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[ Abstract] Objective To investigate the relationship between serum interleukin-13 (IL-1@), von Willebrand factor
(vWF), high mobility group box protein Bl (HMGBI1) and the condition and prognosis of neonatal persistent pulmonary hy-
pertension (PPHN).Methods From December 2016 to November 2021, 121 children with PPHN who were admitted to the
First Department of Pediatrics, Langfang City People's Hospital, Hebei Province were selected as the PPHN group. Accord-
ing to the prognosis, they were divided into a poor prognosis subgroup of 33 cases and a good prognosis subgroup of 88
cases, and 44 healthy neonates during the same period were selected as the healthy control group. Serum IL-1, vVWF and
HMGBI levels were detected by enzyme-linked immunosorbent assay. Spearman correlation was used to analyze the correla-

tion between serum IL-1B, vWF, HMGBI levels and pulmonary artery systolic blood pressure/systolic blood pressure
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(SPAP/SBP) in children with PPHN, and multivariate Logistic regression was used to analyze the influencing factors of poor
prognosis in children with PPHN. Characteristic curve (ROC) analysis of the predictive value of serum IL-1B, vWF and
HMGBI levels for poor prognosis in children with PPHN.Results Compared with the healthy control group, the serum lev-
els of IL-1@, vWF and HMGBI in the PPHN group were increased [ #(U) = 12.456, 32.373, 9.809, all P <0.001]. The serum
levels of IL-13, vVWF, and HMGBI in children with mild, moderate, and severe cases increased in sequence (F=110.958, 108.
337, 80.870, all P <0.001). The proportion of intrauterine distress, mechanical ventilation time, NO inhalation time, SPAP/SBP,
IL-1B, vWF, and HMGBI levels in the poor prognosis subgroup were higher than those in the good prognosis subgroup
(P<0.05), and the proportion of high-frequency oscillatory ventilation and oxygenation index were lower. in the subgroup
with good prognosis (P <0.05). Spearman correlation analysis showed that serum IL-13, vVWF and HMGBI levels in children
with PPHN were positively correlated with SPAP/SBP (r, =0.644, 0673, 0.616, all P <0.001). Multivariate Logistic regression
analysis showed that high-frequency oscillatory ventilation and high oxygenation index were independent protective factors
for poor prognosis in children with PPHN [ OR (95% CI) =0.823 (0.741 —0914), 0.862 (0.808 —0.918)], mechanical Ventilation
time, NO inhalation time, SPAP/SBP, IL-1, vWF, HMGBI increased as independent risk factors [ OR(95% CI) =2.559(1 458 —
4.490), 1.285(1.084 — 1.523), 2.643(1.051 —4.490) 6.645), 1246 (1.019 — 1.524), 1.085 (1.006 — 1.171), 1.340 (1.064 — 1.686)]. ROC
curve analysis showed that the AUC of serum IL-1, vWF, and HMGBI levels alone and in combination predicting poor
prognosis in children with PPHN were 0.764, 0.763, 0.782, and 0.907, respectively (3.938/<0.001, 3.535/ <0.001, 3.093/0.002).
Conclusion Serum levels of IL-1B, vWF, and HMGBI in children with PPHN are elevated, which are closely related to the

<955 -

severity and prognosis of PPHN.
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WFFE R, S 1L SN N B T RE R 52 5 PPHN &
A REEY D 4 Z-18 (interleukin-18, IL-18 ) J& —Ff
TERAMMPIH T, 252 A G Gt 58 1 N s
P, Sue kIR, B3 kS K ( pulmonary hypertension,
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1.3.3  PPHN Ji 1R AL« LR R (5 235 8
P2 (L E GE A F], B Voluson S6) 174 Jii #
PO B EIRGAT , = JI S U VA I 5 il 30 K W 40 s (sys-
tolic pulmonary artery pressure , SPAP) , 4> H 3 FL Il [+
(B AR e ik 2 2 4, HEM-7124) I 5 BE 3 ik i
45 [ (systolic blood pressure, SBP) , {}%&. SPAP/SBP I,
{Eo AR SCHR [ 10 ] K PPHN 72 52 73 0 %2 B2 (SPAP/
SBP<0.5,n =37) ,H fF (SPAP/SBP =0.5 ~ < 1.0,
n=41) HEEF(SPAP/SBP=1.0,n=43)

