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Analysis of pathogenic bacteria distribution and influencing factors of reproductive tract infection in
pregnant women with premature rupture of membranes

GAN Shuzhen, L1 Qiong, XIAO Jianying  (Obstetrics Department s Ganzhou People’s Hospital s Ganzhou
Jiangzxi 341000 ,China) ™

Objective  To investigate the distribution of pathogenic microorganisms causing reproductive tract
infections in pregnant women with premature rupture of membranes (PROM) and to identify relevant influencing factors,
providing a scientific basis for infection control and subsequent treatment. =~ Methods Clinical data from 184 pregnant
women with PROM admitted to our hospital between January 2022 and January 2025 were retrospectively collected.
Patients were divided into an infection group (n=109) and a non-infection group (n=75) based on reproductive tract
infection status. Specimens including reproductive tract secretions, intrauterine contents,and fetal membranes collected
during delivery from infected patients were subjected to microbiological testing to determine the distribution of pathogens.
A general information questionnaire was designed,and medical records were reviewed via the hospital information system.
Statistically significant variables were included to construct a logistic regression model analyzing factors influencing
reproductive tract infections in PROM patients.  Results Among the 184 PROM patients undergoing microbiological
testing, 109 pathogenic strains were isolated. The distribution included: Gram-negative bacteria (42 strains), Gram-
positive bacteria (31 strains) ,fungi (15 strains) ,Ureaplasma urealyticum (14 strains),and Chlamydia trachomatis (7
strains). Compared to the non-infection group, the infection group had significantly higher rates of vaginitis during
pregnancy and emergency Cesarean section, significantly higher levels of procalcitonin (PCT) and C-reactive protein
(CRP) .and a longer duration of membrane rupture (P <C0. 05). Logistic regression analysis identified vaginitis during
pregnancy,emergency Cesarean section, elevated PCT levels, elevated CRP levels, and prolonged duration of membrane
rupture as significant influencing factors for reproductive tract infection (OR>1, P <C0. 05). Conclusion Common
pathogens causing reproductive tract infections in pregnant women with PROM include Escherichia coli, coagulase-
negative Staphylococci s Candida albicans, and U. wurealyticum. Significant influencing factors are vaginitis during
pregnancy . emergency Cesarean section.elevated PCT and CRP levels.and prolonged duration of membrane rupture.

[Keywords]) premature rupture of membranes;reproductive tract infections; pathogens;vaginitis;cesarean section

» BCEESE=DE 2 B, E-mail:273239054@qq. com
CE=rap b H IR (19845 , Lo T £ AR Bl AR50, ZEMNF =B B TA/E, E-mail: gzsrmyygan@163. com



v E R OR AN F A A

Journal of Pathogen Biology

2025 4F 10 H

Oct. 2025,

5520 F5 10
Vol. 20,No. 10

o 1341 -

i NP R 2 7 R I — 2O RAE . T 5 R 2
PO BT B &5 Jr J2 7 Bh L B A LR T i Ay 3 2 )
B IER BN L VAR BEE R R A HL
PRAFF- A AE 25 e A i B8 U U HH SR R 3T B
TE B TRTRESS M, 3R A0 A A A A RE DL eAh L
2 7 AT G Y U 1] O 9 2R K R 2 T i R T A R 5
IR W By 51k A B L A e T R AT B2
7 U B T P D K BB 0 i DR A B T B AR
F L TR A S B AR L 45 287 00 B R LB fi
JoRE 3 ™ S A TR O L o B R U AT
DAL IHE P O P 0 2 7 0 A T TR 1 g it T 2K AR
L SBGERI R ZR A8 T e PR B0 fe AR B LR B &
B VEPUR GRS T R I B A

A FE SR DL e W58 M 5 B ke 2 7= 41 2 B G e e
F83 g J5L BT 70 A1 15 D0 o I I8 A SR AT 5 B 5 I DR 3%, A i
PRAG VT B X5V 36 57 1% Tl 3 A1 2 ) A i 3 TR 4 g 4 X
JE SRS AR A R I

