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Effect of vaginal mucosal immunity and human papilloma virus infection on aminolevulinic acid-photodynamic
therapy efficacy in patients with low-grade intraepithelial neoplasia Hua Caifeng, Gao Juan, Xia Yafang, Wang
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[ Abstract] Objective To investigate the effect and interaction of vaginal mucosal immune
function and human papilloma virus (HPV)16/18 infection on therapeutic efficacy of aminolevulinic acid-
photodynamic therapy (ALA-PDT) in patients with cervical intraepithelial neoplasia (CIN). Methods Total
of 124 patients with CIN admitted to Jiangyin Traditional Chinese Medicine Hospital from June 2021 to
March 2023 were collected. According to the efficacy of ALA-PDT, the patients were divided into ineffective
group (31 cases) and effective group (93 cases). The general information, vaginal mucosal immune function
and HPV16/18 infection status of the two groups were compared. The influencing factors of ineffective ALA-
PDT in CIN patients were analyzed by multiple Logistic regression analysis, and the interaction between
vaginal mucosal immune function and HPV16/18 infection on ALA-PDT efficacy in CIN patients were
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analyzed by a generalized multi factor dimensionality reduction model. Results Age (> = 4.803, P = 0.028)
and history of miscarriage (y* = 12.949, P < 0.001) between effective group and ineffective group were
significantly different. CD3" T lymphocytes [(60.05 £ 12.26)% vs. (48.82 + 9.63)%: ¢t = 4.641, P < 0.001],
CD4" T lymphocytes [(39.05 £ 7.05)% vs. (33.10 = 5.21)%: ¢ = 4.318, P < 0.001], CD4"/CD8" T [(1.38 = 0.31)
vs. (1.09 + 0.23): £ = 4.783, P < 0.001], IgA [(2.21 £ 0.66) g/L vs. (1.61 + 0.43) g/L: t = 4.731, P < 0.001],
IgG [(13.68 £ 4.18) g/L vs. (10.35 +£3.21) g/L: t =4.051, P < 0.001], IgM [(1.26 £ 0.29 g/L) vs. (1.07 + 0.23) g/L:
t=3.314, P = 0.001] and the proportion of HPV16/18 positivity [37 (39.78%) vs. 21 (67.74%): y* = 7.299,
P = 0.007] of patients in effective group were significantly higher than those of the ineffective group; CD8" T
lymphocytes of patients in effective group [(27.50 £ 6.08)% vs. (30.36 + 7.11)%: ¢t = 2.172, P = 0.032] was
significantly lower than that of the ineffective group, with significant differences. Logistic regression analysis
showed that age (OR = 1.864, 95%CI: 1.100-3.158, P = 0.021), CD4"/CD8" T (OR = 0.586, 95%CI: 0.433-
0.792, P = 0.001), IgA (OR = 0.657, 95%CI: 0.497-0.868, P = 0.003) and HPV16/18 (OR = 2.767, 95%CI:
1.239-6.180, P = 0.013) were independent influencing factors for ALA-PDT failure in CIN patients. GMDR
interaction analysis results showed that CD3" T lymphocyte, CD4" T lymphocyte, CD8" T lymphocyte, CD4"/
CDS8'T, IgA and HPV16/18 infection interacted with each other in the clinical efficacy of CIN (test sample
accuracy = 0.7342, P < 0.01). Conclusions Age, CD4"/CD8" T, IgA level and HPV16/18 infection were
all independent influencing factors for the efficacy of ALA-PDT in CIN patients. Logistic regression model
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established based on the above factors could predict the clinical efficacy of ALA-PDT.
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0.35 71.1 47.8 94.5 5.5 522 923
0.30 68.6 422 94.9 5.1 57.8 37.1
0.25 67.6 39.6 95.6 4.4 60.4 35.2
0.20 67.1 38.5 95.7 43 61.5 34.3
0.15 65.3 33.3 97.2 2.8 66.7 30.6
0.10 57.4 15.1 99.7 0.3 84.9 14.8
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IgA (g/L) 0.420
<196 14 (66.67) 13 (35.14) 8 (80.00) 27 (4821)
> 1.96 7 (33.33) 24 (64.86) 2 (20.00) 29 (51.79)
1gG (g/L) 0.847
< 11.82 18 (85.71) 15 (40.54) 9 (90.00) 20 (35.71)
> 11.82 3 (14.29) 22 (59.46) 1 (10.00) 36 (64.29)
IgM (g/L) 0.175
< 1.10 16 (76.19) 15 (40.54) 7 (70.00) 24 (42.86)
> 1.10 5 (23.81) 22 (59.46) 3 (30.00) 32 (57.14)
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T 9 FHEBEFESIEThEES HPV16/18 IEYLXt CIN I ARYT 232 HAEH ) GMDR 44t

