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Abstract

Objective: To analyze the distribution of human papillomavirus (HPV) subtypes among patients
with cervical intraepithelial neoplasia in Kuqa City. Methods: Clinical data from 3107 patients who
underwent HPV genotyping, ThinPrep cytologic test (TCT), cervical biopsy pathology, and immuno-
histochemistry at the Kuqa Medical Group from April 2024 to September 2025 were collected.
Among them, 200 cases with abnormal TCT results, abnormal HPV testing, and concurrent abnor-
mal cervical biopsy pathology findings were selected. Cervical lesions were classified (including
cervicitis, cervical intraepithelial neoplasia, and cervical cancer). The HPV infection status in differ-
ent categories of cervical lesions was analyzed, and the distribution of HPV subtypes in HPV-positive
patients was examined. Results: Among the 200 patients, 71 cases (35.50%) had cervicitis, 54 cases
(27.00%) had low-grade lesions, 66 cases (33.00%) had high-grade lesions, and 9 cases (4.50%)
had cervical cancer. The single-infection rate of HPV was higher than the multiple-infection rate in
patients with cervicitis, low-grade lesions, and cervical cancer, while the single-infection rate was
lower than the multiple-infection rate in patients with high-grade lesions. Statistical analysis re-
vealed that during the precancerous stage, the multiple-infection rate increased with the severity
of cervical lesions. When lesions progressed to cervical cancer, they were typically driven by a sin-
gle dominant high-risk HPV type, leading to a subsequent decrease in the multiple-infection rate,
with a statistically significant difference (Ptenda < 0.05). HPV16 was the most common subtype, fol-
lowed by HPV18, and multiple high-risk subtypes were frequently detected in women. Cervicitis
and cervical intraepithelial neoplasia were predominantly observed in the 30~49 age group, while
cervical cancer had the highest proportion in the 260 age group. As age increased, the proportion
of single infections showed an upward trend, while the proportion of multiple infections corre-
spondingly decreased. Conclusion: In Kuqa City, the dominant HPV subtypes in patients with cervi-
cal lesions were primarily HPV16 and HPV18. During the precancerous stage, multiple infections
were relatively common, but as lesions progressed to cervical cancer, they were typically driven by
a single dominant high-risk HPV type, resulting in a reduced multiple-infection rate. These findings
provide important epidemiological evidence for the prevention and precise screening of cervical
cancer in the region.
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Figure 1. HE staining and P16/Ki-67 immunohistochemical expression in cervical lesions
& 1. EHmEELA HE FE K Pl6/Ki-67 RREANRIL
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Table 1. Cervical lesion types in 200 patients
1,200 HlEEEHHRERE

Bt kA H 4L (%)
R 71 35.50
KGR A (CIN T) 54 27.00
7 AZ (CIN TI~T1T) 66 33.00
B3 9 4.50
it 200 100.00

3.2. FRIEFETHRETEE HPV KFR
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Table 2. HPV infection status of patients with different types of cervical lesions
2. TREHNETHLERE HPV BIFR

Bt 1515 B EZ N

EER 71 50 (70.42) 21 (29.58)
IR (CIN 1) 54 36 (66.67) 18 (33.33)
0 A% (CIN TI~TIT) 66 32 (48.48) 34(51.52)
B3 9 7(77.78) 2(22.22)

&t 200 125 (62.50) 75 (37.50)
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Table 3. Distribution of HPV subtypes in HPV positive patients

%% 3. HPV (A £E& HPV TR S /HIER

HPV JE KA
16
18
31
33
35
39
45
51
52
53
56
58
59
66
68

SSUE-o

60
26
17
14
11
9
8
10
13
6
9
16

FA— Y
46 (76.67)
18 (69.23)
10 (58.82)
8 (57.14)
6 (54.55)
4 (44.44)
3 (37.50)
4 (40.00)
7 (53.85)
1 (16.67)
3(33.33)
9 (56.25)
3 (37.50)
1 (25.00)
2 (40.00)

14 (23.33)
8 (30.77)
7 (41.18)
6 (42.86)
5 (45.45)
5 (55.56)
5 (62.50)
6 (60.00)
6 (46.15)
5(83.33)
6 (66.67)
7 (43.75)
5 (62.50)
3 (75.00)
3 (60.00)
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E AU AE L B AR T 30~49 AR,

4,

Table 4. Distribution of cervical lesions in different categories and age of patients

® 4. TERHNEIRESBEFR BRI

£ HPV BHYE NG, Rl e 2 A s I A —

M B HUEAE>60 5 ERA P Ee By, AR

ERH) B BEKG=71) BEHEBCINLr=54) FEIHZ(CINIIL 2=66) HHEHn=9)
<30 38 18 (25.35) 12 (22.22) 7(10.61) 1(11.11)
30~39 62 20 (28.17) 18 (33.33) 22 (33.33) 2(22.22)
40~49 54 18 (25.35) 14 (25.93) 20 (30.30) 2(22.22)
50~59 34 12 (16.90) 8 (14.81) 13 (19.70) 1(11.11)
>60 12 3 (4.23) 2(3.70) 4 (6.06) 3(33.33)
&it 200 71 (100.00) 54 (100.00) 66 (100.00) 9 (100.00)
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Table 5. HPV infection status and age distribution
2 5. HPV BREIERSER 2 1ER

RS 1115 LS d/S % H Y
<30 38 21 (55.26) 17 (44.74)
30~39 62 37 (59.68) 25 (40.32)
40~49 54 35 (64.81) 19 (35.19)
50~59 34 23 (67.65) 11 (32.35)
>60 12 9 (75.00) 3 (25.00)
it 200 125 (62.50) 75 (37.50)
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L AE o o B JEC AN 452 36 5 o T AR A0 A I 2R, (RFEAR K, G IR MG, RN
A RAERI, bR AR KRR EEIUREF, Pl6 5 Ki67 Fik R EEEMX, HEHEK
SFRILGEBM HPV R EE I E . i HPV RS R E W ZEL, — S8 Ple @Rk,
T —J7 R A e T, A Kie7 PHPEZRA S, TEA “HPV &R —P16 mi3kik + Ki67 miRis” WKk
fEPERIAME 6], X PPN A FRIBEHRIE RS CIN KB U, MAMRHES CIN & KA
W, 2RI P16 BYE. Ki67 IERE BB, sh4h, P16 5 Ki67 [ “XUBHME” FRakxt ) Wr s fa 1Y
HPV G 80w A R L, WA MX 2 &R HPV | “IRGURE” 5 “FUiRE” « X2 EHE
7 7 B 0% R Th IR S DRI [ 7] T J 25T B 30 1 R 78 B3 HPV LR A 7L, AN B Tl 8 A AL 7
s, o4 E HPV A 7k 2 38 (4 S B Bl 4y, B B RA T AN B IR TR 2 .
AL RER, BHMA . RGIHRA . S EH HPV AR T2 SRR, mgkas i — R
RART ZHBYE, Gl ihH o, 1R, 2 HIE Y2 b e 30 A2 ™ B AR I . 24
AR L A e IR, R B — AR AR HPV IKE, 2 EBORR L RE, ZRERITFELP
» <0.05); HPVI16 B G N Bk %2, HON HPVIS B, Loy £2 fh s i 0 BVEE M o s R A ey
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I H N 2 R [ P — R 3T AR SRR G AR o Sy > b e 114 SIS RORG A 7 A A 1 AT R AR
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FIR AR, FRMRA AR, HEShHAE SRR 2 &G P RTEIL R, AR S 300 &0
BANFET AR A SRR

ELWAB
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