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(16.41%) ., /?uf 24 #1(12.31%) ;195 ¥ B # %2 HPV-DNA # & # th Fa bt 49 4], | # 146 4, 3+ CIN 11 .
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Clinical study on screening value of TCT combined with HPV DNA

detection in cervical cancer”
CAO Shanzhu' ,CHEN Wenting®
(1. Department o f Gynecology ;2. Department of Maternal Healthcare ,Beilun District Maternal
and Child Health Care Hospital s Ningbo s Zhejiang 315800,China)

[Abstract] Objective To analyze the application value of liquid based thin-layer cytology (TCT) com-
bined with human papillomavirus DNA (HPV-DNA) detection in cervical cancer screening. Methods The
clinical data of 195 patients with suspected cervical cancer undergoing cervical cancer screening in this hospital
from June 2020 to June 2024 were retrospectively analyzed. All patients underwent TCT, HPV-DNA test and
pathological diagnosis. The results of HPV-DNA and TCT single and combined test were compared with the
pathological diagnosis results (gold standard) to analyze the application value of different methods in cervical
cancer screening. Results The pathological diagnosis results showed that among 195 patients, 34 cases
(17. 44 %) were cervicitis,49 cases (25.13%) were CIN grade [ ,56 cases (28.72%) were CIN grade Il ,and
32 cases (16.41%) were CIN grade Il ,and 24 cases (12.31%) were carcinoma in situ;among 195 patients,
the HPV-DNA examination showed 49 positive cases and 146 negative cases,including 15 cases of CIN grade
Il and 15 cases of CIN grade [l ,and 19 cases of cervical cancer;among 195 patients, NILM, ASCUS, LSIL,
HSIL and SCC were detected by TCT examination in 29,30,48,64 and 24 cases,respectively. Among them, 17
cases were correctly diagnosed as cervical cancer and 7 cases were misdiagnosed as HSIL ; the diagnostic accu-

racy,sensitivity, specificity, positive predictive value and negative predictive value of HPV-DNA examination
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for cervical cancer were 82.05%,79.17%,82.46%,38.78% and 96. 58 % ,respectively; which in the TCT ex-
amination results were 92. 82%,70. 83%,95. 91%,70. 83% and 95. 91 %, respectively; which in the joint ex-
aminations were 97. 95%,91.67 % ,98.83%,91. 67% and 98. 83% ,respectively;the diagnostic accuracy,sensi-

tivity, specificity, positive predictive value and negative predictive value of joint examination were higher than

those of HPV-DNA and TCT single examination; the receiver operating characteristic (ROC) curve showed
that the area under the curve (AUC) of TCT combined with HPV-DNA detection was 0.815 (95% CI .
0.722—0.931). Conclusion The combination detection of TCT and HPV-DNA has a high screening value for

cervical cancer,which could improve the detection rate of cervical cancer.
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¥ 7 Chuman papillomavirus, HPV) BYL 5] # , & 4
T B SR A . DL SR A0 g e ok L HiE s
RHAEEA BT 20 0 Lo RE S s T, 03K B
AT 3 T MR T SR B S R U A R
FEASET I 19 45 51, B0 B0 fT AT T ORIRYT . TR
L3y SO 1 S TS (e R R G DN B
7 B 90 % R HF AT 3AE 5~10 AR AEEIY ., A
09 & 00 22 80T R IR L S 43 AR E T BB H B B
TEHEVR L B IE I 0 S RE R, e L) 5 | e 5 A0, A A5 3 4 R
TR R B0 12 B0 1 O 3 J & o i 30, A0 T U 1
I U B2, R, R N R S0 A 0 A T A
R AERR 2 Wi , ot BB s . B 28 B OS2
Il R FH T8 30098 12 8 19 4 b o (ELVE R AT QA 1R
B2 TR, A L WS e SR kR
5 HPV R UI A OC, R il 2w e 8 HPV, A &5 #
SR BUREE T, W o R dE g . B AR kB,
T B A7 AF HPV &Y 1 HPV &Y R
B 55U A VI AR OC L 38 5 HG At 3 P i g an AT T s L 9
BRI KRB EERRY . WL, % W # HPV
YL AR, HPV-DNA K 2 5 R 0 A 7 ik . W3t
T )2 4l M 2% #5 (thin-prep cytologic test, TCT) J& F
e A ROR, 5 W R kA LBk U, TCT H
T gy SR O A T AR L A ALRT K B 4 95 i e A2 1 L
AT e B AN i LA TR AR R g TR A TR I L
MM . 5 HPV-DNA, TCT 8 — W 1] T
B U 07 £ A7 A — 8 R IR 3 A0 BT & B
HPV-DNA B3 2 Wr 55 80 2 Wt o i R (LA
81. 25 %% . 1] BB TG 1 X6 o 74 i E 4 A7 o A 40 IR L T B A
B e B TCT Hph 5 3000 A9 12 W7 e i R
84.27% , Al REXT K L MR AR fE fE w2 W Ol . T
W AWESE B TR 43 A 8 B0 O & h TCT BK& HPV-
DNA £ i iz A o {8, SR E a0 F .