R KIS AE A HER L Bidas (PiD AN A — B
A8 0.6532 7 (0.0732) 6/10
Al/A8 0.6640 8 (0.0526) 7/10
A1/A3/A8 0.6714 9 €0.0113) 7/10
A1/A4/A5/A8 0.6885 10 €0.0010) 9/10
A1/A2/A3/AT/A8 0.7037 10 €0.0010) 10/10
A1/A2/A3/A4/A6/AS’ 0.7342 10 (0.0010) 10/10
A1/A2/A3/A4/A5/AT/AS 0.7282 10 €0.0010) 10/10
A1/A2/A3/A4/A5/A6/ATIAS 0.7286 10 €0.0010) 10/10

M Al A2, A3, A4, A5, A6, A7. A8 MRS CD3' T HE4H. CD4' T #E4H. CD8 T #E4H. CD4/CD8 T, IgG. IgA.

IgM. HPV16/18. * NiRAERA!

W
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Yo, PORTECINYARYT I A2 A BRI GV FEHPV16/18
B, RftEmiinT T &

K2 HUWR R e ) IR g = BER AR AE R R
2, RGeS RGE R T WU TR AR IR 5 — i
HEpIE., X— R eZE R R SIS S R %)%
AN, HREAE AL A R W B, A AR B
WEE M2 B AR N AR Y AR R I,

IgA/KF ACINE#E ALA-PDTIEIT Jo 8 B 7 50
K&, fEHE WY, [gAFE B RIKEEF
1E, FHMKAMM kG, =580 E R 40
T BT 7 A2 1) 2 R A B 92 BR AR 1 A2 Ml e S 4 i
&, BEEY. X—EEWkE 58N E1EH
Mt 77 A iz ik B FR R =, I E WA 4G,
TR WG A, AEAE T AN il o At S5 ik
Ja G LA, 2 b B IgABTAR AR 12 IgA
M. IXECR I S AN IR A A S, 25
FHIE R S [ B2, A R L AR B 2 7 4 B
T, AT T & BB R A TR G P TR i fE
PR HTAN A S55 AR R B AL ] o o 4 2 B A
CD3" Ttk EL4H fa 2 1A 7K BE 65 J WL A7k 241 g s 928
Thfe, TMCDA" Tbk T2 it D0 99 vk A 8 428 e 928 I
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CD8" TAJ LU LR B S T e PRS2 A
LR ER, CD4/CD8" T5ALA-PDTIRFRIT 2L
MASZHSE, FTREH TCD4/CDS T[4, [ B
M ) S B DR 2 B IS o RIS, A SRR
TAEMIR AU, BT ARAE AR P 8908 5L R R A 5
A7, BRSPS R e DURGE JF 3. 1X 2 S BT
o JEARIRRE TR IE, 15 BRSO R AR SR A A0 L) RE
2 Es, My g

Zi b, F#. CD47/CD8 T, IgAKTF X
HPV16/18/8 4L ACIN H # ALA-PDTIEJT o247
MRS E, AR DA BRI ST Logistic[] U5
R AT 4 ALA-PD T RGEAT B o AEARHT 5 47
FE— 5 R BRI, AN IRE AR E R B R — BT
O, GERMERAFEAR R B TR R I B DU,
Kb L ARG, EEMCINGE, FEMAILH



FAESEIG AN PRI Gem 2% 25 (BT hR) 20254E4 7 5194 4523 Chin J Exp Clin Infect Dis (Electronic Edition), April 2025, Vol.19, No.2 e 103 -

DY RFEARE; A4, BIUHAERALA-PDT
ZANEAMR ST T OREE, MR AN R /i
—BRTE, AR RS T m Ak .

2 F x M

[1]  Junya Z, Keyan C, Zhilian W. Prevalence and distribution of human
papillomavirus genotypes in cervical intraepithelial neoplasia in China:
a meta-analysis[J]. Arch Gynecol Obstet,2020,302(6):1329-1337.

21 &8, BRRE, BRZE, & 58 kKBRS T E2UIRE
S N LSk R0 550 I AH O IR R AT T R (D] o I R O
£,2020,22(1):151-154.

