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(HWZE] HMY AR &40 EE 1( paired boxed gene 1,PAX]) AL 5 pl6/Ki-67 XL YL Hpl
T K W WA a5 thinprep eytologic test, TCT) Sy SUR BTl SUEIBHR AL  atypical
squamous cells of undetermined significance, ASC-US) A i 2% ) &5 Ik | K2 N 9% 2% (low-grade squamous
intraepithelial lesion, LSIL) A\REH 2 IIARE . Jiik  SEHAM 25— R s < Bt 2021-2022 4 247 43
TCT 255 ASC-US 1 LSIL f35 , LABHIE ST MAGERES AL S hn e, U R 5Pk MERA 5 ROC 4k
T FR (area under the subject curve , AUC) SHPEMFEHR, Euik PAX1 B 3LAL AN p16/Ki-67 XYL Al T B4
R R AR . G PAXT HIIEAKLS p16/Ki-67 WU A FH 4 5 Bt 25 BHE e s FAh 5 10 7™ 5 728 i
34, PAXT HUEEAL AT pl6/Ki-67 k& A I 7E TCT iy ASC-US AHEHh R BURRE O 91. 25% K¢ 5 B
97.72% MEWGRE N 95. 51% , H T F 34k pl6/Ki-67 WL Ye Bl ks M, 22 5 45 i3t 2¢ 8 X (P<0.01)
g5k PAX1 HIEEAEAN pl6/Ki-67 XUYLHE A A il U TCT 45250 ASC-US R 2 B hE .
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Combined detection of PAX1 methylation and p16/Ki-67 dual staining improves

diagnostic performance for atypical squamous cells in cervical cancer
WANG Yuanpei, LIU Yuchen, WEN Jing, SUN Yi, CHENG Xiaoran, REN Fang Department of Gynecology, First
Affiliated Hospital of Zhengzhou University, Zhengzhou, Henan Province, 450052, China

[ Abstract | Objective To compare paired boxed gene 1 (PAX1) methylation and p16/Ki-67 double
staining alone and in combination in thinprep cytologic test (TCT) for distinguishing atypical squamous cells of
undetermined significance ( ASC-US) and low-grade squamous intraepithelial lesion ( LSIL) population.
Methods A total of 247 patients with TCT results of ASC-US and LSIL admitted in our hospital from January
2021 to December 2022 were enrolled in this study. Detection efficacy of PAX1 methylation and p16/Ki-67
double staining alone and in combination was evaluated with colposcopic pathologic results as the gold standard
and the sensitivity, specificity, accuracy and area under the curve (AUC) as evaluation indexes. Results The
positive rates of PAX1 methylation and pl6/Ki-67 double staining were increased with the severity of
pathological findings. Combined detection of PAX1 methylation and pl6/Ki-67 assay had a sensitivity of
91.25%, specificity of 97. 72% and accuracy of 95. 51% in the women with TCT of ASC-US, and these
values were statistically better than those of PAX1 methylation and pl16/Ki-67 double staining alone (P<
0.01). Conclusion The combination of PAX1 methylation and p16/Ki-67 double-staining assay can further
improve the diagnostic efficacy in patients with ASC-US on TCT results.
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TEFRIE N, B 395 ( cervical cancer, CC) {/54k
SE VR DL AR AE Z — , BHAE 294 604 000 1] S0
R, o 342 000 FIFET L L A0 M A
K #F (thinprep cytologic test, TCT) fy - 2 il SR & i i1
22 MR T ARAE 5 SN R A 255 R R 5,
TGI8 7175 72 19 SR 0 R B P S0 {8 7 1k A TS
SRR TR % bR 41 i ( atypical squamous cells of
undetermined significance , ASC-US) F I 25 5| %R I i
PR AE (low-grade squamous intraepithelial lesion , LSIL)
7 A 2 ST KR4 . ASC-US B8 FRFER BN « 41
JLEAR 34k A T RR O R E SRR AR A Y 2.5 ~
35 R TRGE  LSIL (B T AR R I Ny - BRI 25
0 B AN A s A A T ARV T e R SR A A
K3 AELAE AZBT OGN A A R . e R i
S AN A T AR I R R SRR AN AZ Y He (RN
20 ML S R R B R 45 551 ASC-US A1 LSIL, {H i th T
AR MIAZTE A M A A8 3R G (AR <52 I R 5 2 ASC-
US FiI LSIL % 5 [RxE . ASC-US #1 LSIL AR+ TCT
55 AR B AR B A 5680 18, B 3 R 12 Mok B
EEN YR IR K LN 287 05 s R = el B
ASC-US K LSIL #5 UL J5 5 g N3k 98 9% 7 (human
papilloma virus,HPV ) 62301, {FL5 BF 55 1 7 4 2 12
Jy LSIL (f) 2 th HPV J& e nl ik 77% o Ik,
LSIL Al & A ] HPV R A7 733, 50K 50 25 fiE
PR T A X ASC-US J¢ LSIL (B35 #4773 Uik, FEAIG
ASC-US J¢ LSIL JBE W HTEG 23 B, AR5
5 BAE AL PAXT AL 5 pl6/Ki-67 ZUHL F il Je K
B RIAE ASC-US Jz LSIL AHE b, 20 400 FRE5 LA
= 9 ) 5k B B2 9§ 48 ( high-grade  squamous
intraepithelial lesion , HSIL) £ 75 £ 09 K6 50 3 RE , LA
I ASC-US K LSIL F8 45 4 70T R ik — BRAR

