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Influence of DC-CIK on circulating tumor cells in patients with liver metastasis
after radical resection of colorectal cancer and its therapeutic efficacy

WU Youjun, CAO Zhiyu, ZHANG Qingjun, LIU Ruijun, WANG Yue, LYU Gang, ZHANG Xinhui, SUN Yong-
sheng, YANG Bo(Department of General Surgery, the 309" Hospital of PLA, Beijing 100091,China)

[Abstract] Objective: To explore and identify the influence of dendritic cell-cytokine induced killer cell (DC-CIK) on the number of
blood circulating tumor cell (CTC), therapeutic efficacy and prognosis of patients with liver metastasis after radical resection of colorec-
tal cancer. Methods: We retrospectively analyzed the clinical data of patients developing liver metastasis after radical resection of
colorectal cancer (CRC) and treated in PLA 309" Hospital between July, 2009 and December, 2015, among whom 62 patients were ad-
ministered DC-CIK plus conventional treatment (DC-CIK group) and 70 received only conventional treatment (conventional group). In
addition, peripheral venous blood of 21 patients in DC-CIK group and 24 patients in conventional group were examined to clarify CTC
number via CellSearch® immunomagnetic technology. The therapeutic efficacy was compared between the two groups. Results: The
CTC number of patients in DC-CIK group decreased significantly after treatment (1.0+1.1 vs 2.7+2.0, P<0.01), while that in conven-
tional group did not alter obviously (P>0.05). The resection rate of liver metastasis, objective response rate to treatment, patients’ pro-
gression-free survival and overall survival of DC-CIK group were all superior than those of conventional group (P<0.05 or P<0.01).
Conclusion: DC-CIK can decrease the number of CTC in CRC patients with liver metastasis after radical operation and prolong their
survival; it has reliable anti-tumor effect under the precondition of standard execution.

[Key words] dendritic cell; cytokine induced killer cell; colorectal cancer; liver metastasis; circulating tumor cell

[Chin J Cancer Biother, 2018, 25(1): 89-93. DOI: 10.3872/j.issn.1007-385X.2018.01.016]

75 B 798 (colorectal carcenoma, CRC) [ & 375 R 11
e o NN 5 BoE DA E 224 TFE % Bh I H (No.
PIAEAAE I RGP B A 51, Seh ik sove ity T EEBED B BRI EAE MG E R I N
. . - Project supported by the Military Medicine Innovation
BERFM U E &I R IR TR oy
rogram of the Health Department of the General Logistics Department
yiols S 5 i A B NP K R 7R S (No. 13CXZ047)
(colorectal cancer liver metastasis, CRCLM) ) y& 97 & MEEBN] RAF(983-), B, WitA4, XieEM, FENFEEH
BT, BB FUR AR, IR AT SRR IS I7T  E-mail: wuyoujun830@163.com

FEH AL 10%, 5 FIX 34 B A8 D B SR BUE 18 [B{E1E#&] M (YANG Bo, corresponding author) , fill £, F AT &
ﬁ— %3 E& U\ i& . '}J/l: ﬂEls 4'%—‘ ‘T 5\{& ;FD ﬁ ‘I’//( ﬁ_:: ﬁ :H:H . uﬂi!@i*ﬁzﬁ‘:“‘um!:i:E}A%%Hﬁﬁﬂ*@%?ﬁ%\iﬁﬁyE-mall:y7115b@
163.com



. 90 .

Hh R AR T 2k &, 2018, 25(1)

A VR[] BT 43 BT T 2009 4F 2 2015 4F A LE R T
55 309 [ B 3 S BHICIR 9 CRC AR A AR5 T HE #6R
FH B 5 R 248 B - 20 i DR 5 355 3 119 % 49 48 Pl (dendritic
cell-cytokine induced killer cell , DC-CIK)JT VA6 47
62 il CRCLM 8%, 5 R ] R 82 W HUT ik O %
DC-CIK Y877 ) I 70 15 & 25 1 e PR Bk, [ I Aar il 1
Horr 843 88 35 7R 36 9T 10 J5 8 A I 98 40 g Ccirculating
tumor cells, CTC) £ & 1484k , B £ ¥ 17F DC-CIK J7
P CRCLM 38 1) CTC U 7 R Tl f (5