31 XU, SBE. w0 s 5k B A RIAR T KR IR TN R 3R BT 7
HERRT]. EBRIEra R 44 4,2021,48(3):337-342.

[4]  FBUK, R, X158, 55, &30 8 H HPV 16/18 5 ik 4k 1 9
TEE RS [T]. v A 2525 44 78,2022,34(02):206-209, 215.

[5]1 FEML, ARG, ERE BRSO R
Th1 7403, Treghi i K AR IS K 5223 IR AR [J/CD]. Hh s
6 TR R K s 44 R (FRL T ), 2019, 13(4):281-286.

[6] ZengH, Liu M, Xiao L, et al. Effectiveness and immune responses of
focused ultrasound ablation for cervical intraepithelial neoplasia[J].
Int J Hyperthermia,2022,39(1):539-546.

(71 KRS, KU, B BIE. S8MAESERBRES TFE
IR b B P9 AR A S M I TR TR (D). o I R IR A Ak
£,2024,52(5):522-524.

[8] K mz, i, & BHLE R AR RE BHIHIERUIAR
JEHPV R ERIE G () 5 f R 3R 2347 B FLox BTG A 25 S B i 15 2
BERTRZNAL]. BURAE MBS 243 1, 2022,22(15):2854-2859.

[9]  WEL. EPREM]. SRR, dbat: AR BT RAE,2018:402-
403.

[10] B LT, SR B2 b W RE A A 57 L], 8 22
4 7%,2016,17(4):359-361.

[11] JEEH, ZA%, ZEE. TESAILIRNEEG S B S0E KA
FRIE[V/CD). Hh e S A PRI G A 2 (T h),2017,11(1):81-
84.

[12] A4, KeZr. PLEMAES 5 EHHPVIEG, B HUHALRI R R[]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

R 7= R FE,2021,30(9):703-705, 709.

SKIELL, mNETE, SR, B AL P IR B UM T A v G s

EVRYT BRI I]. P E R 25 5 10,2021,23(12):902-906.

wiE, 87, LT, . 63 1iRyT S SURSUN LB ARAZ KT AL

WLEZ[T]. SEFH IR IR = 24 44 7£,2021,25(23):106-109.

R, bR, SYE, & WOl TR T B SRR AR A

384543 T[], B PR A BRI 24 75,2023,15(01):37-40.

FH¥E, fifd, BEW, . ALA-PDTHITRPESH L LA

JoE 9 A8 A v fa U HP VI Gl PRL 52 [T]. o [ R Bk A2 07 2% 2%

£,2017,31(9):975-977.

FCERA, BRI, R, A S-SR IR ) TR IR YT F E B

S BIR L R P A e e 1 BN LS R TR IR (T RO D).

IR ZE 25 2% 75,2021,25(6):20-24.

Zhang J, Liu G, Cui X, et al. Human papillomavirus genotypes and

the risk factors associated with multicentric intraepithelial lesions

of the lower genital tract: a retrospective study[J]. BMC Infectious

Diseases,2021,21(1):554-554.

5. NFLKIRIN A 5 B BRG] _E B A AR A 20 3],

I PR A ERL P 24 44 75,2020, 13(22):147-148.

Lopez-Filloy M, Cortez FJ, Gheit T, et al. Altered vaginal microbiota

composition correlates with human papillomavirus and mucosal

immune responses in women with symptomatic cervical ectopy[J].

Front Cell Infect Microbiol,2022,12:884272.

RUEEE, XA, BT EES T T E & ARARG S SR

TR G 55 ] TE R e % T R A QPRI T[], b A 4 R

1@,2023,38(4):755-759.

B, A, 2575 2, 5. HP VIR YL 5 5 505 A £ ey i 47 R i

AP S B IR A A S T, 9T FK R 2£,2023,29(8):1274-1279.

{4, 3%, BRAEER, 5. S HURYHPV B M B bRk P

A B LT B 7 2 2 ,2022,29(6):492-495.

RS, 2RIRIR, 0%, 45, e RGP ER A A 1E AL IR

G AR FA D). IR AR S 2% 5,2023,41(10):769-773.

TLHERE, JRE, PRIeRe. AL A g o I i i o o

R G DI REAACI A3 AT (). o B R 242,2022,31(4):83-87.
ISR H . 2025-01-08)
(Rt FhRAE)

PR BERE S 5 B A I LB R E 16/18 B3t T HKARN LA NBEEEYE - LEHF

kA7 249 %A [J/CD]. b R A s REALE R LE (BTFRR ), 2025,19(2):96-103.



