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[(WZE] B RA MR N¥E X WEIKTE KK (hemodynamically significant patent  ductus
arteriosus, hsPDA) 7= JLA K SR IT R M fa R . ik [RUBUE I AE AR rp R K 2 (6] 5 22 2 e kg i e i
R BERTE LR 2018 4E 1 H—2023 4E 6 A A I % <34 & hsPDA FL P2 JLIYIR R ZERE, HRIEIEIT I 2N B AR A 4
ATV (95 45) FIAGIB 5+ T-ARAL (4449), P =TI logistic [0 HR 1T hsPDA F 77 J LA K 251677 25 ML)
FERZE, £R " Itlogistic AT RN, shk S BN . KMk Ik 14850 (resistance index, RI) {H
20.80., A BIALIGE ST ] EH 2 hsPDA B LS a7 RIS e E 3= (P<0.05) . 2R E B ERAE M 2 o7
Frigss, kS8 HE>2.85 mm, KA 3hIk RIE>0.80, LA QIHLHE I E]>16 d XF hsPDA 7 LA % 75HA
JPRIEA T (P<0.05); =FIA BB R E, I IR 0.843, RN 86.5%, Hr5 i 75.0%
(P<0.05), £5i& Bk FE HAE>2.85 mm, KPSk RIE>0.80, LA BIHUIE I E]>16 dJ& hsPDA L7 LA
EIFRIT RIS fE R, IR IR EAREIHEIT RIS FARIRTF BEA SRS E L

[FEYRILRIZE, 2024, 26 (4): 343-349]

(821 ] Sk FE AN ; MEIFAIT; IKFERMFARLEIL; SaHEE; L

Risk factors for the failure of ibuprofen treatment in preterm infants with
hemodynamically significant patent ductus arteriosus

WU Zi-Qi, ZHANG Yi, ZHOU Qian-Qian, LIU Qin, CHENG Shi, XIA Shi-Wen. Department of Neonatology, Maternal
and Child Health Hospital of Hubei Province, Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430070, China (Xia S-W, Email: shiwenxia66@163.com)

Abstract: Objective To investigate the risk factors for the failure of ibuprofen treatment in preterm infants with
hemodynamically significant patent ductus arteriosus (hsPDA). Methods A retrospective collection of clinical data was
conducted on preterm infants with a gestational age of <34 weeks who were diagnosed with hsPDA and treated at the
Department of Neonatology, Maternal and Child Health Hospital of Hubei Province, Tongji Medical College, Huazhong
University of Science and Technology, from January 2018 to June 2023. The subjects were divided into two groups based
on the treatment approach: the ibuprofen group (95 cases) and the ibuprofen plus surgery group (44 cases). The risk
factors for the failure of ibuprofen treatment in preterm infants with hsPDA were identified by binary logistic regression
analysis. Results The binary logistic regression analysis revealed that an increased diameter of the ductus arteriosus, a
resistance index (RI) value of the middle cerebral artery >0.80, and prolonged total invasive mechanical ventilation time
were risk factors for the failure of ibuprofen treatment in preterm infants with hsPDA (P<0.05). Receiver operating
characteristic curve analysis showed that a ductus arteriosus diameter >2.85 mm, a middle cerebral artery RI value >0.80,
and a total invasive mechanical ventilation time >16 days had significant predictive value for the failure of ibuprofen
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treatment in preterm infants with hsPDA (P<0.05). The combined predictive value of these three factors was the highest,

with an area under the curve of 0.843, a sensitivity of 86.5%, and a specificity of 75.0% (P<0.05). Conclusions A

ductus arteriosus diameter >2.85 mm, a middle cerebral artery RI value >0.80, and a total invasive mechanical

ventilation time >16 days are risk factors for the failure of ibuprofen treatment in preterm infants with hsPDA, and they

are of significant predictive value for the necessity of surgical treatment following the failure of ibuprofen treatment.
[Chinese Journal of Contemporary Pediatrics, 2024, 26(4): 343-349]
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Preterm infant

