EORVEESY ] P & 4z dh 4k AT R Vol. 37 No. 4
2026 4F 4 A Chinese Journal of Woman and Child Health Research Apr. 2026

I A R A RAR A R L
REEFKERISEME SR RN

A BRI E LR &
(BETH—ARERILA, L H 53 223800)

(# ZEIEK KA #0742 FABORM oAk AR E(VLBW)FZILKE R FARFELLEW L F R R (BPD)
WHv, Fik #F2021F6 AZ22023F6 ABETHE-ARERKE® VLBW F 2 )L(n=105) AFF L2 % . 3% BPD %
Wi 4% 4.5 A BPD 48 (n=42)#=4F BPD 44(n=163), & 4A S5 14 d A ABX @AM, 2 A<7 dA(n=5DF>7 d A (n=54),
KR Pearson A% R oAk, KB % B ZE Logistic @254 ABX 4 R B H 5 BPD Re# < B, A L3 H-FH4%
A (GMDR) 44 ABX At 5 A 2 A F X EREH KIS BPDOXE/AA, £R 5 ABX A7 d 44k, ABX
A>T dmEILR A 2 A amiA£-6(1L-6) IL-8 M B IFR L E F o« (TNF-o) 45 % R(PCT)RFH L FH G AT 2.113 3
9.254 2 1), P<C0.05),1L-10 K -F £AK(t=7.042,P<C0.05), ZF ¥ A L%+ FEXL., ABX A A5 k4 2 B 1L-6.1L-8, TNF-qa,
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Effect of broad-spectrum antibiotics usage duration on inflammatory factor levels and

bronchopulmonary dysplasia in very low birth weight premature infants
SHI Dandan, L1 Qiuxia, LI Huanhuan,SUN Bingxia,CHEN Jing
(Department of Pediatrics ,Sugian First People’s Hospital ,Jiangsu Sugian 223800 ,China)

[ Abstract ] Objective To explore effect of broad-spectrum antibiotics (abbreviated as ABX) usage duration on inflammatory cytokine
levels and bronchopulmonary dysplasia (BPD) in very low birth weight ( VLBW) premature infants. Methods 105 VLBW
premature infants who admitted to Suqian First People’s Hospital from June 2021 to June 2023 were selected as research subjects.
According to diagnostic criteria for BPD, they were divided into BPD group (n=42) and non-BPD group (n=63). According to
duration of ABX use within 14 days after birth,they were divided into ABX usage duration <<7 d group (n=51) and ABX usage
duration >>7 d group (n=54). Pearson correlation coefficient method was used to analyze correlations between ABX usage duration
and serum inflammatory cytokine levels. Multiple Logistic regression was used to analyze association between ABX usage duration
and risk for BPD. Generalized multi-factor dimension reduction model (GMDR) was used to analyze interactions of ABX usage
duration and serum inflammatory marker levels at 2 weeks after birth with BPD. Results Compared with the ABX usage duration
<7 d group,the VLBW premature infants in the ABX usage duration >>7 d group had higher serum levels of interleukin-6 (IL-6),
interleukin-8 (I1.-8) , tumor necrosis factor-a (TNF-a) ,and procalcitonin (PCT) at 2 weeks after birth (=2, 113-9. 254,all P <<
0.05) . while they had lower serum level of interleukin-10 (IL.-10) (¢ = 7. 042, P << 0. 05), there were statistically significant
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differences. ABX usage duration was positively correlated with 1L.-6,11.-8, TNF-a and PCT at 2 weeks after birth (+ =0. 304 - 0.
560,all P<C0.05) ,and negatively correlated with 1L.-10 at 2 weeks after birth (= —0. 402, P <{0. 05). Compared with the non-
BPD group,the VLBW premature infants in the BPD group had lower birth weight and Apgar score, longer invasive mechanical
ventilation (IMV) time, hospital stay and ABX usage duration, and higher proportion of VLBW premature infants undergoing
vaginal delivery,IMV,inhaling higher concentration oxygen,using pulmonary surfactant (PS),suffering from intrauterine infection
and neonatal asphyxia.and there were statistically significant differences (¢/X*=2.324 - 49. 388,all P<C0. 05). Compared with the
non-BPD group,the VLBW premature infants in the BPD group had higher serum levels of IL-6,1L-8, TNF-a and PCT,and lower
serum level of IL-10 at birth, there were statistically significant differences (¢t = 2. 637-27. 382, all P<0. 05). At 2 weeks after
birth, the serum levels of 1L.-8 and PCT of the VLBW premature infants in the BPD group were significantly higher, while their
serum level of 1.-10 was significantly lower, and the differences were statistically significant (r = 3. 656-20. 420, all P <{0. 05).
Multiple Logistic regression analysis showed an independent correlation between ABX usage duration and BPD risk (OR=1. 518,
95%CI :1.260-1. 626, P<C0.05) ,and the trend test of ABX usage duration from low quartiles to high quartiles showed statistically
significant differences (P . <<0.05). GMDR analysis showed that after adjusting for confounding factors.the optimal interaction
model was the interaction model between ABX usage duration and serum IL-8.1L.-10 and PCT at 2 weeks after birth (P<C0. 05).
Conclusion The prolonged use of ABX is significantly correlated with abnormal expression of serum inflammatory markers in
VLBW preterm infants and independently associated with the risk of BPD, and clinical control of ABX use time should be
implemented to reduce the risk of BPD.
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Table 1

