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ABSTRACT Objective: To investigate the analysis of risk factors for human papillomavirus (HPV) persistent infection after loop
electrosurgical excision procedure (LEEP) in patients with cervical intraepithelial neoplasia (CIN) and its effects on vaginal microecology
and immunomodulatory function. Methods: A total of 347 patients with CIN who were admitted to our hospital for LEEP treatment from
January 2020 to January 2021 were selected, and they were divided into HPV persistent infection group (n=41) and HPV conversion
group (n=306) according to whether HPV persistence was present 1 year after LEEP. Clinical data of patients were collected, and univari-
ate and multivariate Logistic regression were used to analyze the influencing factors of HPV persistent infection after LEEP in patients
with CIN. The vaginal microecological status, peripheral blood cellular immunity and humoral immunity were compared between the
HPV persistent infection group and the negative HPV conversion group at the follow-up visit after 1 year. Results: Compared with the
HPYV conversion group, the HPV persistent infection group had higher proportions of age =45 years, preoperative HPV multiple infec-
tions, preoperative HPV viral load =100 RLU/CO, positive surgical margin HPV infection, and lower proportions of age at first sex <20
years (P<<0.05). Multifactorial Logistic regression analysis showed that age =40 years (OR=1.034, 95% CI: 1.009~1.060), preoperative
HPV multiple infections (OR=1.371, 95% CI: 1.042~1.806), preoperative HPV viral load =100 RLU/CO (OR=1.198, 95% CI: 1.058~
1.356), and positive surgical incisional margin HPV infection (OR=1.313, 95% CI: 1.144~1.507) were risk factors for HPV persistent
infection after LEEP in patients with CIN (all P<<0.05). The percentage of vaginal predominant bacteria in the HPV persistent infection
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group was Lactobacillus, flora density and flora diversity grade II~III at follow-up visit was lower than in the HPV conversion group,
and pH was higher than in the HPV conversion group (P<<0.05). Peripheral blood levels of CD3*, CD4", CD4"/CD8", immunoglobulin A
(IgA), IgG and IgM in the HPV persistent infection group were lower than those in the HPV conversion group, and CD8" was higher than

in the HPV conversion group at follow-up visit (P<<0.05). Conclusions: The HPV persistent infection after LEEP in patients with CIN is

associated with age, preoperative HPV multiple infections, preoperative HPV viral load, and HPV infection at the surgical incision mar-

gin, and HPV persistent infection after LEEP can lead to impaired vaginal microecology and immune regulation in patients with CIN.
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B3 I H7 NEAS (cervical intraepithelial neoplasia, CIN ) J2:
— A EIURERIRAS, R T HE kA R R RE s iR,
ZMAFLAIHH T (human papillomavirus, HPV) FFEEIEHES|
e, LUB SR R B AN A 3 22 | A LA R L3R
PR, B FHERIE HL71R (loop electrosurgical excision procedure,
LEEP) RImARIGST CIN fH TR, ReVIBREARH MG ER
HPV, [RAK CIN #F—A XUs , ([H54E 385 CIN BE1E
LEEP J5 s 1 B8 HPV 2 i , 18 ey i 728 KU , ™ 216 M
BE A LA, HILAFsE CIN B35 LEEP J5 HPV RR2Ldym
fERRAAEEZ L, EFETR A, CIN B 5 PEE %
AZSEL, 5 HPV By BB R e DI Refia S UoC R,
{H H 5% T LEEP J5 HPV $:R4 g e %) B i Ak 25 A e g v8 45
IRer sZme i IR 1B . AR BENR 2020 4F 1 H ~2021 4F
1 A IRBEUCA Y 347 fil47 LEEP J& Y7 (1 CIN BE NAFFEAT A,
434t CIN 3% LEEP J5 HPV FReuiR i m el 2, I8
HPV $22aR YL %] B T8 A A A IR 15 DB B 52
1 BR5FE
1.1 —f&EHR