1.3.4  PPHN LTS AN : 2 7% 95 fE 2 2 DLl
A +NO W ARST, BUE R € XONIRIT R A G 184
BHERE R i 20 mmHg, B0 1% 47510 @ B
R 2 AR TG 3, s g/ ST o BUR A R MR
IRIT 45 o R UG A R4 33 5 F0 T 5 R 4 40
88 14l

L4 GeitseJrik eI SPSS 28. 0 b4k HE
THECRERUIOR R (% ) i, dLIA) LR ) A6
By IR TR ORI L & & s FoR, AL At T ¢ 4
B EB Ry 2K, M5 2 8 AL Bonferroni £ 1F, i
BOMTRTHRGOR L M(Q,, Q) o, 4l H] lL AT U

H6:5: 5 Spearman A1 ¢ P4 43 7 PPHN H L i 3§ IL-18
vWF HMGBI 7K 5 SPAP/SBP [#H 1 ; Z % Lo-
gistic [A1IH 434 PPHN LTS A KA 20 R 2 5 5230
H TAERHERZE (ROC) 4347 1LY IL-18 .vWF . HMGB1
ASEXF PPHN LS A K FU A8, 28 T 1 A2
(AUC) %2R | Hanley & McNeil #536, P <0.05
ERH G EE L,

2 # R

2.1 AU PPHN BILIGIRGE R L B AR
A E PN 8 B ) ML ARG AR R NO I A B[]
SPAP/SBP IL-1B .vWF HMGBI1 7K & F Wi )5 K &
4, E AR D S A AR BN TS R A
(P <0.05) ;2 2l B LRSI RS AR B | 20 i
73 MR SRS Y WIRE A R AR IR A
ZEAAE NO R i3 7 i NO i fmy 71 £ 45 B0kt LA 22 57
TGt X (P>0.05) , W& 1,

2.2 2 4iMiE IL-18 ,vWF . HMGB1 7K 1.4 PPHN
ZHIMYE IL-18 . vWE  HMGBI 7K~ #4575 T filt J5E X IE 41
(P<0.01), 32,

2.3 OR[EEE R PPHN LM IL-18 .vWF
HMGBI /P B A BE R A8 )Ly IL-18 .
vWF HMGB1 K PAR R Tt i, 2 R 3 A G it 2 X
(P#5<0.01), L% 3,

F 1 AFETBUS PPHN LI RO

Tab.1 Comparison of clinical data of children with PPHN with different prognosis

moH )5 BT IE4H (n =88) T AR (n=33) X/ UAE P1E
TN (CF /2, 1) 53/35 19/14 0.070 0.791
HaIS (x5, J8) 38.43 +1. 14 38.24 +0.90 0.856 0.393
AR (2 £ 5, kg) 2.94 £0.48 2.89 £0.42 0.445 0.657
S H(% ) ] e e 56(63.64) 19(57.58) 0.374 0.541