MRERE

1 — B

] P U g 2022 4F 1 A & 2025 4F 1 A EBYGA
%) I3 SR 2 7 A S L BE T DL IR YT (R B AR I AN HE
PrAEdT 184 28 7= I B WG IR BE kL, 90 A 1 . DAF
A RS W AR e L 25 A e BRI IR AR B R 15 2
A RR12 QP A T AR AR R, B
=R s @ RSk AR TR, H H k22 D4
H R G LA D B B I s 11 IR 96 R} 78 3% A 35 52 1R
SR AT GORL LR BORNAE . HEBR AR UE D 58 K A= B I W
¥ s @ BEAE 52 A7 78 W DR 2B B B IR e s 3 s OFF TR ZY
Wil s kB T R 5 24 5 3 O G g T g R AR A
I A B G e 5 5 O B il AL ) B A SR AE AR S
M7 s ©JFF B Dy de e i sl A7 7E AR R AL B E# O
fy FE L S R A
2 Ak
2.1 HAREREAMNZ T E AZEZAINA ST
MW MBS S, I E K T HEA S BEEN
B 10~15 s, R BE A ™ 104 5 38 53 W) B T Y
ZEW0 LA B 43 W oF T B AR, N TG TR b A SR 4R 45 Y DA
JC VA BEER KR BE L DL 10 £ 3% B2 5 B 1 40 B s B &2
10° 4 3 48 51 J5 il BB W, 45 W B BE 2 (] 43 3 50
p L VR AR B 35 56 1 MO B 1Y) TR, o o R T
0. 1 mL (%20 1R TR Do V1 %o 07 3% 3% 0k b, A 466 1 35t
AR LI v ) B L DL B R SR IR A . BRI
PLATB 2 B 8 i 2 ) % 8 R 50 (i W A W tfg LR
Al 38 3 R P TEAS 2 e o 0 AR A 5 O vk AT
JE TR 1 25 5 0 D TR 8 HE B A S TS G TR RR . e R T

Bi R B S 5 ¥ 5 IR (4 [ I AR A 00 45 1 AR (56 4
JBO ) 2
2.2 RABISE SHEHECEIR TS WL T R
SIS A - O A FEE S W) R 1Y
JBT R IR L B T T BE s O I8 S W T
T T AL B B 22 2 A0 L 5 SR R A T g e >
20 Y0 o I 32 22 F AN MR W0 45 SR BH P s @ BR B fH > 4. 55D
B8 53w m A 10 % KOH W, B 5 o3 55 25 51 S FH
P 5 © H AP 9 5 JBR 266 e P R LR A IR
2.3 A&IADKE PR AfTEEBRE R
B AR IR A B B AR B &R G B A R TR
I3 s FEALHE (1D HRLBERL 22 P IR 2R AL (B) 77 1 &
D BEAE N L™ 52 L J0) SRR BE (R e S DL
P BB AR UL D A I IE CUE IR I R i L A
BRIGTHE PR ) 2R AR R BT R B M N ] | 2 3
B2 (. JE) . (2) L EHEbr: C W H A (C-
reactive protein, CRP) . % 45 % J& ( Procalcitionin,
PCT) ;M %€ J7 5 - R AL JR & A @ Dk Il 5 mIL,4 500 r/
min(E02EAE 15 cm) B0 5 min JFHCEE R
T BNII System 4> A 3l & FH 73 A0 & 7K L i) &
TE H VAR B B BT % ) G 45 4 Xy T S i R B
FIAT.
3 FZFEFE

ffi Fi} SPSS 25. 0 81 AN BRI “ o £ 57 0 w5
K 36 PORE ;43 3SR n( %) R 5K 3 B ok
IR 0 BT i JE L e 2 5 4 A T R 1 D TR 0 A
75 00 o AE B T R G 1 52 0 PR 2R SR T Logistic [7109 73 #r
AT BT . P<<0.05 HERAGIHE X,

