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Abstract

Objective: The risk factors and clinical outcomes of early CPAP failure were analyzed to improve
the prognosis of premature infants. Methods: The clinical data of 303 premature infants initially
treated with CPAP in the Affiliated Hospital of Qingdao University from January 2015 to June 2017
were retrospectively analyzed. According to the gestational age and whether intubated within 72
hours after birth, they were divided into CPAP-success group and CPAP-failure group. Risk factors
and clinical outcomes of CPAP failure in preterm infants were analyzed. Results: The failure rates
of CPAP at 25~27+6, 28~31+6, and 32~36+*¢ weeks gestation were 38.9%, 36.9%, and 26.3%, respec-
tively. Radiological severity of RDS was an independent risk factor for CPAP failure in preterm in-
fants at all gestational age groups. In addition, gestational hypertension, gestational diabetes mel-
litus and premature rupture of membranes were the risk factors for CPAP failure in preterm in-
fants at 28~31+6 weeks gestation. Incidence of bronchial pulmonary dysplasia (bronchopulmonary
dysplasia, BPD), pneumothorax, intraventricular hemorrhage (intraventricular hemorrhage, the
IVH) increased significantly in CPAP-failure infants than CPAP-success group at <32 weeks gesta-
tion, along with significantly prolonged respiratory support duration. Hospitalization for CPAP
failure in preterm infants was significantly prolonged. Conclusion: 1) Radiological severity of RDS
was an independent risk factor for CPAP failure of premature infants in all gestational age groups.
2) Perinatal factors such as gestational diabetes, gestational hypertension and premature rupture
of membranes were associated with CPAP failure in premature infants. 3) Hospitalization compli-
cations in CPAP failure infants less than 32 weeks gestation significantly increased.
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1. 5|15

bE& = R R R, B )LBOA IS R Rt m, (H57)L BPD R % A B [1]. AU
P2 5= )L BPD fEEZE SR AI[2], BRI AE JLIPIR & iE 25 &1k (respiratory distress syndrome, RDS)/E #1157
AUCE R E A1) 1F K38 < (continuous positive airway pressure, CPAP)E A JG W) aaIE S, ik
P IS FH A 25 T 5 14 420 5 (pulmonary surfactant, PS)& %Ay, L H K2 7E$E = RDS 415 R 1 HIE, J/b AL
OB, AR, RS N & B AN K (bronchopulmonary dysplasia, BPD)45 572 ) [ 3 & HiE[3]. ]
L LIPS R SRS AN WAL, U5 3 50% R L ) LT Il CPAP JRI[4] [5], it U i HLAE <,
R J LI AE R IG. FHR CPAP RIS R 2, S REUE I, XFT B ) LI R IE A & IR
TR o BEAERIIE EZM NSRRI T 32 IR =)L, AW IaE 4T 4 )2 0 A 57 )L CPAP RIS
R, FRERT I R S5 R s o
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2. IRMREFZE
2.1 HRMR

[ B 23 BT 7 S K22 M IR B Bt 2015 4F 1 H~2017 4 6 MM Re 5= LBkl A2 2/ NiHAT 006
CPAP 597 1) RDS .7 )L, 303 FIZN AW FAT R o AHI 78 O 3RAF 8 LS IR 101 IRl i R 0 5 5 K 2 B
EERE e BEZR A 2 HLHE

2.2. AR HERRIRE

1) fr& OLREY 5 )\W RDS 2WibsE[1], WRIRF A A G AT IR A AE DN, IFAF 38 i i
X LRI

2)25 Ji < finkt <36

3) WIHRWFIR SRy CPAP #

4) BRAMG IR H K B W DL AR 5 T B R AR B R IR A B R A

23. o4

2.3.1. BaiyrA
B NAES 4> Ky 25~27"C J& . 28~31"° &, 32~36™ A =4, 4 BIHAT fa R 25 A2 PR 45 = 23 T

232 RBER 72 \HRERESERE SR CPAP FRINE R K MEE

RN : B LA 30 4B NI4T CPAP, S8k /174 5~8 cmH,0, HFREIMKE 90%~95%.
J& T2 NIREERZSETEE . HIbIE .

