATA QS TICRITE R R AT (4) BREA .
BRI R G M s P

MG CPAP MPI S RE I /B LAY P 45 R s B
B HILAT N CPAP W34, BRI CPAP PRI 7 F:5:AT7
Je Wi SR B R A, AR AR, IR R

AEFFTE 92% L) b3 CPAP RIG4l, Bl CPAP I
THEAITIE AR . W BTG, A AT R R
MERIL . 2l CPAP S U I TA QIR SRR
T
1.2 IERERE
AR AT A A ABRIE B LBY IR R OB, 4547
WL MR ERERTE L IRIREM ., LR EKA .
R WS AR2F A . CPAP IRYT HI i PP
B2 SIS <9801 Q1| R o e A - R
1.3 HmEFERE

AT FROLAE A BE R BT 3EAT T S A ek 2 0 )
WFIRGE 7 FPR o MPUGE AR . IR
TUEEEE A B Y RN 1~3 1, IR
— UM TG TR % B R A WM 2 mL,  HE I
WAL SRR U TN R R
1.4 CPAP #BhEIR&YT

I B ILABE 5 355 25 T 55 A0 W 08 31 Wi 5
BT, LU EWEY S Sp0, e, 4 ) BG4
W AR R AT A I IRIXE . SpO, AN RE4EFRTE 92% LU I
BF, RH CPAPIRITALAYT . MK IERE (PEEP)
B N 4~6 cm H0 (0.39~0.59kPa) , AN
6~12 L/min, A48 Jili 3 420G 1 00 1 B A SRk
(Fi0,) , PIERAK Fi0, 4655 Sp0, = 959%™,
1.5 BEETS

HREERE 3 A/NLBET-fEK 4> (PRISM T ) P
AL B JLLL N e 4. 0% (HR) | IE (BP) |
IFIAR (RR) | kL4 (Pa0,) | pH{HE.
mgh. map. Foee. meriEcE.
1.6 HITFENH

i FH SPSS 25.0 i TGt 50 0. fREIE
BOAMRTHEFORIAIEL = bR (2 xs) FUR,
WIZHIA] O BCR FHPREAS ¢ K565 AR IEZS 0
BEARALE (DU B ) [Psy (Pas, Prs) 136
7N, PHZE (] L EE SR A Wilcoxon BEFIAG B . 1509
BLE A (%) Foas, AR 7 /T
RIE ¢ KBk, Fisher AHIHERAGLR . CPAP IGYT K
W SR ) 22 PR 28 A3 A R B TR R L2 LR logistic
BUEA M. RAZIRE TAERREIZ (ROC H
2 ) SrHTER T FR BRI CPAP JRYT R M (E
P<0.05 NESAGIHE X,
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2 #ZR 0 (PaO0,/Fi0,, P/F) 5 %SG 5 X
(P>0.05) . CPAP IRYT RIS F= LR H A 1A
2.1 WHEEBIL—RIEFRS SR FILHH] . I ZREMABE AR (BPD) | AW

AT LGS BIL 310 B, Hrp CPAP A4 KO . Mishikm & OITREAR 4
IRIT N 270 5], SR 40 . PR R L —f fili ANk & PRISM Il ¥F43 = 10 43 8 L EL 6l 35 & T
FEOL, WPER . AR AR MR, Wi CPAPIRYTREHAL, ZRASHFE X (P<0.05) .
BIREE. BEAIEAR. AIF=MME, CPAPIRYY Wk 1.