BOR ¢ K5, Z 4 WWBCR T F R 55 THECRORE DL 4
B () FE 20 B COo 3R, A B Fe AR X R g,
KM Pearson #C R BIE MM CHE., RAIZHR
Logistic [l 943 #1 ABX fifi F B[] 5 BPD JXUBS: # 5%
B, SR £ 7 [ 4k 817 (generalized multi-
factor dimension reduction model, GMDR) 43 #r
ABX i FH ] 5 1 A 2 J8] Il v 28 RE br i 07K 1 32 L
fERT. BL P<<0.05 225 BA G2 .

28R
2.1 NE ABX £ AR EEBILE— R BT AL R

AR ABX i F R[] 4 58 L A — fBE R LB Y
TR EER(P>0.05,00LF% 1,

AE ABX E A EHEILH—RBIRER X L5000 ]

Comparison of general information of VLBW premature infants between the ABX

usage duration <<7 d group and the ABX usage duration™>7 d group [x = s.n(%)]

— R ABX <7 d (n=51) ABX i J1>>7 d 41 (n=54) t/X* P
J W CHD 29.5547. 38 30,0147, 44 0.318 0.751
BERARIE (%) 28.6347.19 29.0547. 26 0.298 0.767
531 75 =X 2.702 0.100
[ 38 43 46 28(54.90) 21(38.89)
HE AR 23(45.10) 33(61.11)
5 0.221 0. 639
% 26(50.98) 30(55.56)
4 25(49.02) 24(44. 44)
AR E () 1209.52+195. 14 1218.16+175.89 0. 239 0.812
Apgar P75 (41
HAJE 1 min 5.27+1.30 5.69+1.40 1.591 0.115
HAJE 5 min 6.83+1.71 7.30+1.79 1.374 0.172
7 R 0.053 0.818
Fe) 15(29. 41) 17(31.48)
¥ 36(70.59) 37(68.52)
IMV 0.028 0. 867
H 13(25. 49) 13(24.07)
Jo 38(74.51) 41(75.93)
IMV B [ii] (h) 5.91+1.46 5.4241.38 1.768 0. 080
N =T (3 2.702 0. 100
H 23(45.10) 33(61.11)
& 28(54. 90) 21(38.89)
TR
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— iR ABX <7 d l(n=51) ABX i JH]>>7 d 41 (n=54) t/X* P

PS fifi i 0.399 0.527
H 30(58. 82) 35(64. 81)
X 21(41.18) 19(35.19)

GDM 0. 405 0.525
el 2(3.92) 1(1.85)
¥ 49(96. 08) 53(98.15)

HDP 0. 259 0.611
H 5(9.80) 7(12.96)
¥ 46(90. 20) 47(87.04)

BN R 0.019 0. 892
el 8(15.69) 9(16.67)
Jc 43(84.31) 45(83.33)