1 BENEFE

1.1 —f&F#

cervical cancer;malignant tumor;screening value;human papillomavirus;liquid-based thin-

[l B Pk 3 B 2020 4F 6 H & 2024 4F 6 H TABEAT
B U AL A 195 (1) BE 0L B B AR A IR IR TR, 4N
AFRHE: (DAFEIR>18 B (O BAEAEF L O H G
B HPV; (D) #H47 TCT.HPV-DNA #4545 B (9 9%
PRAER A 25 R (5 T RS . HEBRARUE: (1) 4
BRIV L 5 (2) 0032 o e S0 i 22 2 [ 9901 Bz AR
A% (cervical intraepithelial neoplasia, CIN) 43 &% Sk
I~ %]; I WA HPV RTS8 &5 (& T LM
ARG 2B  (5) BIFBEM N BERE G & (D &
I H A G MR #  (OFEHF AL E . 195 fl8HF
fEHE 33 ~53 %, 1 (40. 67 £2.14) ¥ ; BMI
18.9~26. 4 kg/m”,F¥(22. 16 £1.54)kg/m*, A&
W53 Ik A B A8 B 2 Y 2 It
1.2 Fi&

BFE T TCT.HPV-DNA i #, K A& fi 3 d 45
HEE H R A Y KA LR 2, ™ A5 T B
XA 2R AR A W 3~7 d 5 AT A HPV-
DNA 5 TCT A AE— B BB &2 Wr A, ez
B

TCT 6 J5 1« % 5 200 1 K By B4 2R 8y S5 >R
et Vs b B A M R P AR AR TR s SR 9500 LB
5 JG Y @ F b B . TCT 12 Wik A ZE 1078 &R 40 0
WA R 4 (The Bethesda System, TBS), H M 4 &
5w 0 B AE OBE T HEAT B R S 12 W 12 W 2
LG LR LR B AR B B N 22 Chigh grade
squamous intraepithelial lesion, HSIL) | ff J&5 . 85 IR 40
195 (squamous cell carcinoma, SCC) . JF # %Y 44 JC ¥
HEBR O AR E e A2 i R b B 20 s 28 Catyp-
ical squamous cells cannot exclude high-grade squa-
mous intraepithelial lesion, ASC-H) & B 8§14k I Jz
M i ZE (low-grade squamous intraepithelial lesion,
LSIL) A 8B H 42 Wi A BT 00 B 1 B S AR b
A fifd Catypical squamous cells of undetermined signif-
icance, ASCUS) . JC I+ Bz N % 28 5 3 74 9% A8 (negative

for intraepithelial lesion or malignancy, NILM) ,
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HPV-DNA £ 5 J7 ¥ « K #r B 45 5 f8 5 BB e
ALK B BUR F 8 B 4% 50 & 2 58 R W 20 R
A AL 0 AT O AL B 5 TR A SR R I B
I % 4t B, Y M JS B A 2850 10 min, JIAZ1 41 it ¢
TS AT VKIB AL HE 15 min, Z 5 &0 (4 °C .3 min) 3
VEW AW EE Ry 500 R 200 pL 19 EE A B S
Chelex-100 f& , LA 56 ‘CHEE 20 min, #}k P 10 s; #RK
B0 2 min, B 60 pL DNA ¥ . DNA $2 BUR 4% 82
AL CAUL001 #), %5 4 X BR 3% B Tris-HCI,
UV7500 B % DNA 4fi Ji | 58 8 P 347 0 5 L B
WE > 50 ng/pL FE 280,260 nm ¥ K T W6
[A Gsornsy JEA 1. 6~1. 8 5 DNA F 5 i AR B 4
Z M1 pL ) HPV ) PCR ¥ $8 & R, #F 47 24 58 kb
J5 FRMEFL DA, B 5O ER . AHXT G LA (relative light
unit, RLU) /XF L FHE (cut off value, CO)<T1.0 FFA
PE,=>1.0 MBI PE, HPV-DNA 43 8 W DL AR A
HPV-DNA fifajft =>1. 0 ng/L H A& HPV & &
16 AU,18 A 31 AU, 33 A, 35 AU, 39 AU 45 MY 51
A 52 # 56 A 58 AU 59 A 68 AUH Y 1 Fh ek 2 E
R 5 S B B 22 0 7 Sk B4