[T Pa0,. shfkiil —4% ka5 (PaCO,) MAGHE

F1 WHREIL CPAP BITRI— MR IBRAI LR

izt Cpég%gj)ﬁﬂ CPA(::TOH)WE 1z A8 P1H
B (%)) 184(68.1) 21(52.5) 3.809 0.051
R (exs, ) 3.9+2.7 47+3.9 1.438 0.157
FIET= [n(%)] 150(55.6) 17(42.5) 0.053 0.817
B2 )L [n(%)] 57(21.1) 12(30.0) 8.770 0.003
fRHERE L [1(%)] 37(13.7) 12(30.0) 20.083 0.008
B ITIE | HKAE [1n(%)]
TREMEBARR 11(4.1) 6(15.0) 8.024 0.005
Ze AT A SR M O R 62(23.0) 18(45.0) 8.836 0.003
fiti s bk s 13(4.8) 8(20.0) 12.721 <0.001
DUIREAN 4 17(6.3) 7(17.5) 6.013 0.013
filiA K 18(6.7) 17(42.5) 44.664 <0.001
- Zifedifi 23(8.5) 5(12.5) 0.672 0.412
ERYIEEE L] 3(1.1) 1(2.5) = 0.426
WEKRGRE [Pso(Pasy Pys), d] 7.5(1.0, 14.0) 12.0(0.5, 27.0) 1.769 0.084
it ERAE [Pso(Pas, Pys), d] 3.5(0.5, 8.0) 8.0(0.5, 22.5) 1.808 0.078
K n(%))] 98(36.3) 14(35.0) 0.025 0.873
= [UIAE [n(%)] 246(91.1) 39(97.5) 1.918 0.166
PRISM II#E53= 10 43 [n(%)) 19(7.0) 17(42.5) 42.686 <0.001
CPAP IRY T HT ML A (e + s, %) 90+ 11 90+ 10 0.770 0.442
CPAP JAYTH PaCO, (x s, mm Hg) 44111 47+ 12 1.085 0.279
CPAP J&3J7HI PaO, (x + s, mm Hg) 76 + 32 70 £ 28 0.958 0.339
CPAP JRYTT P/F (x +35) 176 + 71 160 + 57 1.387 0.166
22 WABIZRERBERMILR 1 (CRP) | B RIFEUKT (PCT) MIFILE £

CPAP JRIF AL SR M A 4, e s R 22 R e gt 7B L (P>0.05)
KANMI A ke ML e . /Mo, ¢ s k2.

F2 FMABIXBRERELERMLILE

Bzt CP‘;ZE%J 4 CP‘L\(EjQ(;')wH LMZ A Pl
FIARIL [Pso(Pass Pys), x 10°/1] 10.5(2.1, 18.9) 14.7(0.5, 34.0) 1.346 0.186
HMERE A [Py(Pas, Pys), % | 50.1(30.4, 69.8) 50.4(31.5, 69.3) 1.846 0.066
ML (x £, gfl) 107 + 14 107 13 0.122 0.903
MR & 5, x 10°/1) 463 + 160 453 173 0.353 0.725
CRP (x + 5, mg/L) 8+4 13+5 1.172 0.112
PCT [Ps(Pas, Pys), ng/L] 0.6(0, 3.6) 0.6(0, 1.6) 0.258 0.796
IR 5 B 2 PR [m(%)] 207(76.7) 27(67.5) 1.582 0.208
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2.3 WtHEJL CPAP &84T aI /5 RR. HR K zh Bk
MK

CPAP {6 7 ML P 41 5 2 WL 41 CPAP 6 J7 Hi
RR. HR. PaO,, PaCO, & P/F [/ b 3 22 % L 4t
2B X (P>0.05) 5 JAI7 R4 CPAP IRYT 5
2h, 6h, 12h YRR, HR, PaCO, KA 4 &,
ML) PaO, F1 PIF KRR, 2ZRA5
P (P<0.05) . W3,

t—25 08T CPAP J697 2 h J5 PaO,. P/F. HR
K RR 724k, ROC & #r iz CPAPIRYY 2h 5
Pa0,=86 mm Hg 2 fix 4 # 87 &, Pa0,<86 mm Hg
T CPAP & 97 25 W iy ith 26 F T AR (AUC) A
0.779, 95%CI: 0.697~0.861, 7 i F1 5 5 BF 43
5k 68.9% F1 82.4% (¥l 1) . CPAPIR YT 2h 5
P/F=203 M e FE#RWT{E, P/F<203 Fiil CPAP J& )7