PEHR 2020 4 1 H ~2021 48 1 H IR EEWCIH BY 347 147
LEEP 477 CIN (% 4E Y .2 45 % 143 f5i] <45 % 204 fi;
IR TRAE IS -2 20 % 304 f] <20 & 43 f5i; j=¥:2 11k
279 4] .0 Y% 68 fil; A Hi CIN 4322 11 2% 233 ] [[112% 114 44,
IAABRUE: 0 ZREIE A RS, AT G (B B0 SOR TR AE R4
YRR (A7) ) PHgbr il ;0 HPV- [ AU A% 2 ( deoxyri-
bonucleic acid, DNA) Kl A4 ;0 WK 12 , I #:5Z LEEP ih
J7;0 TIEZBETT ;0 IGIRTTRI BT PRl e 40 B KR
BTG HoT. HEBRARdE o MRIRREFLIEA L ;0 AR L
VRGBSR 0 A OB TRt E ;0 FEVIRRE 0
I3 A A ARl G 0 3 2 S N B 25
;0 SIS SR RGEHE 0 B, AFRAER
1RFRZE ot
1.2 7k
12,1 ERERE R B FIGIROR, R ikt
AETEAERE . PR, RHET CIN 434k . ARHT HPV Z 8B . ARl
HPV gk it A8 2 B LB RE (TR Y) %% HPV &L i
PR
122 HPV #&fll A% B EBBEEA 6, Tk L E

Rb 53y B SRR B SN 1, NGRS AT X 8 36 e
Ky 4 J O B SR 43 B Sk T R A A A
$REL DNA, 1755 —ARTRAS T FE2 A, £ LAk 352 gl
R OYREAS T A 5, LIAEXT SR (relative light unit, RLU)/
X BB IG AL {E (control threshold,CO) [ {E 3 H Wy 45 51 | &5
RLU/CO= 1 /R HPV J& YL fHM: . 2050 &1 [ 35 [ Digene
INF], ARG HPV16/18/31/33/35/39/45/51/52/56/58/59/68 4L 13
AEfE HPV LA 5 A77E =2 Fh HPV JEF AN /R HPV £
HOREGy . B LEEP J s TR VIS B ZUEAG, TR 2R —
RAZ PR FAR Y2 T HPV B FH
12.3 PBEEEEN  Fioh B BB EA 6, BB de i
B3, 288 7500, i 2 IR AR R DI E M EE 1/3 Bt
S (ERE 3~5 ), REENT 72 h WICBATE N A 255 nf ik,
5 1 R AR 2% pH 4R (pH B 3.8~5.4) % T [iE pH
B BFEE 2 AR BRI IR IR T8 R b, TR T8
Ja AT R hEE(10x 100 £%5) T A& BE E R, 2%
TERAE SV B R GO SIBEA T ) 1 TR A 2 A i A
TEZAEE RPN (DB R | 9 i3
BANEF - I AM R 1~9 A5 1T B WL 51 440 T - 25 20 o
H10~99 A5 TG - it 5 U0 25 ) 4 WL B 1 1) AH 7T 4 = 100 4> 5
IV G i 558 WL 5 200 T 58 B 1l DA s B A i R B e At 5 1T ~
MR FRE AR EEIER . (AR [ X%
R E AN S 13 B L Uk P A FP S 4~6 B T2
WA AR SE T~9 Bl IV R b 4B RN 2Rz 10 s 1T~
T FRIR BB R AR o (3) R B WA B LA
FFUFT I FoR BB RME Y R R
124 SpEMGEZIEFRGN  REZSHEE SN2 B ## K
M5 mL 4326 2 4, Horpr 1485 1000% g 250> 10 min, B FJZ M
THE T —20°CokAa TP R A7 ZEAN , SR FH g2 bt v R I V5 4
FEBREE H A (immunoglobulin A,IgA). ¥ Bk 1 G (im-
munoglobulin G, IgG) . fEFkE 4 M(immunoglobulin M, IgM )
AKF- iR & B A A SRR BRA A, I 5 4
Fie BRAL S AR Ui W B4 T D3 1482 BD FACSCelesta™
I 340 i ASCRS I 41 A If. CD3*.CD4* .CD8” [ 43t , FF 35
CD47/CD8",
1.3 BEiAFIS4H