JIgE = 32(36.36) 14(42.42)
FAEIERIG (%) ] ENEE 14(15.91) 11(33.33) 4.445 0.035
i 11(12.50) 4(12.12) 0.000 1.000
FKIG Y 8( 9.09) 2( 6.06) 0.028 0. 866
I 5 36 25 i 42(47.73) 15(45.45) 0.050 0.823
JRZEM A LR GAE 17(19.32) 7(21.21) 0.054 0.816
Tt RS E S B % ) ] 68(77.27) 15(45.45) 11.279 0.001
HUBGE S (d) * 5.00(4.00,6.00) 7.00(6.00,9.00) 5.578 <0.001
NO W A R[] (d) * 2.00(1.00,2.00) 3.00(2.00,3.00) 5.969 <0.001
NO & &5 # (x + 5, ppm) 19.63 + 4.32 20.87 +4.59 1.385 0.169
NO & ## (x =5, ppm) 22.63 = 5.95 24.67 £6.71 1.620 0.108
AAHER(% 5, mmHg) 47.99 £10.21 36.01 =6.81 7.440 <0.001
SPAP/SBP * 0.52(0.34,0.80) 1.26(1.19,1.33) 7.916 <0.001
IL-1B(% £5,ng/L) 29.46 + 4.39 35.72+ 4.46 6.964 <0.001
VWF(% +5,%) 212.78 +22.14 235.73 £15.77 5.454 <0.001
HMGBI (% +5, pg/L) 24.47 + 3.28 28.72+ 3.44 6.257 <0.001

" M(Q,05)
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F2  fREEXTEEALS PPHN 4i3% IL-18 ,vWF . HMGBL /K-
LL# (xxs)

Tab.2  Comparison of serum IL-18, vWF, HMGBI levels be-
tween healthy control group and PPHN group
41 5 B IL-18(ng/L) vWF(%) HMGBI (pg/L) *

fEFEXTAAZH 44 19.63 £5.42  96.08 £17.13 3.01( 2.18, 3.66)
PPHN 4 121 31.17 £5.12 219.04 +£22.96 25.48(23.70,27.74)

t/U Ml 12.456 32.373 9.809
P fH <0.001 <0.001 <0.001
T M(Q,05)

£3 AFEYREFEEAE PPHN B LM IL-18 . vWF HMGB1

KA (xxs)
Tab.3 Comparison of serum levels of IL-18, vWF and HMGBI1
in children with PPHN of different disease severity

FEEALE G TL-18(ng/L) VWF(% ) HMGBI (pg/L)
R 37 26.734.00 199.40 £19.61  22.59 +3.09
rhl 41  30.52+3.19 216.56+13.72  25.29 +2.30
i 43 35.60 +4.03 238.30+16.48  28.56 £3.38
FA4 110.958 108. 337 80.870
P4 <0.001 <0.001 <0.001

2.4 3% IL-1B .vWF . HMGB1 7k -5 SPAP/SBP )
A 121 5] PPHN £ JL SPAP/SBP 24 0. 68(0.37,
1.20) , Spearman #f 3¢ 1 43 #7 2 7= , PPHN & L 1 ¥
IL-1B .vWF , HMGB1 7k % 5 SPAP/SBP #J 5 iF #H X
(r,=0.644 0.673.0.616,P ] <0.001) ,
2.5 PPHN BILHEA R MWL H E Logistic [1])3 5 Hr
PLPPHN BILTGE (AR =1, RIF =0) Ky H A&,
DIENEB(A =1, =0) miiRmpE< (2 =1,
& =0) MLk 8 SR R NO I A B[R] 480G s B
SPAP/SBP IL-1p .vWF HMGB1 3} H 75 & , £ H % Lo-
gistic [AIH 307 735, o T A0 32 3 <SR B e Em
i PPHN LTS A B 27 30 2R AIUAGE <A
] \NO W% A B ] £ . SPAP/SBP &5 \TL-1B &5 . vWF
= HMGBI & g ol 57 fa B IR (P <0.05), Il
4,
2.6 I IL-1B .vWF HMGB1 7K F-%f PPHN & JL ¥
JEAR MM AE ROC £ 20 1 825, i i 1L-
18 .vWF HMGBI 7K J =Tk 4 i PPHN LT

&4 PPHN BILHUG AR ZHEK Logistic [B119 547

Tab.4 Multivariate logistic regression analysis of poor prognosis

in children with PPHN

S B SE Wald i P{& ORf{l
HeENEH 0.195 0.352 1.133 0.287 1.2160.609 ~2.426
M ERZES-0.195 0.054 8.387 0.004 0.823 0.741 ~0.914
HLAGE AR 0.940 0.287 10.724  0.001 2.559 1.458 ~4.490
NO W ABFEIEE 0.251 0.087 7.079 0.015 1.285 1.084 ~1.523
AATEEE -0.149 0.032 9.552 0.002 0.862 0.808 ~0.918

