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[ E] BT pl6/Ki-67 AU INXT E 54N 2 1 H 1 & fE 2 HPV P R T e T BN & L ik g 2017
A 5—7 A e 5 ERFR 5 —FHE B B A =R a2 1 168 4 508 2 4N 22 K (thinprep cytologic test, TCT) 1E 4 1 5
f& 9 N F K797 75 (human papillomavirus , HPV ) BHEIFHERR B 2500 48 A T, BEAT 0 2 AR A B 7 , FR 41 05 VA1 45 SR P14 p16/Ki-
67 MUY a5 HE R S 2R . G R DR IA45 )5 . 88 191 (52.4% ) iR , 54 0 (32.19% ) 748 , 26 1] (15.5% ) ik Ji# ; QBRI 224347 -
BE AT WK HC2 HPV AZE W)UK cobas HPV (14 BIZE L 55 TCT 1F# 19 /51 fa 2 HPV S5 1 1 R T ARG R (P>
0.05) , 1] p16/Ki-67 XLGLAGM B 1 5555 1575 15 FE W S A 56 (P < 0.001) 5 Z2 R ZE 43T : p16/Ki-67 RS I B S TCT 1F 3 114 78 £ 41
HPV FHE RIS U AR R 2 53D 55 191 p16/Ki-67 RU4AG I BH 1 2 H 19 151 (34.5% ) 175 1k , 113 481 p16/Ki-67 B4 A
BAYE R 7 1 (6.2% ) FR TE R, 3 25 A Gt L (P<0.05) . pl6/Ki-67 XUHe A6 BH 1 00 5 1 1k F 1 R % A
73.1% K555 74.7% , P TRINE g 34.5% , BIPEFUIE N 93.8% ; @5 f5 K HPV 1 [ 58784k - 152 0] 35 5 1 2 4E Rt 15 , HPV
BRI AR BRI )B4, P16/Ki-67 XUALAG I BF 1 2H 5 2 v 16 750 HPV 35 B R 1w T RIMEZH (P < 0.05) . 4518 : P16/Ki-67 WYLk
T BE 2 ey B A 2 TE 3 () 5 6 80 HPY PR S 3 175 R R HPV S5 BN G IG R 2, b I R — 8 B AN (8, T P T %
KGRI
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Predictive value of p16/Ki-67 in high-risk HPV-positive patients with negative cytology
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[Abstract] Objective: This study aims to explore the predictive value of p16/Ki-67 in the progression of high-risk HPV -positive
patients with negative cytology. Methods: One hundred and sixty-eight high-risk HPV -positive women with negative cytology were
enrolled from May 2017 to June 2017 in the Department of Gynecology, the First Affiliated Hospital of Nanjing Medical University.
Follow up were conducted for a period of 2 years to analyze the relationship between the progression and p16/Ki-67 dual staining.
Results: (DOutcome : 88 cases(52.4% ) had regressed , 54 cases (32.1% ) persisted , 26 cases (15.5% ) progressed ; @ Univariate analysis
showed that age of patient, HC2 HPV value and high-risk HPV genotyping were not risk factors of the progression (P > 0.05) , positive
p16/Ki-67 dual staining showed higher rates of progression (P < 0.001). Multivariable logistic analysis showed that positive p16/Ki-67
dual staining was related to the progression;(3)55 cases had positive p16/Ki-67 dual staining, 19 cases(34.5% )of them progressed; 113
cases had negative p16/Ki-67 dual staining,7 cases(6.2% )of them progressed. There were significant difference in progression between
patients with positive p16/Ki-67 dual staining and patients with negative p16/Ki-67 dual staining(P < 0.05). The sensitivity of p16/Ki-
67 in prognosis was 73.1% , the specificity was 74.7% , the positive predictive value was 34.5% , the negative predictive value was
93.8% ; @High-risk HPV natural changes: 152 patients finished the 2-year follow up. The negative conversion ratio at 6,12, 18,24
months for women with negative results of p16/Ki-67 dual staining were higher than those with positive results (P < 0.05). Conclusion :

Positive pl16/Ki-67 dual staining result was a risk factor for progression and negative high -risk HPV conversion. P16/Ki-67 dual
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staining had predictive value for progression and showed good risk stratification for TCT-negative and high-risk HPV-positive women.