A B e LEEP R R b Vs 1 4AEE 12,1 4E )5 kAT
HPV B, 342 15 HPV R8s HPV Rp2gie
(n=41)F1 HPV #:[H4H (n=306 ).,
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HEF SPSS28.0 Fiit2E i i:, IR n( %) R, 22 K6
B R VTR S-W R IR Y B IE A LI Fon 4L t 4555
PR 2 K Z K # Logistic [H43#7 CIN £ LEEP J5 HPV £
LRSI R 22, P<<0.05 WEFBGIEE L,

2 &R

2.1 CIN ## LEEP J§ HPV 4B B EE ST

HPV FRLLERGL AR IS =45 % R HT HPV ZHIRGs R AT
HPV J 8 4 i = 100RLU/CO . FARY) % HPV 24 FHH: il =5
F HPV #: B4, W)ukbEAR AR A <20 & L BIIK+ = F HPV
I (P<0.05); FILH 8 35 7 I RHT CIN 434 728 22 K¢ 9]

IHEE Y LU UL, 28 5 eI L(P>0.05) . LK 1.
5 1 CIN #3 LEEP f5 HPV #EL B R 0T B E R 5 #[n(%)]
Table 1 Univariate analysis of HPV persistent infection in patients with CIN after LEEP[n(%)]
Factors . HPV persistent HPV conversion group 2 P
infection group(n=41) (n=306)
Age
=45 years 143 23(56.10) 120(39.22) 4253 0.039
<45 years 204 18(43.90) 186(60.78)
Age at first sex
=20 years 304 32(78.05) 272(88.89) 3913 0.048
<20 years 43 9(21.95) 34(11.11)
Times of birth
=1 times 279 36(87.80) 243(79.41) 1.616 0.204
0 times 68 5(12.20) 63(20.59)
Preoperative CIN grading
II grade 233 24(58.54) 209(68.30) 1.563 0.211
[T grade 114 17(41.46) 97(31.70)
Preoperative HPV multiple
infections
Yes 52 14(34.15) 38(12.42) 13.398 <<0.001
No 295 27(65.85) 268(87.58)
Preoperative HPV viral load
=100 RLU/CO 125 28(68.29) 97(31.70) 21.008 <0.001
<100 RLU/CO 222 13(31.71) 209(68.30)
Lesion involved the vaginal wall
Yes 297 39(95.12) 258(84.31) 3.425 0.064
No 50 2(4.88) 48(15.69)
Surgical margin HPV infection
Positive 76 17(41.46) 59(19.28) 10.401 0.001
Negative 271 24(58.54) 247(80.72)
2.2 CIN £ LEEP J5 HPV 54 B £ B R Logistic BJ3  HPV Fp2HB L fER A 3R (P<0.05)., W3k 2.
ST 2.3 £/ HPV & REAS HPV HRAHEBERETRKIRL
LU (=45 ¥ =1, <45 % =0) WIRIEAE TR R (<20 LEg
4 =1,=20 % =0) AHj HPV ZHEEY(Z =1, =0) ARHf LI HPV FRe e L A FUAT IR . TR 4R

HPV 5 8 # & ( =100 RLU/CO=1, <100 RLU/CO=0) . F R
V1% HPV J& e (FEE =1, B =0) 4 [ 45 &, LEEP J5 HPV ¥
SLR (2 =1, 75 =0) N E A i, ZF &K Logistic [7] 9 5347 i
N AR =45 % ORET HPV ZHIRYE AT HPV i EE =
100 RLU/CO., FARYIZ HPV J&Y fHH: Sk CIN 3% LEEP J5