%2275 0. 999 0.318
SRS 43(84.31) 49(90.74)
AT 8(15.69) 5(9.26)

BrAEJLER 0.010 0.922
H 10€19.61) 11(20.37)
& 41(80.39) 43(79.63)

B LB LR E 0. 409 0.523
H 11(21.57) 9(16.67)
X 40(78. 43) 45(83.33)

A3 Bt ] (D 53.74+12.91 50.98+13. 25 1. 080 0.283

2.2 A[E ABX {E A Bt 8 4B £ )L 8 M 7F & E R 5 (P<20. 05) . 1L-10 K F B AR (P <C0. 05) . M4 &
WKL JLH A B Y 1L-6 ,11-8  11.-10, TNF-a, PCT 7K 3 H
5 ABX <7 d HAH L, ABX i1 >7 d 4 BT EZER(P>0.05, % 2,

BILiAE 2 B 1L-6 . 1L-8. TNF-o.PCT /K EH W
k2 B ABXEAREASILGNEREREWAFLE (x5

Table 2 Comparison of serum inflammatory marker levels of the VLBW preterm infants between

the ABX usage duration <<7 d group and the ABX usage duration™>7 d group (x +s)

Eisgan ABX <7 d #l(n=51) ABX i fHi>7 d L (n=54) ¢ P

1L-6(pg/mL)

Hi AR I 117, 64433, 51 122. 58 +26. 59 0. 839 0. 403

HiE 2 A 12.05+3.18 19.47+4. 82 9.254 <0. 001
1L-8(ng/L)

2R 400. 91494, 06 408.45+108. 22 0. 380 0.705

WA 2 297.43+69. 35 379.43+91. 80 7.650 <<0. 001

IL-10(pg/mL)
2R 21.21+5.08 23.07+6.15 1. 684 0.095
HA 2 A 17.16+4. 29 12.09+3.01 7.042 <<0. 001
TNF-a(pg/mL)
2R ) 17.7844.45 17.3244.30 0.539 0.591
A 2 A 15.01+3.77 16.6544.16 2.113 0.037
PCT(ng/mL)
AR B 0.8140.22 0.77+0.18 1.022 0. 309
A2 A 0.27+0.06 0.33%+0.09 3.995 <0. 001
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Fig. 1 Pearson correlation analysis of correlations between ABX usage duration and

serum levels of inflammatory markers
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549k BPD 40 i . BPD 40 & JL 9 M A=k &
Apgar ¥4 AL IMV B8] A B2 B ] L ABX fifi
Fisf 1) B 1, BRGE 4306  IMV WA B 1R B 4R PSS,
*®3 BPDAMIEBPD AEILWIGEREMIEE x +s5.n(%)]

Table 3 Comparison of clinical data of the VLBW premature infants

0.05). P4 ILHY H AR 95 AR L B8 6 3% 22 %

(P>>0.05), L% 3,

between the BPD group and the non-BPD group [ x = s,n(%)]

17 R 7% Ak BPD 4 (n=142) 4k BPD 41(n=63) 1/ X7 P
ik IQE D) 29.30+7.32 30.25+7.56 0.639 0.524
BERAERE (B 28.47+7.11 29.2047. 31 0.507 0.613
43 07 X 8. 731 0. 003

9138 43 46 27(64.29) 22(34.92)

HE AR 15(35.71) 41(65.08)
5 0.026 0.873

% 22(52.38) 34(53.97)

