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[HE] BR3P IS X AE L AHEAFL LR (human papillomavirus, HPV) #2IBEAL, ik X
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HPH—FMENE (14.99%), WEHAM (3.71%) , —E KD FRHZERMER (0.88%) &AW, MELtE HPV [H
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[RBIA] ik, AFURBNTE,; BUE; v, REEER

[RESES] R373; R7II [ XERFRFRD] A [XEHE] 1674-9081(2025)05-1325-07

DOI; 10. 12290/ xhyxzz. 2024-0914

Investigation and Analysis of HPV Positivity Among Adult Women in High-altitude
Regions of Xizang: A Single-center Cross-sectional Study

YIXI Jinba', WANG Gaoxue® **, BASANG Ciren*, GASONG Zhuoga', PU Zhi',
CIREN Yangjin', BIAN Zhen', LIU Zhijuan', DU Juan®"’

'Department of Clinical Laboratory, People’s Hospital of Xizang Autonomous Region, Lhasa 850000, China
*Department of Clinical Laboratory, *State Key Laboratory of Complex Severe and Rare Diseases

Peking Union Medical Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100730, China

HPEEE  E RS XA SR A5 sk

HEETH . TR AEX ARFFR S AR SR EFTE [ XZ2023ZR-ZY02 (Z) ]

SURASC. PSS, Eady, BRI, 5. VBRSSO X AE ot 0PV BRI 4047 . B OB E ST (], PR 2 gy
&, 2025, 16 (5): 1325-1331. doi: 10.12290/xhyxzz.2024-0914.

Vol.16 No. 5 1325



tfBE &

*College of Laboratory Medicine, Chongqing Medical University, Chongging 401331, China

Corresponding authors: DU Juan, E-mail: dj_pumch@126.com
LIU Zhijuan, E-mail; freefirl@163.com

[ Abstract] Objective To investigate the detection status of human papillomavirus (HPV) among adult
women in high-altitude regions of Xizang. Methods A retrospective analysis was conducted on HPV
genotyping results from outpatient, inpatient, and healthy adult female populations at Xizang Autonomous Re-
gion People’s Hospital between March 2019 and July 2023. HPV positivity rates were compared across different
A total of 6498
adult women with HPV testing were included, with a mean age of (39.5+9. 8) years, including 5440 Tibetan
and 1058 Han women. The overall HPV positivity rate was 19.58% (1272/6498) , predominantly single-type
infections (14.99% ) , while double (3.71%) and triple-or-more infections (0. 88% ) were less common. Han
women had a significantly higher HPV positivity rate than Tibetan women [29.30% (310/1058) vs. 17.68%
(962/5440) , P<0.001]. Among Tibetan women, the top five high-risk HPV types were HPV 52 (3.27%),
HPV 16 (2.68%), HPV 58 (2.35%), HPV 53 (1.64%), and HPV 31 (1.18%). In Han women, the
most prevalent types were HPV 52 (6.24%), HPV 16 (5.39%), HPV 58 (3.40%), HPV 53 (2.27%),

and HPV 68 (1.89%). In the overall population, the highest HPV positivity rates were observed in the <25

ethnic groups and age strata, and temporal trends in HPV detection were analyzed. Results

years (36.76% ) and 60-64 years (32.41%) age groups. Tibetan women exhibited a U-shaped age-specific
HPYV prevalence trend, whereas no such pattern was observed in Han women. From 2019 to 2023, HPV positiv-
ity rates showed an overall declining trend in both ethnic groups, though a slight rebound occurred in 2023.
Conclusions The HPV positivity rate among adult women in high-altitude Xizang is relatively high, with sig-
nificant differences in age-specific prevalence and dominant genotypes between Tibetan and Han women. Targe-
ted measures, including HPV vaccination for young women and enhanced screening and treatment for both
young and postmenopausal women, should be prioritized in this region.

