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Abstract: [ Purpose | To investigate the expression of pl6/Ki67 in cervical cancer and precancerous tissues and its
diagnostic value for HPV positive women. [Methods] A total of 497 women aged 21~70 years were enrolled in this
study. The expression of HPV E6/E7TmRNA was detected. Liquid based cytology (LBC) was performed and the p16/
Ki67 expression was determined by dual staining immunohistochemistry. [Results] The positive rate of pl16/Ki67
dual stain increased with the increase of cytologic and pathologic categories (P<0.05). For diagnosis of CIN2+,the
sensitivity and specificity of pl6/Ki67 were 69.4% and 83.6% ,those of HPV E6/E7 mRNA were 82.3% and
74.6% ,those of the LBC were 80.6% and 65.2% ,respectively. For diagnosis of CIN3+,the sensitivity and specifici-
ty of pl6/Ki67 were 69.4% and 81.9% ,those of HPV E6/E7TmRNA were 85.7% and 73.3% ,those of LBC were
85.75% and 73.3% ,respectively. For diagnosis of CIN2+/CIN3+ ,the sensitivity of p16/Ki67 was equal to LBC,but
the specificity of pl6/Ki67 dual stain was higher than that of LBC and HPV E6/E7 mRNA (P<0.05). In the HPV
positive women the sensitivity and specificity of p16/Ki67 were 82.4% and 56.9% ,those of LBC were 90.2% and
29.4%. McNemar test showed that there was no significant difference in sensitivity for diagnosis of CIN2+/CIN3+
between pl6/Ki67 and LBC,but the specificity of pl6/Ki67 dual staining was higher than that of LBC (P>0.05).
[Conclusion] In HPV positive women the pl16/Ki67 dual stain has a higher specificity than LBC. Therefore pl6/
Ki67 dual staining can be considered as a screening method for cervical cancer in HPV positive women.
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i8R 1 FR 22 55 F MedCale S 2E47 4387 RS (P=0.000), pl6/Ki67 FHE S 5 B2
CIN2 ABEH R FHYER KR 69.2%, ZWih SCC HH

2 & B 86.7% (Table 1),
2.3 pl6/Ki67 HPV E6/ETmRNA F LBC 3t CIN2+/
21 WRANBHNERESE CIN3+HJ % H B8 J1 L8R
AN 497 ZIA4 SEHAE R H 44.58 2, ARk pl6/Ki67 it 62 il CIN2+HF 58 %F S 4 H 19 2 i

PR R 943, Hirh 19 GlFR AR M= A . L FRESN 69.4% .83.6% ,HPV E6/ETmRNA
20 R R TG VE HEAT pl6/Ki6T 2 W B HERR | fek K2 5o 82.3% . 74.6% ,LBC A5 I 43 51 2 80.6% |
A B A SIECN 478 0], AL ~F2 W ASCUS & 65.2% , %F 49 5] CIN3+HF 58 X5 G 46 th 19 R U R 5+
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i ,CIN1 20 1] ,CIN2 13 {5] ,CIN3 34 {4 ,
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Table 1 p16/Ki67 dual staining and LBC positivity in different cytology
and histology categories[n(%)]