PRI s HULMGE SARMES 5 (LT A LD (GE 4 W): 1) AP #T {5 2) FiO, > 0.6, PO, < 50 mmHg;
3) PH < 7.20, PCO, > 60 mmHg [6]. PS M H¥RME: Gl <26.0 i, HWAEIKE >0.30; Gk > 26.0
J, HMNFEMEE > 040, 257 BRI RFIBIEHIZ5AR]), %18 200 mo/kg V& T8 NWEIIEA.

2.4. EXBARE

S = AN H T (intraventricular hemorrhage, IVH) SR FE: /N 45 iz %5 (necrotizing enterocolitis, NEC)
N FLPE ) LA 55 A% (retinopathy, ROP). 5l fik 58 ok [ (patent ductus arteriosus, PDA)% & X355 (5
FFAEILEY (BB 4 W) [6] 29N 11 ZLLL E IVH, 11 Z4LL | NEC. BPD j& SRR L AE G RFEE AR T
28 K.

2.5, IERSER

1) FFERESL: 8730, PERTECER N RS AR IRE R . W ORI MR BRI BRES
HAEARE, M.

2) AJEtRIL: BR g, a2 /AN BN SR FE (fraction of inspired oxygen, FiO,). PDA. 4 )5 5
5380 Apgar P2 S nHE R o

3) 3 AJ%E: BPD. NEC. Sffil. ROP. IVH.

4) PRI SRR R (A A + o B3E S a)) R B i (]«

2.6. GtF S

KH SPSS19.00 Giit Mt AT /b, R EG IES AT 25N t K5, TAT
Mann-Whitney U ¥ 5 ; 5 1 %5 BT -E J7 #0596 . Logistic [71 U943 BT (22 K1 220 41) K6 56 CPAP 2 i) e fa A 3%
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P <0.05 W% RE G35 L.
3. &R
3.1. CPAP M ATER

1) 2015 4F 1 % 2017 4F 6 0], FBettikih 25~36"° A7 )L 2169 41, Hrdr 9 fil4 ™ HE 14k
RS H IR TT, 1023 AT ENFIRSCRE, 798 475 1 =R S 4%, 36 Fhifh fa A 5 RN Z5 Tl
WOESIEYT . 303 4577 )L RDS #4645 T CPAP 677 .

2) % 303 1l 577 ) LAZ BB G s 3y 25~270 J&] . 28~31"° A, 32~36"C J& =41, H:' CPAP m1)j 201 1,
CPAP 2 102 1, R 33.6%. —/MREEAZ (8], CPAP KIKZFAFAE 25 (4 BN 38.9%, 36.9%,
26.3%). CPAP RIGZBEHE IR E T s, (H=20% RRik 2G5  L.

3.2. CPAP kKIS B E RS

3.2.1. Bald 25~27"° BB =)L CPAP kSRR RRIGKES

FF e NEFRUERI L 36 N o Hidt CPAP BTN 22 5, Il 14 5], CPAP K% 38.9%.

1) BARER T IO R 3 oo R B = 6 s B B v T T . PRALAE PR R . IR IbE
PRIF - BRBRRBE T T RS 22 o R AR, 5 48k Apgar Y12 FHBmmk A5 A = B AR T 5 Th
Y, WS 2 /N Fio, B T R4, PRALEEYE R K PDA J5 T SE it 245 (% 1).

2) ¥ ik CPAP RIA G B LM B RMNZ HZ . S5 R BoR: B 7792 CPAP R4t
WAV A EEP

3) WaRES A S FilfG: RWZH )L BPD. S Hfl IVH (R 4RI S & T Th. RIWZH E i G
SR AL R) B AR BB [R] . P4 NEC J ROP B4t il 25 S (3 3).

