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Vaginal flora changes in CIN III patients and its relationship with
recurrence after LEEP
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(Department of Gynecology, Jinshui District General Hospital of Zhengzhou, Zhengzhou, Henan 450000, China)

Abstract: [Objective] To investigate the changes of vaginal flora in patients with cervical intraepithelial neoplasia (CIN) III
and its relationship with recurrence after loop electrosurgical excision procedure (LEEP). [Methods] Totally 432 patients with
CIN III who underwent LEEP in our hospital from March 2016 to August 2020 were selected as the disease group, and 420 healthy
women who underwent physical examination in the same period were selected as the control group. Collecting vaginal secretions to
detect vaginal flora indicators [flora density, flora diversity, mold, trichomonas, lactobacillus, Nugent score, pH value, leukocyte
esterase (LE), hydrogen peroxide (H,O,), sialidase (SNA), B -glucuronidase (GUS), -N-acetylglucosaminidase (NAG)], and the
vaginal flora indicators between the disease group and the control group were compared. The patients in the disease group were
followed up for 2 years after operation, and they were divided into recurrence group and non-recurrence group according to the
recurrence of the patients in the disease group. The changes of vaginal flora in the recurrence group and the non-recurrence group
before operation and 6 months after operation were compared. Multivariate logistic regression analysis was used to analyze the
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influencing factors of recurrence after LEEP in patients with CIN 1II. [Results] The proportions of abnormal flora density,
abnormal flora diversity, mold (+), trichomonas (+), Nugent score >7 points, pH value >4.6, LE (+), H,0, (+), SNA (+), GUS (+) in
the disease group before operation were higher than those in the control group (P<0.05), and the proportion of lactobacillus (+) was
lower than that in the control group (P<0.05), but there was no significant difference in the proportion of NAG (+) between the two
groups (P>0.05). A total of 432 patients with CIN III were followed up for 2 years after LEEP, and the recurrence rate was 9.49%.
There was no significant difference in the proportion of NAG (+) between the recurrence group and the non-recurrence group before
operation and 6 months after operation (P>0.05). The proportions of abnormal flora density, abnormal flora diversity, mold (+),
trichomonad (+), Nugent score >7 points, pH value >4.6, LE (+), H,O, (+), SNA (+) and GUS (+) in the recurrent group and the non-
recurrent group at 6 months after operation were lower than those before operation (P<0.05), and the proportion of lactobacillus (+)
was higher than that before operation (P<0.05). At 6 months after operation, the proportions of abnormal flora density, abnormal
flora diversity, Nugent score >7 points, pH value >4.6, LE (+), SNA (+) and GUS (+) in the recurrence group were higher than those
in the non-recurrence group (P<0.05), and the proportion of lactobacillus (+) was lower than that in the non-recurrence
group (P<0.05). Logistic regression analysis showed that abnormal flora density, abnormal flora diversity, Nugent score >7 points,
pH value >4.6, LE (+), SNA (+), GUS (+) at 6 months after operation and menopause, high load of preoperative high-risk human
papillomavirus (HR-HPV), involvement of glands and positive surgical margin were all risk factors for recurrence of CIN III patients
after LEEP (P<0.05), while lactobacillus (+) was the protective factor for it (P<0.05). [Conclusion] The imbalance of vaginal
microbiota is closely related to the recurrence after LEEP in CIN III patients. In addition, menopause, high load of preoperative HR-
HPV, involvement of glands and positive surgical margin are all risk factors affecting the recurrence of LEEP in CIN III patients.
Clinical management can be targeted according to the above factors to reduce the risk of recurrence of CIN.
Keywords: grade III cervical intraepithelial neoplasia; loop electrosurgical excision procedure; vaginal flora; recurrence
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®1 FFRARSTEXRABERBERLEE  [(0(%)]

