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[HMZE] Br WENKNEIEHH N2 Chigh-grade squamous intraepithelial lesion, HSIL) 17 ‘& 551 21 JE
HL IR (loop electrosurgical excision procedure, LEEP) J&5 /& f& % A #. 3k 9% %% % (high-risk human papillomavirus.,
HR-HPV) RS YL E UL, 31 40 M1 53 HR-HPV fR8 g g H £ . AiE #2022 48 1 A —2023 4F 12 A
bR K25 — B B dlis 19 B 3 HSIL 47 LEEP J& T8 80K AR 2 BE VT 19 185 Bl i 2 R BF 58 %t %2, 34 17 1] 36
A U EE AR IG R R RS 34T HR-HPV #&0, % LEEP J§ HR-HPV $3#2% Bt B 3 5 0 50 8% e 58 2 Al I IR
BEOREL 0T HR-HPV 2B i N £ . A LEEP J5 HR-HPV #3542 B B # #E47 PathCIN p16™% 4 52 41 Jfg
e @AM, H AT oM. BR AP 185 Hil B FE b HR-HPV £ 2R3e 55 1 (29.73%) . A FE 8 & e 130 H
(70.27%) ., HR-HPV Hpgi i e i 3 5 4k #7228 e 1 3% )\ 2L 3k 98 0% 5 (human papillomavirus, HPV) 16,18/45
PHYE \LEEP B) %k B 5 15 6 A0 IX 288 o 345 Rl PR IR T 2 R LS 2 2 L (P>0. 05) ; 4R %S (B3
BESMA R A Z B E gk, T HE SRR RREEE S BRI, ZRERIFE L (P<0.05),
Logistic [0 I 45 A 43 47 45 5 7% BB BE S B 32 2R VB E W vk 46 48 Al T HL ke 22 2 B HSIL % LEEP /& HR-
HPV 37 45 B4 (i 0 57 fG B I 25 (P<<0. 05), LEEP Ji5 HR-HPV %28 8 4t 5 3% HE 4T PathCIN pl6™ " 4 i 41 Jifg Y
ORI, A A5 0 M AN M 9 A AR AR 50 B, Horh ple BRMEREE 14 . pl6 BIMER A 36 fil, ple FHME&EH 5 pl6 B
PR AR HSIL K R B RREEF A S22 X (P<0.05), £ ‘&% HSIL 7 LEEP J§ HR-HPV f§4k
YL R B R [N 2 T A 2R S BT B R A2 BB e T LR 2 0SS R S A R DD B R 21 2 B
ZR . PathCIN pl6™* Gy 41 g 4 & i I F LEEP AR5 B35 1Y 53 9L, A8 0% 3k S aod B 9 BF 3 B8 46 2 Tt A
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Study on predictive indicators for persistent high-risk HPV infection
and residual lesions after cervical LEEP
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[ Abstract ] Objective To observe the persistent infection of high-risk human
papillomavirus (HR-HPV) in patients with cervical high-grade squamous intraepithelial lesion
(HSIL) after loop electrosurgical excision procedure (LEEP) and to analyze influencing factors of
persistent infection of HR-HPV. Methods A total of 185 patients who underwent LEEP for
cervical HSIL and were followed up at Outpatient Clinic of Cervical Lesion, the Second Hospital

of Hebei Medical University from January 2022 to December 2023 were enrolled. A questionnaire
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survey was conducted among this group of people to collect their basic clinical data. HR-HPV
testing was performed after the operation, and the clinical data of patients with persistent HR-
HPV infection and those with non-persistent infection after LEEP were compared. The

HR-HPV PathCIN pl6™*'*

immunocytochemistry staining detection was performed on patients with persistent HR-HPV

influencing factors of persistent infection were analyzed.