& 20(47. 62) 29(46. 03)
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(212
I R ¢ ek BPD 4 (n=42) 4t BPD 41 (n=63) t/X* P
AR TE (9 1 116.33+215. 62 1311.36+155. 38 5.386 <<0. 001
Apgar P58 (59
HEJE 1 min 5.16+1.29 5.80+1. 44 2.324 0.022
H/EJE 5 min 6.59+1. 64 7.55+1.89 2.685 0.008
A R 0. 120 0.729
A 12(28.57) 20(31.75)
Jc 30(71.43) 43(68. 25)
IMV 15.753 <<0. 001
H 19(45. 24) 7(11.11)
X 23(54.76) 56(88. 89)
IMV i ] (h) 6.2141.57 5.1141. 28 3.937 <£0. 001
W o R 19. 388 <<0. 001
H 10(95. 24) 16(25.40)
P 2(4.76) 47(74.60)
PS i F 10. 769 0. 001
H 34(80. 95) 31(49.21)
Jc 8(19.05) 32(50.79)
GDM 0.915 0.339
A 2(4.76) 1(1.59)
G 40(95. 24) 62(98.41)
HDP 1. 270 0. 260
H 3(7.14) 9(14.29)
Jc 39(92. 86) 54(85.71)
B PR 5.159 0.023
H 11(26.19) 6(9.52)
G 31(73.81) 57(90. 48)
%2755 0.527 0. 468
EES 38(90. 48) 54(85.71)
AT 4(9.52) 9(14.29)
BiAELER 5.248 0.022
H 13(30. 95) 8(12.70)
P 29(69. 05) 55(87.30)
WA L g A E 0. 257 0.612
el 9(21.43) 11(17. 46)
X 33(78.57) 52(82.54)
A BE e 1] (dD 62.81+15.70 41.90+10. 47 8.194 <0. 001
ABX i i 8] (d) 9.16+1.83 5.85+1.16 11. 350 <<0. 001
2.5 BPD @A#A9E BPD 42 & JL &Y I 7& &K fE 4R & (P<0.05); 4 2 JH Y IL-8, PCT /K F ¥ &,
17K F b B 1L-10 K AR (P <<0. 05), P4l LI E 2 A i
59k BPD 4040 [, BPD 4H 8 L A if iy 11-6., IL-6 .\ TNF-o 7KV 83 J0 i 3 25 5 (P =>0. 05) , UL

IL-8, TNF-a, PCT 7K ¥ ¥ & &, 1L-10 /K F ¥ K 4,
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Table 4 Comparison of serum levels of inflammatory markers of the VLBW premature
infants between the BPD group and the non-BPD group (x = s)

e ap BPD 4 (n=42) it BPD 41 (n=63) ¢ P
IL-6(pg/mL)

H AR B 212.78+53.19 27.44+6. 86 27.382 <20.001

HE 2 JH 16.23+4. 05 15.30+3.72 1.211 0.229
1L-8(ng/L)

2R B 633.38158. 34 175.98+43.95 21.752 <<0. 001

k2 A 515.65+128. 91 161.21440. 30 20. 420 <<0. 001
IL-10(pg/mL)

Hi A i 17.5644.39 26.74+6. 68 7. 842 <<0. 001

HE 2 A 12.27+3.06 16.95+4. 23 6.170 <<0. 001
TNF-a(pg/mL)

H AR B 18.65+4. 41 16.43+4.10 2.637 0.010

HE 2 16. 44+4.10 15.32+3.87 1.419 0.159
PCT(ng/mL)

2B B 1.2440. 31 0.3440.09 21.755 0. 001

2 0.3240.08 0.2740.06 3. 656 <20. 001

2.6 ABX {E A Bf 18] 5 BPD XU & B9 < Bk

[A]4H ¥ BPD XU 3 =5 (P <<0. 05) . ¥ ABX fii FH AT

ZHE Logistic 117447 5755, 8 % — Z 5] 1R T2 P9 73 3 B o0 21 - 5 B AR B I 6 2 QD A HE
2R F 5 (LAY 3) , ABX i I ] 15 BPD KUK 475 77 PGB ABX ] 18] 2 8 0 (Q2 ~ Q4 4D) .
TEM ST HSEPE (P <20 05). ¥ ABX fl Fi B [l 56 4k BPD XU 2 38 8 TH i B # (P 5 <<0. 05) . WL 5,