Table 1. Analysis of perinatal influencing factors of CPAP-success group and CPAP-failure group (25~27*¢ weeks gestation)
3 1. CPAP RRIN4E 5 5k 4R B 4 HARS IR 3R 3 4 (B i 25 F~27° )

AT I (n = 22) KIA(n = 14) P1H
e 0.77 £0.81 0.86 + 0.95 0.847
5 7L (%) 11 (50) 5 (35.71) 0.400
I E 7 (%) 10 (45.45) 12 (85.71) 0.016
BEUR I 75 1% (%) 2 (9.09) 6 (42.86) 0.018
TEURIANE IR (%) 1 (4.55) 1(7.14) 0.740
R (g) 1164.2 £ 223.3 1070.0 + 194.3 0.020
9 v 43 2% 1.321£0.53 2.952+0.90 0.001
Apgar -5 9.255 + 0.97 6.50 + 2.10 0.016
P (%) 12 (54.55) 9 (64.29) 0.563
PDA (%) 6 (27.27) 4 (28.57) 0.932
wheE A1 (%) 21 (95.4) 13 (92.8) 0.010
FiO, (%) 28.95 +2.28 30.79 £ 2.91 0.046
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Table 2. Logistic regression analysis of CPAP failure risk factors (25~27"° weeks gestation)
5 2. CPAP L= faE % Logistic BV (BaH4 25 B~27"° )

AT EHEEY FRUEZE Wald { P{E OR 1 95% Cl
i 43 2 1.434 0.633 6.169 0.013 4.196 1.353~13.013

Table 3. Clinical outcomes in the CPAP-success group and CPAP-failure group (25~27*° weeks gestation)
3 3. CPAP BUINE 5k MBRIIG R EE R (Ba i 25 /E~27"° B)

Il R 45 )= B4 (n = 22) KA (n = 14) P1A
NEC (%) 1(4.54) 2 (14.29) 0.303
BPD (%) 16 (72.73) 14 (100) 0.032
ROP (%) 14 (63.64) 8 (57.14) 0.097
SI(%) 0(0) 4 (28.57) 0.008
IVH (%) 3(13.63) 7 (50) 0.018
LI A1 (R) 23.86 + 15.70 37.93+16.79 0.016
{1 (R) 71.45+19.42 88.29 + 20.09 0.011

3.2.2. Baté 28~31"° B R =)L CPAP kM EmBEEERIGFLER

Fre NIEFRUERISE 168 N Hrhahe 106 1, e 62 4], CPAP K% 36.9%.

1) FEFEIATE Ol MO P A S AR T R IO AL, SRR L S S PR 7 A i Rt ) L A3
B = T Ih AL . RIS = gt 22 8 o R R AR B & 5 438k Apgar VP4 B AR T )
W, MR &H PDA KA )G 2 /N FiO, B & T 4 . WHAEYER 7 T RS L ( 4).

Table 4. Analysis of perinatal influencing factors of CPAP-success group and CPAP-failure group (28~31*¢ weeks gestation)
# 4. CPAP R IN4E S Sk 4 Bl 4 HARZ M (R 3R 4 (BG4 28 FE~317° )

AT FRIN4L(n = 106) KA (n = 62) P&
FERTHER 1.13+0.88 0.92+0.88 0.049
HIE (%) 31 (29.25) 12 (19.35) 0.156
B3 155 1ML 1 (%) 38 (35.85) 40 (64.52) 0.000
LR PR 5 (%) 31 (29.25) 37 (59.68) 0.000
NG5 L1 (%) 39 (36.79) 33 (55.23) 0.05
() 1389.86 + 281.63 1286.69 + 294.44 0.016
169 v 43 2% 1.321 +0.53 2.952 +0.90 0.000
APGAR 4> 9.04 + 3.66 8.38 + 1.67 0.000
51 (%) 50 (47.17) 36 (58.06) 0.173
PDA (%) 15 (14.15%) 19 (30.65) 0.010
FiO, (%) 28.40 + 2.89 30.11+3.16 0.00
Wi B (%) 64 (60.38) 51 (82.26) 0.003
DOI: 10.12677/acm.2022.121020 125 Il PR % 2 3k e


https://doi.org/10.12677/acm.2022.121020

B 25

2) CPAP KM fa R & 1) Logistic [=1953#r

¥ ik CPAP RMCA St i XM EmMAZ R R T, SRR M o%. IR iR
WIRE R . IR R R CPAP R A Sy s fE K R (W% 5).