infection after LEEP for analysis. Results Of 185 patients included in this study, there were 55
patients (29.73%) with persistent HR-HPV infection and 130 (70.27 %) with non-persistent HR-
HPV infection. There were no significant differences in human papillomavirus (HPV)16,18/45
positivity, LEEP resection margin positivity, type of transformation zone, endocervical curettage
positivity, and vaccination between patients with persistent HR-HPV infection and those with
non-persistent infection (P >>0.05). There were significant differences in menopausal status,
involvement of the vaginal wall and vulva, vaginal irrigation, tool contraception, and glandular
involvement in biopsy and conization pathology (P <C0.05). Logistic regression model analysis
revealed that vaginal wall and vulvar involvement, vaginal irrigation, menopausal state, and non-
barrier contraception were independent risk factors for persistent HR-HPV infection after LEEP
in cervical HSIL patients (P<C0.05). A total of 50 valid samples with active cells were obtained
HR-HPV LEEP for PathCIN ple™&*

immunocytochemical staining. Among them, 14 patients were pl6 positive and 36 patients were

from patients with persistent infection after
pl6 negative. There were significant differences in cervical HSIL detection rate and menopausal
status between positive and negative pl6 patients (P < 0.05). Conclusion Factors influencing
persistent HR-HPV infection after LEEP in cervical HSIL patients include menopausal status,
vaginal wall and vulvar involvement, vaginal irrigation, non-barrier contraception, and glandular

6™* immunocytochemical staining

involvement in biopsy and conization pathology. PathCIN pl
can serve as an effective triage tool after LEEP, reducing unnecessary colposcopies and biopsies.
[Key words] high-grade squamous intraepithelial lesion; high-risk human papillomavirus;

loop electrosurgical excision procedure
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B SR R L T A B A SRR LAY R e
VT AR Bl A T AR R 1Y & e itk 25 e HR X A T
8 R B SR S e BN R R R R AR )
REVA YT W 2 3 E AL X T8 S 2O b B R A
(high-grade squamous intraepithelial lesion, HSIL)
AL /IR 8 g A R YT ] T LRI 1Y ' SR
PIBRA A0 45 ¥ T #E I8 VI B R F°E 3530 2 1 U1 R
(loop electrosurgical excision procedure, LEEP),
FARIST I X 1) TR 7k A AR SOk HEAE
SR, B 36 7 I 788 20 B 1 HSTL J8 38 475 SR 4
B fE ™A FL Sk 8 6 # Chigh-risk human
papillomavirus, HR-HPV) , #F55" BoR, T & S
eI BR AR S5 A AR i 72 ik B B R L R 700 ~
25%  Hoih HR-HPV #5258 U J2 o 72 ok B sl &2
R ST fE B PR R T, BT, AR BF g R
HSIL £ #% 17 LEEP J§ HR-HPV 54 BH ) # 3¢
PRI HEAT A0 BT, TR T 55 728 % B L 52 iR A ]
FEAR AR J 5 S8 1) & A 38, B4 1 Ry Wi RAR YT

RS iAW T,
1 ®#BMEF &

1.1 — R E 2022 451 H—2023 4 12 A
Wb R R R B G 9 I HSIL 47 LEEP J5
FE SUE A O BETT Y 185 Bl E NPT 4, M
AFRHE : OF 5 SUHE T D) B A 17 16 K6 41 20 289 3 2
Wy HSIL, H £ HR-HPV &4 ; @ 3% ¥ 12 W
HSIL J517 LEEP {697 OB VIR AR J5F =12 4~ 5
@75 S AR 5 BE T s 18] 2 2 5 9 0. R
Ja 6 ~H ARJE 12 4~ H QI VIBRA G HR-HPV
Frok B e CHEIE DI BR A J5 Bl 7 3% 22 2 Y sl DL L 4G
B HR-HPV SR S R g B g . HEBR b
e DG IR TR s QW T HEE DI BR AR ; @ F 5 8
HOE VIR AR JG 21 B PR s DA IR S0 5 8 AN ©
e B H A AR o s 5 © B A A0 5 A O B4k T
o5 @K R G2 40 i 7] s © A= i 3 S 2 .
AR A ERACHEZ RS W AT (RS,
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2023-R278) , ¥4 2 MF 09 BT A1 S8 2 1 R0 15 [ 2 0F

25 T A Rl A
1.2 W55k
121 FEARBURLERE AR &R R R H B A

5 ALEE B AR A B P kR T 5K R
FE S HEIE VB AR T AR 05 2 2 A DG A A 45
[an it 7% 40 M~ . A FL 3k 9% % 8 (human papilloma
virus, HPV) JREZE R 4B %], Ll AR
HEAT R U e R ) 45

122 &XF B HPV Test i #] £ (Hologic 2%
Al USA), i i #% 2 $2 B PCR ¥ #% 4% W & f& Y
HPV W A4S, 45 5 5r % HPV16.,18/45 &Y 41 K Ak
16.18/45 BEYe4H .