[ Key words] high-altitude ; human papillomavirus; Xizang; cervical cancer; gene type
Funding: Xizang Natural Science Founding Committee Grant [ XZ2023ZR-ZY02 (Z) ]
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AF LB H  (human papillomavirus, HPV) J&
TN R, ©4 B K 200 45 HPV I
R ORRAE HPV 5 & S A AR MU AE I RE JT, Dk
HAY F i fE % HPV  (high-risk HPV, HR-HPV) FIE
f& HPV (low-risk HPV, LR-HPV) ., HPV ZEH Al A
BTGy AR HPV By 7E 24 K M ;&
B R AT AR R S T B, B HPV SR [H 4y A
Rl 75 v F HPV B2 i (3% &, A B gE 4R i, i
FRVHRAFRATE B 22 5, & Mot AR
HPV # fi] B H LR I 780 43 A 7 22 B B 8 %) b [X
PERRAED) ) T HLIX HPV AT 15 00 T34 9
BRI AL . Bk HPV R F R B 248 3
VG Ak = TR X, SF 38U R AE 4000 m D B, B
GV RV, BIF RGNS, 178 S
iy B NER /D, H R TG L HPV R 15 Bl A 56
BB = A F8 0] VE J = 6 45 Hb DX 2 o AR
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HPV L5 B0 S & PR 0 28 73 A R fiF R AT 845 70 #r
LIS 1 i it X HPV SR BEBUIR | 30 5 i 4 bk
R JTREESUERIIBNG TAR R S mMS %

1 #RE5FE

1.1 FFRIZ

ARWFFE M REREE T 5E, LA 2019 4F 3 H—2023 4
7T HFVER AR R ARERL T | 1 B B fd 5 Ak
17 HPV £ I 9 £t N BE R BE R S, 40 A b 1
(1) =182, (2) AZ; (3) TEVHBMGIX fEfE
2V R, HEBRERHE: (1) T2 FERAREE
FYIBEAR ; (2) PRARBM ARFFEIRE; (3) HF5EH
FVERMFAE I B AT 38 i P VA XN R
EBEe B & % L & it (it S . ME-TBHP-24-
112), JE# S A R
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1.2 HARAE

WSO RAEWS | Pl R SRIRSGEREALE
B HPV KA R, AR R (/Y
) | AR (<25 % 25~29 % 30~34 % 35~
394 40~44 % 45~49 % 50~54 | 55~59 %
60~64 % . =65 %) Ltk HPV HMEZR, FF40#F HPV
BE P 2R Bt s ] ) AR fL R 34

HPV Kzl 5. (1) FEARRESRE. hanm
F & IR RE T I T, e HIEHI g
TEFVE SRR I, SRS B — UM R SR A A S
FUiel 3~5 i, BT & MR REEE T, 5
EEOMZRMRN, %E G 4 CHRAE, 48 h NikfT
JEEEREIN, (2) HPV-DNA K il . fif A% B2 32 B
(RIS YR M A RN A, HE) B
FRAH ) HPV-DNA, HAG PR IEREA AL B L5
SYC . AEIRPEICS Ak, YOI EIME S (RIREE S
nE . mEg) AR, i ABIT500 B R 4 A
(Thermofisher 2~ 7], JE[E) #E4T HPV-DNA "3, |
WS R B S IEAT R AR, I 0 B A e BRI 2 %o
HE, SRA HPV ZERE A RUSH & () RS YR
A BRA R, HE) X 23 F HPV 4 55k 7 HPV
oy, ALH5: (1) HR-HPV (17 #f) . HPV 16,
52,58, 53, 51, 33, 39, 31, 18, 66, 68, 56,
59,45, 35, 73, 82; (2) LR-HPV (6 ). HPV
6, 11, 44, 42, 43 81, £k 7] & 2 T Tagman
WICHRE M 2 B9 L B A W 4E X B ( polymerase
chain reaction, PCR) # AR, 7£ 4 A5 & M & i
T, AR 6 AU SC B R 1Y [R] B 1S AR, 5
ST P S B B-globin DNA #EAT# 5, Hid, &
HE%Y) DNA B G 00 T 9F £l 46 & 09 5 50 B W 7E 1)
PCR #HIVE AT, FL25 5 BRI X5 BECRI BH 1 X6) BE AT 1 o2
G DN 25 SR 1y T R
1.3 BHAEGHE

7' xPx (1-P)