Bk 548 KM (patent ductus arteriosus, PDA)
SR LR WA KA O R . 24 PDA FEAT i =
T4 EPARHE VE (911 DR 2 BN PO 3l RIE L
W oA M W s e B O R PDA
(hemodynamically  significant  patent
arteriosus, hsPDA) "', hsPDA 54 Z AR 4 /A
K, EAEEIRIER . AL il . O
Wiy . XAEM A B AR (bronchopulmonary
dysplasia, BPD) . Jili 2 P il . 12 Jl [ 1 Jo K
o SN S5 . S E B B LR
PO A 2 I IRAR I8 SR R I AT 5L
hsPDA By EE 7, (BA KRBT R, MGG
J7 hsPDA 2K I 3 3K 20%~50%, EL 7 ¥ 5% 5% 1]
hsPDA 2R U5 A RERS T ARZSHLIAYT °70 HEIAT &
SFIR YT hsPDA & MUY g fa I R AT A Wt o Ak
AHFTEILEE hsPDA ATIKSFIRYT . A5+ T ARG
LRI R BT JEAT [T BUAERT ST, 43 BT hsPDA
PILARI SR R e a2, AT hsPDA
B Ui RIS T RS AR

ductus

1 BREH®
1.1 HIRXH
[l JA5T P 2 A A bR R 2 ) B 15 2 B B T
et gh i ddpe A LR 2018 4F 1 H—2023 46 Al
IR <34 J, 1T A% 2FIGYT 1) hsPDA F 7 JLAE
NWEFEXT G ARIEIRYT I YA [R5 R A i o r 2
FAIE IS+ F AR . MASRHE: Jiti¥ <34 J8] hsPDA
W2 )L HAZZ AT o SN BRET B L. HEBRAR
HE . (1) & 2% 58 R M0 E 9 5k & S R I IE |
(2) JetafRelis AR s (3) IRIKTEEIA
SERE . AW e R KA [ B B 2 B B i
A6 15 ) R A B B2 e R DL s 4tk (2023VIEC-
110) JFFE AN A&
1.2 HARFAZE

WS A BF SR X R IR R BTk, (1) AL
— RO MR RS . AR . TR L

(small for gestational age, SGA) . 5zZ2 )=, WRHDY
Zht. miora; (2) BEEZEE L. AN
(BRI . Mk . FCRAR DI BEGR | B Ss) |
FEATEREREE A AT . S [ A LG R
W AR (3) FARFTH A LG K 5Tk
A G Apgar VP4 . IR TEEY M L )R
48 h NI fEEF 5K . A5 48 h K IkEZ | AR
48 h NI KRR MR . A Ja 50 1 ke A
WS . FAREHE . AR IERE. F
REHMAE . BANEERZ . MkIHRIT S5 F AR
B B[R] L e AR /N AR DD | R R AR ML I
MR AZ . IR E SRR . 3
ks i . T E B BPD D UEPEIRSE L PRI S RS
oL (4) JRITAT 72 h NHE S8 bR (A% 2R 4l
IEIHIRITHT 72 h N L ¥ o5+ F ARG FRIGTT
BI72h ) Sk REER . 220055 E SR
FeAE . K A 3l ik BH 7 48 %0 (resistance index,
RD) {H.

1.3 SHitRAE

hsPDA 2 WibrifE * s (1) O IR A K B A
FEAEZE A 0 (SO DB ) 5 (2) ZE0
5 R PRI AE>13; (3) FEEA>L5 mm;
(4) FFEVNTFIGRIRIESR Z —, BLOBESE . Ko
Bk, Coshad . OHT XSGR | KR 228G K
WP IR 135 190 A

IRAIANESENE] " IHAMESRER 150 mL/ (kgrd)
() H i

W RN A7 . AFAE R F/e G IKREAR 5 24 h
PWAEFE 2 IR S LA b 18 U BR it KT i Ik IR 5% o 1Y
50%; FIHLIANIRFEIHR], W eiEs2 d &L
R TCER N R JLE R LA L 3T 2 0 R )
Wiz "