o LBC N pl6/Ki67 Histology N LBC  pl6/Ki67
- Normal 277 21(7.6) Normal 382 127(332) 58(15.2)
22 AEAHEREFERZERANP plo/  Ascus 103 28(27.2) CIN1 20 12(60.0)  8(40.0)
Ki67 XY BE M 2R ASCUS-H 26 16(61.5) CIN2 13 12(92.3)  9(69.2)
RS o S D o 2w aey
o _ : : :
Ki67 #H @?iiﬂﬁ%(}) 0.000) P16/ g 4 4(100.0) No result 14 13(928)  5(35.7)
Ki67 16 4 il 712 Wi Jy HSIL ARE P EPE  pora 478 114(238) Total 478 201(42.5) 114(23.8)
KN 89.7%, 1F SCC H4 100.0%, pl6/ Trend test 139.0 44.1 89.8
Ki67 Rk 4 B 25 7 5000 28 L L 1 i 2 0.000 0000 0000
Table 2 Clinical performance of p16/Ki67,LBC and HPV E6/ETmRNA for detection of CIN2+ and CIN3+ women
Histology Total Sensitivity Specificity PPV NPV
Positive  Negative (%) (%) (%) (%)
CIN2+
pl6/Ki67 Positive 43 66 109 v o 25 o
Negative 19 336 35 (570-794)  (79.7-86.9)  (30.8~48.8) (91.8~96.6)
Total 62 402 464
HPV E6/ETmRNA  Positive 51 102 153 3 ae 34 065
Negative ! 3003171 0.808)  (702-78.6)  (264~411)  (93.8~98.1)
Total 62 402 464
LBC Positive 50 140 190 S0 5o 63 056
Negative 12262 21 (692.886) (604~69.7) (20.6~33.0) (92.5-97.5)
Total 62 402 464
CIN3+
p16/Ki67 Positive 34 75 109 cou 510 iia 05
Negative 150 34035 570794)  (77.9-853)  (233~404)  (932-97.4)
Total 49 415 464
HPV E6/ETmRNA  Positive 42 111 153 . s Vs o7
Negative ! 304 M 9332929)  (70.6-79.0)  (21.0-350)  (95.4~98.9)
Total 49 415 464
LBC Positive 38 152 190 i - 20 "
Negative - 263 274 (641-890)  (58.6-67.9)  (4.9~263)  (93.0~97.8)
Total 49 415 464

Note:a:In CIN2+ cases the sensitivity of pl6/Ki67 dual stain was equal to LBC and HPV E6/E7TmRNA (P=0.092,0.021);
b:In CIN2+ cases the specificity of pl6/Ki67 dual stain was higher than LBC and HPV E6/E7mRNA (P=0.000,0.000) ;
c:In CIN3+ cases the sensitivity of pl6/Ki67 dual stain was equal to LBC,but lower than HPV E6/E7mRNA (P=0.344,0.008) ;
d:In CIN3+ cases the specificity of pl6/Ki67 dual stain was higher than LBC and HPV E6/E7mRNA (P=0.000,0.000).
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HPV E6/E7TmRNA 5 LBC(P=0.000) (Table 2).
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PR N ¥ R B912 BT B
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Table 3 Clinical performance of p16/Ki67and LBC for

detection of CIN2+ and CIN3+ in women with positive
HPV E6/ETmRNA results

N Sensitivity Specificity NPV~ PPV
(%) (%) (%) (%)

CIN2+
pl6/Ki67 42 824 56.9 86.6 48.8
LBC 46 90.2 29.4 85.7 39.0

CIN3+
pl6/Ki67 34 81.0 53.2 88.1 39.5
LBC 37 88.1 27.0 85.7 314

KT & R

R 1 A Ak b DX 200 27 A AT Sy B 59 O
M) FEFB, (0240 SC I & BLAN L 24 A 2 A7 e 25
TR (50%~T0% ) HERfRPE 22 K i 45 R 2
SR P SRR — A5 e R 5 U AR
ARSI A kR LK, HAri kB A
WA 1) A ) 2 5 b ot B S098 TS A8 N e S0 12
W ELAT T I R S S A 2= 2 WA L, 4 F4E

314

Yrofbn S W 0 pl6/Ki6T MU H AR i 45 B2 Wi A 58
SR T AN IR 25 2, %o B A SR AR R R B —
b VA e | W [T 8 Y 1T