JERRERE AR I~ TG LB T HPV S5B12H, TRRF 2R
IVt il . pH B = T HPV 7 A1 (P<<0.05) ; P4 8 & TR RE %
EEMEAR 2R 1 RILGIE, Z2REHI¥EXL (P>
0.05), W33,
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% 2 CIN % LEEP J5 HPV HrER R M £ B & Logistic B
Table 2 Multivariate Logistic regression analysis of HPV persistent infection in patients with CIN after LEEP

Independent variable B SE Wald »* P OR(95%CI)
Age=45 years 0.034 0.013 6.974 0.008 1.034(1.009~1.060)
Age at first sex<<20
0.046 0.026 3.106 0.078 1.047(0.995~1.102)
years
Preoperative HPV
0.316 0.140 5.062 0.024 1.371(1.042~1.806)
multiple infections
Preoperative HPV viral
0.181 0.063 8.176 0.004 1.198(1.058~1.356)
load=100 RLU/CO
Positive surgical
0.272 0.070 8.214 0.004 1.313(1.144~1.507)

margin HPV infection

x3 Eion HPV 8 REAES HPV HBAMRBERAE SRR

Table 3 Comparison of vaginal microecology between HPV persistent infection group and HPV conversion group at follow-up visit

HPV persistent infection HPV conversion group
Items X/t P
group(n=41) (n=306)
Dominant bacterium was
22(53.66) 233(76.14) 9.382 0.002
Lactobacillus [n(%)]
Flora density[n(%)]
I grade 3(7.32) 15(4.90) 0.078 0.780
I ~IIT grade 34(82.93) 285(93.14) 5.081 0.024
IV grade 4(9.76) 6(1.96) 7.850 0.005
Bacterial diversity[n(%)]
I grade 3(7.32) 9(2.94) 0.970 0.325
I ~III grade 28(68.29) 288(94.12) 26.550 <<0.001
IV grade 10(24.39) 9(2.94) 28.128 <<0.001
pH(x 5) 4.70+ 0.23 4.04%= 0.30 13.556 <0.001

24 SigH HPV $#ERELES HPV HIAANMNEFMAEREE  IgA 1gG . IgM KK T HPV #8741 ,CD8" & T HPV # B4
R H EEIERIER (P<0.05), W4,
L2} HPV Hrakjdye 4l 41 JH 1l CD3*,.CD4*,CD4/CD8",

% 4 5158t HPV #H4LEHA S HPV A SMNE M40 B g A il SRR AR LA (2 5)
Table 4 Comparison of peripheral blood cellular immunity and humoral immunity between HPV persistent infection group and HPV conversion group at

follow-up visit(x s )

Indexes HPV persistent infection HPV conversion group . »
group(n=41) (n=306)
CD3"(%) 61.42+ 5.83 63.46+ 5.13 2.352 0.019
CD4'(%) 19.50+ 3.67 28.08+ 3.99 13.047 <<0.001
CD8"(%) 33.14% 4.60 30.39+ 3.20 4.875 <0.001
CD4'/CD8" 0.59+ 0.15 0.92+ 0.21 9.729 <0.001
IgA(g/L) 0.51% 0.19 0.66+ 0.19 4.747 <0.001
IgG(g/L) 5.18+ 1.04 7.03+ 0.86 12.602 <0.001
IgM(g/L) 0.51% 0.16 0.58+ 0.11 3.601 <<0.001

