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[(FE] HOY BirzUiE S NE i -3 M8 408 ( circulating tumor cells, CTC) A8 4014 L -5 81 4 B ALY ( neoadju-
vant or primary chemotherapy ,NCT)JF34 565, Jiids  HlHL 70 BIFLARNE B8 NCT 5 J5 a0 b B Bk i 5 mL, F1) FH 2% B2 66
BB OVE AR AR AS T B A2 A, 38 5 96 O R fi RT-PCR 4G ARG T iy 3545 B4~ 427 200 i v 240 0 £ 2 11-19 ( eytokeratin-19,
CK-19) FHPER CTC ¥t H . &5%-  NCT gish & M CTC & 1 Rk 24.29% (17/70) , 5 B F 8 (P = 0. 008) & HER-2
(P=0.022) FBERA K MRYE NCT Fi)5 CTC A& G0 , 44 FE 43 PR - P BH A B | 1 - B 1 B 9 - I e 4L
LI RECIST ARAETEAL NCT FF3kht 4 A RCRIK IR} 66.67% (2/3) [78.57% (11/14) 0(0/4) F171.43% (35/49) , =5 H
BBl L (P =0.023) ; L) Miller-Payne 77 #E4d NCT 75}, 4 414 SR MKIK K 66.67% (2/3) 71.43% (10/14) |
0(0/4) H169.39% (34/49) , 2R EAGHITFEX (P =0.043), 85 NCT f{ijJ5 CTC WAL IEM 5I780A —E KR,
CTC mIYE R P4l NCT F7 3 AL U647
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Relationship of peripheral blood circulating tumor cells with therapeutic effect of

neoadjuvant chemotherapy in breast cancer: report of 70 cases
Wang Minghao, Yang Xinhua, Zhang Yi, Fan Linjun, Zhang Fan, Qi Xiaowei, Li Shichao, Sun Peng, Jiang Jun
(Center of Breast Diseases, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To investigate the relationship between the alterations of circulating tumor
cells (CTC) in peripheral blood and the curative effect of neoadjuvant chemotherapy for breast cancer.
Methods A total of 70 patients with confirmed lateral breast infiltrating ductal carcinoma without obvious
metastasis hospitalized in our department from March 2010to September 2011 were enrolled in this study.
Venous blood samples of 5 ml were collected from their upper limb of health side before and after 2 to 6 cycles
of TE regimen as neoadjuvant chemotherapy ( paclitaxel 175 mg/m”, epirubicin 60 mg/m’, d,, 21 d/cycle).
Density gradient centrifugation was used to enrich mononuclear cells in blood specimens. Fluorescence quantita-
tive RT-PCR was used to detect the mononuclear cells positive to cytokeratin-19 ( CK-19). Results  Before
neoadjuvant chemotherapy, 24.29% npatients (17/70) had CTC detected, which was related with age (P =
0.008) and HER-2 expression (P =0.022). According to the result of having CTC detected or not before and
after chemotherapy, the patients were divided into 4 groups, that is, positive to positive, positive to negative,
negative to positive and negative to negative groups. When the Response Evaluation Criteria in Solid Tumors
(RECIST) criteria was used to evaluate the efficiency of neoadjuvant chemotherapy, it was 66.67% (2/3),
78.57% (11/14), 0 (0/4) and 71.43% (35/49) respectively for the above 4 groups with significant differ-
ence(P =0.023). When the efficiency was evaluated by the Miller-Payne grading system, it was 66. 67%
(2/3),71.43% (10/14), 0(0/4) and 69.39% (34/49) respectively for the above 4 groups with significant
difference( P = 0. 043 ). Conclusion  The alteration of CTC before and after chemotherapy has a certain
relationship with efficiency of neoadjuvant chemotherapy. CTC can be regarded as a predictor for evaluating
neoadjuvant chemotherapy.
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FUBRIE I Lo Ao R S 2% o e IR AR BRE
A e RV R AT 0 5 BOPL M R AR T Y i
F L R RS 2 R o T B E R BB AE
ORI 1 Gl B 20 I, PR 0 3 e 8 2 circu-
lating tumor cells,CTC) , CTC 23| I m b 1 &
ZEAY, BRI, e LR F BT CTC HEA MM
JERAA SRR o ARG BT TSR R, AL
it S B SR I AU A CTC i HL CTC BE 35
B R 0 O SRR R s RS L K3
Fidt 3 A S IG PRR FRRAE I AT 56T 0By
BTFEAE R B, CTC FHE R AR5 A5 Hi BIG 97 i
SRR o BT (neoadjuvant or primary
chemotherapy , NCT) J& ¥ i £33 536 7 H 2L 36 1Y
Z—o W MRS B, dnfal fE£E 70 S A7 R
Pl NCT J7 3 BT, XT CTC WAl NCT (57 4L
HATOIE A, BAFER . P, A B — 2P 5T
CTC 7E NCT J7al bl v i AE AN (. FRATTR AT A
FUBTFE , 70 191 3L s 8 2 S0 Jl e ik oL, 1) 3 8
BRIZ S O35 B A B A, 3l o 9t 52 i RT-PCR
( quantitative real-time reverse transcription-PCR, qRT-
PCR) 2 A K I e 7 50 A% 240 It v 20 i ffs 32 1 19
(cytokeratin-19,CK-19) mRNA &35 BH Mg CTC, %) &
PUFAMA IL CTC 45 NCT JF R K&