AW FE Y pl6/Ki67 1 PH 4 4 8 75 240 i 27 12 Wi
My R LR BB M S, S
Wentzensen 55 [0} 58 45 R AH— 20 Hi B pl16/Ki67
5B SRS s ARG, BFSE R pl6/Ki67 XGH AR
WA A RS Lg%, (1 ple/
Ki67 A% Sk U] s T4 2= i, X5 Yu &80
(9 52 285 S AR AL 5 (R AE [ 9 A1 AH DGR 58 125 b ple/
Ki67 Mg H AR 0 R AR 5 R s Ve X T A i 2y, o
PrH R R AT RERR T 5 ARFRIE R 22 5%, BT RES LA
A G — SR AT A M A B R T 2 A
] I = b2 e b g s B O SRR E AL, AT
P37 ST A A0 A 5 SR 12 W R i T BN 44
FAR T T 580, Hoiz A BA 2 40 i 2% fe 57 5| 1k 3 i
FA2 W & BA 65 0 R 22 501, R I A BF 53 1) 4
JfL 27 R B . IR AHESY pl6/Ki6T il il B TE
H ] 2 2 R e e I e o i, EL % 0 s i 3 A
A PR S R/NEINEE R VA E S NI A 1 O L D B SR SN )
] 22 P REXT XU 25 B 7= A2 T — 8 B2, 3l A
M, 78 2 52 briz F pl6/Ki67 12 W e 9 K 06 B
A 1 RS 0 B T BE 2 3 B R T A0 M 2 0 R U
pl6/Ki67 5 LBC Hl F HPV E6/E7TmRNA £ il BH 1
N B B2 W (B 45 5 2w, pl6/Ki67 B3 AR
T HPV E6/ETmRNA FHM: A HE 43 1 19 2 B0 5 41 i
ST, AR RS T LBC SAH G R 45 1 —
U I, R pl6/Ki6T MY H AR ALEAIE T R i
FE W FR, RS AR A 12 % ke T 2
X i 2 v A

pl6/Ki67 MY HE AR 5 H A0 M 2= AH L, J5 %)
W BRI AR ZOR B, i BOR (2 R 2
MR 2SR, 1T pl6/Ki67 WY 4 A i O A T
R A5 20 L €5 DU P T 3R, A 1 00 PR 3R R
WSS S s A A S ) BF R R B pl6/Ki6T
TR 25 TE 20 B 2 T A B U R N B3 28 3 0 vy 5]
Jr RN R w] A Sy SE BB e, O EL R o RN A
HRALAFIS S R AT LA P8R H p16/Ki67 MG H A H]
T HPV FHE AT B 53

(EENTEAMEEE 2N NEL [ SN i
KABERT2EHES A BESINE S i b,
PR T 5% 45 SR AE AMIE BT R TSR, O S e A R

% @A 2018 5 % 27 A% 48 China Cancer,2018,Vol.27,No.4



PR pl6/Ki67 XYL B AR F T8 5098 S5 i 9 722 1
BWHATE T REEA I FTREPERF 5T

4

% ®

pl6/Ki67 Y42 A H T HPV BH M A HE /9 43 Ui

HAMLT LBC MR 51 A1 5 LBC A5 il AH oL 52 5 B
MREVE . PRITE 28 T 2R A e i/ B3 i = o B 2 1Y
X, AN DB SR, BT LA A
pl6/Ki67 4 2% FH T HPV BRI AHE B 53

SEH .

(1]

(2]

4]

9

Chen W,Zheng R,Baade PD,et al. Cancer statistics in
China,2015[J]. CA Cancer J Clin,2016,66(2):115.
Peirson L, Fitzpatrick-Lewis D, Ciliska D, et al. Screening
for cervical cancer:a systematic review and meta-analysis
[J]. Syst Rev,2013,2(1):1-14.

Zhu XL,Li R,Huang Y,et al. Expressions of pl6 and
Ki67 in cervical intraepithelial neoplasia and cervical
cancer and their clinical significance[]J]. Chongging
Medicine 2009 ,38(16):2041-2043.[ AR BE s |, 2545, #0445
pl6 K Ki67 78 ¥ 5 i Kg e 28 iy R k()] EER
£ 2,2009,38(16):2041-2043.]

Lee S,Rose MS,Sahasrabuddhe VV, et al. Tissue-based
immunohistochemical biomarker accuracy in the diagnosis
of malignant glandular lesions of the uterine cervix:a sys-
tematic review of the literature and meta-analysis[J]. Int J
Gynecol Pathol,2017,36:310-322.

Heatley MK. Ki67 protein:the immaculate deception? [J].
Histopathology,2002,40(5):2-11.