SGA . A . /RIS . BYAE |
DUEPEIR S . BPD., O UIREA EE 2 MiiniES %
CELEABHE L) S5 R
1.4 BITH=E

VIS4 . MRS hsPDA 2 WibR e, I IRAETE

£ 344 -



526 4 5 4 1
2024 4F- 4

W E 44 UAH &

Chin J Contemp Pediatr

Vol.26 No.4
Apr. 2024

O RTIX A . ] g A D s
FPEEA L . LR AR E . ALMGE RSB R &
SRR LT L O IR I8 2R IGTT . IR
F . &5 10 meke, %52, 3% K5 meke,
BRI RG24 h, JE3HH 1A RE, 1P RRIRYT
RIWEL 1A R, g5 1T RS RS
24 h NE AN

T+ TR P2 T RIRIT 4 R
O 75 R B Ik S A RS Rk, I IRAEAE L)
REAR4 . IR Z . FALEME, LLTHALIE
B s 5 A5 O AR A AR AR B 1 AR
ILEIBFARLEHLIAIT
1.5 ZHItESH

K I SPSS 26.0 A% s 47 B kb 2. AR
IEZ AT ORI 8 (PO 5kl iE ) [ M
(Ps, Py | Fox, @A) R H Mann-Whitney U

Kl IHRGERHAGIRIR (%) Fon, REHESK
7 K g Fisher BAUIBERIE . GBS N ZR 734 R H]
“JGlogistic [H1 A 534t o TR AL BE PPAL R HH 32 102
P VE K7 AE #l 28 (veceiver operating characteristic
curve, ROC i k), i+ FE A (area under
the curve, AUC) . REUE | $ERIE% . P<0.05 H#%E
SRR

2 R

2.1 —m&EN

LA 139 6] hsPDA HL 7 L, HrpAii& 7540 95
il (68.3%), Mi&IF+F AR 446 (31.7%). 241
BILEG . IGl. HAERTE . BB NSCA, 24
I, ARG . ey BRI ST
I A R IR L (P>0.05), a1,

x1 2ARFIL—MERKEZIERLE
WiH ﬁﬁi? ﬁ%i:i*ﬁ 248 Pl
A L— R
5B [51(%)] 43(45) 14(32) 2.247 0.134
JIGIE [M(Ps, P,.), JE] 30.5(28.1, 32.4) 29.3(28.0, 32.1) -1.386 0.167
HAERE (M(P,, P,y). g 1 420(1 150, 1 650) 1235(1 063, 1 600) -1.420 0.156
SGA [#(%)] 18(19) 8(18) 0.120 0.914
N2 (%)) 17(18) 12(27) 1.602 0.206
MR [1](%)] 23(24) 18(41) 4.032 0.051
HVE " [51(%)] 67(71) 26(59) 1.176 0.183
BEZE SO [51(%)]

RS PR R B 21(22) 5(11) 2282 0.131
7 TS T 25 i e 63(66) 33(75) 1.061 0.303
T IRA I, 14(15) 6(14) 0.030 0.863
WEIREIFAT I 2(2) 4(9) = 0.060
TR e I 26(27) 10(23) 0.338 0.561
T WA PR 16(17) 9(21) 0.266 0.606
TEURA T AR IR T) e IR 9(9) 5(11) = 0.732
5 L il 14(15) 12(27) 3.108 0.078
JiREE e 16(17) 5(11) 0.704 0.402

TE: [SGA] /ML,

2.2 hsPDABF=I)LAiEZF BT KM B E RS

S Exf L, g oF+ F AR A )G 5 min
Apgar PEA4 AR, B QIHLMGE SRR, JAY7
72 h Nl ik 58 B SE, LARRIEANZ |
fifi b, BiishkeEs i . R Bl ik RT{E>0.80 A9 Lt
IR (P<0.05), W2,