1 ARSH®

L1 —f3H

WA BEFLAE 0 2010 45 3 5 2 2011 489 Hilany 2otk
FLIRIR I R B B . AYLRE RN EAT 1 300 I 2L g
CTC 75512 Wi 2L Wi S R 5% A% i WS M BA S BF 5% ( ChiCTR-
OCH-10000859) . A ABRiE : D225 DA FRITE R RZ R T b ~
W JAFLIYE ; @I 18 ~70 2 QI Ay 5o Fo ks @ P A
BF RS AR AZ AT 46 B PEIR YT s O B H AT 2L RAE; ©
172 ~6 AN TE J7 %2 (SEIZ0E 175 mg/m’, KPTHE S 60 mg/m’
dy 21 d/JE) NCT 3 (D835 To H AR AL B oo ok o HEBR AR
i COF ™ T 110 B2 5 @ R 1 2L Mt 8 5 )il 2L 301 L Ao 5
@HRANBERCATEIRVIBRE R @8 KA @R
Fe 7SR T NCT AR ME2E 4 . ARSI 8 246 0 ONCT ],
LL RECIST SRy Al 17 ik 3] 58 42 28 i sl 73 2 s @NCT 1
[F] LA RECIST A7 ok PF- il £ 35 995 175 ifF o g 1 U3 Ab %% %% D17
NCT 6 4~ JAl, B E R RAE -

AN T0 G AR 29 ~ 66 X, H i AEIR 47 &, &
BT ZERIFI T AR BR AR A2 2 M G A . SR Ak
S-P A6 £ 5 MEIUER 52 14K (estrogen receptor, ER) \Z# 3R 52 14
( progester-one receptor, PR) L & A\ 3 A=K K752 42 ( human
epiderm growth factor receptor 2, HER-2) [ Feih &0, M43 [H
e R g = o N 52 [l L7 2 s N A Y 7L RS ER/PR fu s
AUESER ITAE ER/PRARBL . AR 4 HerecepTest ¥4y 7 45 i
fli HER-2 Zeik i o $ A 2 [0 A 16 4 25 ( American joint
commission on cancer, AJCC) F1 [E Fr $T 95 B% % ( international

union against cancer, UICC) 2010 4E55 7 ¥l IR TNM 3 I 4R
WEHEAT . 2B MG R B, R & W AEBL M NCT
WG T AT L BeE kL . A8 ST SRS VI
B BEfe 2 o S
1.2 ZZEBARXA

SEIF ¢ qPCR 4 ( 32 [# Applied Biosystems /3] ) ,PCR §™
1AL (32 [ Applied Biosystems 4\ 7], GeneAmp PCR System
9700) , HL UK AR BT BE I LR 73 AT R 48 (35 [ Bio-Rad A H]) ,
R 3 B 0o WL (T[] Eppendorf 23 5]) o A T2 200 i 70 25 ¥
(REBWFEAY A, Rever Tre Ace-a-ifi % i 7 & ( H 4
TOYOBO /A7) , TRNzol 4xifil. RNA $2IURA (bt RAR A fb Bl
AIRAF]) ,2 x Tag PCRMaster Mix (650 RARAALBHA R 2
Al ) o MCF-7 |5 A AR By 4 v 75 TG 1 e
1.3 514t

