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Influence of premature rupture of membranes on the early prognosis of extremely
premature infants

ZHANG Su-E, CHEN Xue-Yu, CHEN Chun, QIU Xiao-Mei, LIN Bing-Chun, YANG Chuan-Zhong. Department of
Neonatology, Affiliated Shenzhen Maternity and Child Healthcare Hospital, Southern Medical University, Shenzhen,
Guangdong 518028, China (Yang C-Z, Email: yangczgd@163.com)

Abstract: Objective To study the influence of premature rupture of membranes (PROM) on the early prognosis
of extremely premature infants, and to provide a basis for the management of extremely premature infants and prenatal
consultation. Methods A total of 179 extremely premature singleton infants who were born from 2017 to 2019 were
enrolled. According to the presence or absence of PROM, they were divided into two groups: PROM group (n=69)
and non-PROM group (n=110). A statistical analysis was performed for maternal data and early prognostic indicators.
Results  Compared with the non-PROM group, the PROM group had significantly higher incidence rates of early-
onset sepsis and necrotizing enterocolitis (NEC) (P<0.05) and significantly lower rate of use of pulmonary surfactant
and incidence rate of hemodynamically significant patent ductus arteriosus (P<0.05). The multivariate logistic regression
analysis showed that chorioamnionitis was an independent risk factor for early-onset sepsis and NEC (OR=11.062 and
9.437 respectively, P<0.05), and PROM was an independent protective factor against the use of pulmonary surfactant
(OR=0.363, P<0.05). Conclusions PROM increases the incidence rates of early-onset sepsis and NEC in extremely
premature infants and does not increase the incidence rates of other adverse outcomes. For pregnant women with PROM
at the risk of extremely preterm delivery, prevention of miscarriage and chorioamnionitis is recommended to prolong
gestational weeks, reduce the incidence rate of infection, and thus improve the outcome of extremely premature infants.

[Chin J Contemp Pediatr, 2021, 23(1): 25-30]
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B H 7= L (extremely premature infants, EPI )
Jedi ARG <28 Ry 7L, ok A2y b L
P )L 5% Bl TR R 28 B AR T Y 0 B R
BRI, EPL A BE A8 R 4 O 2l 5808 4 1
I, AR RRE K A= A, AR JLEEAE WA
5 ) *ﬁ 16 ME A mo Jif B L ( premature rupture of
membranes, PROM ) JE 5|2 B /=89 FZJHH, 2
o BT L SR 1 35.4%", PROM 1 EPT B N %
HEAR T FAB I K AE e e 0 17 i T HeAl S PR 5 | S
9 EPL, HRTEPER LA, ARFFEIAN PROM
BEhN T EPLAYBE N SE A b K A UIALAE SR
fili % & A K ( bronchopulmonary dysplasia, BPD ) |
fivi % J& Bl F B 4k 4k ( periventricular leukomalacia,
PVL) SRR, (0 H TR A —3 ™,
7T ] A DGR I 7 R A AR A ™ L P,
KT PROM XI EPL A TS 520 A WLARTE . ASBTSE
i %t PROM (5 EPT 5 4F PROM [ EPI 1 3 22
LR E A R dabs, LIRS PROM 23441 EPI i)
R RIS K AR, D EPLEHUKF,
i By 7 i o) R PRER SR o
1 BHSE
1.1 HRIK
[l Josi P Wi 4R 2017~2019 4 179 f4i] B )i EPL
WA G, DIARRIE: 2017~2019 AEAERIITT1A4)
PRAEBE 1 2 -5 A8 A JLERAE s 47 o 1 Bty T
% EPL, HEBRARIE: (1) MUREZG (RIXMELLS>
H— RG24 T PROM) 5 (2) PIAR R FH
B (3) GIFESEREEE, NS85kt
MR . SERTENRIN . B AR BR 45

R 1 A |2 5 A7 76 PROM, B EPL 73
PROM ZHAIH[E PROM 4.