[Key words] P16/Ki-67;normal cytology ; human papillomavirus ; follow-up

ek DA b B0k 5 29T 9 S22 Ak A4 i °7 A £ (thin-
prep cytologic test, TCT) 1E# A I i fa B FLL I8
7 (human papillomavirus, HPV ) FH P4 585 (1) 4b B A
ANTF) 5 BT 28 A dE T RV 2 BRIE B 6~18 1
WAL A A, X SRR B A AR A T e K
B, W23 DT m RS A AEA TR ETE

p16/Ki-67 ALY I 2 I AF H I AY e S0 9 1Y
BN W i 45 plo TEA AL i 3R3A , B iz 2 i
A2b T 24 SRR B, 25 Ki-67 3 3135, B iz 40 i
Qb 240 SR S B, A A RNk s A
FAMAZTE S RS pl6/Ki67 RUGLAI X T2 25 21
W27 TE 5 I e A A HPV kG B 5 I PR 2% U 1) i
WA {H, A5 BF 90 358 3% 5 200 40 i 2 1E 19 = S 7Y
HPV [HPE B E VR AP R 4, #6470 1) 2 4 i Bl
Ui, T2 B R IAZ5 5L, 70 Hr pl6/Ki-67 ALHY
R 55 122 2 S5 I 5 2 ) AH G, PR p16/Kii-
67 WU AG I 723228 K A v $03000 g 15 2 Je ) A0 1L
] B 23 AT % 2 FR 3 HPV 9 AR FL R AR, S i R ke 3R
SRR

1 XW&MAE

1.1 *%

W BE 2017 47 5—7 H 7E RS RN 2E5 —
BB i 7 BH 1122 AT & AR A PRI &
F . OIAFRUE: QWK TCT 45 % 1E% H HC2 ¥ HPV
i 2t 5 R PH M A BB 2 BRIE 55 SO B2 W s
HEBR B 95 28 5 QAR L RARAS s OREAE & 175 A 45
WRIEH , T FFA S JoAT ] HoAb P Mg 52 ;@
TG B B s B 5 E AR B2 32 e E AT T s O
FHARNANE W EH BSR40 A5t m
WERFRESE R EB e s, 2 58
HHOZBMERER . mELgA 168 6l BH1E
FWFFEXS S
12 &
1.2.1 ‘ZHBPLE e &

Fi TCT SR EURE ([ il 7 R0 g € 5 30 Pt 7%
Rz A A 2001 4FF Y S AN A2 Bethesda 432
RS (TBS)#A T4 A2

[J Nanjing Med Univ,2020,40(12):1768-1773 ]

1.2.2 HC2 HPV #&|

et — U SRR B Il 478 B S0, RS 1)
T 5 Bl H 0 A S S0 AP Y B il BB S TR
TE WAL 8T TS 2 AR S AR B ARG I 13 Fp
HPV (16.18.31.33.35.39.45.51.52.56.58.59
68 1) o A 25 S LUAH XS G B/ R B {H (relative
light units/cut off, Rlu/Co) #2 7~ o L35 L (H Rlu/Co=
LOMBAE, < 1.0 BHME,

1.2.3  Cobas HPV #&

SR AR SR B UL A0 B L DR A T A I SR
il &[G Cobas 4800 HPV 5 I 4SO 41 g b A< o
HPV DNA [ & HHEATIE . Cobas 4800 ATAG I 14 Ff
5 fE A HPV J143 0 16,18 S HoAth 12 #1532, 4F:
— 2N FAERD S HPV B
124 M A & Foim 215 b

T R S AT B T AR A M B2 B, K
0 1 R E R, 2 BR 2017 4F [ Br 5 3505 21
55 B 1 g Ehk L 1) B 3 5 R 4 AR I 2 8 B 3 5 1
5 XTBIESE T AT BE s AR AT A, ANl R e
KGR ETE SUEHRFRIAR o R B I ZUHHE 2014 4F
WHOK 2oV A B i B R 43 28) (4 B0 AT A B2
W7, K5 B #0112 INJRZE (cervical intraepithelial lesion,
CIN) 1 ZIH J ARG 854K F B2 9% 722 (low - grade
squamous intraepithelial lesion, LSIL), 4 CIN2 .CIN2-
3 CIN3 44 HSIL,