1.2.3 fiEdifb 436 X T LEEP J§ HR-
HPV 22 B (0 (5 JE AT p16™ ' S0 55 41 fifg £k 2 e
R, 5% ] PathCIN pl6 f-77F K (R AR A
FRZS T BEYD OR AT o 38 3k 3 J2 20 0 R i) i 4 07
it I B L A9 A 15400 Y pl 6™ B 5 B B AR (o i
5 osy-a0D) , A5 ML Ao B H A PathCIN 4 H
s R AL 22 e (4 R 4 ITHC Autostainer, 3 17
pl6 S 2k % = ARl

124 BB RESEAS KA X T LEEP 5
HR-HPV FF22 B YL (1 58 5 E 17 B 38 55 46 A B2 8 3
TR X BB B8 JC RIS AR L fE R B 2.4.8,
10 JUHEAT 2~4 s BEALIE A . X5 T B 45 9 248 /]
UL BHGE G5 B R T e 0 ol B ) 6 78 o
A EAT R AV 3 K AN () B B4 1R T AR (endocervical
curettage, ECC) . 43 Hll b5 12 A W] A #6475 5 A
A4 06 mh P YR A T L A 20 e AT B
7

o BEZH 300 e 2 44 0 BRSO R A7 5 it

— AT RPEA LU 2 B2 W . e B R LIS A
T E TR D) B bR AR T ) S e BB R e . T
TR FE T G2 (16 K B 3004 TV 11 B3k o 2L 357 ¢ 36 B s
B ERy T D B = A S R R o B L 7 S
HEAT LI 2E L W AL 4G IE H  LSIL CEy 350 1 2 P93 A8
190 HSIL/ 5 3 b 2 W AE 2 9% HSIL/ & i k-
Rz NRIAS 3 %R U .

1.3 itk N SPSS 19.0 Gt 8 44  #r
Bllg., TPECE R R X K5, #E LEEP 5
HR-HPV 722 J& e (1 52 il 2 43 7 R H Logistic
MIH R0, P<<0.05 WESRESHIT%E X,

2 & S

2.1 HEAFE 185 Hl B H WS TN K LEEP
BIT ARG 6 N H UEATEE 1 DT AR BFSS A R
LEEP Ji bt i i 18] 4 12 ~24 A4~ H S35 bt 7 s 18]
(16.50+2.5001H ,

2.2 LEEP Ji HR-HPV $Ze R 185 il ¥
i HR-HPV 22 )& e 55 ] (29.73%); I HR-
HPV #5428 Y 130 #1 (70.27%), HPV16,18/45
JRYY 91 ] (49.19%), 4 16, 18/45 JE& Y 64
(34. 59 %) IR A B 30 1 (16.22%)

2.3 E# HSIL ¥ LEEP J§ HR-HPV 54 i
R e HT B 3 BT W B B HSIL B
LEEP 5 HR-HPV £ 2k Ju i 3 5 AE Rp 2L e 1
Hl HPV16.,18/45 PHYE \LEEP Yl fH I 5 7 5%
fEIX M ECC PHME M i 22 5 LGt B X
(P>0.05) 412 WiEREZ R 56 BE . T H
WA IER AT DB B R IR S R LR E R A S
P X (P<<0.05), W#E1,