HBgER CK-19 5423 Primer Premier 5. 0 #{4-1%11, Hi
B TARIAS . CK-19 mRNA EJ5|4 5'-CCCGCGACTA-
CAGCCACTACTA-3', T 51 ¥ 5'-ATGAGCGTGGAGGCCGAC-
3, 19% Beactin 35 B AL LA AL  B-actin i3]
) 5'-ACCCCGTGCTGCTGACCGAG-3', N5 ¥ 5'-TCCCGGC-
CAGCCAGGTCCA-3',
1.4 PRERAY B 4w REL 6 4] o7 ik
141 HWEMEBEOEEE  BUREEREM NCT 45
Ji AR BT A E L S mL(FEZ Ay 1 mL
W, VARG IR E Rz Anfis gy ) TRl TR A S mL i 2 40 i 43
B, TLS mL JFFEHUEERR KM 5 %5 i Hanks JEFBEIR S, 6
RGNS I = Nk A 43 B B2, AP E.OHLEIRT
4 000 r/min Z.0> 20 min, A O0LELLE R EHEIS 2, 5550
SHETAHMLZE R IR)Z 3B 4 BRZ FRIR L £ B A At
SRR )Z o WHFRIREL A AR A0H)Z, A S mL Hanks
VPR 2 UK, FE R KF B0 2 000 +/min, ARV 10 min, IR
JEERA MR, B TR AR A Fr g — A Dl
1.4.2 qRT-PCR il CK-19 mRNA F236FAER CTC 721
UETG RNA Ff 45 040 F , M4 TRNzol 2 57 &0 6 W] 48 B 4> 1
RNA, I LA RNA g #EA, % cDNA & s 0 & vt Wl 45 &
¢DNA, R SYBR Green-1 JLL LY qRT-PCR £ AR 3¢ 1 45 Il
CK-19 mRNA (IR E M. FObE /BRI R N 20 pl, {1
FEREAR cDNA 2 uL, Horp 514 0.5 wl,2 x SYBR Rremix Ex
Tag™ ({345 SYBR Green [ .Taq [ Mg** .ANTP)10 pL,ddH,0
7.0 wL; BUESI 9 0.5 wlo PCR B 2% 14 : 95 °C 48
3 min,95 CASHE 30 5,63 °C 3B & 30 5,72 C A 30 s, fEFF
30 o SRIEE TG HEA TV ARk i 2R 4 A AR 30 1 R 1 I
Y RIERAEAAAE(60 ~95 °C,0.1 C/s), T X PCR S
SERIEATE AT, BRI FUIRSE MCF-7 40/ 2 1 x 10° 421y
A RNA L JEAR 43 750 & B0 0T 0% 2 g RNA Dy B4l 3 7% 5%
cDNA, JF- LA 10 f5HB R 5 ASu R (10° 107 (107 10" ,10%) ,
AR 2 ng MENBIARBIEARMEM 2. DLBE 2 (0 5 RNA
X NEfY MCF-7 2 2 55 H AR B3 dras  CK-19 mRNA FH
CTC 30 H A28 Pt J5 A U F BR %R 0.9 A4~/2 g hy ks
M CTC f BRI AR e
1.5 #45 RECIST 47 /4 #o % 22 5 Miller-Payne 47

FEA% %% RECIST brdfi ™ 2 LA NCT 4554 2 ~ 6 4 i )
Ja , LR CT SR F BT S, L S g e K AR
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2% o ARITRORAY 4 25 . B ik i (progressive disease, PD) ; K4k
P kEACAR BRI N =209 53t BB 1M A 5 P AR A2 (stable
disease, SD) : Ft £ 975 kL A< 72 B0 R AT 45 /0N (H A 35 B35 43 R i
(partial disease,PR) B{E A G IHARIE R PD; PR L ALK
12 RANGE/N=30% ;5 54 v ( complete disease, CR) ; T HFx
Fkbis g . LLPR + CR & XA R, PD + SD & R TRk

95 B2 Miller-Payne 47" 2 LA T A U BRI ¢ J5 Sz B
10% 18 /K Ey bR 2 571 24 h ]EIF, %o 1R BRI L3R s 22 b 49
X FIR 55 X 2 s ObF , A7 8 B 5 1 2 U0 HE e o, Ry e
YN AT IR B, 5 NCT i 40 B 28 il 26 23 1) 95 B4 A ik
AT e, AR AR 5 B ot e/ 3 LU B A 5 9 1 9%, iR
MMM TCAE A5 T 2, 13 3 9 2 23 i Bt il 2 L i) < 30%
W 4% , =i H B 8 30% ~90% 5 IV 4%, iz i ZH 2L
Bom b >90% U TR IR AR A s V8, T 1)
R GRS T AR S NIER . BT ~ TR
RIR ~ VERARL
1.6 %it7 &%