BURA 0= = fl gk AR,

o NETTREAR R, 7, , FBRIEIE S A3 B LB,
95% B AR HAE ] 1.96; P RTMIFHIER, &%
O e VA b IR 20 e N 7L S R o 2 SR e A A i A
WA A 25 M) P B, R 13.5%;
dRRiriR2E, KEN0.03, ZitEIHmAEAR N
499 14,
1.4 SitFEE

K HI SPSS 26. 0 ikt AT G it2= M, AR M IE
BATHEGORE, LIS ebrifE 22578 ; HPV PHIEN

BUMTHECE R, LIGIEL (EH 25D Eon, A
FHEFRE . L P<0.05 HERAASIT3E X,

2 #£R

2.1 —RRIGKRER

Y ALT HPV KO A A oM 6498 N, P 344F
% (39.5+9.8) % (il 18~80 %), H
5440 N, DU 1058 A5 RR AR 1791 A T2
4191 A, fEREH#H 516 A, HPV FHTE 1272 A, (K
HPV PHMER N 19.58%, 7E 1058 &L MEd, HPV
FHPEZRJy 29. 30% (310/1058) ; 5440 44 ik &t
HPV FHE RN 17.68% (962/5440), —FHEFEHA
Giiteg i L (P<0.001) . A, ARG AREZ
], HPV FHME R B A G225 (P<0.05), I
x1,

T 1 6498 AIRAF L HPV AR 1 1
Tab. 1 HPYV positive detection in 6498 adult females
B HPV Bk HPV F

By o (%) P
% <0. 001
DU 1058 310 29. 30
LI 5440 962 17. 68
P <0.001 ¢
TRAG R 1791 209 11.67
W2y 4191 978 23.34
HE 4011 894 22.29
BRAH 95 65 68. 42
PR 65 16 24. 62
et~ 20 3 15.00
fEpe 516 84 16.28
1A%t 210 27 12. 86
1R 121 24 19. 83
KRR AR 38 7 18.42
THALE 33 8 24. 24
HA* 114 18 15.79

HPV (human papillomavirus) : AZLIRIRE: * 6LFE 5 HEFRH
B ABE, HOIRBIRAEL B IFIEAME . AR, S (R
KA, TS | (LB %2 HPV B A 52 5

2.2 AERKE (#ik, Nik) £iREXHE HPV 2
KB R PRI B 4 %

AR N (RLES R AUE) B, HPV M
PELL HR-HPV Ry 3, HrP e £ Pk HR-HPV FH

Vol.16 No. 5 1327



KR HT 5 7 B 5] & HPYV 52 (3.27%). HPV 16
(2.68%), HPV 58 (2.35%), HPV 53 (1.64%) i
HPV 31 (1.18%), LR-HPV BH¥E:3R & i 3 43 i 7 5] J&:
HPV 42 (1.05%). HPV 81 (0.99%) F1 HPV 43
(0.94%) ., PUELYEH, HR-HPV BHVEZRIERT 5 7 1)
W& HPV 52 (6.24%) . HPV 16 (5.39%) . HPV 58
(3.40%) ., HPV 53 (2.27%) . HPV 68 (1.89%), LR-
HPV PH M 2R 8 A7 3 037 A9 %9 5] )& HPV 43 (2.08%) .
HPV 6 (1.70%) . HPV 81 (1.70%) . #HIA] 48 &30,
HPV 16, 52, 39, 66, 51, 68 158 7 # HR-HPV, }
HPV 43, 6, 81, 44 4 Fft LR-HPV Fi B 1 F 75 5 e 2o 7
MG P A E R EZES (P 3<0.05), H¥EM
HDUBE B TR AR EH (£2),

AEVAE W 4 Ao AN BE HPV BEE R AR 4 WA 1,
AR ABE, <25 1 60 ~ 64 B AE I 4] HPV PHAER
i, M 36. 76% 1 32. 41% , TEAAEWSA, DU
Pk HPV BH M 3R 34 5 T v, H 30~39 %
45 ~ 54 A 21 I Lo Pk S DU Lot HPV BHPE R A
MRS (P<0.05), fEmG W, BT,
HPV RS “U” JE@H. 1640 & ZHi, MEFER
JHE, HPV [PERETEES, 50 225, ME
RIS TEE, HPV BHPER R LTS (=65 B4Rk
HPV PHYERFEAR, 1] R85 % 41 19 Bk A 25 L 1 B0 fig
AR . UG T AR s
2.3 HPV E—[RFZ EREMEBER I

