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Abstract

Purpose: To investigate the effects of GBS, VVC and BV infection on premature rupture of mem-
branes, to prevent and treat premature rupture of membranes, to improve the outcome of preg-
nancy and to promote the health of mother and child. Method: A total of 283 pregnant women with
maternal premature rupture of membranes were enrolled in the last three years, and 302 normal
pregnant women with no premature rupture of membranes were collected as control group. All
pregnant women were collected with GBS, VVC, BV infection rate test, compared the two groups of
pregnancy outcome. Results: 1) The study group GBS, VVC and BV infection rate were higher than
the control group, and the difference between the two groups was statistically significant (P <
0.05). 2) The incidence rate of two or more mixed infections was higher than that in the control
group, and the difference was statistically significant (P < 0.05). 3) Adverse pregnancy outcomes:
the team in patients with GBS, VVC and BV infection chorioamnionitis, postpartum hemorrhage
and incidence of low birth weight and neonatal pneumonia were significantly higher than that of
control group (P < 0.05), while the incidence of fetal distress, premature birth there was no statis-
tically significant difference (P > 0.05). 4) Team of GBS and incidence of adverse pregnancy out-
comes of preterm birth was obviously higher than that of VV(C, BV infection incidence of adverse
pregnancy outcomes (P < 0.05), VVC, BV, the incidence of adverse pregnancy outcome there was
no statistically significant difference (P > 0.05). 5) In the control group, GBS, VVC and BV patients
with adverse pregnancy outcomes showed no statistically significant difference (P > 0.05). 6) In
the two groups, the inflammatory markers of the premature rupture group were significantly
higher than those in the premature rupture group (e.g., N %, CRP and PCT), and the two groups
were statistically significant (P < 0.05). Conclusion: 1) GBS, VVC and BV infections are important
causes of premature rupture of membranes, especially the important pathogenic factors of pre-
mature rupture of the membrane. 2) Premature rupture of pregnant women’s GBS, VVC and BV
infection will lead to increased incidence of adverse pregnancy outcomes.
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HE: BT RERBZEGBS. VVC. BVERY: R HXHEIRE R, B FvE TR R, S iEyk
SR, RS LR, ik WEERE =R — BE BE A0 B 4 T 58 B = RHEURRG J ia i LA Z110 283
BIVERTFFULA, S WCEE 30245 [F A K i I 5k IR A AE AT IR A, Br B WE S E3#4TGBS. VVC.
BVERGRW, LBRFHALERER. £32: 1) PR4AGBS. VVCEKBVERLEERTXEA, WAkKRE
REGRITER (P <0.05); 2) AAAFHM LML LIREGBRERERTTHRA, ZRERITFRNL
(P < 0.05); 3) ARIFIRE FEE: FFFLAGBS. VVCRBVRYLEZ hREMEREA . EHM. /EH
HEARE LR EE LR R AEED EERTXHRAP <0.05), TEILEE. BFEREEERTAT%E X
(P > 0.05); 4) HAHAGBSA RERLE R E=HRERARTTVVC. BVEREKA RERSE R RER
(P < 0.05), VVC. BVIARIERE RREFERLLGIHFRE (P > 0.05); 5) XHR4HGBS, VVCKBV
BLEEFAREREREERANFHRERERERERTLATHE (P > 0.05); 6) HARBF,
JEELRR 2H ) & TR SEFe AR BB T RIS 4 (f0: N%. CRPRPCTHIFE), MAHBELTHEEX
(P < 0.05). £i&: 1) GBS. VVC. BVERER SFBREEBWERFER, LHEAREABEREHRNEER
BUREE; 2) FBIEEBZIEGBS. VVC. BVERLK SR BRIEIRE DR FINE.
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(7 2.5 f5[1]. MR EEZE: © FHER PH 4G IIME >6.5; @ A BRKILFERIRG R @ JIK)LL
HEEANE >0.05mg/L; @ JRERMARKETAEED LRGN, Remron, Sugite, 6
5y phHRIEIN; ©® BRERE SISO AR L, ZRA M. IBEROT SRR BB R 77,
TEMNBER. A JURG. BGILAEE. 77)E MR A A SR BOL R AR TR, R E I ROE L

AT FCIR SRR A 22 10 B RV ML VEBERRTR . AN BB (B 22 e BE RO« 20 T 128 [ T e S X i
UREEJRIIREI, NIRRIEHE S .

