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[BE] BY - HWHTE#IhEAR4 (cervical incompetence, CIC) B (FHIE EMHE A FF A, DL FHIE I CIC /R #17
BRI AT YREE /B . 7755 - AW 2016 4F 1 H—20204F 12 H 7270 N K 2= B 45 — BE R la =Rk 219 1 261 4T IR
WLt AR W N E S REA Y] (CIC4]) KIEHMEIRA (NP4L), Hirp CIC4L L FENL A IE SAFLAL (CIC-C4l)
IR R4 (CIC-E4L), R EAT BB i ds 5%, @l PIE B0 45 0, CIC-C 41 & CIC-E 4l it — 4543 A 1E i BA 18 i
WFLA (CIC-C-N4) MMATF4l (CIC-E-NZL) FUR ¥ HE A FLA (CIC-C-A4l) KIWffdl (CIC-E-A4l), Bfiysxl L
YRS R . IR LB e/ . PRI BB R 20 2204 . P<0.05 M 2ES A Gt F L, &R - 1261 {3 kA
WP, SRS R BHE FE R 22.0% (277/1 261) . CIC B 5% W REBHME 2R (32.9%, 229/696) BH & F NP 41 (8.5%,
48/565), CIC L ZHK AL 23R, NPAK B REORN ., CIC-C4H. CIC-EZH & NP4 & = HIb#, Z5AA% % E
SC(P=0.000) . 38 GBS 50 CIC i h, CIC-E-AZ41AY 2 H 7= % AL T CIC-C-A 4l (61.84% vs 77.78%, P=0.011),
URYRIIF K K A R S T CIC-C-A 4 (22.37% vs 9.15%, P=0.006), ZFWHEAGHFE L, &if - CICEFH SIEHR
U ARk 0 B TE B B A o0 A e S REMEAF AR 22 58 o S BB TR R CIC JEEA T By SR LR T UGB AT R 45 ) o
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Distribution characteristics of vaginal flora and pregnancy outcomes in cervical
incompetence patients
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[Abstract] Objective: To investigate the distribution characteristics of vaginal flora in patients with cervical incompetence (CIC),
and the effect of cervical cerclage on pregnancy outcome in patients with CIC with abnormal vaginal flora. Methods-A total of
1 261 pregnant women participated in the study. According to the diagnosis, they were divided into cervical incompetence group
(CIC group) and normal pregnancy group (NP group). The CIC group patients randomly received cervical cerclage (CIC-C group)
or expectation therapy (CIC-E group). Vaginal secretion samples of the patients in the groups were collected and analyzed in the
laboratory. Meanwhile, through the results of vaginal flora, the CIC-C group and CIC-E group were further divided into normal
vaginal flora groups (CIC-C-N group and CIC-E-N group) and abnormal vaginal flora groups (CIC-C-A group and CIC-E-A group).
All groups were processed accordingly and analyzed on pregnancy outcomes. 7-test and Chi-squared test were used for comparison
between the groups, and One-way ANOVA was used for comparison among the three groups. Statistical significance was accepted at
a value of P<0.05. Results-Among 1 261 vaginal secretion specimens, the positive rate of pathogenic bacteria was 22.0% (277/
1 261). The pathogen detection rates in the CIC group and NP group were 32.9% (229/696) and 8.5% (48/565). Twenty-three types
of vaginal flora were detected in the CIC group, and 9 were detected in the NP group. The proportions of women who had term birth
were 75.94% in the CIC-C group, 70.03% in the CIC-E group, and 87.79% in the NP group (P=0.000). Compared with the CIC-C-A
group, the CIC-E-A group had a lower term delivery rate (61.84% vs 77.78%, P=0.011) and a higher incidence of pregnancy
complications (22.37% vs 9.15%, P=0.006). Conclusion*There are differences in the distribution and diversity of vaginal flora
between CIC patients and normal pregnant women. Cervical cerclage can improve pregnancy outcomes in CIC patients with
abnormal vaginal flora.

(BEWA] FRARRARE (82071726); FRM MRS _EBEHpA S (SDFEYGZ2220).