X HPV FH e 91 i — 22 S8 3 70 M, JC IR e 2o
PEREDUGE LM, LI — A 3, Bk Lotk N
BA—PHPERR N 14.99% (974/6498) , Herfstit ot
13.66% (743/5440) . PUKLYE 21.83% (231/1058)

200 P<<0.001

P<<0.001

150 P=0.069

100

FRYESFI% ()

50

T2 PURESOD AN R K P HPV LA A
Tab. 2 Distribution of HPV subtypes among different ethnic

groups in high-altitude regions of Xizang

RO 2 DU LM
HPV RS g sk I (0 S
% (%) 1% (%)
EER 16 146 2.68 57 539 <0.001
52 178 3.27 66 6.24  <0.001
58 128 2.35 36 3.40 0. 046
53 89 1.64 24 2.27 0. 150
51 3 0.59 15 1.42 0.004
33 48 0.88 14 1.32 0.177
39 35 0. 64 18 .70 <0.001
31 64 1.18 15 1.42 0.512
18 61 1.12 15 1.42 0.412
66 25 0.46 15 .42 <0.001
68 52 0.96 20 1.89 0.008
56 29 0.53 3 0.28 0.289
59 51 0.94 13 1.23 0.380
45 15 0.28 2 0.19  >0.999
35 10 0.18 0 0 0. 383
7313 0.24 3 0.28 0.736
82 10 0.18 1 0.09  >0.999
REH 6 45 0. 83 18 1.70 0. 008
11 31 0.57 11 1.04 0. 081
44 2 0.39 9 0.85 0.049
42 57 1.05 15 1.42 0.293
43 51 0.94 22 2.08 0. 004
81 54 0.99 18 1.70 0. 044
it 962 17.68 310 29.30  <0.001
ARRAMEBIFCS ZEAME; HPV. [ 1
. 1%°
 UEL
P<0.001 <l
30 =
20 g
10
0

<25  25~29 30~34 35~39 40~44 45~49
R ()

B 1 PRGSO IR R . R FAEAL HPV BRSO

50~

54 55~59 60~64 =

Fig. 1 Analysis of HPV positivity among different ethnic groups and age cohorts in high-altitude regions of Xizang

HPV. [AFE1
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HUEWE AYE (3.71%, 241/6498), FE K HPV
52 A IF HAB R I B (28.22%, 68/241) 1 HPV
16 UG IF HABAI BB (21.99%, 53/241), %
LR R FHPE R K 3.24% (176/5440) , TUE &tk
FIRLE PR K 6. 14% (65/1058) , = K LI E 1)
ZHBAERE DU (0.88%, 57/6498) , Hhjk ik
LM 0.79% (43/5440) . BUGE LN 1.32%
(14/1058) , 4il] e R, B0 Lt 5 DU% & e
H—  OBEM = HPV B Ry A7 3 25 5
(P 1<0.05), W3,
2.4 HPVHMRTHBESE
ANERBERNEE, R RIGHAT /041, 2019—
2023 A PU e VA M DX AT 2 e HPV BH A e {4 1y
2R, (12023 FH—EmT (F2),

3 atig

WY T 6498 24 FVH iR A A XN R E B 1T

HPV R 2 i B2kt 98 T 78 98K e 16 4 b X 4
2Pk HPV B, 45 Won, Bk HPV RPN
19.58% (1272/6498), LAM—FHME N £, HIE XL
£ HPV BHYE R & F % <otk (29.30% L 17.68%)
FEAR NHE PHME R B AT 5 A7/ HR-HPV B 51 43 51 2
HPV 52 16, 58, 53. 31, {H7E 8% F DU & 1 o
WEAT 255 TEAEIR T, <25 % Hl 60~ 64 B 4EHR 4
HPV [, 2k 36. 76% Fil 32.41%