3) AR T R Fia . R BPD S IVH FIRTER I G & T ah . J s WL 18] R AE:
B i )5 A DL W R ZE K . AL NEC A ROP 401t 2E & X (3 6).

Table 5. Logistic regression analysis of CPAP failure risk factors (28~31"® weeks gestation)
52 5. CPAP £ = & 2 Logistic @YI 4 #7(28 E~31"° &)

AT EVEES PRt 22 Wald {8 P1H OR & 95% Cl
B 4 v L 2.032 0.860 5.579 0.018 7.631 1.413~41.206
T AR PR 2.133 0.815 6.853 0.009 8.442 1.709~41.694
JiEa it L it 3.602 1.079 11.133 0.001 36.658 4.419~304.07
e B 53 2% 3.249 0.633 26.317 0.000 25.769 7.44~89.173

Table 6. Clinical outcomes in the CPAP-success group and CPAP-failure group (28~31"° weeks gestation)
3 6. CPAP BRI 5 R MUAB MR R 45 /5 (Briig 28 /§~31"° @)

I RS = Hh4H (n = 106) P (n = 62) P{E
NEC (%) 4 (3.78) 27 (25.47) 0.739
BPD (%) 9 (30.65) 34 (54.84) 0.000
ROP (%) 5 (4.72) 5 (8.06) 0.376
S (%) 0(0) 4 (6.45) 0.008
IVH (%) 9 (8.49) 12 (19.35) 0.040
WL T CR) 9.16 + 10.65 13.16 +10.31 0.000
fEBET [ (R) 47.62+17.24 56.53 + 18.36 0.002

3.2.3. Ba#h 32~36"° B R =)L CPAP £ M ERERRIEKE R

FFE NERRUHERISL 09 N o HA I 73 1, RIE 26 6], RICK 26.3%.

1) FEFEHATS G0 RO B 7= RO G SR PR 10 LU A9 B s T R o 4o 78 2L 7= T J 2 A I
TG 2= o RIGATERD F 5y 9k PDA KAEJG 2 /N FiO, MR & T RN, 5 0% Apgar 35 B A%
FRGThE . PR R kR N S 25 (3 7).

2) CPAP KW i fe K Z 1) Logistic [B1H 537

¥ R CPAP RIAH Giih B XM R EMANZ R =i, SERER: W82 CPAP I A AT
mEfER R 8).

3) IGREE VAR TG : R AE B M D B2 K . P4 BPD. NEC. <. IVH. ROP
F AR a) 22 T GE it 2 7 (7 9).
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Table 7. Analysis of perinatal influencing factors of CPAP-success group and CPAP-failure group (32~36"° weeks gestation)
3 7. CPAP AR Ih4R 5 sk WA Bl 4 HAS I H & 5> 4 (BR i 32 F~36"° )

EALIPSEN FRINH (n = 73) e (n = 26) P1H
FERTER 0.75+0.83 0.46 +0.42 0.13
HE 7 (%) 61 (83.56) 26 (100) 0.027
YR 5 11 (%) 26 (35.62) 9 (34.62) 0.927
UEURNE PR3 (%) 40 (54.79) 21 (80.76) 0.019
L8 (%) 17 (23.29) 4 (15.38) 0.577
() 2000.30 + 494.12 2049.62 + 530.38 0.703
189 v 43 2% 1.38 £0.59 3.23+0.65 0.000
APGAR 4> 9.04 + 3.66 8.38 £ 1.67 0.000
P 51(%) 48 (65.75) 11 (57.69) 0.463
PDA (%) 18 (24.66) 12 (46.15) 041
FiO, (%) 28.14 +3.33 30.27 +3.11 0.001
wi A K] (%) 5 (6.84) 3(13.04) 0.451