Je W 1y AUC K 0793, 95%CI: 0.715~0.872, R
R RN S B 4 M 70.3% KN 82.4% (K1)
CPAP JAJTY 2 h J&5 HR=150 IX /mim NI FER W (E
HR<150 ¥X /min B U CPAP JA 97 2K AUC K
0.729, 95%CI: 0.627~0.831, 7 f3§ J& FI45 5 13 4y
R 82.0% H155.9%, HFESEE R, BORMA
Je WA B K 2R 1] logistic JH 34T, ROC I3 AR
CPAPJAYT7 2 h J5 RR Y AUC 4 0.594, 7 SLE/N,
T ARG LR R logistic B 537 .

7 K86 8 s, CPAP AT ML Ih 41 5 2 e 4
CPAP 4 J7 2 h Ji Pa0,<86 mm Hg 2 CPAP 4 J7
2h J& P/F<203 ( B CPAP JA J7 2 h Jii P/F J% PaO,
T ENE ) AL EZE R A SR E X

(P<0.05) , W% 3.

* 3 MWHEIL CPAP B FRIFIEIT/E RR. HR RIMSZH

CPAP B 2I4H

CPAP 22

£zt (n=270) (1=40) KMz A8 P{H
RR (X /min)
CPAP JRYTTIT (x +5) 62+ 10 63+8 0.779 0.437
CPAPJRITJE 2 h (x + ) 55+7 57+8 2.053 0.041
CPAP IBJT )5 6 h [Psy(Pys, Pys)] 52(47,57) 56(48, 64) 2.894 0.006
CPAP BT )5 12 h [Psy(Pss, Pys)] 52(49, 55) 56(49, 63) 3.372 0.002
HR (X /min)
CPAP JBYTHT (x £ 5) 152+ 14 155+ 13 1.543 0.124
CPAP JAJ7 5 2 h [Psy(Pas, Pys)] 146(135, 157) 157(140, 174) 4371 <0.001
CPAP 35775 6 h [Psy(Pas, Pys)] 142(133, 151) 155(142, 168) 5.095 <0.001
CPAP IGJ7 )5 12 h [Psy(Pys, Pys)] 140(131, 149) 156(141, 171) 5.496 <0.001
Pa0, (mm Hg)
CPAP IRYTHI (x £5) 76 + 32 70 28 0.958 0.339
CPAPJRYT)G 2h (x +5) 109 + 40 85+ 31 2.714 0.007
CPAPIBYT)G 6 h (x £5) 114 +37 86 + 38 2.209 0.030
CPAPIRITIF 12h (x x9) 108 + 36 88 +42 2.079 0.040
PaCO, (mm Hg)
CPAP JAJTHT (x +5) 44 + 11 47 12 1.085 0.279
CPAPIBYT)T 2h (x £5) 40+ 10 45+ 12 2276 0.024
CPAP J&¥7)5 6 h (x + 5) 40 + 10 5013 2.891 <0.001
CPAPIf¥T )i 12 h (x £55) 42+ 10 52+ 12 3.796 <0.001
P/F
CPAP IRYTHI (x +5) 176 + 71 160 + 57 1.387 0.166
CPAPIBJTJF 2h (x £5) 253 + 62 194 +52 5.724 <0.001
CPAPIRYT)G 6 h (x £5) 264 + 41 196 + 40 9.875 <0.001
CPAP IBJT7 )5 12 h [Psy(Pss, Pys)] 250(208, 292) 201(132, 270) 4.437 <0.001
CPAP 477 2 h Ji7 Pa0,<86 mm Hg [1(%)] 34(12.6) 13(32.5) 10.734 <0.001
CPAP Y7 2 h J7 P/F<203 [n(%)] 36(13.3) 14(35.0) 12.090 <0.001
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1.0 2.4 CPAP a7 KM Ful Bl & 4 #
W ER WA H R 22 S B ge i A L dE bR
087 WA HLIH 2 logistic [FEZMT, Z559 W PRISM I
ool PR =10 5. IR A I A o B SE R R