T

R 1 EMHSIL 2% LEEP /3 HR-HPV B E BB EEZ S

Table 1 Univariate analysis of persistent HR-HPYV infection after LEEP in patients with cervical HSIL
%, Y6
i . % 2% . @%%?ﬂ : — ?455-“&.%/%&4?&5%
K4 2% % 2% 16.18/45 J& Y. 4 16.,18/45 J&ie IR A IR Y KEZ R %2
HPV $p2idys 55 39(70.91) 16(29.19) 25(45.45) 20(36.36) 10(18.18) 44(80.00) 11(20.00)
J& HPV @& 130 113(86.92) 17(13.08) 66(50.77) 44(33.85) 20(15.38) 123(94.61) 7(5.38)
pEX: ] 16.943 2.138 9.796
P {8 <20.001 0.145 0.002
i 8 A SRERULYS ' VIES oAb X 2
¥ H [5Res PR 1% 2 39
HPV #5228 g 55 48(87.27) 7(12.73) 48(87.27) 7(12.73) 6(10.91) 5(9.09) 44(80.00)
Jt HPV e 130 125(96.15) 5(3.85) 118(90.77) 12(9.23) 16(12.31) 4(3.07) 110(84.62)
PER T 5.110 0.509 0.000
P fH 0.025 0.477 0.990
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x1 (&)
T H b2 ECC 9 B 2 B e
4% ¥
A R = Bt e % = R el
HPV Ff4k ik Yy 55 39(70.91)  16(29.09) 48(87.27) 7(12.73) 41(74.55)  14(25.45) 47(85.45) 8(14.55)
J HPV g4 130 110¢84.61)  20(15.39)  120(92.31) 10(7.69) 73(56.15)  57(43.85)  102(78.46)  28(21.54)
X2 Al 1.700 1.169 5.636 1.201
P1H 0.031 0.281 0.019 0.275
2.4 ‘B HSIL 8% LEEP J§ HR-HPV #5242 g ¢ D THBRE T =0, TH#Z=1) FHH
2Bl ZEIHS PUER HR-HPV $F 22 5% g MR (E=0,.f=1NKHZEEIHIT Logistic 1145
CREGLERYE =0, F 8B = D W& LI 2 7 S5 R SR 402 158 B M 91 32 B 38 o e

Z B =1) i vh Pk (TCHTIE vk =0, B nh ik =

gy

T HiprZp B2 #i HSIL 8 3% LEEP J§ HR-HPV ##
2 YL ) ph ST fE RS TN & (P <C0. 05), WL 2,

%2 BHHSIL BE LEEP JF HR-HPV HE R LM HEEIFHF
Table 2 Multivariate regression analysis of persistent HR-HPV infection after LEEP in patients with cervical HSIL
LD EEEEN~e PRt iR Wald %2 {4 P OR 4 95 %CI
# 2% 1.140 0.429 7.064 0.008 3.126 1.349~7.245
[ 38 BE S 27 B 1.445 0.543 7.089 0.008 4.241 1.464~12.284
338 ok 1.718 0.636 7.299 0.007 5.575 1.603~19.394
T. Rk 0.957 0.414 5.345 0.021 2.604 1.157~5.863

2.5 LEEP Ji HR-HPV 2L J& Y 2 & PathCIN
p1 6™ G e 240 i e €5 25 SR B B R e A X
LEEP 5 HR-HPV £f 22 fH ¥ & 35 47 PathCIN
p1 6™ G g2 240 L % £, R A5 A T I 20 I Y A RO AR

50 fl, Hovp pl6 PHAME B E 14 fil, pl6 BHPEHRE 36
., pl6 FHMEERF 5 pl6 FAM: £ & B HSIL K
R YZREERARITFE L (P<0.05), I
%3,

% 3 LEEP J§ HR-HPV & B B & PathCIN pl6™“ R ALt R L RN BERZ SN

Table 3 Univariate analysis of PathCIN p16™** immunocytochemical staining results