2. BIRFNFSE
2.1. BARMRESE
WAL SV — [ e R B 48 T SR R Be 7= R 2012 4F 4 H & 2015 4F 4 H AR BG A A U if i Sk 22 4 283

BIFE W FEAL, Syl 302 {5 [RIYIR A A A0 A0 3 2 AR D B AL, BTy iR 2 04T GBS, VVC K&
BV Gk, OGRS R AHTE LSS R .
2.2. FRARE

ZIOERORE AT 1 A SR R AL AT U 2540, BORE AL A P A R AU, ANETR v AL 2 . GBS
RETT % Sl RANE 2 B0, /N JE TR R 74 A0\ 38 A e — R SR IBHIE R 173 Ak
T R S — R T ALY, ERLT TR ZIMLE 2~3 em AR e UG B R A o (R 2 BE R Je
LR N AR AR T T AR 25 A2 B IE A 11 4 om &b 36 O B s {136 )5 5 B EL - i)

23. BIRAE

2.3.1. PCR #&3l B i%i& M4 5Bk (GBS)

Ry 2 ROARI SR E R, R W& GRRIE R X), FEARAER(RE AL EEX), g
(FF A AR EE X 552 AR X)), PCR 47 18 (R X ) DU 5 B8 b AR AR o 1o b A 355 8800 B /K 3 I A LA 14 DNA
PCR ¥ 18, %MFRILIE K. EB Jetalbbii g S 2.

2.3.2.PCR &R
B 4 ER 57 Sk I R BR v 1.0 x 10° copies/mL, £&PEVER: 1.0 x 10%~1.0 x 10° copies/mL. il %%
R R BRI 1, KRR AN S ORI B R EEER B A TR REVRAL SE S, A BT 4

2.33. BRABRERLRAMKEN

RELFERF RN : Kb AT KOH (10.0%)HH#, 7 400 fif bt i Bkt Mg, BiAiny i
SRR L2 P B 1 ) 28 AR AT BB R 22 0B E, TR IR VVC

LRAMMASTIN . B VRITE TR L TN 1 0.9% S ALBN IR &, i B T Rk
KON, LR A0 B BB Vs R R AN, T2 BT U PR BURLIR W B A RSB, G B an T
MPPAGAF . LKRAM >20%H BV,

2.4, Gt TE

KH] SPSS19.0 G it 2B At i WF Fe BHR BEAT AL B, THEURRIEH] 7T 2 EL(W)TE &R, ST ECHEAT o2 K
By TR VORSREUSEEAFMEZE (X £9)E 5%, M HEOE A K%, %N T 5 F Fisher 2%
%o NIRRT GBS, VVC. BV B 5 kAL IRIE B8 ok R R ITgRE Rszm. LLP < 0.05 AR A
Bt EE L.
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Figure 1. Group B Streptococcus analysis of performance evaluation diagram
E 1. B iRtEEKE D REIT A R EE

3. Gt IER
3.1 WRASHRASKIER

WAL KA BRI LI B BR B (GBS) B e 3t 62 il 2, AN B R 22 % B 1 s (VVC) BH P 2 5
3t 52 ], A 1k B IE R (BV) Bk 3t 46 ;X MRAL A Ak GBS Bedt 9 Bl 3%, VVC L
761, BV FHIEREIL 8 6l WA AT, Sit#ERALIFEL, P<0.05 HEILE L

3.2. F4A GBS, VVC. BV F# X AL LR & BERHMRER

WrFLALRE GBS Ml VVC TR G AIL 10 GG, monh REALH O 1 GIMLTR & kA 83 s B 7edl b
GBS&BV A &Gy 5 3L 12 4], i /20 EZH i VR A IR gL 85 CF 149 B4 VVC&BY JRA I G
ABEIL 9, MEX AP WAL 1 BB ARG . FIRE, B Fi4 T GBS&VVC&BYV JRA L
HHIL 3 B, WAENT B R IR B, BE AN PR AL A 2 IR EAT LR, Gt R S
B, P<0.05 VUL 2.