= BHMEIKEIE, 4IFLIAER 4. H% BPD.
WO¢= It Kl A 5K . CPAP IR YT 2 h J5 P/IF 2 PaO, G 2
Z 3% (B CPAP VA JF 2h J5 P/F<203. 2h )5
024 B CPLD YT 20 2 PF Pa0,<86 mm Hg ) ZZF A4 2, Wk 4,
— %% B B R K logistic [0 H 4387 A GE it 278 L
’ 0 02 04 06 08 1.0 16 45 247 22 K logistic 18159 53 #r, % B CPAP
1- K55 BT 2h J5 PR B 3 % (OR=34.084) |
B 1 CPAP &7 2h J5 PaO, K P/F Hill& T R HY PRISM T %5 = 10 47 (OR=13.905) . 3¢ R HA
ROC % 5k (OR=12.080) . GILIHEAS (OR=7.741)
J& CPAP 167 T 41 3 U8 98 2 WYk <7 50 PR 2%
(P<0.05) , W35,
&4 CPAPRITEAZSERKXMH TN EEZ BEE X logistic B3 5317
st BH SE {8 Waldy’ {8 P{E OR {8 95%CI
CPAP Y47 2 h J5 P/F<203 2.873 0413 48.409 <0.001 17.692 7.875~39.744
IR A K 2337 0.402 33.743 <0.001 10.348 4.704~22.765
PRISM 143 = 10 43 2.279 0.399 32.675 <0.001 9.764 4.470~21.329
AIRLIIEEA S 1.831 0.480 14.544 <0.001 6.242 2.435~15.998
CPAP J4JT 2 h J& Pa0,<86 mm Hg 2.017 0.389 26.866 <0.001 7.519 3.506~16.125
G IS ik e 1.598 0.487 10.770 <0.001 4.942 1.903~12.834
% BPD 1.424 0.539 6.975 0.008 4.155 1.444~11.957
B IFZE WA 53 TS R O 1.010 0.349 8.361 0.004 2.745 1.384~5.442
Rt AR L 0.603 0.418 2.084 0.149 1.828 0.806~4.148
=)L 0.471 0.376 1.570 0.210 1.602 0.767~3.346
&5 CPAPRITEAZSERKMITNEEZ ZEX logistic B354
A B SE i Waldy {i P{H OR fii 95%CI
CPAP Y477 2 h J5 P/F<203 3.529 0.587 36.173 <0.001 34.084 10.793~107.642
PRISM T #E53= 10 43 2.632 0.630 17.478 <0.001 13.905 4.048~47.763
It R MA K 2.492 0.591 17.762 <0.001 12.080 3.792~38.487
BIFLIIREA 4 2.046 0.720 8.084 <0.001 7.741 1.889~31.728
W -5.725 1.062 29.089 <0.001 0.003
3 iTig WSSy, ZEfdnTu L5 . WH9E3RMI, CPAP BEXY

CPAP A h —Fh JC O <A e, ] S e Anf
R o = s S < W S = A 1 A
PEEP, J85%/ I A ZE R M ARMLEK 7 ", gz
W AR ) el e 3 A T R DT Y ok 35 I 1 il
WSS BA A, W I ORI e <, 8 R

1343

BN 5B LR A RO S L AR
KB CPAP MR SCRFATr ORI T4 5 R i
ST Y, SGHLBGE S LB, CPAP ZOFI LA
SNl & B B R AB A3 e 2B AR AR, B BE S LA <
G R M EARE I A T, I CPAP J4ETE
HE B SCUE REILHRR) 2. CPAP I
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WS FEIR YT BE B D LBHR i B R D, X
TG RIBILIAIT I RL N 75%~83%',
AL 5L CPAP &7 %N 87.1% (270/310) ,
530k P HRGESA.