1 ZREFE

1.1 FRRARE

PEO 20212022 4 AR K24 55 — B & = e i
Btz 247 4] TCT fi A 45 2R 4 ASC-US 5 LSIL f&
HLAFIR O (40.120.5) %o I ARRIE: O H LR H
IMs% 97 38 HE A @ 4l i 2= K £ TCT 4 ASC-US J&
LSIL [ 8 & ; @ R B #6475 PAXT H 34k 5 pl6/Ki-67
BRG]  BHIE B TR PR A A R B HESRARUE «
OAFLIIR RGO AT T ARIBIT s @ iR
s O IR B I s DB I R G BIR
o AW C I M K 2= — M R B B e 3 2 B s
L (2023-KY-0351-002) .

1.2 E#H TCT ¥ &

&l R 55 N ) R 3 A T b, OB T 7 d R
FZ 1 BT E ok S B IE 24, ke 28 S BORE , 48 h
WE GRS, AR AR (e FH R AT EG 782 A0 I R I R e i 47 A
FRFNGIHT , IF e BERH L BRI 4745 SR H 7 .

1.3 pl6/Ki-67 X

SR B S0 Y 20 MO AR A A, 1 p16/Ki-67 e
PEN ML 1) & (B 2 IR A ) X SR AR 1 4 AR
AT pl6/Ki-67 UYL A, #AE A 51 ™ 4% AR HEOW YL
G A UL B4R 2 e R B0 R, ST
N =1 B30 R 40 A 7S 20 5 ok 2166 HL M A A Ry
f 2l pl6/Ki-67 R FHYE
1.4 PAXI1 ¥ 344 m|

RAENRAST , 30 I 5 o7 P 240 B A0 A% R B2 B 5
& (IR 2 HE R R B AR A BRA A 2 U R S bR A
DNA , J- 1647 ALK, 718 ACT {H (F£4 PAX1Cp
fE-NZ Cp fH) , ACT < 11 Wi H BEAL FH A% ; ACT >
1112 B
1.5 P4 TRELZES

M 2 A 25035 0 B I8 53 1= 0 58 BP0 18 A A
TEPHIBESE S| 5 T WU 8 5% A0 X P AT B8 A2 5807, 179
FEERT A, Bl A R R 45 N 0L R, O T AR 4G
Ro FEZER IEH CH SR LSIL HSIL J 5 5
1.6 #RHAZE