AT 1 A B = e AR L Y et (TR
2EH 2017171 5 ) , FEPASER A A A
1.2 FRE

WAHETFIE R LT 0 (1) BESRAEF AR 4
W& IR BEDR A . 25 PROM, ZEBFB R, 7~
BT (BERCBR . B Ed LA R . IR EE )
o (2) FrA LW ET A WA SRR A K
B, ERIEEZIL. 1 min Apgar PE4r . il R A TE
PEY B IS O . BENFET: . B A LB [ an

Je AU AE | W & RUSCIMAE . BPD ., i 25 o4 i I
(intraventricular hemorrhage, IVH ) /PVL, F = J|,
AL B AE (retinopathy of prematurity, ROP) | 3R
FEE /NI IR ( necrotizing enterocolitis, NEC ) .
MR sh 177 B & sk AR (hemodynamically
significant patent ductus arteriosus, hsPDA ) | 5§,
1.3 HEXEREXSISHRE

(1) PROM: 35 Jifi BRAE I 7 AT 2 25 A PR
ZO(2) WIRAIPMEIRTG : 2P B2 R AT IR
PRAGEME R A IR e (3) SUBBEER A
ZEBS W R IR OB MR 5/ AR SR B
B BB ERER M, (4) TS
AR ZERHE MR EHEZ R R, A
BRI GEIEI = 4 b, (5) BERUME: 1542
BRI AT ST R KRR, RIS ZEKAL 6 mg
WUNTESS, & 12hEE 1k, 4. (6) BN
FET:: FRAEBEH EHEROICRBE T8RRI 2l
PRITAG — B RO N e T . (7) AL
PRSI S IS 4 W (SRR L) ™, ARBi
S H W LAE F 456 i PR A2 W S 812 RO W IMLAE 5 FEAE
ROP 1 3 W] & DL B 75977 9 ROP; NEC 5 Bell
S R LB NEC.
1.4 ZFiERR

FELE R AR AR BN LT R R I
SiE . MEARIMUMAE . NEC; YRELS R 8 bt 6 H %
BPD. I ~ IV 4% IVH/PVL, & %E ROP. hsPDA,
1 min Apgar < 3 45, iR EIGE M
1.5 HIHFESH

K SPSS 23.0 B AFREAT R 0B . IEZS AT
AT BORER T8 = PRl (Rxs) Fon, A
] EBOR FHPIREAS ¢ 4250 AAF S IR AT Ay T
BORER IR A2 & (DU LRI ) [M(Pas, Prs) |
RN, HE] LR F Mann-Whitney U 556, 114
FORER AR (%) Fom, HIRHERM ki
K5 Fisher B VIHE A LA H . R H] logistic [A] )45
AU BT R R BINAE . NEC it FH 2R 1 9 4 ot
FThsPDA I K 2 . P<0.05 }y 22 5+ Ge 245 X

2 #R

21 Ti4H EPl — &R ELE:

179 {5556 EPL H, PROM 4 69 141 ( 38.5% ) ,
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4 PROM 4H 110 91| (61.5% ) . PROM £HZE 1445 F
PR R R PRI U E R RS T
XFREZH (P<0.05) 5 PROM 41 H A 1A o i Tk R4
(P<0.05) . PidHZptlmit (=35%) | iiRkE

FEMERAG . 7 BT GE IR B R 7 A AR
Berep, SUEEIL. PER. JE R, DU
A i 75 T 28 S BT SE A L P>0.05 ) LR 1.

£1 WAHEPI —RIERELER
iH I (Efﬁl\gfﬂ Pl;g;qgfﬂ YIHZAE PiE
ZELE N
ZEREE I [ ] (%) 35(31.8) 19(27.5) 0.369 0.544
WEURE TR [ 1] (%)] 15(13.6) 11(15.9) 0.182 0.670
BB R MR [ ] (%)) 25(22.7) 26(37.7) 4.654 0.031
PR HIZ
T EBTAEZ [ ] (%)) 20(18.2) 60(87.0) 81.139 <0.001
WH R TR [ 1] (%)) 71(64.5) 54(78.3) 3.786 0.052
BRIREE [ #] (%)) 71(64.5) 53(76.8) 2.997 0.083
Az LA
FE ™ [ 4 (%)) 25(22.7) 12(17.4) 0.736 0.391
AL B (%)) 11(10.0) 9(13.0) 0.396 0.529
B (%)) 71(64.5) 43(62.3) 0.091 0.763
HAEJIGES [M(Pas, Pss), JE | 26.2(25.4,27.1) 26.6(26.0, 27.3) ~1.894 0.058
HERE (x+5s, o) 876 + 181 936 + 158 —2.237 0.027

