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B = BE: SR FLRE R Ki-67 RIAACEXSFILIT (NAC) 7R .

Frik: WA 261 BI4T NAC LI PR PR GORM X 58 B i FLI i R A, 20T B3 Ki-67 3k DL R HA I IR
i BN R AUFE T MRS OR S S HE NAC B E 58 2% (pCR) KR,
R PRRSIER DR, B3 NACI pCR 52 ERZAR (PR ) IR LA KK FZAK 2(Her-2 ) AR |
G F ALY Ki-67 KFBHB A E (1 P<0.05) 5 ZHEESITER, Ki-67 Fik/KF & NACJ5 pCR Hl57
TP % ( OR=5.476, 95% CI=2.637~11.372, P<0.05) . WAk, TEMEBE 2 (ER) FIMEEH T,
Ki-67 12 %3k B % pCR F ML LK B H 1Y 4.282 1% ( OR=4.282, 95% CI=1.694~10.825, P=0.002) ,
M PR A 2% pCR 2N BAME B 19 0.303 /% ( OR=0.303, 95% CI=0.113~0.810, P=0.017) , Her-2
FRYER B9 pCR I Her-2 FAPEF Y 2.607 £ ( OR=2.607, 95% CI=1.023~6.642, P=0.045) .
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Values of Ki-67 expression level in predicting pathological
complete response following neoadjuvant chemotherapy
in breast cancer patients
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Abstract Objective: To investigate the impact of Ki-67 expression level on efficacy of neoadjuvant chemotherapy (NAC)
in breast cancer patients.
Methods: A total of 261 patients with relatively complete clinicopathologic data undergoing NAC were
collected. The relations of pathological complete response (pCR) after NAC with Ki-67 expression and other
clinicopathologic factors such as molecular subtype and hormone receptor status of the patients were analyzed.

Results: The results of univariate analysis showed that pCR after NAC of the patients was significantly related
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to the status of progestrone receptor (PR) and epidermal growth factor receptor 2 (Her-2) as well as molecular
subtype and Ki-67 expression; the results of multivariate analysis revealed that only the Ki-67 expression level
was the independent predictive factor for pCR after NAC (OR=5.476, 95% CI=2.637-11.372, P<0.05). In
addition, among the patients with positive estrogen receptor (ER) expression, the pCR rate in cases with high
Ki-67 expression was 4.282-fold of that in those with low Ki-67 expression (OR=4.282, 95% CI=1.694-10.825,
P=0.002), in PR positive cases was 0.303-fold of that in PR negative ones (OR=0.303, 95% CI=0.113-0.810,
P=0.017), and in Her-2 positive cases was 2.607-fold of that in their negative counterparts (OR=2.607,
95% CI=1.023-6.642, P=0.045).

Conclusion: In breast cancer patients, high Ki-67 expression level is a predictive indicator for high pCR rate after
NAC. Meanwhile, it may be helpful for better individualized NAC planning with combined considerations of the
status of other hormone receptors.

Breast Neoplasms; Chemoradiotherapy, Adjuvant; Induction Chemotherapy; Biomarkers, Tumor
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ARAINACHZE: TEC (ZFMIETS mg/m’+
KXHAE60 mg/m?, d,+HBEEHNS00 mg/m”,
¥1K) , TE ( ZP9hFE75me/m*+E L HET5 mg/m?,
1R ) MTCHT R[ZPEMFET5 meg/m’+ KA1 2y
WER L T (AUC) 6, 1R, hZHK
HLE S me/ke, 1K, MiJF6 me/kg 21 d],
AT TR R MIAIFRE . BFE AR
Z T ZANIFBRIINAC, RETAR T EEBNACTT 2
M RRE, ARG 4k e o8 R R IbyTIT R, R SLIRYY
T BASERT . HIRIRYT . N IR YT SR Y i R
K E KL A RIEM L (NCCN - Clinical Practice
Guidelines in Oncology v.2 ) FEEg AT
1.3 FLARE S FHRIZY

K G s AL SPk I  ME P R 24k (ER)
i EZE (PR) | Ki-67%Rik K EREKHT
ZAR2 (Her-2) ARAS o A K DU AR A 35 F v
BE[E 2, MMM, 4 pm#EZYI R, LWL R
WO A AL ST, ER. PRAIKi-67 ) FH 1
TRV E N E MM, A IRIE M B TRk A R
A (0 WUREAC ) B, Her-2 32 8 5 0 16 40 o JiE
FE A0 AR RS PN R B B JURL U S BH A, AR HR
P B e B e A R B 928 A AR & B i R
FHEABR A, Frf br AR Y0 7 G a5 45 588 3 H
WA PR B AR T L BUE IR IEAT, 7E400 1% =
BN AR A RN B M R X B, B
1558 O0 BT VOB T BT A MR A M, T S BH M e
Y5 BT A M A B E v . ER . PRBHMEE
Moo= 1% 0 IR 40 A% A (6, S g UL F K
MHer-224 (++) 1958 R IE— 25 086 IR A 2% 28
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Figure 1 ROC curves of Ki-67 for predicting pCR
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K FSPSS 20.0 (IBM, Bethesda, MD,
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Ki-67 AL B N 50% . P<0.050 2 34 4t