MEEEN] & T (1986—), &, FIEMEEIR, 1k, BF(EH#: zlanling@163.com,

[BIE1EE] 7k A, HLT{EH: szzhanghongl26@126.com.

[Funding Information] National Natural Science Foundation of China (8207176); Pre-research Funding of Second Affiliated Hospital of Soochow University
(SDFEYGZ2220).

[Corresponding Author] ZHANG Hong, E-mail: szzhanghong126@126.com.

http://xuebao.shsmu.edu.cn I VG KA (R 22 ) , 2023, 43(11) @



1418 | tifssmARSE (EEW)

2023,43(11)

[Key words] vaginal flora; cervical incompetence (CIC); cervical cerclage; perinatal outcomes; preterm birth rate

B REA 4 (cervical incompetence, CIC) J&
8 TR U v B S T E AR s R R S s LR, TG
BB IIEFRMES MR EREIREN, RIAH
JOREE Ok S EUR LG Y CIC & S B0 )
HAR W™ AR i) R Z—, KRN 0.1%~
2.0%, WLE AR KL, 1R 16~28 JA R KRR TR
P 15.0% A4 P, L (preterm birth, PTB)
SR DL R, R BT AR JLBE T RN
FRIEM EENZE . CIC IR K BT A g B 3 7= Fn
PTB 1 8% ', 7F H & k7 (spontaneous preterm
birth, sPTB) "1, S WA W =RF 2 5 s ny dt
i RSk, WA E SR . B Y S X
ik oe VN = EZ NI e = T B 2D s 5
H R B 7 0 — i B FE R E . HAT
AR CIC 199 DR T fig 2 8 o e il ad 2 (process
of premature cervical ripening) , R H T W Iff A J2% e |
JRFRAAE . WR VA S asi AR S 2 A R S B0 B
o e MR R REIN, Ja s R ER Gt RT L E
AR AR E ATEER, R A B F A7
AR AR

FLIRAT B A B 1 2R, 7E4RRR I
A 251 A 1 ] o e PR o HC A SR Y AR G . B IE pH
(B FNMEIR 3 N A 2 AR RE B8 A 25 P R B R E S5 A 1Y)
HYRER . EMEERACE B S AR, ObE
S R, e S E R A KBS,
PRBATE PR R 8 G i 0 R DL %) B3 48 Ry SR BA BH 1
R 221+ %% (vulvovaginal candidiasis, VVC) FIZ4
B EMIE R (bacterial vaginosis, BV), VVCJ&H %%
1A S80I T M 22 T ook AR ) DL R 2 —
AR BV WSS B IR R AT IRES R i AU, Al
FE R DA AR, DT AR R R 4 i 3
CIC ™ BRINT A UEHE 2 W BV I A2 5 K B 4 J
R S I PR B S L B T TR 2 R T
HAMER - MERNE, efZBRaAHEERNH
RIASBARG . BFoE 1 $R% 2 B T R S T i
BRI A O, PEAS FFE B X CIC [l =45 Ja) 52 1)
P B RTAAT IR o B SR FLARNT AL IR ZS el 5 1
S —E G, X AT RE 5 ST O AN TR A
Koo AMFSE I L WFFE CIC 3 0 [T 38 T B 19 55 A0 e

@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

M R E SRS 53 B8 R R A Uk 2 Rk
IR o

1 HEE5RE
1.1 WFRAR

WA 2016 4F 1 H—2020 4F 12 H 7255 K27 b
B R B RNIZ 1 696 4] CIC [, 2511 4
I AT, IF T4 12~14 JE RAEHTE 53 WA T 55 W
WG MAFRUE: D AF 05 28~44 2 (1 FRLIG AT Uk A
o @ A 2 B B A A E BUK BE <25 mm.
@ s R E S K E . @ T EANINE
IFAE . HEBRARME: @ RILE NSET: . MG ILWIE .
@ ImIRBERIA R E . @ TG . R
565 B IEAVE I RTE, B9 A 1 261 11 201k
VLT i