7. [PROM] ARG

2.2 T{H EP| RHAVUERILL B

179 1 EPL 1, Be N AET: 74 (3.9%) , H
KR IAE 37 1) (20.7% ), W &k B0 I SE 20 15)
(11.2%) , ¥ BPD 18 ffl (10.1% ) , T ~ V&
IVH/PVL 16 5] ( 8.9% ) , FEJE ROP 25 f4i] (14.0% ) ,
NEC 6 51| (3.4% ) o &R AE i 3557 BHPE 2
1349, BAMER A 35%, HR5FE M5 14 ¥k (TG
FUEEBREE . FEMABRET . Ik REEERET . KIIRA R
Lo g A maAs 2 vk, BEERGBIVER AR . 220
FRR . I ORIRE SO B I A5 16k ) |, ik
RN A G R PH A 8 9, BHE 3k 40%,
LRI O IR 9 PR (G AR 3 bR, 38
PABREE 2 ¥k, BEEBERAYER R ZTERIE . AT .
fif 2 AN BT PR B SRR 4 18R ) o PROM 413
ARG )5 &4 TAE PROM 41 (P<0.05)
Horp B RIBOILAE . NEC 4 % A4 % T4 PROM
2l (P<0.05) , M B PN 6236 B i & PR LI R & A
F54E PROM 4 2 F L4 it 2 L (P>0.05) .
PROM ZH IR A R 45 J7y k& A= AT HE PROM 4,
Hr R S Y L = . hsPDA MIEAERLT

4E PROM 41 (P<0.05) , mi#EE BPD, Il ~ V2%
IVH/PVL, H%E ROP. 1 min Apgar P43 < 3 4353k
PROM R TG T2 XL (P>0.05) . W 2.

*x2 THEP BEFWREILE [#] (%))

4F PROM 4 PROM 4 ,

I H (n=110)  (n=69) 1MZE P1E
TR 3027.3)  29(42.0) 4.178 0.041
BENBET 5(4.5) 2(2.9) - 0708
BRI 17(15.5)  20(29.0) 4.734 0.030
iy iy dikng 12(10.9) 8(11.6)  0.020 0.887
NEC 1(0.9) 5(7.2) - 0.032
WL 104(94.5)  59(85.5) 4.256 0.039
¥ BPD* 11(10.5) 7(10.3)  0.001 0.969
Il ~ V4% IVH/PVL 13(11.8) 3(4.3) 2907 0.088
FIE ROP 18(16.4) 7(10.1) 1.365 0.243
hsPDA 55(50.0)  23(33.3) 4.790 0.029
1 min Apgar < 3 4 10(9.1) 4(58) 0.638 0424
R R IR 102(92.7)  55(79.7)  6.665 0.010

e TBEAMELIEAGEE 36 JERTAET Y 6 4. [PROM] R EH1k;
[NEC] IR3EE/NA &5 A % 5 [BPD] Sc S Ml & B A K [TVH/PVL]
Wz R I / B A L AR s [ROPT 7= J LR IS 722 5 [hsPDA]
M Eh 124 B R Sh Ik S45 A
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2.3 %A logistic @IFHHF

a3 KRR R I AE . NEC ., it FH il 2 T 0
PEY) B hsPDA VR R AR 5, K PROM. 4% E K
FRER . AEIRG ITREIRIG . 7RG T AR R
PERIRE R B R L PRSI AR AEAR AR RIS (s
At ) FIbRUEA AR AR (S ) 1R A AR i,
KB H AL, A logistic FIEBIRY, 2558
TN GBI AR S R R ARSI AE %) 57 £ P
% (OR=11.062, 95%CI: 4.839~25.285) ; #}EJ

RS N AR T KR NEC BB fER IR (4
Wl OR=9.437 . 3.525, 4331 95%CI: 1.391~64.046
1.323~9.394 ) ; PROM 1 H A5 A 2 i FH i 2 1
TEYEY R AR &R (4051 OR=0.363 ., 0.342,
43 5 95%CI: 0.139~0.948 . 0.164~0.714) ; 7= Hij
ol FFVARE R Jo 8 28 A S AR AR EE K hsPDA [ ST
P E (4 5] OR=0.485. 0.579, 95%CI: 0.243~
0.968. 0.411~0.816) . .3 3~6.