=
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2.1 Ki-67 #til pCR # ROC # %k

Ki-67#£ K 5pCREIEM KL, A BHE
. KIKi-67 Mg ROCHT & Pl (AUC)
$}90.7092 (EI1A) , FEERFHM:ZL IR E B & T,
PIKi-67 HHEHRAUCH0.7312 (E1B) , /R
TEERFHME B b, Ki-67 09 7612 I i (5 7 fig
FE . RHAUCIEATKi-67X% NA CYF 250y F
B, I Y ouden s B fie 45 # W (8 A f50 % 1 A0
Fe st b AT TP AL o it A AR F R Ki-67
I p CR W e BB E N 50% , B2 K & o0k
Ki-67 K4 (Ki-67>50% ) FIKi-671% K41
(Ki-67<50% ) .
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A: Whole group of patients; B: ER positive patients
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2.2 NAC F5IhRmEREXZ
AWFgdtoe1 Bl Adl, 4140 (15.7% ) 3k
B TpCR (F1) . BHEESHH, pCRSPR.,
Her-2R 4. 4 T4 BIAIKi-67 /K FH A 6 (1
P<0.05) ; pCREAFWE . b K/ . 5 h Mo Itk 12
GERA . EREE (HP>0.05) (F1) , H.
PRIAME R FHpCRE (14.9% ) W] AKX TPREIEH
(18.5% ) ; Her-2fHM:E HpCRE (23.0% ) W
W FHer-20AE#H (12.8% ) , Her-2fHMEEH
H, REAT R Z BR A PTIRIT 4lpCRE (20.97% )

X TF#EA7T i Z 2R B biiR YT 4l (33.3% ) 5 HRIHME
#H (ERFIPR¥HME) pCRZE (11.0% ) Bl
X F=BEFLIR (TNBC) B#H (21.9%) ;
Ki-675 KB FHpCRE (32.9% ) W & TKi-67
RAKFE#H (8.1%) . FEZINEZfELogisticHlH
srbr, AXKi-67HE AT Z R EBIAL, 455845
TR X (P<0.05) . B, Ki-673FKikKFE
pCRIY I ST F B 7, Ki-67 7 K8 E M pCR%E
JEKi-67fK F-15.4764% (OR=5.476, 95% CI=
2.637~11.372) ($2) .

F1 NACFHSIBRERERKFRERRXRNATESH

Table 1 Univariate analysis of relations of NAC efficacy with clinicopathologic factors of breast cancer patients

I PR BAFAIE n Aik%] PCR %% PCR X It P
iy (%, xxs) " 250 49.48 +9.59 47.63 +8.03 1.120 0.264
7 B KN [em, n (%) 17
<2 52 43 (82.7) 9(123) 0.233 0.895
2=5 185 156 (84.3) 29 (15.7)
>5 23 20 (87.0) 3(13.0)
SR AR ERR S [(n (%)
FAE 133 111 (83.5) 22 (16.5) 0.142 0.706
A 128 109 (85.2) 19 (14.8)
ER[n (%) |
[EE 196 167 (85.2) 29 (14.8) 0.495 0.482
R 65 53 (81.5) 12 (18.5)
PR[n (%) ]
FHE 170 152 (85.1) 18 (14.9) 9.655 0.002
[ 91 68 (81.5) 23 (18.5)
Her-2[n (%) |
FAME 74 57 (77.0) 17 (23.0) 4.116 0.042
2k b iay T 4l 12 8 (66.7) 4(333)
RAEAT I ZER BPTIRY T4 62 49 (79.0) 13 (21.0)
BH 187 163 (87.2) 24 (12.8)
ST n (%) ]
HR BHM: 154 137 (89.0) 17 (11.0) 6.384 0.041
Her-2 BHH: 74 57 (77.0) 17 (23.0)
TNBC 32 25 (78.1) 7(219)
Ki-67 FRiBKF[n (%) |
[ S 82 55 (67.1) 27 (329) 24.17 <0.0001
(i3S 160 147 (91.9) 13 (8.1)

T 1) Blifrfeik, 7enfH2EHIN (<10% )