3.3. PERBIERGE RS

3.3.1. #4H GBS. VVC. BV BB ET RITRE RSN

WFITAL 62 KA GBS YL B o, ZRENER A N B . KB R IR N A
FIF 10 1, 2R EMEERE 98 R A% 16.13% (10/62), =T 1EH Xt R4 GBS Y2210 () 4R B 2E I 4 K
A% 0.00% (0/9), #FTLH GBS 224 Ja th LR A %04 14.52% (9/62), &3 & T 1E % 4 GBS &G )
0.00% (0/9) (P < 0.05); 62 {5l GBS FHMEZ1I0H 1 #il kA= T GBS F=#g/sk e, & T X GBS /& 4421 (P
<0.05). 704l GBS YR HAEARE JL 17 1, 5Lk 27.42%, xR R Iem B B SO AL AR LG4 16
i, 5Lt 25.81%, XFHEALEA LA 140, (G 11.11%; PI4LELER, GBS Ui B rh ok BIEFE IR 4
FEIE L PR AR AR AR LRIETAE U 98 2R AR B 22 (P < 0.05): TG LA B, By RAER
WAL, ZRBTgih5 (P >0.05). W& 3.

HEh, W 3 Fin, BT 52 kA VVC RGBT, BRI % R A F N 13.46% (7/52),
i T IR XA VVC IR 2210 () SR B IR R 9 R AE 22 0.00% (0/7); BIFFR4H VVC Z2 il 7= s th Ik 2R
N 15.39% (8/52), i3 T IEH X R4 VVC YL 411d 0.00% (0/7) (P < 0.05); Hff T4 VVC s B3Ik
HAEfRE )L 15 B, Ak 28.85%, XTHRZLHRHAEARE)L 1 Fl, Lk 14.29%; BFFA ALK 10
B, HE 19.23%, SHERALA AR LA 0 91, (5L 0.00%; PRALELE:, VVC JEHe B3 b 9% B2 5 4%
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Table 1. Comparison of positive rate of GBS, VVC and BV in two groups [n(%)]
= 1. 740 GBS, VVC. BV BUZPRAMRELE[N(%)]

A5 1% GBS VVC BV
Fatii! 283 62(21.91) 52(18.38) 46(16.25)
XA 302 9(2.98) 7(2.32) 8(2.65)

X2 - 49.084 41536 32.276
P - 0.000 0.000 0.000

P <0.05 FRALITHEZE N, P>0.05 KRTLGHH4= L.

Table 2. Comparison of positive rates of mixed infection between GBS & VVC, GBS & BV, VVC & BV and GBS & VVC
& BV [n (%)]
2. MtA GBS & VVC, GBS &BV, VVC&BV, K GBS & VVC & BV ;& REEPAM R [n(%)]

2853 ks GBS&VVC GBS&BV VVC&BV GBS&VVC&BV
| 283 10(3.54) 12(4.24) 9(3.18) 3(1.06)
poygictil 302 1(0.33) 1(0.33) 1(0.33) 0(0.00)

X? - 8.121 10.275 5.464 1.476
P - 0.004 0.001 0.019 0.224

P <005 F#RAHRITHEZE N, P>0.05 KRTLGHH= L.