FrgEi s fa iy HPV ERGL 1B A AL "CIN FI'sy S0

3 3
1 WEF RN HPV £ R R RO 5
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AR B SR Rz 386 1 I3 2o S bR ML i 1 T HL e ) 1
gibE,90% LA I A2tk HPV YRRl 7E 2 4E N H AR TE IR, B4
AN 196 1] & R Shy e S i A8 A 55U, LEEP 2 —Fjieg
BT R A, 3 2o B 55 I 45 ra i U1 I S 2 20, 7 A3 23 40 Fl
e 17 R iR AR L , 7 B A 2 R IR 4 40 ) Bl
FEL I AR R AR (AR N K A R VR , 1 B s AR 1 2
FLk 1 B Y, BAT BRAE TR AR IR i R R
PR JRIRYTY CIN BE T . LEEP 72 VIR CIN AR 41
B TR, o BE 4% 25 B HPV 3 2F 1938 Br 4141, ik B 1 B HPV
BRI AR T 5 R AL B HPV FE R RETE 2Bk, Itk
LEEP J5 HPV FR2I8 YL JLRADIRE R, T 80 CIN B R, T2
FRRAT LEEP YIRRE SL4H 41, o] S BUE SR ek, I n 2
TR RUEHRES S RS B0, ASBIFSE Hh, 347 3] CIN (3% LEEP
JRIT 1 4R HPV R84 %k 11.82% (41/347), 5%
FAEER] Zang S5UHREAT 11.92% 5 14.20% #2558 .
AL R AR =45 5 RHT HPV Z 8 &G R
HPV 4> 100 RLU/CO . F-AR ¥4 HPV YL} CIN
S LEEP J5 HPV FRa @Y (i fa e R, /T i T« (1)4FE?
AR 13.8 T HIEARH 112 B H BB IEE 8w 45 % )5 [l
Y 2 A VAT R oM (Y HPV B8 g it [ i 7F 5 41
T, R 90% LUtk HPV YL RIFE 2 4R P SR BR (1
HPV R [ AREGBRH SR 6, FRIALH I ARG
Bk HPV M2 S0 HPV i A RRELERYL B B, FLB YL IR 0 bl 25 41
g R R 1, UL E N, i =45 &k CIN B3
LEEP J& HPV FRE2IERYL 0 A5 16 H 2 T AE 51438 g ARl 1 in
Toik BARTE R HPV S8R YA O o [WIA Bl AR e iy 3 o,
MR i 2z i/ b, T B A AR S 4 AR, BRI
AT, FHORSE 2R HPV FU&™, (2)AH) HPV £
FJFEYe HPV 2 —FP U AR DNA SR8, A L E0m i e T
e fER S ARG, AN HPV 2R ELEANR] A B R L A
[ FIECE AL, 450 HPV 28R4 4 HPV DNA %45 3 DNA
rf, X LTS B0, Ouh ZE09)F 5 4l , A LB — HPV
Ye ,HPV ZHERYe CIN B ARG B S R e (AR fE
GRS AE , HPV 2 H& e 5 HPV R8T, HEET
HPV B — ML HEIFEY 5 CIN [ #H AR5 HPV {5 BRR 1 X R i
AN, FTRES AR FT HPV RG2S L  HLIATEBR HPV By
RS TRDER K, FLX ML G S50 35 0™ 5, K 1k HPV R s
R R, AT HE—AES . (3) AT HPV Ji &4 =100
RLU/CO:HPV J 8 4 i S 8 PR B e b R 40 i rf HPV (145
VUK, HPV 3 283 28 i 5 SRR 4 L Bz 400 B 45t R 400 i o o
A BUE B RS, HPV R R = Ul W HPV 42 11 T 5 BReT,,
ARREE RN, ARETHPV fF 83 &2 100 RLU/CO i CIN
£ LEEP J5 HPV FFa e i G 8 2, FTRE S HPV S 852k
A, R HPV &I 5 iR IR, 54 2018 A LR
7S 5 R A B BRTRAL , LEEP T B AN B HPV FF2d Yy, (4)
FARYIZ HPV J&RYL . H i JosT % HPV AR 25 i AR 7
¥, LEEP S SRBEVIFR B HUR AL ) HPV A AE R AL 1
HPV Y HAT " oAb ", — N T BEAEAE 2 A B TR
Z R SRR 8 SR iR Rz, TTHPV B8tk bz, -
ARAYZ HPV e B 156 I 28 35 177 20 A TR e 7 k22 A Joke