2
1
1
1

95% CI

SPAP/SBP & 0.972 0.470 14.994 <0.001 2.643 1.051 ~6.645
17 IL-18 = 0.220 0.103 4.581 0.032 1.246 1.019 ~1.524
ML vWF & 0.082 0.039 4.052 0.044 1.085 1.006 ~1.171
17 HMGB1 & 0.293 0.117 6.208 0.013 1.340 1.064 ~1.686

SR AUC 43512 0. 764 0. 763 0. 782 .0. 907 , =
T A 10 M B K F 4% 48 b SR 0k B ( Z/P =
3.938/ <0.001 3.535/ <0.001.3.093/0.002) , i 3
5 K1,

1.0
0.8F
0.6F
giid
#
B —IL-1p
0.4 vWF
—— HMGB1
— =TRA
0.2 —
1 1 1 1

0 0.2 0.4 0.6 0.8 1.0
1A 5

B 1 i IL-18 wWF HMGBI1 7K-F-1ijll PPHN £ LTS A R
) ROC fili£k
Fig.1 Serum IL-1B, vWF, HMGBI levels predict poor prognosis
in children with PPHN ROC curve

3 03 i

PPHN J248 H A= J5 il i 48 BH ) R 82 1 3 w5 R i
JLAVE IR [ B FAG B 3 5 B 17 S5 3000 B L/ B
Bl T4 KT LI R A 1) 26 50 3, I AR H 30 7™ 1K 4
MAESEREAR , R A RBESE NO R AJRITRIR T,

5 M IL-18 wWF HMGBI1 7K F-%F PPHN fB LIRS AN R AT A
Tab.5 The predictive value of serum IL-1B, vWF and HMGBI levels in poor prognosis of children with PPHN

& Cut-off 1l AUC 95% CI TR R Youden $§%k
ML -1 33.37 ng/L 0.764 0.678 ~0.836 0.636 0.761 0.397
13 vWF 220.44% 0.763 0.677 ~0.836 0.849 0.693 0.542
1fiL 3% HMGBI 26.04 pg/L 0.782 0.697 ~0. 852 0.758 0.716 0.474
SIS — 0.907 0.841 ~0.952 0.939 0.716 0.655
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PPHN #5JLA: 77515 LU T, {5 PPHN {734k J& %7 4 L
TR WA o X B 2 — " . RAWFSE PPHN
FE B A IR S AU F T4 S0 BRUEAT MR IR
7 ATHETUS st , 36 B TIT & VA 7 MTRBT i

BT B PAHL 22— 24 i ) 57 8 5 5 4K S0
R BBl S T 20k % G I LA AT 5, SHLog B B AL
T i IR L PN B A LS B s R SR O i
AW/ T IR Z AR R, T %
P2 DR 0 S T 5 R o A 104 P LA
S WA AN B T, BT R N S5 PAH % D) A
T RS B & R, PAH AR AR 4k R T R G
B ALAE | 22 G M 20 B AR 45 R e e R e Y
TL-1J2 T KL . B Wbk CL A L 1 9K % 1 A i L v ik
0L T 20 25 LT A A% 40 i 3 s ) — o 4
PELIM PR T, TL-18 & TL-1 5% fix 15 14 22 ) B 1 40
PR, 3 0 A 0 B L7 A, B o W
HLH B 98 40 28 O BE, 5 £ B B e v R e R
WL BT R, RAE/MATE PAH RS, A G
(2 MR N AE PAH 3 FRrh 2 56, Rl 5 A 2
PR IL-18 Bk Z MR YER T, 25 PAH 2,
Y L B, IL-1B 78 PAH K R4 2 m ik,
i IL-18 FKIKBEWE PAH KRR R . ARBFsELs
g%, PPHN &L UL 1L-18 K - T &5, I bl %
PPHN J5g {75 Jin = 1fif 7+ v, Ui BH LS IL-18 KT e S
PPHN fig 5 I3 , % 182 TL-18 1 S 4 vk 7
RE -5 LAt 58 A o b B R 4% B 8 1 s oz I 4%, ofil) 35 I
T LA S WA s RS SR T 9 A HE PAH R R
JBUT L ARHIFSY S SR R, MU TL-18 KT T
PPHN LG A B9 57 5 I B2, 40 B7 J2 103
TL-1 B/ -3 5 2 e PPHIN b L i o 55 o 39 7 o, 3
— A0 L L 3 5 R A ) I 0 A B 5 0 XL
K , PRI T3S B 2%