Table 3. Study group and control group GBS, VVC, BV infection in patients with adverse pregnancy outcomes compared [n(%)]"
3. ARE SR GBS, VVC. BV B EE R RIEIREBELE[N(%)]”

51 Bk BREREERE R RILEE Bz FEiEH R (RHAEERE)L LR
WHA GBS 62 10(16.13) 6(9.68)  41(66.13)  9(14.52) 1(1.61) 17(27.42) 16(25.81)
*T B4 GBS 9 0(0.00) 2(2222)  5(55.56) 0(0.00) 0(0.00) 0(0.00) 1(11.11)

X2 - 5.421 0.057 8.021 7.001 2.010 15.924 4.8065

P - 0.001 0.809 0.356 0.008 0.005 0.000 0.000
WA VVC 52 7(13.46) 59.62)  13(25.00)  8(15.39) 0(0.00) 15(28.85) 10(19.23)

Xt 4 VVC 7 0(0.00) 1(14.29) 2(28.57) 0(0.00) 0(0.00) 1(14.29) 0(0.00)

X2 - 7.562 0.078 6.930 8.002 - 14.551 20.889

P - 0.000 0.723 0.469 0.005 - 0.000 0.000
W54 BV 46 5(10.87) 5(10.87)  12(26.08)  3(6.52) 0(0.00) 15(32.61) 13(28.26)
SR BV 8 0(0.00) 1(1250)  2(25.00) 0(0.00) 0(0.00) 1(12.50) 1(12.50)

X2 - 6.788 0.231 8.974 8.125 - 15.593 10.473

P - 0.015 0.809 0.367 0.008 - 0.000 0.001

SFRH Fisher BiUIETRE, P<0.05 RARHLIFRE L, P>0.05 FaRLL Lo

P A% AR LA AR LI 6 R AF(E B B 22 (P < 0.05); MR JLEE . F7e. PR R AR
WA LLEL, ZRBTEgi5 = (P >0.05). W& 3.

UbAh, WHITLE 46 Bk E BV IR G B E H, RBEMEIR 2 K A3 10.87%(5/46), T IE G I ZH
ZC R R B R 2 48 5 E 2% 0.00% (0/5); HIF FE L 24095 51 77 i o 2% 2 28 6.52% (3/46), 3w T 16
%219 0.00% (0/5) (P < 0.05); WFFi4 BV KGR AR 8 L 15 ], 5Lk 32.61%, o HEZH AR h AR k)L
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L, Atk 12.50%; BFFC4UsE L% 13 4, Ltk 28.26%, XTIRALEEJLA % 161, S 12.50%; 7
ARBMEERER . 7 L AR AR LRCH A LR R A7 AE W] 8 22 53 (P < 0.05); Zidifin)LEE.,
PR PR R A R R R R (P > 0.05), UL 3.

3.3.2. }i%4H GBS, VVC, BV BB ELR RITRERLLE

WA GBS, VVC. BV BB H A RIFIRSS R R AR MATHANP PR, GBS LR ™ kA%
66.13%, VVC F 77K 4EZK 25.00%, BV Fr2RKAZ 20.09%, FHH GBS HIA RIEGRS: 5 R M= kAR E
FET VVC M BV B, ZRASH%E X (P < 0.05); VVC M BV A BRIFIRS R KA R ER ST
HEN(P>0.05); M 5. ANLE, SBBERR. G)LEE. PP HIM. PR R AR E L.
WAL RA RIFIRG R 2 RA RS, T84 X (P >0.05). W3 4.
3.3.3. 554 GBS, VVC. BV B2 A RIIRE /ST

XTI 2H GBS VVC J BV & A RAEGRES /AT 2 N I L L 78 GBS 5 VVC, GBS 5 BV
(AR B AR RS, 7 & A R LA 4iit24 % (P < 0.05), i VVC 5 BV SN RITIRSS 5 R A R LR IS 1
7% (P >0.05). W% 5.

3.3.4. %}HR%H GBS, VVC. BV B RFRER S
KRR GBS, VVC. BV Y EFH A RALURE, 7k A RS T bese, Wik DL iR A RGeS
AREYRE B RAEFRE RIS 2 (P > 0.05). W7 6.