= 3 RABIMIMAE RN E EA] logistic B35

AT Bl SE 1 Waldy” i PAY OR i 95%CI i
BB R 2.403 0.422 32.469 <0.001 11.062 4.839~25.285
H 2364 0.315 56.204 <0.001 0.094

F 4 NEC ®MEZEHR logistic B340 #7

ATl ES Bl SE {& Waldy” i P OR 1B 95%CI &
BB R 2.245 0.977 5.278 0.022 9.437 1.391~64.046
AR " () 1.260 0.500 6.348 0.012 3.525 1.323~9.394
o -5.025 0.974 26.598 <0.001 0.007

e o hiHERL
* 5 (EAMFREEEYREZIMEZ logistic B35 7
- AUSES B1A SE {i Waldy? {8 P i OR {8 95%CI {H
PROM -1.012 0.489 4.284 0.038 0.363 0.139~0.948
HAERR (JF) -1.073 0.375 8.169 0.004 0.342 0.164~0.714
O 2.839 0.434 42.817 <0.001 17.097
1. [PROM] JRMESARE . * it siRt,
% 6 hsPDA £ZlE &[] logistic [EY3 537
R R BfA SE {H Waldy® {H P{A OR 8 95%CI {H
o i R -0.724 0.353 4207 0.040 0.485 0.243~0.968
HEIARE T (g) -0.546 0.175 9.748 0.002 0.579 0.411~0.816
o 0.368 0.299 1.515 0.218 1.445

TE: = Mg

3 g

PROM 3§ Ji 1 5 7= Je g e i KUK, fHL X T
EPI, PROM /2 38R 58 R A5 4 41l Chen 55
XF e PROM 77 L5 Ho A R 7 LA 8 A LD
WAL B, PROM .57 JL A 58 4 i85 T Ho A
PR L, AR A IS 24~27 JEI EPL, #4195

FEHZERIF TG 2FE Lo Frie 5 "R, S5
JESE R A e R A, ANE R E 0~6d i
J& 0~364 d UEHEIFEEIN, PROM A4 EPT Jk AL
W E . Delorme 25 ™ & ¥, PROM (1) EPI B N
LRI T HALF A EPL, H & BB IR AEHR
SR A RIS AR, AR U, ISR
Fo AWFFE T, PROM 41 539E PROM 41 (1) H A Jif
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W42 R ICGE T L, PROM 2H 1B R AE R 3k
PROM ZH ] Hb 22 B TEG0 27 X (2.9% vs 4.5% ),
SRR gE " B — B, R AR IR i — 2,
PROM JfAR¥E I EPT A BEIIRAER

U ISR S ST A LA A i T R 2 —,
HERFEARERGRKRZES, ERIERK
K2 0.45%, WiAE & R EZ 0Tk 17%, H
WA BRI N, A AR A, TCILAE ) R R
o L e A A, 3R E AR BT A LI
MARE Y &I 5N 5%, i ER AR H A= (A F ) L b g,
iE KR Rk 28.9%, Ik, 7 EPIRRGAT,
P I AE A FROT M S B, 3 R B AN [R],
Az JLIIAE 43 R W BRI e 2, FR TP A TR
FER R B R L3 2250 Y, BRI S AR T
PROM X} EPI WCIUAE A REMAIAS , R H e 755 i e 784
WCILAE 43 51 2B — 7 T PROM 1] BB & B P Jgk e
eI, 55 —J7 T PROM fi Jif I 2% 25 K AR Btk B
L wE R ARERAE T HLZ:, 5 PROM Ik
e R R RULAE Y BT R T AR,
FL % I A 5 T I 3% P A B I PR A2 W 1) T
ME, HEAERER 20.7%, & M EPT R0
Al . B P E TR A R A4
R R VL ILE (4 R A T R R Y, B4R PROM
2H = HPLAE R AR A & T R, {H PROM
20 L RN A e A= AT W I v TR IR (35.4%
vsl16.7%) , 5 Dannapaneni = Bl Pinto & WVRIESY
ZEe— . MR A RUIWILAE FE 1T 2 & logistic [A]
IHHT 51 2 BL, PROM A J2 . & 78 g Ifi A 17 2k
SEAERE IR, TG0 RS AR A L R R I A
FR ST G B8 R 2 . Ofman %5 ™ 38 1 % H G PROM
HEXRTBIFERAR (4 1) . A PROMELHE
PEERER (d2) . GBEMER R SR TE PROM
(Z13) 3HF™ILEH, 41, 42 1R ERIK
MAE R AR 22 7 TG 2EE XL (5.4% vs 5.5%)
M2 3 F R RUMUALEE A 2 AR (24.6% ) = T4 1.
42, BIYTCHR BRI, PROM HAR3E
R PUWOIMAE 1) A2, A Sk S 4y, SR B R
R T B i L& O IfURE B & AR FE, PROM T
Az LR IR S 3 in HUR AR e B A 9 R
e e 2N B AR A 7 R
A%, T RUMUILE W) 22 5 5 RIBGL A %, =,
R AR . O EKCE R . A B S