VI BR25 B R A hn o, 25 B A5 R O IE B L i
AR LSIL B, J 5 A B M, s BRZS S A HSIL A1+ 7 8
Je IR SRy BEVE o

AR 25 SR H) 5 - PAXT H JEAL I p16/Ki-67 X
ZEIIE Ry R B S R PR, 389 R B s 0 A B o
1.7 %it o

fii ] SPSS 26. 0 XA AT 5387, T OB xs
FOR IR (%) s AN FEBER T X K56,
ROC HIZ& LLER 3 ik iz iaitag. P<0.05 24
gt L.

2 HR

2.1 PAX1 ¥AALY pl6/Ki-67 S| 64 FapE F A

247 5] B A AR B B R AR A o 4 41,
Hg e 41 77 51, LSIL 2 38 5], HSIL 4 102 f5i], &
iR 30 i, B2k R 415 LSIL 41 HSIL 415 F
B PAXT HILAL PHME 22 R RS 24 8 Uk,
HAadm iz S8 a 51 2# 8 X (P<0.01), [
HSIL 41 F1 75 S 41 p16/Ki-67 LY ke i BH 1 2% 6
BRI, R i 22 5 A Rt 8 L (P<
0.01), W31,
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2.2 PAX1 YA pl6/Ki-67 A4 %k B B A A |
J& ASC-US #v LSIL A B P 5 A A bk

ZER BN, PAXT AL 1) 4 55 BE L MER L AUC
BT pl6/Ki-67 WYL, 22 5 A it 2% E L (P<0.05)
WA o ) U BE L RE R B L ME B BE L AUC (95. 45%
93.91% 94.74% 0. 94) 5 PAX1 H 34k &% pl16/Ki-67
UYL MU TN A L, 22 S 9 e it22 3 L (P<0.05)
L2 2 K 1A,

%1 PAXI BELS pl6/Ki-67 727 [ 778 4 R i i1
M (4 (%) ]

SRS R n PAX1 HSLALBHPESR  pl6/Ki-67 WYL BH M
R 77 9(11.68) 15(19. 48)
LSIL 38 8(21.05) 12(31.58)
HSIL 102 86(84.31) 80(78.43)
TE 30 29(96. 66) 29(96. 66)
P <0.01 <0.01

%2 PAX1 FE pl6/Ki-67 Wik —EZHBHSKRNE
TCT 3 ASC-US #0 LSIL A B2 rfstrattt

K ﬁﬁz/f’i}ﬁ %f/ﬂk{ iﬁ/ﬁiﬁ AUC ;;z
PAXI Hi3tfk 86.36  85.22 85.83 0.86  0.71
p16/Ki-67 XYL 81.82  76.52" 79.35" 0.79*° 0.58
JiiSEg sl 95.45™ 93.91" 94.74* (.94™ 0.88

a:P<0.05,b:P<0.01,5 PAX1 ¥ ALk #;c.P<0.01, 5
pl6/Ki-67 s b

2.3 PAX1 ¥ A5 pl6/Ki-67 a4 %k % B A4 ]
Ko B B 09 9 E AR
WA TCT 5 MG WEFERT S 53l 2 4, H L PAXT
HIEALY pl6/Ki-67 SAIITE TCT 4558531518 ASC-US |
LSIL i 2 W3 RE . TCT iy ASC-US iy Af¥Hp, PAXI
FH ARG ) R 5 B HERS B L AUC 948 F pl6/Ki-67
XA | 25 5 A Ge 27 3 L (P<0.05) ,2 Fl i ik B

AR AU B R R MERA Bl 91, 25% \97.72%
95.51% , LT 2 Fh 5 ik i BRI, 22 5 B GE 7
X (P<0.01), £ TCT Z55 4 LSIL AHfH,2 Rk
WA Rl 5 PAXT HYEE AL Btk I AH L, AUC 25 7
Gt R X (Z=0.011) , BUREE Fe 5 B ER 22 5
TGt X (P>0.05), W3, 1B.C,