# R

1 BRERHZFARERSGER

I 184 ] 2 7= T A iy SR e 5 A Bk 2B A
I I] — 2 7= JE R 4R 1 35 52 T R 5 B A 4 B e 2 AR 3
109 £k (109 ] J 35 A= 5 8 IR Gy, b 85 22 [T 1R 42
BRCE 38.5300) , HE 2 FHVERE 31 BR(/H 28.44%0) , HLTA
15 #k (i 13,76 %) o fff Ik S AR 14 #k (7 12, 84%60)
IR A JEAA 7 Bk (7 6.42%0) .

B PR R R IR A 18 #k G 16, 51 %) il
RUETHEMAE 10 4R GE 9. 17%) SRR B M 8 bk (5
7.34%) AW AR 6 ¥k (5. 50 %) 5 #5 2% BH P B R
6% 41 il BH PR A AT ER AT 15 MR (i 13, 76 %0) (& HE A A 4
BRIA 9 MR (i 8.26%0) JAERTE 7 MR (15 6. 42%0) 515 K
PR Ry B 22 T BT
2 BEERSH

TG 2 W B B R H L A2 E 7R L PCT
IKF- LCRP K il BB 0] 43 531 R 41. 28 %6 .54, 13 %«



. 1342 -

T E B R AE M F EE
Journal of Pathogen Biology

2025 4 10 H 55 20 5 10 )
Oct. 2025, Vol. 20,No. 10

(59.12+5.87)pg/L.(28.25+2. 200mg/L.(15. 12+
1. 750 h, KRR LH 4y 5 R 22. 67 % .32.00% . (40. 19+
4.12)pg/L.(10. 24 +1. 200 mg/L.(11. 324+ 1. 01) h,
TR AR A & EF AR EE L P<
0.05), T[] A FEL Bk 22 R RS i L (3 P
>0.05 ., W1,

x1 BEESW
Table 1 Single factor analysis
Eg il g4 "
SRR & & e
S =108 o) TE P
R 28.1242.52  28.35+2.46  ¢=0.614  0.540
Za i (D 35.05+2.35  35.24%2.40  ¢=0.534 0,594
i B 45 B (kg/m®) 25.6641.98  25.80+1.95  ¢=0.474  0.636
0% JE B[] Ch) 15124175  11.32+1.01  ¢=16.954 <0.05
PCT(pg/L) 59.1245.87 40194412 1=24.128  <0.05
CRP(mg/L) 28.2542.20  10.24%1.20  ¢=64.560 <0.05
L el 69(63.3) 50(66. 67)
BEEER (%) 1F=0.220 0.639
s AFEH 400367 25(33.33)
e f 55(50. 46) 34(45.33) )
BEAE AT (%) o XF=0.467 0494
5449, 54) 41(54.67)
WAERUT  17(15.60) 12(16.00)
SRR ) FRRER 52047.7D 42056000  X%=1.617 0.446
AR RUE 40(36.70) 21(28.00)
o H 25(22.94) 19(25.33) X
U B 90 8 0 FE (0 o X7=0.140 0.708
% 84(77.06) 56(74.67)
#H 20(18. 35) 15(20.00)
U B TR (O _ X5=0,079 0.779
x 89(81.65) 60(80.00)
i 15(41.28) 17(22.67)
FIE R (%) i o 1% =6.893  0.009
% 64(58.72) 58(77.33)
) i 59(54.13) 24(32.00) )
ABHEE) = - 12=8.785 <0.05
Ea 50(45. 87) 51(68. 00)