1.2.5 pl6/Ki-67 345

K e 4 AL ~7J7 % , 6 CINtec PLUS 4
2R & (O IR R B ) o K R Y 18 S
7% 1 2 A T AL B 37 BD BS SurePath AEAS T 2%,
283 959G [E E T e B A R A T
FEIPIC o o RUGAGIN 45 FFI L - 457 [a]— FE R T U
SR 20 1A A1 ) A0 B A AR e g 45 (pl6) HL4H
Mk A AT g (6 (Ki-67) , TS A i~A B A anfer , j)
FIE R p16/Ki-67 X4 pHAE
1.2.6 iz

XFAN A B A AT IE 8 0 A2 35 7 2 UHR o
6/ H BT 1 IRFREE 248, BT N2 B SV~ A
A K fE R HPV ARG, 4 BT 45 R Ao S
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1.2.7 #0245 ¥ b

2AEBEYT A I, AR A 25 Jr ¥ B U 25 R
IR FRLE i THIRTR R R & B S AR
BN IR HPV 555 RrBedE BT e 54 i
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B LSIL B2 VA g 5% o 4 Bl 17 4 B ES S5 40
2 S H AL BN HPY PR, sk BB S R S 4G
BB IR AR 5 ERZE SN LSIL K DL B ZOeAS
1.3 %itsu

I FH SPSS 24.0 B A XA SCE R R T e 125 41
Mo R BIECRE 43 e RoRTHECRORE, SR X fa e
F1 ZJC Logistic [H1J7E: 73 H7 52 il IR 2= 5 955 155 12 &
HPVH AR ER ., P<0.05 N 2ESHGH %5 X,
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BRI IO S AL 5 SRE AR N 22~67 %P1 41
4 5 B H HC2 HPV Fl{EE FEl R 1.03~2 166.47 Rlu/
Co; f2 74 Cobas HPV Kzl 25 3L 5 25, 435l HPV 16
R 20 5], HPV 18 B e 8 3], HPV 16 %I & -
il 12 % HPV 8 %% 15 4] , HPV 18 R & - Hofth 12 7Y
HPV B 541, Hofh 12 %9 HPV Jggs 120 4l . Bl 6
o B 168 B B E e 2B 45 R TCT 1IE# .
HPV BAE 88 191 ; Fe 2L b5 45 5 TCT 1E % (HPV [H
PR 6411, BB B R BIRS # A & BI ey S0 AR 4 54
1), LSIL(CIN1) 4 9 ] , HSIL (CIN2-3) 1 4] ; B 153
8] TCT S35 FE el £E HPV B & 3L 16 491, BHIE 5% K
I BERE A5 12 W by IE B R S A1 4055 38 3 6] LSIL
(CINT)ZE:4 4], HSIL 3 9 51] (2 5] CIN2, 4 51| CIN2-3,3
Bl CIN3) o 88 1] (52.4% ) 5 VA 25 42/~ T4 1R , 54 4l
(32.1%) ¥ 945 AR 722, 26 19 (15.5% ) 5 1A 25
PRI,
2.2 pl6/Ki-67 R F A 45 R

168 151 F 3 A B 20 V% 200 R 2 R FH S 28 4 i Ak
T AT plO/Ki-67 WYL A, Horbr 55 45146 45
SR BAE , 113 3G 285 R A B (T 1) o
23 HPEHREG LR E S

PEFE R H AR A HC2 HPV K AE )UK Co-

\ 3

C D

p16/Ki-67 AU PHPE : A x100, B x200; pl16/Ki-67 XYLA I 4 : C x100, D x200,
El1 pl6/Ki-67 Iz 8
Figure 1 Results of p16/Ki-67 dual staining

bas HPV 45 5 | p16/Ki-67 XYL A 45 5 %5 4 S &
XF 168 il 8 # AT 430 . LR R AT R, BE AR
1 FI HC2 HPV A INE HTIK cobas HPV 1) 73 B4
5 TCT IE % & 9 5 6 8 HPV 8350 17 70 e 6
WAL ZR (P >0.05), 1M pl6/Ki-67 KL A FHAE
S5RiE R B (P<0.001,% 1), ZHED
MR FH € Logistic BUESMT, Bk 4 NHE A ple/
Ki-67 B A A A GERRL , 25 R 487R , pl6/Ki-67
UGG BH P 2 TCT 1E % & 1 5 £ 78 HPV BH A &
I UE R R fE B I 2 (OR=7.992,95%CI : 3.105~
20.572,P <0.001),