FHIE AR b PN (n=432) Xt HE 2 (n=420) 7 P
EspEnaRis S
S 145(33.56) 35(8.33)
EH 287(66.44) 385(91.67) 81361 <0.001
g 2=2dn
FHE 102(23.61) 22(5.24)
. 57.807 <0.001
Ew 330(76.39) 398(94.76)
FEH(+) 87(20.14) 12(2.86) 61.932 <0.001
% HL(+) 95(21.99) 10(2.38) 75.789 <0.001
FLERFT R (+) 187(43.29) 401(95.48) 271.239 <0.001
Nugent PEar
0~3 4% 85(19.68) 320(76.19)
4~64) 135(31.25) 88(20.95) 324.731 <0.001
>74% 212(49.07) 12(2.86)
pHA{E
3.8~4.5 87(20.14) 385(91.67)
24.192 <0.001
>4.6 345(79.86) 35(8.33)
LE(+) 223(51.62) 47(11.19) 160.802 <0.001
H,0,(+) 335(77.55) 296(70.48) 5.541 0.019
SNA(+) 125(28.94) 32(7.62) 64.373 <0.001
GUS(+) 153(35.42) 103(24.52) 12.022 0.001
NAG(+) 103(23.84) 108(25.71) 0.400 0.527
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Ho(+), Nugentiilzﬁ’>7 I pH{E>4.6\ LE (+).

H,0, (+). SNA (+). GUS (+) 5 HIMET ARAI
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# . Nugent ¥43>7 45, pH {>4.6. LE (+).
SNA (+). GUS (+) HHIETARELA (P<0.05),
AMRFE (+) HSHMETARE LA (P<0.05).
W2,
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2R (n=41)

KA K H(n=391)

BRI B RS b — - V&4 P - - 17z P
o A AJF 64 A AJF 64
HIRER S
S 1y 2)
( 22(53.66 9(21.95 123(31.46 123.07
o ( )” ( )2) 8765  0.003 & o 110310 <0.001
i 19(46.34) 32(78.05) 268(68.54) 379(96.93)
R
S 30(73.17)" 7(17.07)? 72(18.41) 18(4.60)
” ., . 26053  <0.001 36.614 <0.001
EH 11(26.83) 34(82.93) 319(81.59) 373(95.40)
B+ 16(39.02)" 3(7.32) 9.865 0.002 71(18.16) 10(2.56) 51.246 <0.001
T H(+) 20(48.78)" 2(4.88) 17.953  <0.001 75(19.18) 7(1.79) 62.996 <0.001
LTI+ 10(24.39)" 26(63.41) 12676  <0.001 177(45.27) 345(88.24) 162.623 <0.001
Nugent P53
0~34 5(12.20) 18(43.90)” 80(20.46) 251(64.19)
4~64y 11(26.83) 11(26.83) 11.915 0.003 124(31.71) 91(23.27) 174.101 <0.001
>7 4% 25(60.98) 12(29.27)” 187(47.83) 49(12.53)
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HFR2 EABE5XRELBARMEARG 6 MARPEERHEETER  [(#(%)]
~ 2R H(n=41) R KM (n=391)
18 E e bR Y7 Y7
AL L i *morn 17 AT *morn <7 r
pH{f
3.8~4.5 3(7.32) 15(36.59)” 84(21.48) 207(52.94)
8.613 0.003 11.098 0.001
>4.6 38(92.68) 26(63.417 307(78.52) 184(47.06)
LE( ) 35(85.37)" 22(53.66) 9.725 0.002 188(48.08) 94(24.04) 49.005 <0.001
0,(+) 32(78.05) 19(46.34) 8.765 0.003 303(77.49) 131(33.50) 153.177 <0.001
SNA( ) 27(65.85)" 17(41.46)” 4.904 0.027 98(25.06) 54(13.81) 15.810 <0.001
GUS(+) 30(73.17)" 16(39.02)? 11.087 0.001 123(31.46) 68(17.39) 20.956 <0.001
NAG(+) 13(31.71) 10(24.39) 0.544 0.461 90(23.03) 85(21.74) 0.184 0.668
e 1) SRERHARALE, P<0.05; 2) SREEHAARE 6 M LLE, P<0.05.
23 ERBEESRELRBE—MMENILE #i2s . KA HR-HPV & m fifr . R A . F
BRHAGKRE RAFH . BMI, K. 77K, AVZHE S L& TRERA, ZRA51%