B SR S — R L A B R G IR, 7 R
T e B R AR ARG 2018 4F GLOBOCAN J it
R AT 4, A BRI [ B B0 R RN 3.2%,
TAE P FEZ BRI o — 2L (3.61%) ), 2022 4F 48K
R B2 66 1, FET B2 34.8 71, B A
A T P T, R R B YA B 2 7 R
2020 4F 11 A, R TAEHALSE Onbisb: T8 S
SeBREGIG ) O AR IR TR SR S T R K
IR EE, FRgErE HPV SR Y O Bl E 922 #0
TR G R, R HPV B8 R 5 S0 1 — % B

R3O VORISR O R R PR — R 2 T HPV BRSO

Tab. 3 Single and multiple HPV positivity among Tibetan and Han women in high-altitude regions of Xizang

72

JEREN oy 3/g s

DUB L

e HPV P
HIGIAEL FH-: 511 45 FHTEAR (%) PR BI% FHYER (%) BH P %5 FHYER (%)

1 974 14.99 743 13. 66 231 21.83 <0.001
2 241 3.71 176 3.24 65 6.14 <0. 001
3 41 0.63 30 0.55 11 1.04 0. 006
4 10 0.15 9 0.17 1 0.09 -
5 3 0.05 2 0.04 1 0.09 -
6 1 0.02 1 0.02 0 0 -
7 1 0.02 0 0 1 0.09 -
8 1 0.02 1 0.02 0 0 -

“=7 FoRm TGRS, R PAE; HPV: [ 1

507 - A
— Wit

40+ o
; = :11+
P 30 -
#H 20t
=
10}
O 1 1 1 1 1
20194E3—12H 20204 20214 20224F 20234F1—7H
it ()

B2 2019—2023 4FPU R A HLIX HPV PR R AR LR ]
Fig. 2 Temporal trends of HPV positivity rate in high-altitude
regions of Xizang, 2019—2023
HPV. [AF% 1

T, T AR U R AR AR, TN GER HPV R
YR, A Bh T R T A HPV AT EUR . PR
FREETE AL . JEHE TR0 B T A R RHIT ., 2
G2 . SCILTF SR Z 2, HPV YL 19 i
TG LT AN R X 26 B0 0 35 S Pk, AN T 1 R/
X ) HPV Jik Yy R % B R 5 2 A o] BE A7 76 5
] 100 BRI A 4R TR [ I 4R XN B HPV
RSO, FERR X, B A X5 46 273
AL AT A, 45 R Bos HPV FHYER N 10.2%;
VSRR H A LI 21 402 AR A AR I, & IR
HPV PHYER 21, 07% , ARIEH L X7 iH, FFXF 2R
B 4161 Z RS TR, HPV FHPER N 31.8%'
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PRI LT 2015—2020 AE WAL T A 12
B RS HPV BEME R IEF 51T, 45500
N 23.97%H1 13.23% 5 BKSRZE XTI G T 6978
YRR TR R, HPV YR N 14. 82%, BAA
T, IR Lt HPV PE A RAC TG R 3 X
XA AR S IR . TR . N T B kT B
R R | BN EERENER X, AU
XF2019 4F 3 H ZF 2023 4E 7 H P4 & RO X
6498 & Lot HPV K 25 SR EAT T 20 br, 458 B
TR ME S R 19. 58% , %45 B i A 4P )
FIAIF 78 PG i b DX S A5 XN BE HPV BH M R B8R
(13.5%) P, XAl 5MAEXNZARA X, &%
IF 72 i B e R A 4 R RS B L i A SO g
Xt G AR A BRI 5 HE 27.56% (1791/6498) 5 [
KBS, BEFEITAEREE, BIT2 514
Bt HH 19 HPV RS R 3 TR R R, R i 5 304
W55 HPV K HRE &, RG], ARG AR
HAFEM, diREEY, WHIEKRESE XL, I
B, AT ST X2 0 [ 74 R 5 1A 4K b DX g A HPV
P R AR R S AT T 40 B, 45 5% 07 P 8 4
BNRERS, 3R] RE 5 A ok B A VS D X S0
Biiie TAEMYESL, W2 MLt E A HPV J& G 1 15 B
sCHERD TR A OC, 1H 2023 4F HPV BHPER & E I
waE RIRE S T PR A IR X 2022 4F GE S 8
“PIER” O . HPV R RN RE TR, 2023 4E
LWtk HPV #E4T 7 HPV &, AWFIE98 A 2023
AL T A A AT HPV Kl g ABEC 3k 1226 A, (5 &
W ATEN 18, 87% , WEDIE T X — 5.,
ARWFFERAE R GELG . BU%) %t HPV FH
PR T BH M R o A S AT T oA, R IO &
HPV BHMER T Lot (29.30% 16 17.68%) , 5
B A OR R RO (. DL, R
HUE B HPV B R MG R A—3, XThES
WFFEXT G5 HPV KB AR AN R A G, A 0% £t vh
HR-HPV FAYEZFERT 5 07 /9 8L 5] 4 51 & HPV 52 16,
58, 53 F131; MED KLt HPV 52 16, 58,
53, 68, H 7F HR-HPV t, HPV 16, 52, 39, 66,
51, 68 I 58 FH 545 5t B IUE £ Pk g R 2 1k
AR, SR PR I O X L, S R R
) HPV B R A T AN, A W BLA X R EHI 1T 22 5
b HPV JE Lt A AT TR W, Bb b, 456 BEAEER Xt
HoAtb st X (3 Mt SR 0, Lotk ABEIR YL HPV 35 1)
H—RUBI M, A IX PR HE 4 R RS A HR-
HPV ¥ HPV 52, 16, 5850 | 3% P4 i ath [X 7 4%
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ZHEHPV R EFEE AR RKNIERE X NS%
UINIER