Pan QJ. Review and interpretation of the new TBS cervi-
cal cytology report system [J]. Chinese Journal of Clinical
Obstetrics and Gynecology,2017,18(1):95-96.[ # 7% %%
TBS & U4 M 25 4l 45 F- 48 B e 7 R A 12 (], b I 1A
FERHIG R 2% 75,2017, 18(1):95-96.]

Luttmer R, Dijkstra MG, Snijders PJ, et al. p16/Ki-67 dual-
stained cytology for detecting cervical (pre)cancer in a
HPV -positive gynecologic outpatient population[J]. Mod
Pathol ,2016,29(8) : 870-878.

Wright TC Jr,Massad LS,Dunton CJ,et al. 2006 consen-
sus guidelines for the management of women with cervical
intraepithelial neoplasia or adenocarcinoma in situ [J]. J
Low Genit Tract Dis,2007,11(4):223-239.

Wentzensen N,Schwartz L,Zuna RE et al. Performance of

pl6/Ki-67 immunostaining to detect cervical cancer pre-

4’ ® ’@ 2018 jf‘ % 27 )& % 4 8 China Cancer,2018,Vol.27, No.4

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

cursors in a colposcopy referral population[]J]. Clin Cancer
Res,2012,18(15):4154-4162.

Dona MG, Vocaturo A,Giuliani M, et al. pl6/Ki-67 dual
staining in cervico-vaginal cytology:correlation with his-
tology , Human Papillomavirus detection and genotyping in
women undergoing colposcopy[J]. Gynecol Oncol,2012,
126(2):198-202.

Yu LL,Chen W,Lei XQ,et al. Evaluation of pl6/Ki-67
dual staining in detection of cervical precancer and can-
cers:a multicenter study in China[J]. Oncotarget,2016,7
(16):21181-21189.

Ikenberg H,Bergeron C,Schmidt D,et al. Screening for
cervical cancer precursors with pl6/Ki-67 dual-stained cy-
tology :results of the PALMS study [J]. J Natl Cancer Inst,
2013,105(20): 1550-1557.

Hu Y. Explore the value of P16/Ki67 protein detection
(CintecPlus double dyeing technology)in cervical intraepi-
thelial neoplasia and cervical cancer screening [D]. Zhe-
jiang University,2016.[ % #t. P16/Ki67 & M £ I (cintec
plus WG FA)TE B B B2 IR AL 5998 W7 KB 35000 T A5
R A E B [D]. WiV oK% ,2016.]

Rossi P,Borghi L,Ferro R,et al. A population of 1136
HPV DNA-HR positive women :expression of pl6(INK4a)/
Ki67 Dual-Stain Cytology and cytological diagnosis. Histo-
logical correlations and cytological follow up[J]. Pathologica,
2015,107(3-4): 185.

Zhang RY,Guo HY,You K,et al. Detection of cervical
cancer or precancerous lesion by pl6INK4a /Ki67 dual
stain cytology[J]. Jounal of Cancer Control and Treatment,
2017,30(6):427-432.[ 3K % 1 , 96 L0468, liF 90, 45 pl6~
(INK4a)/Ki67 Ho9% 20 Ak 27 XYL ALK HY B 25008 L e i 9
AR VR ). MR L7 53R 97, 2017,30(6): 427-432.]
Pan QJ,Hu SY,Guo HQ,et al. Liquid-based cytology and
human papillomavirus testing:a pooled analysis using the
data from 13 population-based cervical cancer screening
studies from China[J]. Gynecol Oncol,2014,133(2):172.
Chen B. The diagnostic and screening value of pl16/Ki67
dual stainning in cervical intraepithelial neoplasia[J]. Chi-
nese Journal of Clinicians,2017,45(8):89-92.[Ff4l. P16/
Ki67 AU 75 5 30 | e N IR A8 i A K12 e b 09 A i ).
e ]I IR B2 A 2% 35,2017 ,45(8) : 89-92).

Allia E,Ronco G,Coccia A,et al. Interpretation of pl6
(INK4a) /Ki-67 dual immunostaining for the triage of hu-
man papillomavirus-positive women by experts and nonex-
perts in cervical cytology[J]. Cancer Cytopathol,2015,123
(4):212-218.

b