2.3 hsPDA B )LfGi&ZFia T R WA — 7T logistic
5] )3 54

DIAIS S iR T R R WO AR (1=, 0=
), DR 2HH R A it L fabr
(5 min Apgar P43, MEFEATAZ . Bfish ke .
HAAWUAGE AR, B, kTS ER . K
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i sk RIE>0.80) iy HASfi, HE57 —JC logistic
WIARRS, Z5R B, Shik S8 B R Kk
i3l ik RI(E>0.80 & A QI HLAKE <

#&2 hsPDAR LA F AT KMHBERS

SR ] S 4 2

hsPDA -7 JL A i 7%
<0.05), WLF3,

IR s ElH R (P

i i i AR i Pl
FARATIRRGRL

1 min Apgar 43 [M(P,s, P,J), 57] 8.0(6.0, 8.0) 7.0(5.3, 8.0) -1.638 0.101
5 min Apgar iT-5) [M(P,,, P,J), 73] 9(8, 10) 9(8, 9) -1.986 0.047
PS I [151(%)] 65(68) 32(73) 0.264 0.607
IARETF K [M(P,s, P,;), mmHg] 28.0(23.0, 32.0) 29.5(23.0, 34.8) -0.783 0.430
BRI A EE [M(P,s, P,y), %) 30.0(30.0, 40.0) 40.0(30.0, 47.5) -1.130 0.260
551 TR [x £ 5, mL/(kg-d)] 100 + 12 101+ 12 -0.687 0.490
IEIFIRIT [B1(%)] 95(100) 44(100) - 0.146
FARHUWE [M(P,, P,y), d] - 23.0(17.0, 33.3) - -

FAREHETE [M(P,, P,y), ¢ - 1 500(1 300 ,1 900) - -

ﬁ%%%ﬁ“f%ﬁ@@ﬁﬁnM o P - 11.5(7.0, 19.0) - -

FARBT A AR [ 2, Jl] - 33.5+22 - -

15 A [61](%)] 20(21) 8(18) 0.154 0.695
TN D [451](%)] 12(13) 9(20) 1.435 0.231
B RIBUALAE [511(%)] 29(31) 16(36) 0.468 0.494
WEFEANTI 27 [151](%)] 50(53) 32(73) 5.020 0.025
KA N E SRR [M(P,,. P,J). d] 20.0(14.0, 30.0) 27.0(14.3, 32.0) -1.112 0.270
BHNEF RS (%)) 50(53) 29(66) 2.161 0.142
Jili % [151(%)] 28(29) 18(41) 1.776 0.183
il HH 1t [461](%)] 20(21) 17(39) 4760 0.029
T 2 BPD [41)(%)] 41(43) 26(59) 3.058 0.080
it Bl ik e . [£51)(%)) 7(7) 9(20) 5.056 0.025
DUIREA 4 [B1(%)] 58(61) 34(77) 3.535 0.060
OIRPEIR L [151(%)] 9(9) 8(18) 2.124 0.145
FARBIA QIPUHGE ST E] [M(P,s, P,y), d] - 20.0(8.3, 30.0) - -

AT QLA T E] [M(P,s, P,y), d] 6.0(2.0, 15.0) 23.009.3, 33.8) -5.079 <0.001
S TCANHLAE U E] [M(P,s, P,y), d] 20.0(9.0, 34.0) 24.0(14.3, 32.8) -0.927 0.354

TRYTHI 72 h AR
Bk P EAR [M(P,s, P,), mm] 2.4(2.0,3.1) 3.0(2.7, 3.6) -3.438 0.001
e AR B IKAR R A2 [M(Ps 1.4(1.1, 1.6) 1.3(1.2, 1.6) -0.158 0.874
K s Bk RI(E=0.70 [151(%)] 79(94)" 44(100) = 0.100
KM Bk RI(E>0.75 [1(%)] 65(77)" 37(84) 0.803 0.370
Kt 5k RI{E=0.80 [151](%)] 49(58)" 39(89) 12.342 <0.001
K T sk RI{E>0.85 [51(%)] 21(25)° 14(32) 0.676 0.411
KIih Eh ik RI{E=0.90 [{1](%))] 202)° 3(7) = 0.220
T [PS] i RmES ey ; [BPD] UM T AR [RU] BLOFREL R Aa i IR Kol - sh ik RUERGHIECN 84 1.