3  Logistic B34 #f

V5 16 I B e 2 7 B A B T R e e A AR Dy PR AR
BOREND RELE RO AN R WAFEAE S 2
BEUMAREEHPERCG="1",L="0") . 22HE
FECE =17, 1="0") .PCT,CRP B I} 6] 1~ [ 78
LA Logistic [|B1IH, 40 87 7w, 22 01 & JF B B &
[OR:2. 035(95% CI: 1. 092-3. 794) ], & & & & =
[OR:2.051(95%CI: 1. 048-4. 012)].PCT K¥ Tt &
[OR:1.348(95% CI: 1. 043-2. 013) ], CRP /K J+ &
LOR:1.449(95% CI: 1. 043-2. 013) ] B i I} ] ZE K
[OR:1.347(95% CI: 1. 085-1. 673) ] J& Jify Ji KL i 22 7=
e A= B R (5 R 2 (P <<0. 05) . L3k 2,

#& 2 Logistic BIAH &R

Table 2 Logistic regression analysis results

FALISES B SE Wald P OR 95%CI

W —25.697 8.006 10.302 <C0.05 - -
ZEWIRAIE AR 0.711  0.318  4.999  0.025  2.035 1.092—3.794

AHE 0 0.718 0,343 4,396 0.036 2,051 1.048—4.012
PCT 0.299  0.148  4.046  0.044  1.348 1.008—1.804
CRP 0.371  0.168  4.882  0.027  1.449 1.043—2.013

T JEE i Ji] 0.298  0.111  7.257  0.007  1.347 1.085—1.673

"d. \/b\

5 MR 1% & s WL A1 10 A 56 4 BH B, T A= 5 T JR%
P\ R R o 1Y 3 B R 2 —, i) X R B 2 R
TR A L 2R A DR A D M 2 K P AR A
[ 38 b Kz 240 6 v A A SRS T 3, S B9 L iRk, =
FHLAR AL F 55 Bk 2 L R B B & 3% 2R K7 1 T & i 1T
TR AL 40 i G 58 B RE . E T & Ak T R
AT HG MR T A 2 b R AR A
IR & N A HIE R R ARSI, T B AT R
L, oA i L B 55 ¢ o, 2 00 0 928 &R 48 0k i R 4
UG KRR L A R X A i
T2 18 A R R A S e i R R R e B T,
I H 2= A 2 B Y 2R TG0k B B A8 A R0 B
Tt PR, R ) R T A0 A R AN R A
K Z X T R ) X E R G F R B L E K,

AW FE B, A 184 5 2 7= 43 P iy 5 e A3 e A7
TR, LR 109 BR e B B L o A 2 B P
42 BRVHEE PHE T 31 Bk ITIA 15 AR DA S AR IR 32 5 R
14 Bk UD IR AT AR 7 Bk 9 I T o LG AT 4 6753 R
K 5 A VAT 5 [ il 1] 12 8 0 BR AT L 1 MR 2 R S
SRR, AR R A R SRR — 2, R R 22
P B A T R 2 7 i A A R U R .
A B LR 3R A B R R e, W RE S 42 7 11
TE VAR 2 R A AE — o DI I R TT 36 T e Sk A 1A
OB L 2 B A P LA [ P
BRI ARG 1 B v o 1 VR E R R TR T R AN B R RK 3R T
K RSB, v B MR A ERXEAYR
UL BRI T 3 P SR e o R AR T SR
KIFARE R R Z AR KIESR R ELYIR
i,

RAFFT I — 2 #) 3# Logistic M3 &R, 22 8 FA i
KA E P PCT.CRP /K- 1 5 i 8] 2 1A i
W28 P i A BB R 2 &R . e R . (D
ZE BB 9% . AFTE 22 W I8 48 1 2 7 4 HL )y 35 A 5 )
AE X A L 3 A7 7 % G DA 0 22 S T3 AR T 8 25 45
PRI DAL o G A i G JER e RUBS AR N B . (2) 202
PR AT RSB AR I L Gl A 7 A A X B
R B E R AR TR R BT ek B
Jay AR R i e Az 22 AR AR L X 2 R A ML A 405 5
K A BB ST HLE 32 252 0  IF BRI Pk = R I 4%
Ko A I 18] % B AF & 2B g R TT . (3) PCT,
CRP JK¥, PCT & & IERAMMIBEER A, &MY
TR | EL PR R AE G I T8 A L 7 A8 PR A I B e D TR
HP oI AR A2 P g 6 A i e AR K PCT, 3K
HA IR KF E T 1 CRP & — Bt R A 46 56 20 14 J%