FHBENIECTFR, 4 CIC BEFEHL R e BiEAHL
(cervical incompetence cerclage, CIC-C) #1 M ] #F
(cervical incompetence expectation therapy, CIC-E)
., FEFAIE M REVTI, CIC-E41A 5 HEH e
SUPEATYESR L, AT R 2 E AL, 5 R AR
LRAATHI . WA CIC-C AL FHIE 39961, WiTEsy
LA 297 0] FRPLE RS W TR, R
S LSRN R B R AR LA (CIC-C-A 4, n=
153), IEHPLEE LA (CIC-C-NZ, n=246);
SR B BT (CIC-E-A4l, n=76), LW
EHEAHN L] (CIC-E-N4L, n=221).

1.2 Jiik

1.2.1 ARG S FAiEEINE, DITCTE S
RF 7 22 % 38 Scer 3, FHJC A 7 BRI 5 3 e bR
WY, REALEIRE, AR
AT HE R . CIC-CHLBRFH I TER R REARA . RIE
(bR AR FE A 3R R g 3 . D F5 ARt
FF MR IE B F2 5L (415 20091206B; B B8 {#12 iy
ARRAFD, MIERFERERE IR (5 090919; Fiff
B M EHEARGIRA R, IG5 H3igRFRit (it
4520091221B; Autobio Diagnostics Co, LTD.). Eifif
FiFRHEAE 35 °C, 5%CO, & T 4557 24~48 ho Q) IR
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SRR L M SR AR B AR, 35 °CCIRASLMT, fff
HHHCP £: 3546 (230 Vv, A5, 3111; FEEFEHK K
RPN T K5 24~48 ho 85238 o bR vE A 4k
UGS E o 72 h 7 W AR E 3] B2 5 52 =1 000 1
A YT IR ), WA RN, B
2t Q) BB EEESR : ARG 2 R EAiA
T B} A L TR S 7 A 8 R TR B €8 1% 9% 2 CHROMagar
(#t5 090628; I-iF CHROMagar 3 4= ¥ £ R A R
Al), 7E37°CTFH#3:24~48 h, K YBC HH K E R
(REF21343, YZB/UCIC0798-2005; bioMerieux, ¥
), i/ VITEK2 &4t (%[ bioMerieux) #F17%
FE o @ FLIERAT BB R 2 1 1) [ B

122 FARFE MRBERIE, BUERE&A6, §
PREHEZS e, THFEME, PER A REETNE
BT, SR F AU 38 AR AN A W IR 4 214k (Ethibond
Excel MB66), 75 %N LK Vi ge g+l , WA ML
JZ2/3, B FBATE BLNT 2 om 35 Y ITE 805 b 1A]
B, LERERE, THEESUE MR . $EEt 5~6
ST R 4 07 AT 2 805 R 11 s 1)
Bt 10 g7 W EEE 8 A5 T ) A 7 AT Il iEEE 6 A
Jia A, SRIGHTSE T 5~6 Az, LR S cm.
e N B LIEHO HA 0.5 em NH . FAYIHE
— N#AE, AR 15~30 min, Z2 {020 J5 o 14~22 4,
ARG T yoR g m sl & ainyr, 4237 AL IR
5

1.2.3 W7k WBERFENRIKE, &2~3 8112k
Vi, SBRERBSAESRA, O E K,

13 SEil b

K JH SPSS 26.0 Ge i 2 B AT o3 A, BEBERE
K xts Fon o TG ES S A 09 3% 2 v AR iR
Student ¢ £ 50 AT LU A @ PETTRIEMEL (F 43
FOR, HE BRI PRy 24 ] BRI R R
525301, P<0.05 KRS A G L.