2.4 pl6/Ki-67 A Fe i 325 )2 3 & 64 FRM 1A

55 1] p16/Ki-67 X% fa il BH 14 58 2 v, 19 4]
(34.5% )9 155 i Ji , 22 5] (40.0% ) s 15 7 22 , 14 11
(25.5% )5 T T4 1B 5 113 4] p16/Ki-67 B A6 BH 14
BE T, 701(6.2% )R T HE R, 321511 (28.3% ) i i 47
22,74 11(65.5% ) i 5 IR o pl6/Ki-67 XYL Al H
PE) TCT IE 5 4 3 55 £G4 HPV FH M 5 25 5 155 ok
JE IR p16/Ki-67 XU Ra I B4 H 35 1 5.58 1%, 22 5%
AHE 22 L (P<0.05), pl6/Ki-67 SUHA I BH
FHI TCT IE % 4 I fE 8 HPV FH 1 £ 20 175 o
() RABUEE N 73.1% , K¢ 5720 74.7% , FRPEFRINAE
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®1 TCTEEAHSREHPVHEEPHRIEHRNER
e K
Table 1 Univariate analysis of progression in high - risk

HPV-positive patients with normal TCT

16 151 #5357 B 5 391 18] B0 TCT S % AL s HPV
PR, 20k BTy, 35 152 4 8 35 e A e i 2 AE B o

58 14l (38.2% ) 6 4~ H Bt i i & 7~ HPV §% B , 74 1]
(48.7% ) 12 A~ H Fifi Ui i #2 78 HPV % [H , 83 {4

— Wﬂ%&@%% i e (56%) 18 BV I 4 HPY 6 D) 88
) 770 0,080 (57.9%)24 1~ A BEVIEHE 75 HPV % B, % B 3 it st
<30 4 190 (380 4 ) £ 7E 2 4F N H B HPV R 1% 37
31~40 58 14 24.1 341 6 4~ H FEVTI ¥4 BH IS T 124> H BE U7 I PR %
41~50 68 7 103 FH, 161 6 4~ H Bifi 5 k5% BH Js T 18 A~ Bl 17 B R
=51 21 1 48 A, 20t R B AR TE 31~40 5 AL E 41K
HC2 HPV A& 7.780  0.051 B 10 25 15 8 HPV TR 2 F<30 2 41~50 % =
1.00~9.99 65 7.1 50 % HMEE HERIF LG FE L (P>0.05,
10.00-99.99 4 13.6 22), p16/Ki-67 RS B4 £ 35 4 YK B 7 (1) 15
1000099999 49 1224 580 HPV 5 B B 38011, L3498 F B L S
=1 000.00 10 3 300 (P<0.05.9:3).
HPV 43781 4214 0378
HPV16 20 2 100 3 i ®
HPV18 8§ 2 250
Hofy 12780 120 19 158 TLATI A BORME R K43 AL HPV e Sy
HPV16 Jff 127 15 1 6.7 —id M, 2 70% 1 = fE T HPV G ] 78 1 AR I
HPVIS Jfb12 5 2 400 90%7E 2 4F- N % A, (AT A8 5 43 R i F 2 HPV J&
p16/Ki-67 XAl 20,615 <0001 Y pbag 7 4F 7 AERY MRS SR AR T L )
EE‘& jz 13 32; KB AT S L BT S S e I S S HPV ek

34.5% , BTG K 93.8%
2.5 MiFHR HPV & B K T4
168 %] TCT 1F £ HPV PR B B

D HARFCVAR P R FFEk ik i fa 2 HPV Jgj
J2 T U SUE R AE SUR A EE A . Petry
5 [l B S A HGE L TCT 1IR3 5 JF & fa B HPV
P R TEBE VT IS TR A 39%0~7% 1 AT RERE 2 K

®2 AEFEHKTCTEEAHSREEHPY EERE A E R BRI ZE

Table 2 Negative conversion rate of high-risk HPV patients with normal TCT results in different ages

) 6™ H 124-H 181H 241 H
IR BOEC e () B maR(e) B TR B AAR(%)
<30 19 5 26.3 7 36.8 11 57.9 11 57.9
31~40 49 21 42.9 27 55.1 29 59.2 34 69.4
41~50 64 26 40.6 30 46.9 33 51.6 33 51.6
=51 20 6 30.0 10 50.0 10 50.0 10 50.0
,\/Z{ﬁ 2.317 1.972 0.907 4.219
PIH 0.509 0.579 0.824 0.239