AR 2 HPV B IR, 39006 & AR 1) B B 5 e (R 3%
2 RSO K AR T 10 MR
H, G5B R<25 B 60~ 64 % AR H e Ve HPV
PR f s, L BEAE 88 T = e % <o M 1 HPV PHAM: %
£ OUT BB, MR R, 25 ¥
LR 2ot AHE HPV FHVE S8 i F 2 S 4R R otk B
RAMEAT N Zy 5 A FE B R 45, 3 HPV g
IR A G 60 % LU AR YA B HPV JER YL R85 5
PRI . — 7 T AT R 5 TR AR ] 2ot O S ) R
B, BIEARE &AM, pH (A ETHRRAR T HLA ST iR
PERARERE, AFF HPV YR, 5 —0
T, EEAHE AR AR XA, A4
PEAT B HPV By KBS 3G 0, 4271, 0 5 4 JF
TN Xt <25 % f1>60 % 4 HEREK HPV 1Y 0 28 FIE I
TAE.

ARG RBRYE . (1) FETF 3O B R I 4 #r
RARGT PUREAS R X o HPV RSO, (2) X
AN, B Z E X R BAE N 38T (3) RIFE
HPV FHHE K 959 55 VA i Bl 17

AR 5 JE T X6 W R e VA AR L X R AF & P PV FH
PR OUIEA AT, — 5 A BT T A P = v 4R b X
S JEO% Lt S UG Lo MR [ AR IR 4L HPV B
PR R K RN A 22 5%, DN BH At 2 st O A A, 7l
FE LB RN, RS AL T AR R R, 2
THE BB IR SCR; 55—, B PG TR X
HPV RRGATWAY, A B THE3h HPV 8k 8 v iF
R R XSRS o I — A T ) PG i v 4
DX A 5 R A B RN B, o A 7 S W i e 4
Wb AR Lo PR HPV SE IR T AR, EaS5m ik 25 %
DL AR MR 60 2 L 248 22 )5 Aotk ABERY HPV T
2B TAE, LUE BRG] HPV B It i 47 1
T, B PR G R b XSS O T B T
B SERIEN) iR,

fEE Tk, 205, THTRATH/EAL; LR
R AR, EANEE Y ks 2B
WRAPKEE ; XEHE T T A8 T SIS B ALAR R T AT
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