TR T B2 W )7 125105 0] 5 % (53. 85 %) H 4%
FARIGAE AT SHEYIA 590 1] (46. 15 %) 47 9 38 5 B
T K 5 AR e UM Ik A 67, B R R B 4 e o) 2
R U B S 2 00 58 A A WO B SR AT 0 B . = AR
BEIIATHEVIAL B, 5 i U1 T 265 70 W, % B HL&E D)
R 30 W, X AR XS A 2 g5 Ak 32E 47 4 TR VI Bk L B
D) VB R AR AR X OR BN 0.5 em VIBRIEE K
0.8~1.0 cm, J5 17 HLEE 1k 1M 5 ¥ DI BR 41 2R H Mk
10 %6 IV W A 181 58, e i i K. 195 1) £ 35 5 iR
A 2% K 5 K U 20 i S R R 2 A 3R L R R E AT 4
G AR EERR T EEMT 1/3 B CIN T %
SR G e R 1/2~2/3 B CIN 1T %% ; 5 Al
0 55 L e R B0 T 2/3  H A 28 il FL RS R
CIN IT%%. ¥ Ag ROFERIE.CINL .1
e, B U
1.3 WLEIAF

¥ HPV-DNA . TCT 5 — 5 Wl S 8¢ A& Ao ] 25
595 2 W 25 R (e An i) SR AT S, 40 B R [ i %
B SR 1Y) O A
1.4 %itzam

K SPSS23. 0 B AL BEECHE . T RERIL o+
s Fn AL L RCR ¢ K3 s T ECSERER B Kk A
Iy PN AL e B R T X K. RS2 TR
$FHE (receiver operating characteristic, ROC) fi] £ 43
BT 45 7 % Bk S B 512 W B 00 1 A0 {1 TR) s o3 A it
2 N i fH (area under the curve, AUC), LI P<C0. 05

FTREF 2025 F 9 A% 54 6% 9

RESHGITFE X,
2 % R
2.1 RIS R S

i FEIS W 45 S R L, 195 1] B E s SR AE 34 14l
(17.44%) ,CIN T 2% 49 $1(25. 13%) , CIN I 4 56 #i
(28.72%), CIN I %% 32 i (16. 41%0) , Jsi i i 24 i
(12.31%).
2.2 HPV-DNA ¥ & %4 R 547

195 il e %% 22 HPV-DNA K 28 & H BH 2 49 1),
FiE 146 491, CIN I L Il 9% & 59 HPV-DNA FH %
38R 26, 79% (15/56) .46, 88% (15/32).,79. 17%
(19/24) , WFE 1,

x1 HPV-DNA & &£ R (n)

HPV-DNA ¥ #F

95 FE 12 0T n

FH 93 14
RAE 34 0 34
CIN I % 49 0 49
CIN 1l % 56 15 41
CIN Il % 32 15 17
B S 24 19 5

2.3 TCT %R 5#

195 fi] & 22 TCT £ i NILM, ASCUS, LSIL,
HSIL } SCC 435~ 29.30.,48.64 i Kz 24 fi], H rh
ERIZ e S0 17 B, 32128 HSILT #i, W3k 2,

*x2 TCT &R (n)

TCT
¥ L2 W n

HSIL scC LSIL ASCUS NILM
RAE 34 0 0 0 5 29
CIN I % 49 5 0 29 15 0
CIN I % 56 32 0 14 10 0
CIN % 32 20 7 5 0 0
B B 24 7 17 0 0 0

2.4 RREEEZHNTHENG B ENES T
A R 2 I W i B L L B8 R S R L PH T
WA Kz 7 7 75 00 {6 %8 HPV-DNA ., TCT 5 0h # 28 5
L 3.4,
£3 AEPERESKFELSHEHEN

