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Association of Circulating Tumor Cells with Hypercoagulation

Status and Prognosis of Patients with Advanced Gastric Cancer
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(Shanghai East Hospital , Tongji University School of Medicine ,Shanghai 200123, China)

Abstract ; [ Objective | To study the relationship of circulating tumor cells (CTCs) with coagulation
factors and the prognosis of patients with advanced gastric cancer. [ Methods ] Blood samples were
collected from 28 patients with advanced unresectable gastric cancer,the CTCs were enriched by
negative immunomagnetic separation and identified by immunofluorescence method. Plasma coag-
ulation factors,including D-Dimer, PT,APTT,FDG,AT-1I ,PLT and FIB were determined. The
relationship between CTCs and coagulation factors was analyzed before and after anti-cancer
treatment. The prognostic factors of advanced gastric cancer were examined by Cox regression
analysis. [Results] CTCs and coagulation factors,especially D-dimer and FDG were abnormal in
advanced gastric cancer patients,which were not correlated with age,gender or distant metastasis
of patients(P>0.05). CTCs were positively correlated with D-Dimer and FDG (P<0.001),and nega-
tively correlated with AT-1l (P<0.05). Hypercoagulation status was improved significantly after
chemotherapy and anti-coagulation treatment (P<0.01). Patients with baseline CTCs<4/3.2ml had
longer PFS than those =4/3.2ml(P<0.01),but the difference in OS was not significant between the
two groups (P=0.051). Regression analysis revealed that D-Dimer was independent prognostic fac-
tor for PFS (HR=1.440,95%Cl:1.151~1.803, P<0.05), but not for OS (HR=1.239,95%CI.0.992~
1.547,P>0.05). [Conclusion] CTCs is associated with hypercoagulation status of patients,which
would further affect the progression of advanced unresectable gastric cancer.
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T 56 1ML 28 8 R0 I /N AR 37 (ELI | e 40 s 8 5 R
CTCs 5 & S EER S B s e o e AR it 5% 38
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br D-— MK FDG 5AEH A8 &, R Cox [IH 4y
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FRifi 22 (xks) 28, P<O.0S W EFA G X,
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3.2ml A I, CTCs K e i 11 A4S, i
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ANTEIME ] AR T b A 4% A fE 2 H] CTCs 1
B B DI REFE bR S MR A 2 R TG R B
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CD45 CEPS DAPI CD45/CEP8/DAPI

Figure 1 CTCs images

CD45 CEP8 DAPI CD45/CEP8/DAPL

Figure 2 Non-CTCs images

Figure 3 Typical detected CTCs images

Table 1 The baseline characteristics of 28 advanced

gastric cancer patients

Index CTC<4 CTC=4 X P
Gender

Male 7 9

Female 6 6 J LU
Age(years)

<55 7 7

=55 6 8 J Ll
Metastasis

Distant metastasis 6 7 / 1.0

Local advanced 7 8 ’
ECOG

0 8 7

| 5 3 /[ 0.476
Histology

Differentiated 7 6

Undifferentiated 6 9 .
Tumor location

Lesser curvature 4 5

Greater curvature 4 3

Upper 3 4 0.672 1.0

Lower 2 3
Her-2 expression

Negative 11 13

Positive 2 2 J =
Chemotherapy

FOLFOX 5 6

XELOX 6 7

SOX | ) 1.444 1.0

Others 1 0
Anti-coagulation

With 5 10

Without 8 5 ;e
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Table 2 CTCs and coagulation factors in different age,gender or metastatic status in advanced gastric cancer patients