3.3.5. X}BB4A GBS. VVC. BV BB ITIRE RS
B A GBS, VVC. BV BE M RITFESRFTHAMRER LG EE L, ET.

3.4. PRERBIRIEEIRNER
WEFCAH S5 oxt HE2H (283 BRI RS 302 B R AR RS L5 Ik 22 i), R B B rh PR A 1 )

Table 4. Study group GBS, VVC, BV infection in patients with adverse pregnancy outcomes compared [n(%)]"
4. W34E GBS, VVC. BV BELBETR RARE[ELE[N(%)]"

2H 51 Bk REBERE  RILEE Rp= FrEIm AR RHAEREIL AR LR
GBS 62 10(16.13) 6(9.68) 41(66.13) 9(14.52) 1(1.61) 17(27.42) 16(25.81)
VVC 52 7(13.46) 5(9.62) 13(25.00) 8(15.39) 0(0.00) 15(28.85) 10(19.23)
BV 46 5(10.87) 5(10.87) 12(20.09) 3(6.52) 0(0.00) 15(32.61) 13(28.26)
7 0.621 0.054 25.865 2129 0.353 1192
P 0.733 0973 0.000 0.345 1.000 0.838 0551

SRR Fisher BIUIEREE, P <0.05 RALIFEEL, P>0.05 RRLELHHE Lo

Table 5. Study group GBS, VVC, BV infection total adverse pregnancy outcomes analysis [n(%)]"
5. f5R4A GBS, VVC. BV RERRT RITIREER L E RN [N%)]

2151 ENES R RUF4E R Ve P

GBS™ 54(87.10) 8(12.90)

\WYe 28(51.85) 24(46.15) 17.800 0.000
BV 26(56.52) 20(43.48)

"RRHFILAL GBS 13 VWC 2 1% B B BUE RS R E R LB S R R, M4 GBS 15 BV 214 BUR BLAS RAFIRG R K
e Hke o RS L
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Table 6. Control group GBS, VVC, BV infection analysis of adverse pregnancy outcomes [n(%)]"
3 6. XPH84E GBS, VVC. BV B RERLE B HT[N(%)]°

ikl ik HREBEELR  IRILEE Bz FEEHI R (RHAERE )L )L
GBS 9 0(0.00) 2(2222)  5(55.56)  0(0.00) 0(0.00) 0(0.00) 1(11.11)
VVC 7 0(0.00) 1(14.29)  2(2857)  0(0.00) 0(0.00) 1(14.29) 0(0.00)
BV 8 0(0.00) 1(1250)  2(25.00)  0(0.00) 0(0.00) 1(12.50) 1(12.50)
Fisher s I8¢ - 0552 1.923 - - 1.614 1111
P - 1.000 0.441 - - 0511 1.000

SFRRRH Fisher BUIETR:, P> 0.05 R LG/ L, P<0.05 FaH G453

Table 7. Control group GBS, VVC, BV infection of the total incidence of adverse pregnancy outcomes analysis [n(%)]"
7. B84 GBS, VVC. BV AL B R RARLER/EERSH[N(%)]"

4159 A RIEYRE, =) RIF&5 R Fisher i VIHER P

GBS 6(66.67) 3(33.33)

VVC 2(28.57) 5(71.43) 2525 0.347
BV 3(37.50) 5(62.50)

SRR Fisher BV RI%, P>0.05 FoREL¥E L, P<0.05 ZrnagitsE Lo

Table 8. Comparison of inflammatory markers in study and control groups [n(%)]
= 8. TRE S RE K AELRIRHBIXTEE[n(%)]

¢ % N%Ft 5 CRP F+75 PCT 7
5T 4H 283 118(41.70) 88(31.10) 60(21.20)
it B4 302 18(5.96) 12(3.97) 5(1.66)