TR A TR AR
NER B ZR LG FE L (P>0.05),

WM . ARRT TCT 4558, s &
RN
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— e} 52 R H(n=41) KE K Hn=391) KAE /21t P
ARSI + 5, %) 41.336.78 40.7226.54 0.566 0.572
BMI/(x + s, kg/m?) 23.89+2.51 23.40+2.43 1.225 0.221
T x + 5,7%) 1.95+0.47 1.88+0.45 0.944 0.346
PR+ 5, 1K) 1.67+0.37 1.57+0.42 1.466 0.143
IR TG (x + 5, %) 23.78+3.54 23.21+3.42 1.012 0312
W A [n(%)] 7(17.07) 45(11.51) 1.085 0.298
2 2R (%))
FAGEZ 27(65.85) 181(46.29)
5.688 0.017
b (2 14(34.15) 210(53.71)
AR TCT 455 [n(%)]
A 4(9.76) 20(5.12) 0767 0381
PR 37(90.24) 371(94.88)
AT HR-HPV #H{n(%))]
R B fi 32(78.05 196(50.13
kel (78.05) (50.13) 11.607 0.001
ik ey 9(21.95) 195(49.87)
B NA(%)]
H 30(73.17 146(37.34
- o ) 6 : 19.733 <0.001
g 11(26.83) 245(62.66)
FARYIGAREn(%)]
A 16(39.02) 290(74.17)
22.185 <0.001
FH 25(60.98) 101(25.83)
s B G R n(%)]
04 7(17.07) 75(19.18)
144 17(41.46) 154(39.39)
0.498 0.974
2~34H 12(29.27) 125(31.97)
444 5(12.20) 37(9.46)
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x4 BEZE Logistic EIF5 7

SRR R B S.E. Waldy? P OR 95%CI
RIG 64 TEHER S S8 1.532 0.383 16.000 <0.001 4.627 1.785~7.470
KI5 64 H TEHEZFE S5 1.021 0.326 9.809 0.002 2776 1.025~4.527
ARG 61 H FLERFF1#I(+) -0.826 0.241 11.747 0.001 0.438 0.124~0.865
AJ5 64~ H Nugent ¥F43>7 43 0.993 0.316 9.875 0.002 2.699 1.132~4.267
ARJi 64~ H pHAE>4.6 1.248 0.340 13.473 <0.001 3.483 1.077~5.890
RJ5 64 H LE(+) 1.198 0.321 13.928 <0.001 3313 1.236~5.391
ARJG 64 H SNA(+) 1.389 0.422 10.834 0.001 4011 1.856~6.166
AR5 64 GUS(+) 1.092 0.387 7.762 0.006 2.980 1.011~4.949
a2z 0.846 0.264 10.269 0.001 2.330 1.171~3.490
ARATHR-HPV 2% 55 7 i 1.097 0.368 8.886 0.004 2.995 1.128~4.862
BRI 1.317 0.348 14.322 <0.001 3.732 1.248~6.216
FARYIGIH M 1.478 0.355 17.334 <0.001 4384 1.533~7.235
3 itig HIRFR R S0 . WM RS . Nugent TE5>

B SR R T e 2 W, R R
EIBAE BT, Bz TR, Sarkd
AR R ™ E U ', CIN 2B SR A R 28
Z—, BFFEER 1, CIN I~ T 25 % s 1y s s
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2 PR A KRS B . AR ST CIN T4 B
LEEP RJ5 5 & %K 9.49%, 54w D58 Y
FRLE AT, HJESE CIN 904 % LEEP KRG H
e IR . Rk, TR R CIN 2%
H LEEP KI5 R EMAHCSfER N, I R R RECE
RUIB IR TR, DARRAIR Ey 00 1) 2 A2 KU