_ Gender Age(years) Metastasis
Index x+s
Male Female P <55 =55 P Yes No P
CTCs 3.89+2.87 4.00+2.76 3.75+£3.14 0.825 3.85+2.21 3.92+3.50 0.949 4.53+3.20 3.15+£2.34 0.211
D-Dimer 9.71£10.37 10.79+12.29 8.29+7.37 0.537 8.15+£7.73 11.29+12.59 0.433 10.21+12.66 9.15+7.39 0.792
PT 14.25+1.58  14.36+1.73 14.12+1.44 0.700 14.54+1.38 13.97+1.77 0.356 14.15+1.63 14.38+1.59 0.709
APTT 27.92+3.81  27.76+£3.13  28.14+4.70 0.800 28.18+4.63  27.67+2.91 0.732 28.97+3.85  26.72+3.53 0.122
TT 16.58+2.32  16.46+2.98 16.74+1.01 0.759 16.03£3.07  17.14+1.02 0.212 16.48+3.14  16.66+0.77 0.841
FDG 31.75+35.38 35.19+44.10 27.17+19.51 0.563  25.95+21.35 37.56+45.51 0.395 34.55+45.49 28.54+19.52 0.663
FIB 3.16+0.97 3.11+0.89 3.23+1.10 0.753 3.30+1.13 3.01+£0.79 0.445 3.30+0.94 2.99+1.01 0.410
AT-1I 86.03£17.75 85.33+15.14 86.95+21.42 0.817 86.44+20.43 85.61+15.37 0.904  86.19+14.52 85.84+21.51 0.959
PLT 178.68+78.68 201.94+88.75 147.67+51.18 0.070 159.29+83.67 198.07+71.06 0.198 197.93+79.87 156.46+£74.09 0.168
2.2 MHISEEEING CTCs 5imIna: Table 3 The relationship between C.TCs and coagulation factors in
advanced gastric cancer

AR \ B Index D-Dimer PT  APTT  TT  FDG  FIB ATl PLT

Pearson OB/, WHI R ) 0.650 0.118 0216 -0239 0.604 -0.087 -0.409 -0.258
BET CTCs 5§ D-—RME K FDG 8] p <0.001 0551 0270 0221 0.001 0.659 0031 0.186

imm%@wmnﬁﬁmmm%%

Table 4 The coagulation factors before and after chemotherapy and

i AH 3 (P<0.05) , #& 7~ CTCs 1] = anti-coagulation treatment
Ef W65 S ok e B 3 LR T -4 5 R 8 S Coagulation factors Baseline After treatment t P
Wk, F A AEEM DI REFS AR Z (B 4] D-Dimer 9.71+10.37 2.21+1.95 4117  <0.001
KA W LE R R D- Bk 5 FpG & PT 14.25+1.58 1426+1.67  -0.010  0.992
APTT 27.92+3.81 27.66+3.48 0283  0.779
UL jﬁf (\F:O'963 - P<0.001); APTT TT 16.56+2.32 17.39+1.19  -1.962  0.060
5 PT RIEMIK (1=0.413,P=0.029) , Il ppg 31.75+35.38 9035791 3670  0.001
5 AT-IT & % M & (r=-0.656,P< FIB 3.16+0.97 3.42+1.01  -1.047 0.304
0.001) , 3575 &4 5 45 b5 = [ 7 e A 1. AT-I0 86.03+17.75 87.98+14.62  -0.526  0.603
SO U R L O R PLT 178.68+78.68 168.79+74.86 0.678  0.503
6] -7 8% IR HE O PE S R AL i 2 Table 5 Cox regression analysis of different covariates in advanced
S 5 tri
T34 A G R R R R R gasric cancer
Covariates B SE Wald P HR(95%CI)
(Table 3), PES
A \
23 WrBERERTHRARRRE CTCs 0229  0.146 2454  0.117  1.258(0.944~1.676)
B ERSIEA D-Dimer 0365  0.114 10173 0.001  1.440(1.151~1.803)
AT 28 ) R A2 b R FDG -0.089  0.032 7967 0051  0914(0.859~0.973)

—ZR3IT, IO RS NCON #g O

. _ CTCs 0215  0.45 2199  0.138  1.240(0.933~1.648)
€, @45 FOLFOX.XELOX.SOX & o 0014 0113 3564 0,059 1.239(0.992~1.547)
Hofth (%25 S1) o Hopt HER-2 Rk FHPE gy ~0.056  0.033 2924 0087  0.946(0.888~1.008)
BEBG BRI TR IR YT BRI T IR
BT B4 BUAD TR ML RE A K CTCs B AH 56 BE 1L 1) BE 48 A D-TRIK K FDG FREH R, 2R A58 X