in patients with persistent HR-HPYV infection after LEEP

%, Y6
A - Y 2 _ 9 B2 TR Eﬂliﬁ%&f/%m&f‘é
AR 24 2% 2% RAE LSIL HSIL Kz B Z2
pl6 FHE 14 7(50.00) 7(50.00) 5(35.71) 4(28.58) 5(35.71) 10(71.42) 4(28.58)
pl6 B 36 7(19.44) 29(80.56) 19(52.78) 15(41.67) 2(5.55) 31(86.11) 5(13.89)
X2 4.943 4.697 1.456
P 1 0.031 0.035 0.233
i 8 » [FEBERUI S IE _ Lk'%ééqﬂ : —
¥ H 11k BH P 16,18/45 &Y F 16.,18/45 & RO K
pl6 BHE 14 12(85.71) 2(14.29) 13(92.86) 1(7.14) 5(35.71) 5(35.71) 4(28.58)
pl6 BATE 36 32(88.89) 4(11.1D 33(91.67) 3(8.33) 17(47.22) 15(41.67) 4(11.11)
X2l 0.093 0.762 1.080
P {H 0.762 0.538 0.304
.- - T H k2 ECC ¥ 3 2R FE A
& A I BRI T A A A0 e
p16 BHE 14 12(85.71) 2(14.29) 13(92.86) 1(7.14) 10(71.42) 4(28.58) 11(78.57) 3(21.43)
pl6 BATE 36 24(66.67)  12(33.33) 32(88.89) 4(11.11D) 27(75.00) 9(25.00) 31(86.11) 5(13.89)
PR (:] 1.807 0.170 0.064 0.413
P18 0.185 0.682 0.801 0.524
S @ 29.73%(55/185) (W & A J§ HR-HPV £¢2: [Tk,
‘ (4

HH HSIL AR A AT ORI EE AN
LEEP F AR . {0 LEEP J5 % A 1= i P 5 30098 1 XU
T8 — Mt . ARG A T 5 S HSIL B
76 LEEP J5 i HR-HPV 5 2 5% 4 1% 4. W %% %)

AR HPV Rk @&y % Lo LEEP J5 12 1~ H
NIERE 3~6 A A #g: 2 ek 2 L L [F# HR-
HPV 45 S 01 M. X 5 H b BF 52 /9 Bl 05 18] B& AH —
ﬁ[LGJO

R ER B R, 45 =

‘& Fi HSIL & #
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LEEP J§ HR-HPV $FZ2&JL iyph 7 i fo K R . 5 %
AR R —, SR LR E = S8
BHIE b Rz A8 W, 48 25 5 BA I8 BE BE A 5 ~ 10 )2
(0.1~0.2 cm) , 4 OBl Dt FR3R Bl /b, Jy R IR e
TR A TR B AR R e R L B B G
RN A By 1 B b R B, JE O 2 2 68 1 e
HPV e KBS PRI 4 28 5 4 1k 55 46 4 i 08 5
HR-HPV $F82R YL, 42 )5 @ik 's 4, Witk 52
FEE U NS AR AR R R, S EOR AR )
BRADIEE Z PR . 8046 4 B 5 1 in HR-HPV 42
TR (1 XU

ARWFGE 5 R BRI IE RE 2 RO HEIE VIR R G
HR-HPV B (1 fa 6 P 3 L ik 5 BE A oe 25 31—
B, BHGE B AR A 2 kP ARt HOBHE N BE £
B EE AR HPV B T [ 18 BE N [F] 384, 3k 3 35 Ep
B FARIGST L LXE DL 5E 42 U B B 18 BE e B 1Y k41
21, A FECHPV FREL R YIRS . W, B SR
YT AR 115 BF 38 55 0 78 40 K 4 B 38 L & B0 e B s okt
PSR R B Tl s B B A A R e e S
BB LSIL 7] 5@ MR U7 I8 97 . A8 HSIL B, AT AR
P A% AT SR R PR A R 2 R DD B M T
Rl A TT 2 AT SUHE TR U BR R 1 R B B T
I3 B 5 ke [ B 70 5