2 &R

2.1 CIC 41X NP 4L A % B e 4

CIC 4 B AF 1% 18~44 %, V- I4EH (31.32+
3.2) 4, BRAEZE R I IR B 1~4 3K . IR AR IR 4H
(normal pregnancy, NPZl) it 19~44 %, FEIFH
(31.04+3.8) %, JCREAEZErP I s o 2 AR AR
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K BUREZA R i 22 gt X, 2 AR
T HBERASFE L (P=0.000),

2.2 CIC4L M NP 4113t i BE#a S b 5%

2L FFE A I SR A R LR 1 B IR A
TR 22.0%, CICH . NP L 1% FARKS H 2R 55
32.9% (229/696) . 8.5% (48/565), 24l EFH
GiifeaE L (P=0.000) . CIC 2H K H s i 14 23 Filr
NP ZH# 9 Fh, CIC2H 504G 1R &k,

F1 CICHSNPAHBERES AL
Tab 1 Comparison of pathogen species between the CIC group

and NP group
Vaginal flora/n (%)
CIC P
Flora NP group e |
group value
(n=565)
(n=696)
Enterococcus faecalis 11 (1.58)  3(0.53) 3.131  0.077

Candida albicans 55(7.90) 14(2.48) 17.965 0.000

Candida tropicalis 6 (0.86) 8 (1.41) 4905 0.027

Candida glabrata 33 (4.74) 10(1.77) 8.402  0.004
Escherichia coli 21(3.01) 2(0.35) 12.455 0.000
Streptococcus agalactiae 11 (1.58)  5(0.88) 1.203  0.273
Gardnerella vaginalis 48 (6.90)  7(1.24) 24353 0.000
Klebsiella pneumoniae 5(0.71) 1 (0.18) 1.930 0.165
Staphylococcus aureus 5(0.71)  0(0) 4.082 0.044
Staphylococcus epidermidis 3(0.43) 1(0.18) 0.636  0.425
Streptococcus bovis 2(0.29) 0(0) 1.626  0.203
Acinetobacter baumannii 1(0.149)  0(0) 0.812  0.368
Proteus mirabilis 3(0.43) 0(0) 2.442  0.118
Haemophilus parainfluenzae 1(0.14) 0(0) 0.812  0.368
Enterobacter aerogenes 2(0.29) 0(0) 1.626  0.203
Hemophilus ducreyi 1(0.14) 0(0) 0.812  0.368
Streptococcus milleri 1(0.149)  0(0) 0.812  0.368
Neisseria subflava 1(0.14)  0(0) 0.812  0.368
Staphylococcus haemolyticus 2(0.29) 0(0) 1.626  0.203
Morganella morganii 2(0.29) 0(0) 1.626  0.203
Burkholderia cepacia 1(0.14) 0(0) 0.812  0.368
Pseudomonas aeruginosa 1(0.149) 0(0) 0.812  0.368
Enterobacter cloacae 1(0.14)  0(0) 0.812  0.368

2.3 CIC 41} NP 4L 5% i BE b 45

CIC 41 A e 34 B B Ol (I IR 22 B8 . BH A g 44
B G IR L ERE . KGR A R A L AEER A . NP
AT AR 22 B . el g bl . i
2Ry PR IMTEGN R . JCRLEEEKTE (R2).

| A Kl (BE2E M) , 2023, 43(11) @



1420 | bfsmAREE (EER)

*R2 CICARNPAMMBEELILR

2023,43(11)

Tab 2 Comparison of dominant species between the CIC group and NP group

Top
CIC group (n=696)
1 Candida albicans 55 (7.90)
2 Gardnerella vaginalis 48 (6.90)
3 Candida glabrata 33 (4.74)
4 Escherichia coli 21(3.01)
5 Streptococcus agalactiae 11 (1.58)
Total percent 168 (24.13)

2.4 PLBREESUEYRES M E R

CIC-C 41 . CIC-E#1 . NP 4% 7= F 5 5l K
8.52%. 10.10%. 5.49%, 4l[A1 27 A Fil ¥ & X
(P=0.034)., CIC-C#1. CIC-E#1. NP4 iy H =
AR 15.54% ., 19.87% . 6.72%, 2ESH G
%3 CIC-CA.CIC-EAA5NPAFIRER/ LK

Vaginal flora/n (%)
NP group (n=565)