Ja  MHE BUE Caprini P4, XFPE 4 =2 70 19 1E DU (P<0.0l)(Table 4),

B, BRAME KRS S S TR FIFRE T 24 BREPEBEEREELZL CICG EWMEXR
TESTHUBEIAYT (4250 TU, B H 19k), 3t 15 ] i 4% PFS Jhy 252 V1 [l 545 A 41JS 2250 — e itk
ZAR FIFRBUEERYT . A7 2 AR RS FIF RIS IE] ;08 S A4S Z=AET-mFE] A 47 70 #r CTCs
EPEEAIT 1 A G B A MRS A ST A, 45 H AR AL B, CTCs<4 N/3.2ml A0 i 1l 4 i
B AT A POEIAITG R E R BRI B G, =4 A/3.2ml SR A A s A R BEAE bR
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Figure 4 The PFS/OS curves of advanced gastric cancer patients with different CTCs
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03 Time(d)
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A3 T Y SR A 1 8k S5 2R B BE 2k CTCs<4 A~/
3.2ml i ,PFS % CTCs =4 /3.2ml 4 K (P<
0.01), IAh, 3Lk CTCs HIRfEL (<4 1~/3.2ml) &
BEfEdsE (=4 1/3.2m)0S LA K HER
Tegit 242 X (P=0.051) (Figure 4,5)

Cox [T 43#7 7, D-— AR T 5 ok i 191 15 98
R U JR 0 ST B S - (HR=1.440,95%C1 .
1.151~1.803,P<0.05), 1 5 OS ¥ JC B & AH 3¢ 14
(HR=1.239,95%CI:0.992~1.547 , P>0.05) (Table 5)

3 3 i

We 01 5 R SR, U R AN AT UIBR 1 0 R U
25 AR AEAFRART 209%™, e, R USSR AR A
FA32 W B 0 O O 00 e 9 i 1 = I I e R e ke g 1)
2 —  CTCs 2 M J5 2 i s B ek 3t v 8 A 9h )
TEER IR A0, H 2004 4F FDA L CellSearch
I TG R LASK , CTCs A6 7 i W AE A el itk o 1%
1) CTCs £ 7 ¥ (45 CellSearch) 3 2 /2 AR
21 i 2 1 B A5 W) (EpCAMY/CDAS ) IFE TR AWFGE &
B, K CTCs S B Pk I | DA i 3R T AR 25 40 hy it
ARG I B P R s v o St ORI AR R i AN BT L
W l3E , 4 Ficoll-Hypaque ,OncoQuick . RosetteSep 55
T o (R DR A0 M i A A A v Rk AR S
TR 22 R A R T AR S AN [ S5 R R A
I 75 2 AR e LA B i 4R M ) CTCs o ASBIESE J5 12 L 20
I 7 2 o R v R T M o AR, e T AR A R R
TR ARG Ak CEPS HREF HEAT f iz
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POCIEALZR AT, PRBR 1 20 2 180 bn 25 W0 AS () 1T - 2
) Az I 235 2 2 S | EL AT B0 ) R S e R v R
E&TEIm KA 8Bz

e 103 e S8 8 22 A S I 1) e S A A A DG 5
PR A BIFSE A LA A OGS 2y e e i
B ZORFE TR N0 Li S5 SR A SRR IE R
Jas RE B P DR 1ML YR v 5 N R P 1L A8 N BE Il (dissemi-
nated intravascular coagulation,DIC), T CTCs J& i
5 R R I A | 4B TR T RCR A 3
T ARURBIGN A WG] i B 28 ], 43 BT 7 1
ANTT I R  9 AL T v s BRI D-—
RUKYS FDG Jhim oy &, 5 B LA TC e . M
Ko P& R B ,CTCs 5 D-— K FDG 2 I1EH
K, i AT-TE R G, #2718 CTCs 5 W 10 ' e 5E
I3 RE 58 AH K