i A Bz D RERETEAE PAH & (LA Hh & 4% T B4
T, S48 F R4 AR 52 AW PAH Hh b i s 0 28 784 f) 2l
oy L R ER=NiIR 0 AT R S T VAN = R A AR
% Tl 5T DR AT 5 O AL A5 PAY B 2 B 405 e 1ot 15 HL At 2
i R S B A FE P 100 FR 9, R 25 PAH R AR &
JRUSD VW A2 BARIE 0 AE A7 T P Bz 40 i /)y
M A A G P S 4 AH I B 255 5 A5 3 T A P iz 20 i
L/ MR RS, I8 1 A S i/ DR B A R 2
BRI AR, DRI VW A 2 s e 1 Bz Dy B s i
MpRaE" . S8 & B, vWF 76 PAH K B 20 41
FFA, VWE R 1K 5 PAH K BUR I 4 567,
B3 —T056 F PPHN B L vWF 382510 1B 73 th %

B, vWF /K755 PPHN H LT 30 bk & 1 78 A 6
SR T vWF KP4 PPHN LG FTUR i 54
WIJCHT 9% B . A 5T 45 4 o, PPHN & L L i
vWF 7K F F+ 55 H 5 PPHN S5 1 %5 VI AH ¢, 20t &
PPHN AL B4 5 80N J 40 i i 45 51 e vWF K&t
TR, 38 AL AR A i/ A 285 o 0 R 18 o i 3 R A B s
1M 3 0 Al ol A RH L S BOM B Bk R i — 2 T
B R KBRS B B, LTS vWE KT R
PPHN HJL TG A B 20 57 78 B B 2%, 230 47 5 10 3%
VW K5 e PPHN F8L I 30 ik s 77 8 5 , TUs
HR2EAT

HMGB1 JLT-7E Fr A A% 40 M B 20 A% A 7E , ih
HET 20 i Bk Sl RE R M A1, g4 HMGBI RE45 & Toll
FEZAR 4 FNige BARE SE AL 2= W) 2 AR 7= A= 4 [ -k B, T2
S B N A B IR A S5 AR AT, RIS A 9 1
7 R4 A% 0 45, HMGBL 3 AT L 3 7 He Ath 48 1 4
JE PR T A3 , 2 S TA R 30 2 M A TR S i
HAEE T K R PPHN &8, HMGBI 7EALRUAY £ il 2 J5
KRR, I HIES S5 P9 Rz 40 B 6145 , A a2 ok .
EEMCY, BT kB, T HMGBL ik fE!
ke PAH K BRI 3l ik P9 Bz 40 i 35 49 A4 Ak
W RS & B, PPHN f8 L I3 HMGBI K
SEFE i, IF5 PPHN HB LIS A8 bR A0 D RE R AL %5 D
FAR S AW ST 45 %, PPHN AL 74 HMGBI
KT, SRR AT TR — 5 i k
B, PPHN 8 )Ll 3 HMGBI 7K - fifi %5 o5 175 in =2 1
&, BB I HMGBL 7K 7455 5 PPHN 955 1 %% U] A
K, A HMGBI AE by W 11 4 4 A Jia 78 42 1 S g v
AbF M, HMGBL 23k b I REIHE B £ & P40 i
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