£3 ATEpl6/Ki-67 MR TCT EE A H S RBE HPV BE MR E AR R

Table 3 Negative conversion rate of high-risk HPV patients with normal TCT and different p16/Ki-67 dual staining results

p16/Ki-67 - 61~ 1 12~ H 181H 2441 H

ALy ial BE ERE(R)  BIEC A% BIE B (%R)  BIEL BSE(%)
FHAE 41 9 22.0 12 29.3 14 34.1 14 34.1
[ 111 49 44.1 62 55.9 69 62.2 74 66.8
Y 6.249 8.472 9.480 12.990

P 0.012 0.004 0.002 <0.001
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HEHRNIRAE . Margot & Y BB ST & L TCT 1E
WA IR HPV FHYE B E ERE U R A 12.2%
(RIARE % 2 J/e oA CIN2 B LA A% o BRIk, A 953000
TCT IE % &I B G HPV BHPE 2 Al i % 11
B IR S, LU F X e AR 700 2 P

p16. Ki-67 7E 1T 4 5 F0 28 (1 0F 52 vh 28 52 K
T o I 2R A A 20 B 1 R p 16 R 4 i
B AH AT Ki-67 A HHEF | 248 3001 K 40 i
p16 F Ki-67 [F] I} 23R, BRI 1 Al i AR 7 20 ffd o
U200 i S B R s O . AS WIS X R AR RS PTIR
HC2 HPV #MHE HIUK Cobas HPV 23 HIZE SR p16/Ki
-67 WLYL A I 25 A AR AT T 0 b7, B pl6/
Ki-67 XA B M2 TCT 1E % & I 3 /& 2 HPV BH
PRGOS G R R AF I 52 2R R
a1 E DG A 2 A AR S, (H HPV 1Y HC2 ke I
/5, 3 HPV16 3 HPV 18 RS | 8 35 9 17 1E e () Ak
RN AR SIS . SR HPY #iE
(T R A A 3 T 1 a2 i, REAE R 9 O AR B il —
FOUL AT A SCER YR HPV 16 51 18 FUE YLk 1
15 HSIL {4 & A S0 7 AR5 (] B & 38 p16/Kii-
67 WYL BHH: FB 2 AR 1 1E e 50 34.5% , B & 1)
RN 6.2% , 22 RAFTEGETT2E R Lo pl6/Ki-67 3L
YA DU FH P S0 TCT 1E % & I = fE 5 HPV BH % &
R R 0 R AT N 73.1% , FE 5 N 74.7% , BH
PEFIAE A 34.5% , BT {E 4 93.8% , 44715 p16/
Ki-67 BUAAHIZE TCT 1E % A I = fa L HPV BHE &
HRBE VI B A G IR . Petry 28 ST T
p16/Ki-67 UG A 7E 1224 S8 35 By v i F A0 (8,
25 5 7R p16/Ki-67 XU A P 7E 1% 50 2 BT
T AR R R B CIN2 S DA LA i R A 91.9% , ¢
SRR 82.1% ., [ARE, Margot 251 (1) BA B BF 5% $2 7
p16/Ki-67 WAL A I FH 1 7E 1228 B W D i R v
I CIN3 e DL b9 A48 1) R 73.3% , Fe 52 FE R
70.0% , SAMFE I Z5 A —2 .

B ST [RIE43 A T TCT 1E 8 & I 5 /6 8 HPV
RE TR DT R R A A HPY (AR R, & BT
BE AT IER AR 7 30 35 HPV % 1R i s
B 480, T AR I 7 31~40,41~50 % (1) 5 HPV % [H
FRIR<30% =514 4w, HERIF LGSR
Mo R B SRBEAE IS, HPV 35 bR g 155 , 5
IR A TR, AT R S BRI R <30 4 &
PER HPV 55 F1R AR, X5 Kim 58 1) HPV g4
B RV F R AR R IARF o R, A5
SR IRAT YRG5 A I p16/Ki-67 KLY K00 B 2 £ 25 7 Bt

Uit HPV 7 1% & T M B & (P<0.05) , #7R
p16/Ki-67 AUHAS I Xt HPV 54 BH vl fE 4716 — & 1Y T
M2

PR A6 B 300 TCT 1E 8 & 91 = /e 28 HPV BH % &
HGIRBE T i R v, B SV A L2 1) p16/Ki-67
XU AGHI 45 5] T4 ER A, R 2 SR BE P S
55 T 1 25 1 T8 HPV F 2Ll fa B DR 2%, B 1 i
AR = fe NS IR
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