X? - 20.236 70.042 55.064
P - 0.000 0.000 0.000

P <0.05 RARFLIHFRL, P>0.05 R TBGT2E Lo

(neutrophilic granulocyte percentage, N%) Tt 4> %4 118 F1 18 5, TMi#F Fe LA BAL i) C [ i A
(C-reactive protein, CRP)JF & HI9m 151 43 51 Jy 88 4511411 12 151 ; F44% 2 J& (procalcitonin, PCT) T =5 (9 41 T B 5
2P NS L ZE A 3 ) A 60 91 A1 5 451 o L DO T A 1 7 2B 1) 11 63 72 R S i 3 SL(P < 0.05), W14 8 itz

4. R

1) 54l GBS, VVC k& BV BEge#im T XA, ARz R A St %5 (P < 0.05);

2) WHFCA I R R DL IR G R G R AR R m T A, 22 A Gt R (P < 0.05);

3) REUTYREEF R W74l GBS, VVC K BV BYLBE FRBMEE AL . P25 i, (KHARE
IR AR ) Uit 98 A2 2648 38 2 i T FRZEL(P < 0.05), T fif ) LBl L = R AR ZE R B4 i 243 X (P > 0.05);

4) W54 GBS A RILURSE 52 B MR AR HEE T VWC. BV BN RIERE [ RELRP <
0.05), VVC. BV A RIFHRE J& K A% 2 S LG 8 (P > 0.05);

5) X4l GBS, VVC K BV &Y #H AR RIUTYRS: 7 & A 3R AL N 5 5 L i 45 R R 2 R EGii &
X (P > 0.05);

6) PIZEI R, MR L A ) % T 98 R FE A B i T R R L ZH (. N%. CRP & PCT ¥J7t),
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PR HLECA Gt 275 (P < 0.05).
5. iig

GBS J& T % 2 IR IRR, 2% & TIHIEM B, KET KM GBS 2 [ 7 Mk 4 rh 55— 1 BUm
B, FTEE LSBT, R I AR G T R U B, AT BRI A PR Bl
IMREFIFF=[2] [3]. GBS XFTOXEMEIIM M I 535 Fk, A FAGHE K E M. JRIEN GBS AT SR,
DAL R 1 R 2% 7 AR I, AT A8 5 A4 e ok 398 5 5 o s B T i 9(MIMIP-Q) Xof 41 i 756 ot ) i A4) 1
P R B 2 AR B B LA [4] [5]. BbAh, MMP-9 38 Al S i i ik 2 SR T B 4% 5| e B i -1 [ 6]

VVC A5 EEAMARERE . FE i 2%, H5E KR, MEREIAEN, B8R, BRI
Ry HAEIRETIE . PR EAR LR . IR, VVWC B BT RLB R DTG, FeA KRR
X, Rl RIEREA & 4R R AR, A AR, SRk e T . EAR 2B RER B &
DR B B A0 e BE P AR O W IRl A2 WISl E 4, S A B R, MRAES B an e A DU IR
FEAR T H R 2R SR R S A R ZU B A, W T U R

BV & — 7l 1 T B A AT B 1 98 1 HAth B0 B 2 45 DGR S I B SR A 5 K B | S 1Y
TRA YL . X SEHO B AR A T PR RS B B MR IR, B R MR AR AR B R R T, (AN B
BB i BRI S B 0 L A, TN R R, BRR B S, AR AT AR AR M K R BK g BRI
SRR EAE[7] [8]. Kk, BV JR& 5l G A i A .

[ P b2 — BN A B IR 5 S BURIE R SCR S GBI, (=Rl AE BN R R
EItwE. Bk, TEWGAR TAES, ROnsgc ARG E e e 5 5 2, ERE R E. Har, FREmMEES
BT A BB I e A 2 W I LT SR R FE 3R IE 120 50 5 R AT O A I E AL A, WA e 2
A BB B G R T S BEARX TG L A T 3R AR .

Zr b, ARSLIGE, GBS. VVC K BV EYu2 SEUBIR AL E RN, JUHJE AR L A IR 1)
HEFHUHH R, BIERAE GBS, VVC. BV R SHUN RIFIRS: & & LR M.

E&mE
WUH 440k RS B IR R A0 SR A ) L B IR BR R L R I 2T R TUH S -
2015S5K20182,
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