Candida albicans 14 (2.48)
Candida glabrata 10 (1.77)
Candida tropicalis 8(1.41)
Gardnerella vaginalis 7(1.24)
Streptococcus agalactiae 5(0.88)

44 (7.78)

X (P=0.000), CIC-C#4l. CIC-E4]. NP AL
H 2350510 75.94% . 70.03%., 87.79%, % S%H 4%
TR S (P=0.000) . 3 4L ORI IT & & AR 2%
SAH G FE X (P=0.000) . 347E5 0020 .
R HEF TG FE L W3,

Tab 3 Comparison of pregnancy outcomes among the CIC-C group, CIC-E group, and NP group

Pregnancy outcome

Item CIC-C group
(n=399)
Gestational weeks at delivery 36.1+5.2
Pregnancy loss/n(%) 34 (8.52)
Preterm birth/n(%) 62 (15.54)"
Term birth/n(%) 303 (75.94)"
Live birth/n(%) 371 (92.98)
Pregnancy complications/n(%) 26 (6.51)"
Puerperal infection/n(%) 5(1.25)

CIC-E group NP group P value

(n=297) (n=565)

35.344.5 37.343.5 0.362
30 (10.10) 31 (5.49) 0.034
59 (19.87)"2 38 (6.72) 0.000
208 (70.03)% 496 (87.79) 0.000
273 (91.92) 534 (94.51) 0.315
27 (9.09)2® 16 (2.83) 0.000

5(1.68) 3(0.53) 0.245

Note: YP=0.000, compared with the NP group; ?P=0.136, compared with the CIC-C group; %p=0.080, compared with the CIC-C group; ©p=0.004, compared

with the NP group; @P:O.ZOS, compared with the CIC-C group.

2.5 A [n] B3 R BEG CIC-C 41 5 CIC-E 411 4F U
Skt e
QM IREE LR 4. FEIERERBESAET, 241
B B R IR R SR A LES R
x4 AFEPBEEEMNCIC-C AL CIC-E Bt BEL &

iR LG FE . SHEFEANT, CIC-E4
M =% (61.84%) IKF CIC-C4l (77.78%), 2=
SA G E L (P=0.011); F IR &I KA H
CIC-E4# (22.37% vs 9.15%, P=0.006) .

Tab 4 Comparison of pregnancy outcomes between the CIC-C group and CIC-E group with different vaginal florae

Normal vaginal flora

Abnormal vaginal flora

Outcome CIC-C-N group CIC-E-N group Pvalue CIC-C-A group CIC-E-A group Pvalue
(n=246) (n=221) (n=153) (n=76)
Pregnancy loss/n(%) 25(10.16) 21 (9.50) 0.812 9(5.88) 9(11.84) 0.116
Preterm birth/n(%) 37 (15.04) 29 (13.12) 0.553 25(16.33) 20 (26.32) 0.074
Term birth/n(%) 184 (74.8) 171 (77.38) 0.516 119 (77.78) 47 (61.84) 0.011
Vaginal delivery/n(%) 112 (45.52) 97 (43.89) 0.722 70 (45.75) 33 (43.42) 0.738
Caesarean section/n(%) 109 (44.30) 103 (46.60) 0.619 74 (48.36) 34 (44.74) 0.604
Premature rupture of membrane/n(%) 5(2.03) 4 (1.81) 0.864 4(2.61) 1(1.32) 0.529
Pregnancy complications/n(%) 12 (4.88) 10 (4.52) 0.440 14 (9.15) 17 (22.37) 0.006
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Continued Tab
Normal vaginal flora Abnormal vaginal flora
Outcome CIC-C-N group CIC-E-N group Pvalue CIC-C-A group CIC-E-A group Pvalue
(n=246) (n=221) (n=153) (n=76)
Chorioamnionitis/n(%) 1(0.41) 2(0.90) 0.266 3 (1.96) 4(5.26) 0.173
Puerperal infection/n(%) 2(0.81) 2(0.90) 0.569 3(1.96) 3(3.95) 0.378
Asphyxia neonatorum/n(%) 4(1.62) 2(0.90) 0.812 2(1.31) 2(2.63) 0.473
Small for gestational age/n(%) 27 (10.98) 28 (12.67) 0.572 22 (14.38) 13 (17.1) 0.591