R SPSS 21,0 GEi R AR AT xR, 24 1/5 BAE A F i1
SIS <5 ORI Fisher T UVBEA: , RXTVERHLEOR A

McNemar Test,,
2 #R

2.1 NCTH] CTC ¥ B 5 &% 16 Rom I AF4E % A

70 I FL AR £ A NCT JiAME L CTC A H %R 24.29%
(17/70) ,CTC FHMES B H4E# (P =0.008) & HER2 (P =
0.022) FETEIA K, (5 B H 4 ZRE I F8 467 TNM 43
] ER % PR FIAHM TR (P>0.05), WK1,

%1 NCT & CTC I S ZLARE IR KRR IBFEZ H X &

RS BIR(% ) C9 mitA Qhi P
- + PR (%)

AR (%) 7.000 0.008
>50 32(45.71) 19 13 40.62
<50 38(54.29) 34 4 10.53

Y RS 2.400 0.121
HuEz3i) 44(62.86) 36 8 18.18
Ha LB ) 26(31.14) 17 9 34.62

HhAL 0.070 0.791
e 39(55.71) 30 9 23.08
Fifi 31(44.29) 23 8 25.81

TNM 4334 0.102 0.750
I 1 43(61.43) 32 11 25.58
miy 27(38.57) 21 6 22.22

ER 0.492 0.483
FEpE 34(48.57) 27 7 20.59
[s5eg 36(51.43) 26 10 27.78

PR 0.021 0.886
[(aeg 36(51.43) 27 9 25.00
B 34(48.57) 26 8 23.53

HER-2 5.223 0.022
++ ~ +++ 25(35.71) 15 10 40.00
R 45(64.29) 38 7 15.56

2.2 NCT %75 CTC #5 &4k
70 L R SR R 68.57% (48/70) o NCT i
YA CTC PR & # 17 ] (24. 29% ), CTC B /B % 53 f1

(75.71% ) . NCT 87 J5 CTC B £ 7 4 (10. 00% ) , CTC
PR M: 2 63 £1](90.00% ) . NCT J5 CTC FH R4 NCT §ij 5. 3%
FAIG(x* =5.029,P =0.025) ,

2.3 NCT a5 CTC TAibE5 73089 % &

2.3.1 Ll RECIST Fr#EIFAl NCT ¥7 5L NCT G745 s,
L RECIST ARAEVEAG ALY T 97 %, NCT 38 7RG CTC ARZS N B
- BEE | BEAE- BRI P - B | IR - 9 4k ) 9 491 5 - 531 oy 3
14 .4 I F0 49 B, B 5K 5 Bk 66. 67% (2/3) .78. 57%
(11/14) .0(0/4) F171.43% (35/49) , =R A G E X (X =
9.568,P =0.023),

2.3.2 L) Miller-Payne brifiPALyTaL  NCTJRITE5 UG, LA
Miller-Payne J5§ BEARHETEA LT T2, NCT HifJ5 CTC RZ K FH
PE-BHE | BHE-BH L BH - BH L B - 1 B4 1 K43 R
345 14 f5i] 4 {5170 49 1], 7 AL 30l 66. 67% (2/3) [T1.43%
(10/14) 0(0/4) F1 69. 39% (34/49) , 2% R A G it X (X =
8.164,P =0.043) ,