-l



P H R R A M E R &
Journal of Pathogen Biology

55 20 55 10 1

2025 4F 10 H
25, Vol. 20,No. 10

Oct. 207

* 1343 -

e UL A b 7 Sk B s I e ik B R T
19 o 287 I DR B2 R I A R W A B N T 2 G i
PRSI ELA BE 7E i s i S ORI H B 4 XU 3
T CRP 3k 7K - Bl 22 T w5, 4 718 A= B 1 J% e XL 348
o CAD B JIE IR ] i O s i) A 18y 27 3R G A T
PN KU HR 19 4R 2 I T] SR B 4 A A A B N TR R
AR e AR AT SR AR AL R AR R BT O O A
JEL AR AR BBt B A T o £ B Gl TR Y K AR
A

2 ey AN SE e LR S TN ]
it - T ZALHE G B T B L A B X T
S E 4T A A T TN TG T SR L O S A
I D AT B A B AR e i A R R R . L R
PN G S8 27 1A Y BR A e AR X T AR AR B IE
R ARG & 5 S 25 T R X IR T 259 L O ok
i R T A 48 R R A A K Bl B L S
R A ) B e SR i R A . RS IR X
7Y A 2 D O S BB R ST B R L B 1 B
B RE ST, PR A R A T AR 2D 5%, AR i S SR 1) K
Ao AHAWF AT AL — 5E R FRZ AL, A A 4F 5 g [l Jiit
PRI BT FT o 1 K D R TR B — 25 AT R 2 B T
AW FEAEIE I R R TT R R MR B 52 147 TR A

SEE DL E G IR 2 A A R e L T
LK g Y5 A TRT 6 [T Tt 9P 2 ) 20 R AT L 1 2 T R % i
ik S AR, 2P B 38 5% L 22 E 7 L PCT L CRP M
B R 2 A= 4 3 DR 1) 52 T PR 2R I PR 9% R OC TR
i NHE L I 2 AH C By I6 48 it » LA/ A 5 T TR 1 K
A SR A B B A )

(5% 3xuk]
[1] Tchirikov M, Ocker R. Seliger G, et al.

trimester preterm premature rupture of membranes (PPROM)

Treatment of mid-

with multi-resistant bacteria-colonized anhydramnion with
continuous amnioinfusion and meropenem: A case report and
literature review[ J]. Arch Gynecol Obstet, 2022, 306 (3):585-
592.

[2] Pejcic AV, Petrovic NZ, Djordjic MD, et al. Vitamin C levels in
pregnant women and the efficacy of vitamin C supplements in
preventing premature rupture of membranes: A systematic
review and Meta-analysis[ J]. Balkan Med J, 2024,41(4) ;248
260.

[3] Mandar R. Soerunurk G, Stsepetova J. et al. Impact of

lactobacillus crispatus-containing oral and vaginal probiotics on

vaginal health: a randomised double-blind placebo controlled
clinical trial[ J]. Benef Microbes,2023,14(2):143-152.

[4] Zhang YL, Zhou YY,Ke LJ,et al. Lipopolysaccharide triggers

luminal acidification to promote defense against bacterial
infection in vaginal epithelium[J]. Am ] Pathol,2024,194(12);
2290-2301.

[5] Rubio-Sanchez R, Rios-Reina R, Ubeda C. Identification of

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

volatile biomarkers of Trichomonas wvaginalis infection in
vaginal discharge and urine[ ]J]. Appl Microbiol Biotechnol,
2023,107(9) :3057-3069

fLAese, BT Bed. A A IMDL 10 i de st AR DA R
11,2024 .263.