BUIRYY . ANE R R R REE Y A5,
PROM ZH 55X BRZFAH L, W6 & TRUDCILE 1Y) & A= SR
TeTt e, $E8 PROM J N4 fin B & 78 LIt i 1) %
AR, HAbSCER SRR — 2518

NEC /& EPL % UWLiY B il 20, o] S 80Nk
EEESL, W T BEPRIER . A BEn ] Kb s
SR B RE. H AT & RALE v ok 58 2
#, BAERB/AN. BAEKREREEREE, 50
BB R TRy KRR E, (HHBRL e
FAR—5 P, ARFFE R, PROM 20 NEC )k 2%
BTN (7.2% vs 0.9% ) o X NEC 41 £ A
= logistic BHHAHT &I, BT IR IR R 2 Hoh ~7
fERIZE, Duci % PR 45 L FF X — 4, H
H AT SCERIA K, PROM 14 3= 1Y NEC &R R
BT A I E SR B Y, pesh, ABgE
EPI i AE K AR NEC (UK R &, S5EEEF5E
ZEAHR P, TR S B UAH L AR A
A T 463 o PN IEE SR ) ) L | 48 2% 3 B R L 3
PRI XK

EPI i T4 B R B WA, HE BPD,
Il ~ V4% IVH/PVL, ROP %5 & A= 5 35 5 T 55 i
(=)L, T PROM S 75 23 18 it #6345 11 X
WS SR DG TE W . BIFSEIIESE, 5 Ho At R 1
7= JLAE L, PROM 5 577 JL IVH, ROP [ & 1%
JEANHEE N, PVL. BPD A9 XU RS, 1H B AG 1 AF
FAEWIEAR =B, A5 LB, PROM 4 &
BPD. 1M ~ IV4¢ IVH/PVL, HJE ROP i &R 5
XA 25 S RS e B A L B A SR
fIEJE: EPL A H UL IF A RE, i 2 T 36 1k 40 ok HoA
OB RIBYT ik o AW AT o Eb A i 3 T R
VIR A I , S55R &3, PROM ZH i ¢ i i 1
Yy Al R T X IR (79.7% vs 92.7% ) o X
FH 2% T 36 1) B 2B 4 7 22 PR 2% Nogistic [B1H 737 i
/N, PROM J&H sy R4 R 2, SRR I oE 45
W—E N, PROM FRAIK T i 1y P4 il FH 2R
ZEATAEE . (1) PROM FE Ky —Fh o7 Bk gl
PEET G JLBE R TR E 972425 (2) PROM 4%
EEE R KA R, T SAE R AR P E
PEGE T IR Y Ak, Bhk A R AR R
JUH VLRI R ) R, A IR IR/, sk S R
VA B e A Sl P ARBF ST, hsPDA B A R
J 43.6%, PROM #H hsPDA f) & Az A% T %F I8 21
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(33.3% vs 50.0% ) , T Z K 3= logistic [a1 45347
7 H A W B i R K s AR R E K hsPDA (£
FERZ, [H PROM A& hsPDA (70 7 A2 47 A
E S WEASAPS

Zi I, PROM 41 EPI W 245 Ry N R kA
R FAE PROM 41, Hop RO R MSE . NEC &
AR TR AL, 1T B P AR A B K PR I
FAERIFARIENN; PROM AR ELE A B & AR 1%
THE PROM 41, Jili 3 1 7% 44 5 fifi FH % & hsPDA
ARG T X RAL, WiEE BPD, M ~ IVZL IVH/
PVL. #HJE ROP. 1 min Apgar < 3 RE
FIFRIEIN, LK 2 logistic /T4 Bitx, WE
JEESE S A 2 L R RMLIMAE . NEC A ST fER R 2R
PROM S i R s v B i b s AR R & . A
I, XA R XU A PROM 22 4 8 SR A 17
BIRYT, NERAER R, IR VIS A To ok B R
ERER B K X T PROM, JTUHESIHHERE
JER B EPL, 5 B R ZRIMIMAE . NEC &4 .
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