AWF5E K IE CPAPIEYF 2h, 6h, 12h J5 /83
HERIGAM L, EI7RTI4 RR TR 3
5 BEAE 5T 45 AR L ", Campion 28 " BFSE K
P, £ CO, H B (PaCO, 17 %% 80 mm Hg )
BN AR B LEE CO, P EEWERE (PaCo, T
# 66 mm Hg ) L CPAP 3477 2 UXURS: . 2 38 m
(P=0.013) , CPAP jA¥7 )5 PaCO, JC B b T [ m]
AEJE CPAP IR 2G4 T R 28 17200, A2 5 )
PITCA B ARG B, IR PaCO, 45 A
P53 H7 o

P/F W T AHEBVAAL  HET . AR TR ROk
A, ORI U A SE e SN P . A AT
/v, CPAP RE I ek LA A1EH Y K et prr
TP TS A v R L G S
PIRTREMEDT S A, oA SIAYT S 2 h SpO,/Fio,
(S/F) EFRIT AT e AT A WA i 2 2,
HWFFEFEM, Sp0, 1E 80%~97% X [a)f}, S/F Al
R PIF VR RV Bl A FE AR P A gE R B,
4 I 4 CPAP 34 ¥7 J5 2h, 6h. 12 h ¥ PaO,
P/F /KPR IR, 3 — 2550 R B> PIF Oy
203 W, S CPAP J6 7 2% W i 52 450 R FRE = B
3318 70.3% F1 82.4%, ELA R UM R S
PE, $ER% CPAP IAYT ) 2 h A P/F<203 AT 4 S il
CPAP 6T B S R RN RIS ZAKYE .

PRISM T #F43 AT Bl Bl = 55 N 53 2FA B8 L 1
JRERRE . T RIS R A, B R
PRISM T35 X6 41 W 16 55 A8 L9 FE 58 A3 55 v v ff
i Mayordomo-Colunga A ST ST IO R
TR L HE 2 P R e gy 2 D T 3000 R 252 1 S 2 SR
EXHFFE R, PRISM T 4345 8 T R -5 0 B3 <
PG o AHIF5E & BE B 40 = A8 9% UL PRISM
MPF5r= 10 53, CPAPIGYT IS ik 13 1%,
SR oA 3 P 2,

B RERBILG I A A RO
I A 11802 s L < B2 8 11 O T (=T D
AR, BN L A R N, BN AR, S
HP PHE A/ LI e R A, RIS R R AR A I 22
NMpr RGP LAAMmME., BE. mEEKER

AFTH G, M WS AE M I e 0 F S s, 5
FOREA N E, [, O U E g - K
W IS RSSO REAR 4, oI
R R0 1l B AR R LB R R
B IO IBREA 4 E CPAP 1697 2< MUK fil 25 384 hn
(OR=7.741) .

ZE LTk, ARWFFE IR CPAPRYTY 2 h )5 PR
ToREUGE . PRISM E5r= 10 43, FFE&MiA K
KATFDIIREARLTVER CPAP BT LB XS
BRI T ZE . % PRISM MTIE5= 10 43
FRMAT . GIHLYIREA S CPAPIRYT 2h 5
P/F TG 5k 2 A 1 B 4 S U R B LN TEIRY T B B
DTN, AR A8 Ak K B BE CPAP Sl
FATAMESIRYT, DRSS BN LB RE LK
B, B TR RO, IRy R I
A D, ATRR B R R . BLAk,
TAMWFFE R BIEERF 5T, —L6n] Befy & LA &,
un CPAP IRITRIG M R G | LY)ReAE L AE A
ESR R BB Z RRENA b, S RTR 2.
HIBEE . REEAR BT AREAR IS5 5
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