AL BB =L W T, SRR R ERERARLMI 4 R dat:
B AR A, 20152437,

A PR 2 2% B IR 24 43 2% o o 0 TRy 4 ) e P o A o o
Lo s o B 2% B DR B 43 2% L AL o [ Y HR AR 44 A IR A=
B A IR YL I R 7 $8 1E (2024) [T, A iz Bk BL % 35, 2024, 57
(3):193-200.

Saucedo AM, Calvert C, Chiem A, et al. Periviable premature
rupture of membranes-maternal and neonatal risks: A systematic
review and Meta-analysis[ J]. Am ] Perinatol, 2024, 41 (12);
1604-1615.

Vaduva CC, Petrescu AM, Dira LM, et al.
prophylaxis of premature rupture of membranes and cervical
incompetence[ J]. Nutrients,2024,16(23):4230

Plisko O, Zodzika J,Jermakova I,et al. Prediction of high-grade

cervical

Probiotics in the

precancerous abnormalities: The role of personal
factors, vaginal microflora, sexually transmitted infections, and
high-risk human papillomavirus[ J]. PLoS One,2024,19(11):
e€0313004.

Werneburg GT, Fascelli M. Sexually transmitted infections and
the vaginal microbiome after vaginoplasty[J]. Curr Opin Urol,
2024,34(5) :323-329.

Grill A, Goeral K, Leitich H, et al.

predicting neonatal sepsis after preterm premature rupture of

Maternal biomarkers in

membranes in preterm infants[J]. Acta Paediatr, 2024, 113
(5):962-972.

Lanzarone V, Polkinghorne A, Eslick G, et al. Diagnostic tests
for the prediction of histological chorioamnionitis and funisitis in
pregnant women with preterm premature rupture of
membranes; A systematic review [ J]. Aust N Z ] Obstet
Gynaecol,2025,65(1) :13-24.

Daniel Z, Tantu T, Zewdu D, et al.
premature rupture of membrane: case-control study in saint

Ababa,

Determinants of term

paul’s millennium medical college hospital, Addis
Ethiopial J]. BMC Womens Health,2023,23(1) :390.

Tokalioglu EO, Tanacan A, Agaoglu MO, et al. Aggregate index
of systemic inflammation: A novel systemic inflammatory index
for prediction of neonatal outcomes and chorioamnionitis in
women with preterm premature rupture of membranes[ J]. Int
J Gynaecol Obstet,2025,168(2) :640-649.

B4 4% XM o e L AL R A K 3 A TR R 1Y i e PR R R
i 25 HEL) ], AR e R Y 2 44 7K, 2024, 34(23) : 3591-3595.

XUFRAR, B LRI L 55 58 =X S TR TR BT 25 K 3% 45 1 I R
SRR IR IS T AR Y (1 e S B B i [T 0. ol BSR4 O Ak AR
2023,22(2) :136-141.

HA I AT L. BN R AR B ) R
SRR LD, o [ R 24 3 2 2% L 2023, 39 (24) : 3674~
3676.

k[ AL, X SE A AR L& HSPYO ) i it & R K 5 R
W A5 i P 25 B AR (). T E 2 e
2024,34(1) :31-41.

Enengl S, Oppelt P,Mayer RB,et al. Retrospective evaluation of
C-reactive protein for ruling out infection after cesarean section
[J]. Geburtshilfe Frauenheilkd,2024,84(11) :1066-1073.
Yeniocak AS, Tercan C, Dagdeviren E, et al. Impact of SARS-
CoV-2 infection and vaccination on cesarean section outcomes:a
retrospective analysis[ J]. Ann Saudi Med, 2024, 44 (5) : 306-
318.

[ EHY 2025-04-22 [EEBHY 2025-07-18



	2025-10