3 idie

AWFFE B AEWFFT 50 M CIC 2 3 9 T8 B e 0 A
FATYRZS Ry, 6T H AT CIC J FNIE B A iR td %
A B AT, B TR S R IE L, ]
RGO A F T AR RS )R

(e s e N ol O o S W I NV 7 R = e 1 S
g¢ O S ECE SR AR N LYY, SR
WLUESE T /R PR R 2 i P S S Y il 2 2 o T4
3308 2 E P A A I R A T IR R AR IR R T 30 S
FARGPE D B T R B A T LA K R B A
S FECESURA, A% 6 (interleukin 6,
IL-6) 5 H @M GEAEZR 2 (mannose binding lectin
2, MBL-2) JEP BT IR 2 5L CIC [ h &
L U AR U R B, E AR Y R R
FRRPIL-8 T, SR INA OC. X T CICH
B Y YL (intra-amniotic infection) [ B 5% 7
KM, BiAERRITIE, @it 60% 1) & RIT IS5
PR N R R A DG . OB FR,  8%~52% [ CIC
B R T AR P Y, A S s P R
) ER AT AIR A S B A

B TR AR 14~28 AN B H FaE . A7 H iR
L B S 2R, R SR B AR R AR
TE28 20 JART, PRIIRATTEZE 12~14 JAEATIURE o BUS
1 38 TR W] RE C AR AE AN TR, B SR R 5 R ] i
AF o IK N A I PR AT RE T S S e Y I R
AR . —TURFSE 2 e, M EFLERAT I T
VI VR e 31 fz R g, T REAE B S E 9 b R A .
by —TUAgE Y WY, BRI TE o PR R LR AT B AR X
PR B 80T R KA G, TE— TR BE P 51 XF
Mg, RBEBEIR B R (community state
type, CST) IV B4 U™ b S DR SRR 1Y 22 FE
AL AT T8 A i /0, 5 00 A M SR A G 0
ARWFSE R, CIC ZH B i A H 258 R S AR i 25 1]
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R TNPAL, H2410900 S M IEAmfrb AR, f—
AR E RS w T ie 5 e R 6. A
g3 22 M, A NN T 2 R AR B B A TL-18
TNF-a, IL-6 %5 . CIC i 3 P I 72 98 5 o b ik
6.90%. AHFSEIE KI5 BIE IS CIC 4 . X
SR B2 T E LR, b 2 BIAR 5 R
VAR 27 F ™, B A LR 0 1 kg 53 2 f61)
7R R A I B U YRS SR B

BB FLASE ) A 8 1B 5 A s PR 5
W&o B AT DARRA B AP s sl e S B ol J i 1
LR R R R B B SRR A B AL S
Bt ALk B A B BN 1, TR R XUBET i 4 41 4%
G4, BAmbthRE, FW—FARIEIET, CICHEH
HEAT T HEBLAY 4, R IRBIE R 25, Wik
CIC-C 415 CIC-E 41/ 1 #4341 v] X AR U 45 Jmy = 2E
SR 1R R B E WA R A, 5 CIC-E-A 4 AH
o, CIC-C-AZHiy i H 7 SRR I AAE 1 & AR 5
ZRAGIFE X, RUISHE R CIC B3 1 Tk
FRTTRESE = H 773, BRI IR IBIT A iy A o
i, TATEAETFARIGMER S8, b B E R
B 3R 5 M Y CIC 4 A R RS H R ey,
A A% B IESE UE IR AR 5 CIC Y BUR HLHIA G
WE A AF 52 K 22 56 10 B0 B R R 01 5 4 iR 4 s 1) O BG
B2 XF CIC X —FEFR B TR BFA Lo BT . ASDFST
FORHEET CIC X —H8k ABEM B BE A . ARWFIE IR
BRBE, AFHRATASG R BER AT, SR8 K
FEA R — 2 A T
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