P BTIE Y A R R AL FLRR AT L
1 2 T B DA S TR AR A LA | D A L ik S R A W A
TEH AR 0T 76 B E B L AH BB SRR 9
e FRARAS T . 2 ) P IR M AN A0 R R Y 5 e
T B oA O BT B IR, BB N pH L 4
A REF AL ST R IR Y HPV B AR 38, i
HPV L J5 25 5 300 fF 2% 8 i — 20 i i B 3 f0on
B S8 RE IR Y O A PR L B o e £ L R AT
AT (8 0 7 2 WYl 9 /0> o DT A 75 4 A & Y B i
W A N pH EE R G0 H KB
AE 1 T B, I B PNV R Y e A Tl s R R 1Y
K EMASRE FEURN IR TR, 5
$ HPV B, HPV Y i) 5 30Um 38 1 J & A
b, 51 R R 1 B G 3 R 4 R 7 IO L i BB PR 3 0
)4 1 30 b Je P g A i & AR B R A
5 HPV B iR AR = & 2 8] B AH S W, ZL IR FF 7 A]
DIt HPV 35 B . A B 3000 48 19 2 28 R ALIR 1)
PRA 0 OR Y 4 B TE vk T R B A AR A
SR HPV W BR300 HPV R8s iy & 4 .

WEAAT W5 4, 1 0 11 i s 2 2 2 1 e
SEEUE KR . BT A S O 2 R 2 N
ZRAGREN T W HPV JRY A — & 1R I 4F

FH b T RE R 0 e S 1 AR B LR T
RE 555 T B T a7 A 8 Tk A RE T Y R L
R R G LR UE HPV BB A, AR5
SER R AR B R k22 B 2R G HR-HPV
Frel B ge sy fE e R . Bk, X F A oK
(8 2P S R S e A 1 Bl sk 2 2 T LR 2 T RE R
i HPV e i B AR e 21

AW 5T 25 5 R B S A B R S U BR
FREL R AR B2 R R A 25 ) s B AR % B ) HPV
FRel i ie . (HA A IF 58 Bon, IR 1A 2 ROR R4 V)
BEA G HR-HPV &Y i fa i IR B8R H e
WFSE 7R 9 28 B8 R MR AR I 2R AR 3697 O 20 (HL R in
TARJG HPV ¥ Br 19 ROUE , 3 0% 75 3 2 S IR A M
5% .

A BTG W 3R HPV 221 Al B B % LEEP
JE B HE g E & HPV B K2, iR
PIBk R G #f HPV 258 B AE 9 W 3% I K 0
HSIL 1 & 4 KBTS . A B 58 45 1 8w, B 3
HSIL % LEEP J5 HR-HPV #4854k
YL B FAE HPV16,18/45 B 22 R AT 24 &
S, HEW 5 o E R HPV S S A G,
HPV 5 1 $ F i 15 95 1 A0 ¢ HPV B0 oy $5CE 3
I A5 1) S 2B R A, T AE % 1 A D¢ HPV R i 3
I3 A8 5 T

PathCIN p16™" 4 28 4l ffl 4e € %3 JE 25 2% i 4K
HPER /N, AT R ML T A RS B AR R,
p16™ A gr e £ K6 I B 1Y pl6 PR 2R 4 B 5 E 3
S R R R RGN B, B ple Bt Kk AT
2 W fE 7 HPV B 5 300 W8 76 M5 30 10 1 I8
AR A R — b A= 4 b 7 00 6 o 0 ARG T Y 1R G e
Al LIRS EAIE S, PathCIN pl 6™ 4 528 24 Jfd
Yoo 78 5 S P00 P BB R T KRR
PathCIN p16™" 4 52 241 ffd Y4 . ) 1 T X} LEEP J5
HR-HPV FEE2 1 BH 1 19 5B & 517 50 0 - 5B 0l /b 9
HSIL 12, #EMDKE PathCIN pl6™ " 4 52 20 ifd %4
o8 T HETE DI BR AR J5 HOE A BE V5 . BE 0% b G if
118y 973 3 A A B T A

25 bk, 0 T 3 HSIL 835, 5 Sk e U1 %
I I AE— 25 Gk W I HPV 5 09 2 I PR A B
HENKEZ— ., RGN AT A EAL BH E BE 8 512
[vi) BN A7 7 B 38 B 955 A5 7] 25 58 R 3R 7, R b i B R
FEARAE W B A5, AR S5kt G i B b vk, 4
Fr B8 fOR B - A AT HPV BT BR 80 AR5
HR-HPV 228, X TAAELZE LR RS,
AR S 5 B B 17 4 FE [ AT PathCIN pl6™
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