R AR R E, SRR M L. B & ABX ff
#& 5 ABX AR @S BPD XK # % Bk

Table 5 Independent correlations between ABX usage duration and BPD risk

A i E Ry AL 1 LR 2 R 3
ABX i F IR 8] (D 1.526(1.140~1. 686) 1.580(1.299~1.691) 1.557(1.301~1. 649) 1.518(1.260~1. 626)
ok
R(<7 D 1 1 1 1
BT D 1.591(1. 460~1. 725) 1.607(1.513~1.802) 1.616(1.492~1.779) 1.611(1.458~1.751)
VY o3 o B
QI(<6 d) 1 1 1 1
Q2(6~<8 d) 1.499(1. 236~1. 637) 1.566(1.371~1. 825) 1.582(1. 384~1. 856) 1.562(1. 357~1.746)
Q3(8~<C10 ) 1.565(1. 366~1.758) 1.612(1.399~1.757) 1.634(1, 381~1. 875) 1.619(1. 384~1.759)
Q4(=10 ) 1.601(1.380~1. 834) 1.644(1.410~1.898) 1.679(1.355~1.917) 1.628(1.342~1.890)
P 0. 003 0. 002 <<0. 001 0. 001

WAL L R IR WS R RS 0 07 2 ) R AR AR T | Apgar T4 PR R AR (IMV I IMV R0 S R 4R PS il B AR 2. AR A
A1 YA 1R GDM OV HDP . & MR 22 7 X AR LE B AR LB 0 45 G A A Be i ] s A5 30 3. ZE RN 2 (9 SE Rk 1 98 % 1L-6 . 1L-8.IL-10.

TNF-«.PCT,
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2.7 ABXERBRBREHE 2 AmiERERETD P (cross-validation consistency, CVC) 5% & H & #&
Kk E3t BPD 8% BEEH KA it L (P<<0. 05) M RIAE N fefE 2 |
B ABX i FHE ) 5 AR 2 J8 i i ROE AR R Y YERIBER, 25 BoR  fe s AR AR ABX il
(IL-8.1L-10 ,PCT) /K F-44 A GMDR #5437 H A2 P ] 5 A 2 J8 TL-8,1L-10, PCT 2 [a] #Y 52 H.4F

HAEM . R —RINR I KRG . LUk 51 i 4 K FH(P<0.05),lLFE 6.
J (testing balanced accuracy, TBA) 3¢ X & #—3X
®6 ABX ERMBESHE 2 BIFEREREWARFEX BPD WX EER
Table 6 Interactions of ABX usage duration and serum levels of

inflammatory markers at 2 weeks after birth with BPD

i 5 TBA cve P cveb pP

Al 0.566 7/10 0.001 7/10 0.001
Al/A2 0.573 9/10 <20.001 8/10 0.001
Al1/A2/A3 0.770 9/10 <20.001 9/10 <20. 001
A1/A2/A3/A4" 0. 784 10/10 <20.001 10/10 <20.001

AL~ A4 S5 R ABX B R) LR A 2 J8 TL-8 . 1L-10 . PCTsa N AEMIAL b Ry BI04 L BESRAE 08 2 a6 05 =X e 30 L s ZE R 8L Ap-
gar PEA> S HIAE B E L IMV  IMV R[] WA 55 9 32 460 PS {8 ] . GDM  HDP 8 & g . 32 22 0y =0 328 L35 B0 2 L 38 e B 1iE A B i i)
IL-6 \ TNF-a, CVC Z“/” 2l A 3¢ LBTEJF — B BB AN & {8 (10 H738 LRI .
A
3.2 REER M ABX € 5 BPD W< BX

5 1 ABX (R R R S 90 R B | BPD J& VLBW L3 L #09F % . 1% 76 4L
AR LA W et VLBW ROLESRR gy b g S SR ENCS 270 5 60

3 it

JHIUE SR 7 LR PR 500 R A 2 S £ LB VRS E T il 5 00 0l e 7 Tl
17 SR L ke 2 SRR AR i S B 1 2 O 0 22 0 2L W20 R T IR, AL P A B 1 )
HOAE ) ABX JEATHUB 0T (R 2 5 3 — TR KU T BPD 0 LI %95 B % & 015 . 1
PR BCHE T RIHET R B ABX B 3 A B S AL BT U 2 B I A
JURRH 9 3 7 fo By B3, RS AT T 2 i Feng %1% By BF5¢ 691, 46 BPD 9 %55 HL o, e
SUPIC I FHC A 32 488 o I 3 20 T A S5 6 ) X ST ELAT A AR . AR BTSSR 5
I DA T 4240 8 24 41 07 2, 9 1l 5 B8 4 JLAS B BPD 41 4l te. BPD 41 3 JL 1 4 it 9 116, 118,