HRILE (1)
i 3 HPV-DNA #; % TCT 1 A A A5
W me m W B MR B
PHME 24 19 5 17 7 22 2
BIPE 171 30 141 7 164 2 169
Hit 195 49 146 24 171 24 171
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x4 FEAREFAEHNHBENMELRLN (2/n)]

i 4 Jr ik HiRTES REE

LR ETRIIE N I 1 91 00 (L

TR

HPV-DNA £ # 82.05(160/195) 79.17(19/24)

TCT 92.82(181/195)* 70.83(17/24)

A KA 97.95(191/195)™ 91.67(22/24)

82.46(141/17D) 38.78(19/49) 96.58(141/146)

95.91(164/171* 70.83(17/20)*° 95.91(164/171)

98.83(169/171)*" 91.67(22/24)" 98.83(169/17D)

" P<C0.05 5 HPV-DNA f £ H# ;. P<<0.05. 5 TCT K # 1L #%.

2.5 ROC w1 & 447 b 14

ROC 4k B 7x ., TCT 2 Wi 45 5 5 9 #12 Wi 45
) —Z M Kappa {4 0. 648, AUC & 0. 788(95%CI ;
0.692~0.899) ; HPV-DNA # £ 45 # 5 J% H 2 Wr —
1 Kappa {6 H 0. 627, AUC K 0. 721 (95% CI .
0.577~0.845) ; TCT B4 HPV-DNA Il 25 5 5 %5
2 Wi — 2P Kappa fH 4 0. 898, AUC K 0. 815
(95%CI:0.722~0.931),

3 it %

B SR R I IR H UL M 2 R L i kT 50~55
e RN A, A 5 HPV R F 8
A CIN AR 16 0t B (<16 %) B AP AEAR 25 X
FA KT AR A R R R e SR K R BB T
R, AT A B, &2 ERA 60,4 7 61
KBS B L AET NBGR B 34, 2 T3, 1 [ P BT R
Bl 10 J7 . FET- 8T 6 J7" . 0O A R AR AR R
TR R R WA AR . T BUEEAR b e AR
(squamous intraepithelial lesion, SIL) /& 5 ‘B #i & &
A= IR O 1) B B S, 280 LSIL v {47 9B . 1
HSIL A & 8% & W A2 R . T8 A 218 o) 2%
# A\ SIL A e 28 B J2 8 018 K iy o 72, 8 4 )
BF | T S A 0 A Ok AT R B A B R AR R O, DA ek
BEWE . 4 HPV RR8 Y ARG, 5 88 & 4
DU ¥ B2 5 250 A, T — M E B0 R G HPV JF TG

I [ I PR s $H 2% 23 I & A 1Y) B S0 O A 48 me B2
TR I B B o o3 B NG [l ol 5 B N £ R e s e TR 718
P SR BUAS ] (4 46 A SR W&, T 21 47 5k nT T R B S0 O
#,21~29 Z PR A 3 AR F R 1 R0 2 O A
B AR AE N HPV-DNA %t 42530 ~65 % 4 P ¥
TR S AP R 1 KU ¢ 5 HPV-DNA B 4
TS B TE BT IO K 4 AU A G I I R 12
B BV 10 A b U 2R R DU B AR SR P B 2 B X R A
SUATHR U AE , nTE B X — T B A R T 6g ., LU #2
e BRI o, HL DO B A B B 1 Ay B (T
BEAEAEBE T B AR R 0 . {FL B 38 BE BT A 7E I IR
S BE AR X 2H 2K A A AE E LR T BB XA A 45
SRR, A L BA T B K B 15 1 4
K, BHE M AZ R 2Bk %2, AR KR, Y]
T U A A B B0 0 A b B, AR B B

Bt AR F A 10, 0%, HAF CIN 2 Wi 5 i
AKX R CIN B2 7 e T R AR JE 65 %60,
I T R B AR B2 A .