AL R BN, AR HTE S AL b A R
W.OWMBEZHEERY . BE (). AR (+).
Nugent PE>7 43 pH {E>4.6. LE (+). H,0, (+).
SNA (+). GUS (+) St ETXTR4, FLERRAT
W) TR, R SR LM,
CIN B BB R, A E WA FREE
H, L. FLEESRGEHMERZE. 25
A R BT RS T L IR A L 4
FHE A —Fh sl A, X 4Ed 9138 [ S B
R A EEE X ™ AR ™, HEN
BOR EECE 2 | FLIRFT IR A K S 52 pH
1B K BRI 7 375 BE A kA, DT e 6L 9 3 A A 25
5, WK T RE, Ttk A B
FROR, BRI R AN M A R T I OR R
Gy R, BT R R B e 1 & A
L AT 0L, BF A A 4 B R O I 5 A e AR B
BUIFC

AHHGE Logistic [FIHAMHT&ZBL, KRG 6 ~HM

745, pHAE>4.6. LE (+). SNA (+). GUS (+)
¥k sgm CIN 2% 34 LEEP RJ5 & & Gk I
%, FUMAFE (+) N CIN % H3% LEEP K5 E
EWRPTHE, IEFELT, ESHE R,
BB, DZLRIT R ISR, LR rE6ess
WAL o> GG ROME I A LR A R IR 1 A
T A7 IE 5 TR R 2 4R B S 2 5 AhFLIR i
ABAE 70 HO,. dHPH RS, AURENE T H R K4
PR, RRERS TG e RN A, 4R v P R
BREIRe . LK (+) o R B
AR, B mEEEC . Bl S
W, TERRME SR R BHIE SRR L AR IR P
RN . TRRSA EYEE M, X HPV
YL BA B EE . RV Y mige s,
WRFR S 0 . W2 HEE 58 18 S 80 HPV
SR SRR SR Y S I, B9 CIN TR
LEEP A J5 & K WA ;5 Nugent ¥153>7 7347 i
HAEAE BV, BV 2—RAEYER, %5 F5L
e, MR . HPV B i Uk A B E
Ja, MRS A RAEAN T, A7 RT3 0 JR 5 i v
FUMAE B, TSRS B A 2 H i,
(EL R 25 1 ) 35 T 0 T 0 R A 0 M S E S I, SR
B R A= S dn ks m, I 8OR 5 2 % ; pH
{E>4.6 $27 138 PO G FLRR AT B 19 Bl i
FAAE A 3SDhaem s, UEMR BRI, RIGREE
KBS AN ; LE. SNA. GUS 4 B 1 g AL G i e
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58K, BV & HPV R ECR R, BY MEgR
ETIE MCE W R B BRI, (i HPV i — 2Dk
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FARM R RE B, 44 . RET HR-HPV
R, B FARYIZGBAE k5w
CIN M #E LEEP KRG E ke FE, ST
OIRRE s I - ol ¥ (E2) ERA e SN = 1
MR AT N B S N, LR 5 AF I Y 3
K, BEREIREZRE FME, RIEHRER HPV
M KU 38 K, CE 5 % 5 HR-HPV 2 5] CIN
B FEER N, AT HR-HPV 8 #E, HPV &l
MOEEK, SIRESRRER Y, A RN,
AMLAN, HR-HPV 28 5 5 £ far il A BE S
LIk 2 AR R, NI BOR 5 &2 & KU
B ESUR A — B A b E RS, FARYIBR
MERE 3G, Sy MBERER, ROmE B NE; FA
125 BH 1 18 B D) 2% J8] AT A7 6 9o k1 5R BE 24H 8L, )
BRAECRANERAR, RS 5% B i 20 0 BB A% P M 4
S FEARGEE K.

i b rik, PIGE R AE S CIN T4 3
LEEP RJ5 82 & B VIAHC, FE ERER A REEIE N
RIGE KR, AN, 428 RET HR-HPV #
WA R . F AR UG BH M 5
CIN Mg 83 LEEP R & AMfakkz, CIN I
B LEEP RIS N MERETT . BUR TR, LA
EH CIN &%, W PR AT AR 3 P 28 FF R Xk
RIBGT, BAERRE R, s R E TS .
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