Y, Kk LEEP J5 %) 2 /1 HPV Rp2 i yeth, R A 2 4 L,
LEEP J5 V1% B4 H 8 1 AR A 75 R s BIRAAE 1 26 0
PAEL TR, LIS HPV 2R,

FATE A2 REE L NS RE M 2 —,
F B3 P B P TR R R i R G L N A3 I R YT R e AN I3
f R A R 2, B P I P R R P2 B L AR A S
YR BHIE A A, A A P SRS I A Y — T e o o R,
T Bl A 25 VA 52 AR P 025 o 81 22 S, 224 B T ol A 285 Y- A T
N, T BRI P B RS IR AN G B R T D RR SZ 5, B R
Ye LR, RIRFSE & B, K% HPV JERYen] gifs P i 5,
AR AR AR A TR S, BRI T A R85 B B0 b o s R 48
HIEAER S0 HPV B iR, CIN 47 F AR 745 T BHIE 13
APHIFIREINER HPV R EEE BRE, 1K i) B T8 Sl I s e LA
FUFFRC A RSB, nfa A m oAb 24, [AiE pH (>N 3.8~
4.5, HIE R R A BRI 2R I~ TR, ARfFIT4s R
7, LR TE B ST, BB R A AR A R AR B AU BER , (H
HPV RSB 18 AT D FUFF B . TR P 2
FEE 1L~ T2 LR HPV #2834, pH {555 F HPV $£B4
VLI HPV FRLL ke 5 B MR SR 3¢, HKi%E HPV #
R, BA3E pH . PL 3B B SR AT B 2 AR B ik &2 A0
AR S22 5 HPV Y B HUAUR Y HPV J5 75 2Ll 1 I
SEIEATIRYY, 4 HPV i) b Bz A FE RS2 i 23 s 4 i A A
GaE A AR LA PR, T BR HPV JFRE AR #E 2k, Xt
S KER Lo MRS A 5 PR RN H &S % HPV [ = 2R
PRIC7281 T 240 e 200 b 328 Ty B v fe T B () A IR, T PRI
RELAE P FEL BB B, S A RN A T i 2 AR A
F Pk CD3*.CD4",CD47/CD8" IgA IgG IgM [#% It ,CD8" 7t
L ARTRSRASRER, E120 HPV £ s 20 41 A 1l CD3*,
CD4' .CD4"/CD8" .IgA .IgG IgM /K Vit F HPV %% Ff 4 ,CD8"
T HPV 5 B4, U HPV 422k Y 20 4 A A4V S 22 31
RIS, 43 HPV SR 2 KB AR B, 24 58
HHPETIN L LLE R HPV i HPV BB H S8 TR A 216 £
LR G B E6 (BT A58 11, kB R0 WAL, S 3 HPV $42
R I 2P BRI e 1™, BRI & 19 HPV FE it &
3 TR SR R G A N R N, R R R Gk AR o
HPV p= A MR RIPLIAR, 85 AR HPV TR, KRBk
HPV (FER B, BATE S 25 RGEANE N Lot R B A 4 28 o
B, B STELBAAE b R 40 AN BAE R S e (R, 76 15 [ HPV &
Perh BAEAER, A HEASCT IEMAES S A S %8 f HPV &
Ye B ARELAE IR ML o Ak T2 2 B B, HOpR A LA fratk—2
5% .

Zi 1 ik, CIN 3% LEEP J5 HPV FR4LE YL 547 4% HPV
ZHEERY HPV s . FARYIZ HPV YA 3¢, LEEP J5
HPV FFEEIEYL AT 3 CIN B35 B T8 b 25 A s 15 D=z
Pio (AABEFALBEYT T 1 45,3843 CIN [ LEEP J5 Pk HPV
B R A 2AEN, AREsE I B R PR AR . RIREATR]
HPV &R f) G R st () MBI RE AR H], ARBFFEA T T
HPV #5421 5 HPV $5BH4L | 4 f5 B A S Fn e s o
Resfb, i/ RE HPV YL CIN F 3 8 ik
BAPETIRRAR L, HAHSCHLHIA Tt — 5T
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