24 FEESEER. KE$shikRI{E>0.80, &
B EIHHIE S BT E X hsPDA BF=)L %%

ey E

ROC it i n, ik SE A . Kk
S A hsPDA B

Sk RIE=0.80, A GIHLHGE <

Fiafrk
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%3 hsPDA B L#ni& %5 iRYT KM T logistc Y3 734

B JE| Tt EL B SE Waldy? P OR 95%CI

5 min Apgar FES3 LRI -0.033 0.135 0.059 0.809 0.968 0.743~1.261
Jit7 4 il 0=75, 1= -0.231 0.574 0.162 0.687 0.794 0.258~2.445
Jili 8 ik e =15, =) 0.900 0.891 1.019 0313 2.459 0.429~14.107
A BIHLARGE SR ] SR 0.062 0.016 15.689 <0.001 1.064 1.032~1.089
WESEANTT 37 0=7%, 1=4& 0.274 0.493 0.308 0.579 1315 0.500~3.457
KIGFHFIIKRIE=0.80  0=7%F, 1= 1.295 0.587 5.020 0.025 3.650 1.176~11.328
K FEHRE SRR 0.858 0.285 9.003 0.003 2357 1.348~4.124
ki = -5.561 1.193 21711 <0.001 0.004 =

& [R1) BHIIFR%L.

x4 DHRSEERE. K3k RIE>0.8. BAEIHMIESEEX hsPDA B L7 & 3587 KA Tl M &

=] AUC AL RME 95%CI RS RS PfH
Sk FE HAR (mm) 0.715 2.85 0.626~0.804 0.735 0.627 <0.001
K Bk RI{E>0.80 0.640 0.8 0.543~0.737 0.868 0.601 0.009
A BB SR (d) 0.781 16 0.699~0.862 0.700 0.771 <0.001
—AHTR A T 0.843 = 0.759~0.902 0.865 0.750 <0.001

e (R HHE%L

3 iTtig
T Ll k-5 87 i LR AR S R 48U R
PE2E B AT H R Z KPR S A R e, 5L
MK R RFLITIL, ISR hsPDA, 5l
ML B J12F 2800 Bt o B TS AR SCIF R
hsPDA IR YT =248 25 YR TT MR FLIRYT .
H A 1% 25 S I PR IR T hsPDA i —£k 259, H
1 18 S5 I697 1 S hsPDA 56 A 26 Wi 7 T AR 4541
RIT . ARBFIEH, 31.7% W LA I INI6 YT R M
FARESIAIT, FARAPMHE 23 d, 5—TRKM
FAEAFFE ™ —2L,

WML 3% 30 F7 2 B 2l 28 2 hsPDA #5125 B R 1E
Sl k-8 A T OB JBE R 0 B o R /NS 5 i) 4 B
IR R DAE S G P 5 475 - S 5o S G E1)
S S W Gk M i 9 A A R A, [
B R R MR i, S B00 )30 . il I
M AN R s 0, REEHAMY, Znf
IYTREK, 2T G 2E T AT BE TR T RIGIT 1
AR BN, Sk RS BEAN KR hsPDA 1 HETR
FARBIFEEEE ™, KwintadF ™ R T E
FARGIHIAIT S EEHAE R 2.6 mm, AWFFTEEHE
WBoR, K F+FAUASEEREER TMHIENF
4.t ROCHhZe st s, sk R4 B mfE
FRIHTE A 2.85 mm B BEFL AT TN hsPDA A3 1% Z59R 97