KEFEET 20 g 40 FMRAR I T B KK A%
KRR e 0 7 5 5 P I T S 40 i 2 A6 A A Ry ey S 40
H A (AR LI R B R R R 0 40 S A A T ik
SRR R, A ik B A & — 2 K R (H A7
T — i Jey B L HB 1 80 U6 41 it 7 SR A R rhagt 5T
WA B9 B, B0 PR VR AE I PR S5 B A7 50 20 4
JL VA e PRI B S 2 1 X ) 7 A S R S e TR B H T
WA RN Y HAR A B 3 55 00 99 728 240 B S 4 W
25 PR I X ARG T 25 SR A R A R U O A v
FCUR B 2 B B 1 e e v - 3R 81 2090 ~ 30 %, HiZ
WERR BT . Bt 20 M 2 OB B A AR A i ik
BT TCT, 2% A AT 48 8 b A I o3 &5t 328 7 2 A%
g s i AN, HPV &5 J08 i £ G s N
R, ZHE S0 B FEAE7E HPV @, [N I 52t HPV-
DNA 7] £ /5 24 10 7 3000 20 M 2= i A 50R . A F
58 K& B, HPV-DNA £ & F T & 50U 0 A, R s ]
I F 88Y0 . HL AT H5 i A (. LR A MR GRE
AW IR 195 1) 5 250 % i A 5 09 I IR B8 ORE i 47 [l
BT 5347, &2 88 HPV-DNA £ £ %t 5y 35098 (1) 12 W o 1
FE L RORE Ry BE L BH P T (B B BT 0 A 43 S Sk
82.05%.79.17% .82.46% .38. 78 % } 96.58% ; TCT
3 B A 92, 82%. 70.83%. 95.91%. 70.83% K&
95.91%; B¢ & K¢ & 4% B o 97.95% . 91.67%.
98.83%.91. 67% K& 98. 83%; ROC £k & /~, TCT
B4 HPV-DNA & /) AUC R 0. 815 (95% CI .
0.722~0.931) ; $ 7 BE A K6 I FH 1 5 35 96 O A 1) &4
SRR B — R I T4, R T AR s W R

TCT I R 5T Ay ) A4S AT B I 7% 4
J LR TR A B S L DL B R ORI . K
TCT 7€ 52 B v W FH B IUR S5 0 20 R 5k A B, ] HE R 4R
2 N7 BRSO PR A AN AT i v O A R R
R, HARE TAE 507 1 3R] 1 O 20 i R A R A S DA
I /)N B ) A A 25 R g, TCT 76 7 20 i
A P — O T AT AR R B A AR A R R
R R TP, B 345, o — 7 A A AR
AR ST ) TR0 A A L B R R, A,
TCT R H #4025 7 ¥ TBS, T B B X5 3509 9 48
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PR R, (AT BB BARTE U & T
FErp  TCT A5 %5 0 B BH A 3900 4 (ELATS A7 7E — 52 BRI
0 SRR A A PH P R e AL LG TR X 4 M 2 P
AR S A R B SR AR AT A Y L R, B LI
R TCT 5 H A Jr A 25 & F 5 39098 0 £
DA 1 12 I o A

HPV-DNA £ l 2 il PR 5 1] 6% 5 85098 7 & Jr
B BRAERTSEIESE, HPV SR 2 B S0 &0 B0
& R 2 2 — i 25 1 0 A B nl 3 o 8 A6 L R Bk 4
e AR HPV-DNA &l 7] 58 33 i 52 HPV-
DNA 53 RUAE B DL o A48 B B2 L 3% 07 AN UA & #
7 L 22 7 A5 A %, BLXHE B0 12 Wi i R E
B ARBIRSY S B, B A R b R R R R R BT
#, HPV-DNA ¥ RAW T 878 HPV R 5
WAEREEDIME., RHFEHN, TiES HPV N #E &
il BE 1A & HPV 5 B 52 il bk o U] 42 28 M B o, g 7
BoH M, AT S BOR YRR B . EEE M S
AR I HE v HPV-DNA K £ 4E 8 098 1 3%
WA F B R S SN A A A TCT 451k
A0 filk, TCT B4 HPV-DNA K il o] B K #b
S, B U0 O A P A T A s R O A ] s D T 12
T 00 B TR 12, LI S 2 W aRE

ZE L RTIR B SR i A b TCT 864 HPV-DNA
RS 79 32 W 1558 s 1T SRy 566 12 3R B At T SR AR
THATFFEAAFAE R I 2Z A, AN FE A i A /N BF 55 X6 4
K B Rl —BEBE, R AP RAEA R RA 8 TCT B
& HPV-DNA #6076 7 3509 i A w04 157 4 18
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