R

L1 s AR A

[l B4 23 B 2009 45 7 H 2 2015 4F 12 7 [A]{E f#
T 2 309 & Bt i A BHIIA 9 132 451 CRCHR VA AR
Jo e 3, o 62 41145 52 DC-CIK+H JLIT %
(DC-CIK £ .70 1145 32 5 M7 ik CH AL o« T il 4l
AFRME : (1D 52 B Hf 9 CRC, BATHRIATEF A (2
A8 #9587~ CRCLM, HAEE R M2 IF RSN R 12 AN T]
PIBR s (3 FEWE 18~70 % 5 () NFE Al 3N H W A%
PURRIRTT s (OB — B O R 4, KPS 173270
g5 TRBIHERRPRAE : COREAK s (2090 PURES s (3D 5
253N HWBET: s ()& FEIE RS il B Ath AL 4% 7
BGOSR T ER A . AL EE N E
HE R BT 097 T REERFSHEZE 7 2 a kit .
1.2 e, £ 2X5 5ME

N &5 Jig¥i: Colo320 4H i A B e HCT 116 4 fifa i
H o E A= Lg% . Ficoll-Hypaque 7k B2 41 9 73 B9
W H 3% [E GE Healthcare 2~ &) , GT-T551 5 77 3£
H H A TaKaRa A 7] , thIFN-y 4 H Novoprotein A & ,
anti-CD3 ¥ 57 & Hi /4 . thIL-4 . GM-CSF .thTNF-a. 331
I 5% [ Peprotech 24 7] , thIL-2 14 5 b 5T PURR A= il 24
HBRA#],rhIL-1a % H Sinobiological /A &) . Ifl. 41 Y
S B HLAI CellSearch® & 4t (Veridex , Raritan , NJ) 2 5]
J9HEIE Fresenius 24 7] A3 B 5 A2 24 5] 7 i o
1.3 DC-CIK % fie 89 %) %

TAST 24 HIE R A R 2 46 A 1f 50 mil, i\ Fi-
coll-Hypaque itk 41 ff 73 259, 25 /0 J SR A AN A% 48
J TN GT-T551 15 77 B rh i B 55 9% (37°C 5%CO0», 1
~2 ), TG 3% T EED 3 S0 B 157 24 AR i B 4
oA 38 8 CIK s f1 DC, Fof DCTERE 756 5 K
i I\ Colo320 A HCT116 41z sk 8,
R PIE LA 10:1 EEBERE 77 7 d ek i # DC-CIK 4
.

14 BRITE
14.1 FHIBITHE A BE NG EHATHE
78 5] 5 4 5 4 Rt (radiofrequency ablation,

RFA) , M a4 T2 S W97 . ¥IMEWIT T RB A
mFOLFOX6, 1 X RFA .2 ACSTHAE 1 JIIGIT . 1E
B3 5 BHIEIT G 2 AT VA, YoE FRIE 2 4k 2k )5 2
1897 UL K 75 I % 4 FOLFIRI.FOLFOXIRI 45 2%
TR WIT RSB R AT I R EUR a4
Gk SRyR T BUR S BB . T TR BRI,
mFOLFOX6: £ 1 K BLybFI 41 85 mg/m’ ki 2 hy
LV 400 mg/m® & ik 3% 7% 2 h. 5-Fu 400 mg/m’® i ik
HEVE , SR 5 1 200 mg (m?® - d)x2 Fr&E#f kit (R &
2 400 mg/m’, fi{F 46~48 h) , & 2 JH & . FOLFIRI:
% 1 K mFOLFOX6 H 5 yb F| 41 & o A7 37 5 B, 180
mg/m’ i ki 1 30~120 min. FOLFOXIRI: %5 1 K7E
mFOLFOXG6 [ 2 ity _b- 384 i 7 7. % Bk, 180 mg/m’ i ik
VE 30~120 min.
142 DC-CIK &7 7 % {E L& AIGI7 1 A4k
b KRR R R R e e ik 62 1 B s R
DC-CIK J7¥2 , B 58 i) 2 XA IT 45 T 1 IR DC-CIK 4 ffl
BV o W ) A% 4 ) DC-CIK 2 4G 0 16 S Ji A2 A 24
W EEZESE, TN 2% A& A A # £ 7K 100 ml
g3 3 UGESE 3 d K R B A DT 3% 10°
A
1.5 %z mtiskikti CRCLM &4 ¥ CTC