Table 8. Logistic regression analysis of CPAP failure risk factors (32~36"° weeks gestation)

5z 8. CPAP 9= /& E % Logistic [EY345347(32 E~36"° &)

FAIES S EEES P 22 Wald {& P{E OR 14 95% ClI

Ji 43 2 4.234 1.140 13.789 0.009 69.009 7.384~44.694

Table 9. Clinical outcomes in the CPAP-success group and CPAP-failure group (32~36"° weeks gestation)
3 9. CPAP R INE 5L 4R I PR &5 5 (BR % 32~36° )

15 R 225 )= BRI (n = 73) RIGE (n = 26) P
NEC% 0(0) 0(0) -
BPD (%) 1(1.37) 0 (0.00) 0.549
ROP (%) 1(1.37) 1(3.85) 0.441
S (%) 3(4.11) 2 (7.69) 0.474
IVH (%) 3(4.11) 6 (7.69) 0.474
LIS E (R) 4.15+7.46 450 +2.61 0.310
fEREI [ (R) 20.79 +13.13 24.46 +11.17 0.036
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4. ¥ig

RDS /& 37 LR SR T B2 G N . Bl 7 ) AR 2 M5y, W PR 7 L SR iz 3
FHRAE 2 RDS I H G A H bR HMIESFBUE ). BRI, <N, BPD. Wit {55534 in[7] [8] [9]
[10] [11]. BRI RDS f&FaHfESF ik 530 CPAP, [H & i TP i AN 4, filik & AR, Fr=) Lk
CPAP JRICAATI IR e AUVE S W LA I = LA AR S, T LA e 38 o, B 2 et ok ] P L A
A, AT i b AR RS, TRE S R I BPD R AT 0%, REEARE T IN N TRpT MR PS 5
FH CPAP BRI PS bLAL, JFHEA BRI H[12]. 2019 BRI RDS 45 ra £ 45 245 (1) 7 =ik
17 PS BARIGIT[3]. EAMIFFE[413R B 577 )L CPAP R AN K45 Ja B R 34 0, BLH5<Ha . /i Hi o, BPD
S RIUEF AR CPAP SR ) m fa R K 2 G B L

AW FC R IRTE 25~27"0 J&, 28~31*® JEF1 32 JH~36"° A =ANMIRI A 1F], CPAP R 4514 38.9%,
36.9%, 26.3%, CPAP KIFEFHEIGRe MG E T B . 5= )L CPAP RIE m S5tk B A, PS
A AR S BB I FR K 5 T AN 5 3643 5% . 4 NICU ) CPAP &I R 2 HIR K, [® 4 Dargaville P. A [4],
W5 SR IGHS 25~27 JA B2 )1, CPAP 2 %351 50%, faH: 29~32 J& [ CPAP IR 2] 22%~23% . 4
BT R 25~27"° L2 ) LRGSR 38.8%, BLEAMUME U RIKRIR, & 5 EMEMEARR A X,
i # FiO, > 0.5 Nl E brdE, AN FFEAR R /DN AW 7 RGEE 28~31"° & 5.7 )L CPAP LR A Xt
W, T SEATMARIFRF= P CPAP A K. BT 577 UMK & A A KIS R R, A 558 — /N
R AR BOCEE ., 775 CPAP W] DUA ik b fiti b5 be S AR b & B, dERe v iAsse i, ik
Y CPAP R J B BPD dE B2 [13]. fEFTH F= L4, CPAP RIZHE RIiAH LAL, 5 4% Apgar
PR TEAR, AR 1 A i B ) LI E