&3 PAX1 REAW pl6/Ki-67 WERZEKGHRND R
HRISEHEIRXTEL (%)

o ﬁﬁ(/&ﬁ%ﬁ %/iﬁ rﬁfiﬁ AUC ig;
ASC-US
PAX1 H %4k 80.00 84.09 85.89 0.83  0.64
pl6/Ki-67 XYt 75.00° 78.40" 76.92" 0.74* 0.53
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LSIL
PAX1 HI3tfk 90.00 87.50 88.88 0.88  0.78
pl6/Ki-67 YL 86.66 83.33 81.48 0.81  0.62
1A A6 96.66 95.83  96.29  1.00* 0.91

a:P<0.05,b:P<0.01,5 PAX] ¥ 4L 3k;c. P<0.01,5
pl6/Ki-67 3 % phiz
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PR FE DTS , AR A8, T D Bhi2 Wi ey S0 i
AT ARBIFSE R B pl6/Ki-67 XYL I i R 2
Pt 0 A5 1 ™ AR T e, O HLZE ASC-US il
LSIL A ff v B K45 i R (81, 82%) | 4% S+
(76.52%) MERAPE(T79.35% ) Fi1 AUC(0.79) , ‘B Sl
{14 1E FRE ARG 2 o Je 93 1 ok 6 R, PAXL 35 PRI 437 F
ik 20p11 I+, 5@t 5 SETIB fil WDRS JE &2 & 1A%
TG PR TR 1) 5088 19 MAPK it SRC 3 i, M i 390 il e
AR K SIERE S, B SRS
H PAXT JE PR AL 38 5 3k 94. 5% , HH 3Rk KT 5
IR A3 G S IEAR G o DAFEAFZE & B PAXT HIZEALAG
HSIL F AU FER S50 500 R 86% 11 85% | A<
B PAX1 H 34L& I 7 TCT % ASC-US % LSIL
NHEH U 86. 36% , 15 5 5 85. 22% , IfEff
&k 85.83% , 55 HSIL il K U 25 SR AHAF . R L, ¢
ASC-US 1 LSIL fg \FErfr, PAXT FEEARAGH I S5 RE ( Ry
SR YERAFE (AUC) T pl6/Ki-67 XLGAG

PR, TCT K6 {15 BH A SRS B 2R & A= e g
fYJE ASC-US g™ Fik s A\ B B 1 4% 12 B 6%
1t B TE B UR AR 2 SR E M A I E
H W ARGV RE S8 HSIL B2 . HaTxF ASC-US
SBEE T, B UL T HPV A, Ry Sk
48% ,HERTE R 63. 15% ', K, HPV KBk & TCT
KrIAE ASC-US A b iy 23 i AE A A2, i Jo f vk
FE S LA IE SR I J7 v . KISSER 251 5% %
P p16/Ki-67 WYLl 72 ASC-US A 43
ittt HSIL 9 R R 5B 4300 R 64% ~92% 53% ~
81% ., AHFFE45 5 BoR, pl6/Ki-67 WYLl ASC-US
e 23 HSIL R B 350988 1) 47 5 R 76. 52% i
WAJE 79.35% AUC Jy 0.79, 5 FiRFFR A, A
W5E F B PAX1 HH 351k 5 HPVE6/E7TmRNA BE & £
D12 W ey S0093 T 98 WS 22 1 SEUERE O 80. 30% (e 5+
J o 88.18%' ", HETHARA BTG PAXT HI3EAL
5 p16/Ki-67 XUYLHE A A I % F ASC-US AT 1Y 43 Ui
YER . ARWFFE4s 3 R , PAXT H 3L T pl6/Ki-67 Bk
B REAE ASC-US AHEH I BUSR Rl 91. 25% e 5%
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YER, 7] HF ASC-US A\ B 4l 5 HPV B4 i A
P HPV BHPE AR — 22 033
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