)R, ABPREERER .5 ABX <7 d HA L, TNF-o.PCT /K ¥ &, 1L-10 & FE A% 4 2
ABXfEH =>7 d B ILH AR 2 A 11-6, 1L-8. JA R TL-8 . PCT /K ¥y 5 &, IL-10 /K HAIL, i —

TNF-a ,PCT 7K - ¥ B 5, 1L-10 7K - AR, 4205 AR SE S 9 2 B AE BPD % AE % i h FLf & B4
ABX B 148 T fE 2w VLBW B 7= LK & 4E I 1L-6 . 1L-8 BMfif RAE WAL FE RN T . Haxn s
M. ABX M HAE H 2 3R VLBW i L7 8 TR A AR A TL-10 MR PR R T, fE A8 I 5
(S, S BOA 35 T RE D D RSO B B O B 2 0 93 440 i 1 36 5 5 434k, I 1-6,11-8 . TNF-«o
A . A TR RE R M RT Be S B0 A8 B R D) BE A2 B, 4 A R DT K A i 2 2005 OF 4 0 s
i TR B AR ™ W Can g 2 85) B 4 1E Il VA R TNF-a & 51 & R AE RN A 5541 il R 12—, 76 &
WG A B RE R N . A, ABX AT R 3 Ao 91 ] e S R SRR AR S KR A R TNF-o'
R VR T A0 TR L S A AN B T i L S BfiE PCT 7 Jifi F i 0 #h 22 9 53 b AL 1 rp /D i 5 i, TE 8
R R hn [5) B s B 8 - B 7R A AR BiE 1500 ML T B9 PCT 7K AR 17T 48 A 40 ff DX+ T

FEb KR I, ABX {fi ) 5 2R 2 )8 TL-6, TL-8, F3 PCT 7748l B e 2 s h ', Wk, PCT
TNF-o . PCT # 2 IEME, 514 2 i 1IL-10 27 FKFT] B AR ™ RAE VR A bR . Ak,
e, GE R — 25 UE 52 ABX B9 )68 R AT o R 5% E AR %W, 53 BPD 4148 1, BPD 41 &2 JL i)
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ABX fifi I [8] 55, e Bt T BPD B LT 5 & A %
Yol 4 0 1 B T B K ) B AR Z AT . [T,
ARG E— 2 R 22 B 40 R ABX B[]
5 BPD WU A7 7 b 57 A G, BB ABX i FH i)
[F1] 2% 47 18 10, BPD JRURS: 5 32 9 T o B L B AV 4G 56
ZRAGITFR ., KR b Z TS &KW
FE A L 24 B A R B DA B S T RE T B ik S AR 4k
A BB HE— 25 i R 1 A A S, AT 4 BPD Y
AR

3REERASHREBERENX

A58 K GMDR 43 #1 R L TR 2 &
Ji - ABX i F i) 5 A= 2 J8 1L-8 . 1L-10 , PCT 41
B 3 B 28 B ROk B AERL AL, ABX il A B[R]
IL-8.IL-10 1 PCT Z[AJf£7E & 2% B9 38 HAE H , 2 [F]
T VLBW 5% )L BPD & 2B XU . ABX i I
Vi) F4 42 4 W] R R T Ml S Y 9 E S . DA S TL-8 7K
P F s PA S TL-10 KRR [6) i A FiE PCT 7K P
LA BPD A AR . R UL R I R B, R B N
THEVEL A R AR 2R kAN 0 B (1 K I [ AR
AR LA RE R GRS RS, I B AR BPD & 4=
AU

Zi L r ik, ABX ff I B ] € K 5 VLBW =
JLBY IILE AR AE AR & W) KPRk W AHOC, RS
BPD KU 37 AH O, i PR R 4% il ABX {8 H B ] A
FEAK BPD AR . AHASHIE S S [l B 1 F 5% 6 R AR i
PR BOCEE 1 B b ol BB A AE — 8 W9 D fF . PR
30 V)R N T 5K i — 2D B 25 R A R
WAL A GE Ry B b O NREA R G I ST S5 SR T TR
FEA A Z2 D 5E T DLIESE
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