Note: 1) With missing data in an acceptable scope (<10%)

Fx2 FEEHEEPCREMEZEMNZ T = Logistic 17
ST
Table 2 Multivariate Logistic regression analysis of influential

factors for pCR in breast cancer patients
SES Wald x> OR  95%CI P
Ki-67 (##ih vs 835K ) 20793 5476 2.637~11.372 <0.0001

AW I 196 B ERH B H A4, Hp
20 (14.8% ) 3K TpCR (£3) . s HE
Won, EERHEMEHRZ LA T, Ki-678KF,
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PREH M A Her-2 FH M & p CRAY 2 Sz F0 7. e
. PRIATER ZMpCRE (10.4% ) HEIKT
PRIAMEE (37.5% ) ; Ki-67EKFEHEEPCRFE
(35.3% ) Bl @& TKi-67MKKFEH (7.6%) ;
Her-2fHMH EMpCREK (27.3% ) HE&HT
Her-2BAM:#E (11.2% ) . fEZF FE Logistic[ 13
ST BN s PREEMEH M pCRFZEPRIAME A 1
0.303f% ( OR=0.303, 95% CI=0.113~0.810) ;
Her-2FHMEEH B pCREFESEHer-2 B H 192.607 1%
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( OR=2.607, 95% CI=1.023~6.642) ; Ki-67
Bk HpCREFEEKi-67TML K TH14.28214%

( OR=4.282, 95% CI=1.694~10.825) (%£4) .

%3 NACTr&5 ER PR ZLRERE IR KRB ERRX RN ATES

Table 3 Univariate analysis of relations of NAC efficacy with clinicopathologic factors of ER positive breast cancer patients

I A BEARAE n AKiE3 pCR 5% pCR X It P

W ()Y 189 48.71 £9.56 46.85 + 8.10 0.954 0.341
AR RN (em ) P

<2 44 37 (84.1) 7 (15.9)

RS 135 114 (84.4) 21 (15.6) 1.027 0.589

>5 16 15 (93.8) 1(62)
S MRS PR A (0 (%)

[H-: 94 80 (85.1) 14 (149)

[ELES 102 87 (85.3) 15 (14.7) 0.001 0-971
PR[n (%) ]

FEE 164 147 (89.6) 17 (10.4)

Btk 32 20 (62.5) 12 (37.5) 15638 <0.001
Her-2[n (%) |

BHPE 44 32 (72.7) 12 (27.3)

[H: 152 135 (88.8) 17 (11.2) 7.006 0.008
Ki-67 Fik7KF- [n (%) |

eIk 51 33 (64.7) 18 (35.3)

ik 132 122 (92.4) 10 (7.6) 21.809 <0.001

T 1) BAsfrfesdke, 7ErH#EHN (<10%)

Note: 1) With missing data in an acceptable scope (<10%)

*4 ERPHM4FLBRERE pCR EMEZRKN ST E Logistic
ElA5
Table 4 Multivariate Logistic regression analysis of influential
factors for pCR in ER positive breast cancer patients
HZE Wald x> OR 95% CI P
PR (BHME vs. B ) 5659 0303 0.113~0.810 0.017
Her-2 (PHYE vs. BT ) 4030 2607 1.023~6.642 0.045
Ki-67 (kv IRFIE) 9446 4282 1.694~10.825 0.002

3 3 #

LR 2 2 o DL AR bR L A R
MR Bl R FLIR R R — B S B
AP A6 7 A LR B9 R PR AR 9T P A Ok B
TR AR ML SR aE TR Y.
Iy o NIRRT . BEIERIT AF . NACIY I IR 25
BARIT Z OGN R By, I NAC,
n] LA B s R TR e e VIR R, SE K AR AT
W NACH) T T 38 b %) 15 5 3L R 1A A 1E
AT AU F0 i FLA R R B A T S

Ki-67 2 H il fw 5 B9 520 20 i 58 5 IR 0 (9 B
i, SRR A A R R R e R G AR AR OG
FEFL RS R, R AN K -67 (1 2R 0NN 5 41 i
By, WA R, A 220 HRFEYIMRK,

© WA )T i [ & F I F 2P H

Ki-67 PP 20k 300 vmy , S e i 98 240 it 15 7 305
s, CEMERE R, BEDGZE, NACITRIFMN R
S FENMP RS . BRI A e A, (H X 8
WM RGN TNACKE FARUIBREH, MKi-671E
AR 2 R e B b BT 7 (AR AR, IR IEN A CHI S R
5 BEKi-67 K F e TN ACROR , Wil IR A 48 k45
S, BEASCERTT RS, Ki-67ENACITRLM
ST TR F, Ki-67 2 1k B XAk )y o U,
Ki-67m K F Al R Hs & R K % . 2Rt 4
XFKi-67 52 7 Al LAVE S 20 W 98 1 3505 46 A ok i 17 53
M FaschingZ5™ 15 H Ki-6 78 M EH € L N >13%
Bf, Ki-677KFZPCRAGIM S WA &R, Ki-67 57K
SN R B LE (overall survival, OS) Flugib
T AEAE (distant disease free survival, DDFS)
() Sy fa o D2, (H s A 2, A BF S8 AN AL 45 Bl
Vigerl, DR AT A2 50 B o