AHIF S T B By 3 2 TR 4% R B 4L 77 )L CPAP SR (1 3 3T 5 [ R 2% (iR i 25~27+ & . 28~317° A
32~36" JH ) OR {H 73y 4.196. 25.769. 69.009). Ml /i 7 &bk, F W RDS FEfEHE, CPAP kI
RS S . EAME I E R, HARE < 1250 g 577 )L RDS fil 5445 CPAP K IHI 5%,
RDS [ 5 1J5  ZAUE 8 v] T CPAP 2, JEH 2 GA < 26 JARIEE )L[14]. AHE I 55 5 s 2 i F 43
I TIANAE . 7= AT 7T LARRAK 7= )L RDS FIM S AR, H T 4= Ak 5 2 i 2= 14 F 2834 £ 90%
PLE[15], AHFFCEN R AT R IUIGES < 32 I H 77 )L CPAP R4t 7= Rz i H AR T b 4L, #
JoR B2 A8 #Ak B 56.1% (107/303)

[El 4 Dargaville i 72 27w, 7EA4E S5 2 /NI FiO, > 0.3 /& Tl CPAP SR 1 =3 fE K [5] 73 4F Ewa Gulezynska
WA ATEA G 2 /NS FiO, > 0.29 Fitill CPAP I I BUR A 73%, FF 7% 57% [16]. 2019 =Rk RDS
EIHIR R PS B HFRIE A FiO, > 30%45 24 « AW 7T B IK 32 3 M & 30 CPAP RIWAH AL J5 2 /NisF A FiO,
BRI R, (HZ R RS G R EIAE G5 e b R [E 4M iR I R 7 77 CPAP, A Ja 71 FiO,
AL RDS J™ B AEE, BT AR TIFREF 55 CPAP, 2L 2 /NI ) FiO, AT BEIE AN AE S Bk RDS 7™ B A2 /% .

AT AR AR SR PR PT , SE R IR I A LR AR 4 28~31%° JH L7 )L CPAP RIS S
K% (OR fH 7 I 8.442, 7.631. 36.658), HE/~ityriier sl (s Bt . 2B fpE A=, #0 PS A2 ple &
PR G 7 [ LR, A SE DR 71T A AR PS A, I SEUMALZUKIN . R IE IR, #A
RSP Bl AR L K A A R Lk B 52 BIFHAS, 338 BPD R ZE[17]. gk R IA AL 78 My &
TR, MR ThAEZ AR, R LA SAVE YR B E D, e TR LE IR A KR E, TS
# RDS HIRA RN, EAMEA R R, YR MLER I RDS &4, FE8IN 7 mMip Hifl. NEC %%
ARG R R AE[18] [19].

[ 4 Dargaville [6]H/F 72 & BLAR®ES 25~28 Ji .77 )L CPAP KW () BPD B R0, faws 29~32 J&F 77 )L
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SR . AR ERIRE < 32 FE )L CPAP RIKALR BPD. Al IVH KAEZ. AL A
B R =T CPAP 4L, Hfaih 25~27° JAH 7= )1, CPAP LI 4L (1) BPD &4 F ik 100%, i &4
# 28.57%, IVH KAEZ50%, MEMRE >32 8 57)L4 BPD. A8, IVH KRFETLEEZEN, X5H
i Je R i A AR BRGEAE G o PR RDS WUBRGE S S0 & AR IR T f s DR 25 [20] [21]. ALbdE <A %
M EG S0 A SEIOER TR, il 5 e 2 5% S8 BPD. IVH & 5= )L E s
RGIFRAE, A QSN MR ECR, EE . HMoE <2 WVH KA G 2 [22] [23].
AWK, CPAP RINZY CPAP FIhAL LU, R i) K AUoE < S A Be AE 9% 7 Tt =i [4] . A
LRI Z GRS CPAP R T 8 Beh [ 2B o A LI R BRIEAE T REA R, JupfEs 25~27"° 4,
ISR SRVFIE L T3 KA E 4R 8 7

5. B&

i bRAE, Wby EAR R SRR AT CPAP RIS G R . 53 A Ehn otk [ 7 31 B n
IR, AEOREMLE . AEARKEIRG . 5 )L CPAP RIMIIA R4E5 R B S8, JCHREME )L, R
AR SR B 455 T

SE K
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