RSN SR BT IN IR AR DG 3 B 1Y A 2o 7R
P 2L A F (tissue factor, TF) M R T &
SRR i iR 4 ARG R T By ZORIE, Kk
TF /9 b6 20 i 2 5 B8 AR P iyl 2 | 38 17 e ok
TG B I AR 8 R/ f2 R 5 A5 154 Bourey S
W8I 52 & A2 bz -[8] 51 5% 4k (epithelial-mesenchy-
mal transitions, EMT) #J CTCs 1 TF Fik# & L
BEVE P3G 08 | BOMR 5 F2 e ) sk ; BH T TF 3Rk
s BELIWT EMT 3 72, CTCs {2 BEME I M 5 8 RE 1 4T
W . IR, CTCs 175 & IR e SRS T M v BB R 2S
A REAE HEFE B AH I PRAEE i 2, ARG R 78 28
o 101 15 6 A b, R — BRI bR
I7 AT 0 0 e R IR A, 28 AR 2 2 A JE
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Wi B — AT K —A A PUBEiR YT e, I BE R A
AR s o DI R A B BB AR CTCs 5 8 98 =
BERASA G Prik Xy iayT vl ot B R H &
BERAS . MLAh, S B AR SE , PUEEIR T L AR A5k
KA EMT 5640 CTCs , 2 1M ja /0 75 5 1) 5 A i
FEER—E,

T CTC 7| o968 AH G i e i 2 o il /MR TR &
T REEAER 2 ROEE I & R AR A 1)
i (R 3, T A B e | LR A 2 E VR
T AN I /INAR BRI 2 3 — 2 OIS R A i 3R T
B BB 32 4R, I PAR-1 PAR-2 45 | fiE it 4H 4L [
TR, 1 2 2 g R A A P02 e e 4 i
[ AT 638 P e B R 2Rk 1, RS
CD44 4 R B 5 0] /N B AR 42 1k & 5
RS KA BRI L2, Gy —Fh 5 g s RS
FH G AR 2 /NS SOk, LR T R A Y 2 Ak, 3
GPIIb/ I a .GPlba-IX-V Z K G G4 P £ 5 551
Z: 5 [ A DG B ok AR ) R S AR g R R R
CTCs 540 &A1& R /N AT AH P | 7T AE 2R A8 R84
AR BIECE D | MR IR B Ge it 22 45 5 IR T AR R b
96 A8 CTCs BN e B 3ok P2 52 45 il /Il ik
i v

AEWFFEIN R CTCs XoF B o 75 Wl . 3697 3%
VAL S A EEAE R 2 TEATS) i ™ e |
FLMR A P70 /N A R Al i 28 A AT 5 b IR 52 A1 JE
CTCs 71405 B33 PFS K OS ¥ 56, J& W7 B 3 7l
JE A& BT EFSUESE , CTCs 5 8 43030 PFS |
OS FAH ST AT AE Ay W W 1 | A 7 2% S ) 1 i
J& B BURFE AR A — 7 i R A 22, A5l
UESE, W3] B 8 B CTCs Thr , B9 2R A %k
i CTCs I %+ {H ,Kaplan-Meier 73 7 i 7/~ & £
CTCs =4 ~/3.2ml 71 J& I £ # PFS % CTCs<4 4~/
3.2ml 2,0 OS Tl Z [ Kk giit e 25, i
JEP AT RESN LATR 2 g s (1) A PRAERE A 2 3500 | Bl 7
SRR K, FEGR i 2E R WA B CTCs XA Bk
FEIASE I 5 Ja TR 4 R A | T R i B 1 I PR AF 5
S HT;(2) FIRES IR T IR E CTCs I AHE A X,
Pernot %5 ®IF 5% & B, AN A CTCs FLEAE B 98 b i 7l
MAEHIEAAE , Aggarwal 5 itiH ,CTCs A1H
T B, O G U VR R R A B,
CTCs Ilfa FE B € , BB H i o g8 —bnifiE , 75 /5 KA
ARG — W
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Cox 11 H 43 B 45 S 7R, D-— R AR T = 72 i 1
' 9 AR O U R 0 A ST S IR, fHAE OS R
Geiter g AT R BE U IR YT e R e
AREF VWG, DI E mBER A  eh3 BE UE AT
R — & VEH AR, B ATHT IR IR I7 P AH OC 48
A JR | 11T B8 B BT I 8 JC A TE 18 2= Tk 40 78 I IR
A Al 8 A B e R Al i e GG EE Y
Il SE AT 5 i — 2D 5T
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