KT FAIIENACH LML ( NSABP B-18%F
%% . NSABP B-27W%% . EORTC 10994/BIG 1-001f
7% . NOAHMSE ) WIRNACHARJGILIT 1Y 2L IR &
HHDFSHMOSESF A% E X, [ANACHE B F
Pem LR R R L TR, T H A A b
N : NACERTSpCRIMYFLAR I B B RAF pCRIY R
HDFS. OSHH3 B UG, R X NACH
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AT LA S 13000 £ RS B4R bR, SR TN A C Y I
IRYT 3z B 2 I Z B2, S 8] B X AR I7
HURRE K TG AR TE R 22 5 o 78 RO AS Bl L X AR
RE P pCREMN5%FN29% A%, UINSABP B-18
58, NACHENAC (ZFHLE60 mg/m’+ IRt
500 mg/m*, 1K) , pCRE}13%, NSABP
B-278F5, NACHT B NACITFHT (ZFILAE
60 mg/m + I BEHEAES00 mg/m’+ 5 B £V il 3§
100 mg/m”, 1K) , pCREN26%"*, A
NSABP B-18FINSABP B-27#F 5% 3 % 4 ¥ M 3L IR
P R IR 2 AR S Her-2 3 35 15 BL 10 43 Hr o AT
FWpCREN15.7%, 5 Z A7 AT 45 R 210,
EORTC 10994/BIG 1-00%F 5% 5 B A [H] 43+ ¥ 54 %:f
NACHIT RO AR, BER 52 AR B B 5 #EATNAC
RMEFKAS pCR, MiHer-2BHYEFITNBC H 7] 3545 5
FERIpCR™Y, FEABEGEH, —BIPEZLIRE (TNBC)
BEMPCRE (21.9% ) S5AEai 58 /i B pCR
R (229%~58% ) A5 RAHIT . NOAHAF 5T 3% W
T 2 R BT AN A CHE 5 35 2 3 Her-2 BHPE 7L AR I
BRAE M pCRE ABF5EH, Her-2 HIE T4 pCRAR
(20.97% A P4 T M Z 2R PAPTIRIT AL vs. 33.3%E47 il
RHRBAHIGITA ) SNOAHMISY (19% vs. 38% ) P
A 5T 2

A 5T X Ki-67 () d5 A 8 B (5 217 1 A .
FERTAEFE T H LAKi-67 BB 4 14 % 5520 % 45 % %
ZARBHYE B E W/ H Luminal ARl Luminal B41,
112 48K BT AS BB A Ry 003000 ik 988 X6F N A C s 7 1 e A
B o A28 T2 B35 N A C 3 I PR 2 %8 ) &
NACY T, #idiHFEROCHAUCH HHKi-67/KF Ay
AW N50% . 1ELARTRIBFE S, HRPHME,
TNBCHI Her-2 BH 1 W 59 20 A e A4 40 BT 1 31 1Bl 43591
36%~40%, 30%~40%M17%~20%"", SRifj, 1E
AW EVF Z M pCREM A LR FE . 15k,
Her-2 FHPE B8 35 42 32 HE )36 97 91 5 AR 3 pCR, {H
FAWFIEH, RAOAHBEEESEIEITHINACTH
2o I, 7R R P AR MERAE OC TKi-6 7
TRWT R TR A S . LYk, B TNBCEE & pCRREL
. AP TNBCEE ALK, HITE—Lek
ERE T, Ki-67R AR ] AR S % (H.

ARBEFEAF Y, Ki-67ZpCR A0 7 B0 -,
Ki-67/8 R AR E SpCRRE s EERMMEW AT,
PRIFPEE#H 5pCRAEM, Ki-67/KF-FIPRIRZ w] 1
KN ACH T 80 o FHe bR, XFF A RENAC
AH— IR FME, (HEARMRMAE AL
Z Ak BESE 28 AR T Il A oY B A1 R AN B

© WA )T i [ & F I F 2P H

A, SJE P RATIETE . BEAL A £ g0 B o o
— A I Ki-67 32 5 K FIPR 2 3k 55 L XN A CI7 5L
Ko T ) T 1
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