3 it

LRI —Fh 4 BN , 7E A0 L 5 AT % A i
ARG Y 8 . A 70% ~80% (LI
P2 AR AR VI BRI & P e 45 T AR S5 3 Bhia 7 vl
A 2 R KU o SR, 398 47 20% ~30% 83
STES FNE K . HIFF AT BE S B AR IRk i kLA 51
Fo A BIRYT ARAEIR YT I e FERT (] N R & B
HEANEA R G IR Al i, T CTC B 8 H it %
PRz —. BFFEEB, CTC 7EH 2 B AT U
WEF I BGRB8 E R i ) SOW % T
ARTEWE X AP LR B, NCT 477
HiJ5 CTC PHM: Ry 24.29% (17/70) F &%) 10. 00%
(7770) , 5 HAFIH2#E X (P =0.025) , 5 Muller
St 245 PIFLIYE HEAT NCT FifJE CTC FHYERH
22.0% (54/245) FIEZE 14.3% (35/254) 45 R AAH
oL, B NCT R B0 2L A8 A8 8 1 20 v %) e 4
Mo #2000 B G IRR IS S IF R R R K
Pi,CTC PHM: 5 B E4E I (P =0.008) & HER-2 (P =
0.022) FRHA XK, M SR Z AKX T K, HER-2
(+4 ~ +++) HBF CTC PHME:RE HER2( - ~ +) &
HEE . XAIfigS5 HER-2 & RE MR R 28 158, %
PERRE B O  H M T5 E— 2 50 .

bt BRACAE B R 1) & Jé , CTC ARSI 1 4 S A
TPURNE B B4 &, (2 CTC Rl ik A Bk M % —.
PCR Flfp 120 fb 2% & H kel CTC 38 Hrikz
—1 qRT-PCR YR A i ke T 3% 3 PCR 45 S EAR,
TCHNBA A (), KRR & T CTC pyfail %2, A
F1 qRT-PCR £ A K A 2R ML+ CK-19 mRNA ik
RIS BRI CTC 18 k2 —.

NCT 7& FL 8 A iy b 4s F 20 fiE 22 70 474R,
NCT "] DAY /N5 A g () /0N, B g 43 491, AT
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AT IR VIR , 5 R B8 FL 5 L2 s BEA RO KO
I R RO AL | BEAR 4 B AS MRl i e A2 s fig
A RCVEAL e 240 M AT 25 W i BURAR B fR R S
WSS . SR, FLIE NCT ZEIE RV 7 AR 2R
FEAEVF 20 00 F3 e e 1y TR0 B I VA B NCT
Y7 350 R k. BRI B ST 2 2%/ (pathologic com-
plete response, pCR) g\ &1 Al NCT A % 18
B AE2 T I 1 e B e, (A FRAT TR I R S e b
MA WD B BIR NCT J5 3545 pCRBARSRFFTESR &
W R KU s TAEAR ARG pCR BB A R —F
MR EANSE R . XLV NCT ¥ 80 e
TS T A MR PR O, 3 T TR 22 R R TR AL
IR TS AR OGS . BERWIAD I R 5T s
CTC FI g 547y % (HH AT & CTC 5 NCT J7
BT FEAE T AE T ~ MUAZLIE ARG L7 AV 19
LIRS B LR AR b X} CTC 5 NCT Ik &
o> HAFE R . ik — 20 B]Hf CTC 7E NCT J7
ROV R B i, FRATHHIR 70 191 3L e 8 A R ik
i, I gRT-PCR &l CTC, #2504 1 CTC 5
NCTJFRUSC R . 1E Xenidis 252 Xt 437 1] 517U B
FEARJEITHTG CTC FRIKAYBIFEH o, Bl 53.5 4>
G AREASTHTE CTC AR FHAE-FIPE 8 3 19 Tt
R RS AR S T IR, 2R
B R ARG AT HI S 8 1 CTC RS2 T0e A f7 %
FLSAEAF AR M 0 P 2= . AR 4 NCT [ j5
A CTC ARZSH 85 20 o0 BHAE-BH 1 | BH - 4 L B
PE-FHPE R B ME-F % 4 4. 3@ Kl NCT FifJ5 CTC
FHPE 22 4 1% O % BL: DALY AR 2% RECIST Al 3 2%
Miller-Payne AR PFAili NCT J7RUT 4 2407 A &85
ARG ¢ 22 5. W NCT JiJ5 CTC PHH: 4% B &
P BAE £ 5 i KA &4 s , 1 NCT i CTC B 5%
PH 1 28 I PR AT R 3 22 Bz AT T AU, 2
JRTE NCT (] CTC 1 AR AT RS2 HALST A O RN
fRtRZ—o

M2 ARG RSP Bos CTC R Z S
NCT J7R0H —E R R, $E LA CTC A &4
SAAIBYT S E B 258 R IE YT R I Bl
T AR SE g A A g A /b H oA [l i 52, R CTC AE
NCT J7RFAh o BV TN (R AT 75 B RS P L RAEAS
Z LIl RO — 2P B
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