CTC K 7E A3 & VR T 45 I J5 29 2 A it , R H
CellSearch” &2 Gt 1%~ dh Ut B 5E il FEABIRUNT 2%
A B E AN F K 7.5 ml B T CellSave & , = 5 1%
s EREARH N 6.5 ml 28 ¥, B 0 J5 W i b
T s FEOOION G2 o W, TS 0 ON LR BT b R A
% B 4> T Cepithelial cell adhesion molecule , Ep-
CAMD 1) 4f 2K i RUKL 9% &, it EpCAM il i #1 J&
E/ N AT R DS R R L = NI =
TR, 45 G 90 K BE UKL IR 40 i W B T R
L FE R, BRI, BRE S EN Y E
B T 5% M AR EE R T I NHT CD4S \ Hi 4 i A £
1 CK8/18/19 [ Y4 M Al — JpR I 2 3 1| e ( diamid-
ino phenyl indole, DAPD , H o 5% )t ¥4 Jy CK*
DAPI'.CD45 I 4u it 7€ X 9 CTC, i J 48 i 2\ 40 i
X5 B BAE ARG AR, T R A 2 DA T3 o
AR HWN A ITHZ.
1.6 I3 ZF M

R 48 SE AR IR T P b v 1.1 (RECIST 1.1 347
I ROEA . TEALEAR (CR) AT Wi b 58 4 2%, 1
43 2% 1 (PRO N Lk B4R 8 AN 4 /N B i 30% , 2 97 323E
J&E (PD) s 4 B 4% i A i &2 /D 20%, 95 9 £ 5E
(SD) A FR PRI PD LLAMAE L. 2 WA 23 (ORR)
(%)=(CR+PR)/&# ¥ S Hx100% , 5 £ ] % (DCR)
(%)=(CR+PR+SD)/ ¥ K %x100%.
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1.7 Mix 0.01;31.7 (95%CI N 26.664~36.736) vs 21.9 (95%CI

I7 FE A5 R 8 I s T A 2 O =X Wb
ViR 3~ M ki E A . EADH O
Ihie IR ks &Y I BEEA CT 25, Lo RGBT T 46
H HIE WL 5, 22 5855 tH B PD RIBE T (1) R[] 4
W5 SCNTEHRE A (PES) AR A I (0S) . A
AHp 5 H S B U 1) 23.7(7.6~86.604 H .

1.8 %itsibs

I SPSS13.0 Gt 2 B A, v B 3048 DA vs 3R
N R HECR F o K58, VR IT AT JE CTC HUE HLECR:
FHPIMOTRE A R 56 ALY ¢ K256 , Kaplan-Meier 144
il 2E A7 i 2% , Log-Rank RS UATH A AE A7 2 2 [l 22
Fto PAP<0.05E(P<0.01 £/RZFA Giih2=E Lo

2 # R

2.1 B FERFRL

62 11 #% % RFA+1LJ7 +DC-CIK (DC-CIK #1) . 70
BN #5252 REAHLIT Ci AL , B3 1) — 7kl L&
1, G SR 50 P2 7 5 2818 10 AE P 2EL 1) 43 A ~F- 1T
HATT M.
2.2 DC-CIK 7477 T4 4% CRCLM &% s} s CTC
#E

DC-CIK ZH A FLAH 43 AT 21 151 A 24 151 26 25 AE
BT R G AT 7 CTC R , Gy G BRVE A I 25 2R 2
7~ DC-CIK 4V 97 J5 CTC ¥ & & & K T VR J7 1
[(1.0£1.1) vs (2.74£2.004, 1=2.864, P<0.01], T & ¥
HIBITHTJG CTC H B A K[(2.7£2.6) vs (2.5+
2.D4,=1.527, P>0.05]; B 417697 B CTC H & HL A
o 2 % 53 (=1.106,P>0.05) , VA )T J5 CTC &4 &
F R (=2.376,P<0.05) .
2.3 DC-CIK:&77 *T#23 CRCH #4510y F Rk £