RIGAT BERG FAREEFLIAYT . AUC K 0.715, REUE
HT3.5%, FREE62.7%, 5 FRWFIE ™ AL,

hsPDA 5 | R I 3l 12 el s . Kl 2
ik RYAF 2 5 B fi i 65 L g ) B 248 b, 5 I I 97
Bl 12 AR B YR G o R 2l ik it 4 BH 7 1
I, AN A AR 0, AR T A R A
FAHRIE WoR, KK Eh Ik RUE>0.7 52 i 148 D) fig
R EEREZ —, MR 3k RIE>0.75,
M3 7R AFAE B il 4 2 o Bk S A8 40 A AR
PN kil R BN =D I I T N S5 7 S N ]
hsPDA W, Kk 3h bk RI(E M 0.82~1.20 22 A
AR R TR, A5+ F AR K b 3 ik
RI{E>0.80 LM & = T4 ¥ 2520 5 —JC logistic []
A 53 B 25 5 7 KM Th 3l ik RT{E=0.80 J2& hsPDA i
ISR RO Re T FARGIT M fER R R . HFH
FEROC MR A3 M eh , ASBIFSE & BN 3 ik RT{E
>0.80 /& T hsPDA 153 1§ 51697 R WM FARIGIT Y
FHESEFR, AUC N 0.640, R E{E J86.8%, Fist
JiF 4 60.1%

hsPDA 5 FEUE LXK, JEHZR25)
BT RITT F ARG FLAY LA BB LARE < a] B
WAL . AR ER, YNGR FARIGTT
(1) 8 LA BIHLARGE < (B A FR A 0h 25 d 7 AR
SN, M IERIT RIGTE T A BILT AL A G
OB 23 d, & T4 X5 hsPDA Y
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WHRRE B UIAH G . — I, Bk R RS L
BT WA PR 0 A 0, 5 B A A R I K
JEIE SO K B 2, [N, B LR i 2
PE T i 2 10 A A Bl A L R R AR s 5
— T, KA HLAGE ST AR B A WG
PP A A K . BUEME AT . MK,
DL ERZRGHEAER, S35 hsPDA BILXA GIHL
BRGE R, LRI A BE () KU 2, AR
g, A RIHLAGE SR ] SE K 2 hsPDA BLAR
W OHRIT R FARIGIT M aR &R . MR 4E ROC
IR TR SR LIRS R W I B 2 AR =)
16 d, AJLATIN hsPDA 3 & Z59R97 R M AT F AR
Z5FLIRYTY, AUC R 0.781, REUE H70.0%,
FEHT77.1%.

RIS Z A0 . ARWFSE Ry B [ i
PERG BT A FY, AEAR S ARXT RN KM 3
Pk RUESHTH, B TFRRIAL, g SFANA
84 I L MASHEM N EREE L, WREfF
FEIRZR NS,

Zr LT, kS BN K KRG sk
RI{E>0.80 ., A AL B 4] ZE 4K J2& hsPDA L7
JLATIE IFB T R s e N &R o Sk &4 HiE
>2.85 mm. KM+ sk RI{E>0.80. A EIHLHES
Bf[E]>16 d X} hsPDA 57 JLAR I 25697 R IGH F A
HIT BABINAE, JUHOE = F G AN
&, AUC H 0.843, R N 86.5%, Fr5EN
75.0%. KL, % T ahhk T4 H48>2.85 mm, K%
W gl ik RTH >0.80. A A ML A B ] >16 d 19
hsPDA FL7 LA S HG T RIGAT etk K, 75 % 18T
REEFLIRIT -

g =
T

EHETREN: ZHFZRTRE. SRR
BARE L KA. BB &SRR 2lis,
BELSLEHB/RAE,; BEXH FTARLRIIHFHEF
XFH.

@ RER . EHFARAEA G R,

(& % x #]
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