1897 J5 , DC-CIK H J s FLH 73 34 15.7 1 CRC

JH 7 ) 34T FARVIBR AR , DC-CIK 40 F- AR Y B 2 1
B TR A (24.2% vs 10.0%, =4.52, P<0.05) .
2.4 DC-CIK %877 34k F % A28

# 12017 £ 2 H , DC-CIK 41 5 %] (8.1%) 3£ 13
CR, 3311 (56.3%) 3515 PR, 12 151 (19.3%) 3K43 SD, 12
%1(19.3%) H L PD s # M4 4 51 (5.7%) 3545 CR, 15 41
(21.1%)3K43 PR, 29451/ (40.8%) 3515 SD, 22 151 (32.4%)
H 3 PD. DC-CIK 41 ORR &3 /& T % #H41[61.3% vs
26.8%,%'=6.85, P<0.01], {H % 41 DCR L # % 5 T 4
TH# L (80.6% vs 67.6%,°=1.13,P>0.05) .
2.5 AAITEBEE A BTG

T 2 (B 1D B R, DC-CIK 4111 PFS 1 0S 1
B35 KT8 I 41[21.6 (95%CT A 18.748~24.452) vs
13.5 (95%CI N 11.387~15.613) ™ H , y=19.444, P<

919.601~24.19D 1 H , =14.236,P<0.01].

1 ML CRCLM BEMIGRFEZRIEL B 1 (%)
Tab. 1 Comparison of the clinical data between the two
groups of patients with CRCLM|#n (%)]

Clinical features DC-CIK Convention P

Sex 0.805
Male 42(67.7)  46(65.7)
Female 20(32.3)  24(34.3)
Age(t/a) 0.307
<60 17(27.4)  25(35.7)
=60 45(72.6)  45(64.3)
Site 0.499
Colon 30(48.4)  38(54.3)
Rectum 32(51.6)  32(45.7)
Differentiation 0.255
Low 14(22.6)  22(31.4)
Middle/high 48(77.4)  48(68.6)
TNM stage 0.884
I 13(21.0)  15(21.4)
I 26(41.9)  27(38.6)
I 23(37.1)  29(41.4)
T classification 0.659
T1 8(12.9) 7(10)
T2 17(27.4)  19(27.1)
T3 24(38.7)  23(32.9)
T4 13(21.0) 21(30)
N classification 0.933
NO 39(62.9) 42(60)
N1 16(25.8)  20(28.6)
N2 7(11.3) 8(11.4)
Lesion at primary site 0.283
Yes 9(14.5) 6(8.6)
No 53(85.5) 64(91.4)
Number of liver metastasis 0.575
=5 41(66.1)  43(61.4)
<5 21(33.9)  27(38.6)
Diameter of the biggest lesion(d/cm) 0.218
>3 27(43.5)  38(54.3)
<3 35(56.5)  32(45.7)
Serum CEA 0.359
Elevated 51(82.3)  53(75.7)
Normal 11(17.7)  17(24.3%)
Serum transaminase(z/U-L™") 0.794
<200 49(79.0)  54(77.1)
=200 13(21.0)  16(22.9)
Number of treatment cycle 0.722
<3 46(74.2)  50(71.4)
>3 16(25.8)  20(28.6)
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Fig.1 Comparison of PFS(A) and OS(B) curves between the two groups of patients with CRCLM
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H 3 A 25 A 45 CD3'CD4 Th 4 il .CD3'CDS8”
CTL 4li/ifd .CD3'CD56" NK 4l /i L [ CD3°CD56™ NKT
Y0, Ho b CD3'CD56" NKT 40 it 3 B T 28 i i 5 K
41 B 2 4 A NK 40 B 0 3E MHC FR il 4 , 52 3 2 L
PR RN Al . B DC 5 CIK 4H iR 45 8% 9% , ml il i
3 WA 240 L R - N 4 - 40 B AR ELAE 7 5 g — 2P
W 5 CIK 40 B i Ho s v PE. CIK/DC-CIK 48 it 2
A REUTT 6 8 B 50 E AR P9 R R TR K (2 A L
OMERHE A, N T IR S AR R LS T R A
ROR, EA R RN CIK/DC-CIK 4 i £ CRC
VE A2 T 5 €, #H T CRCR A AR J5 (4 B
BT DA 8 2 (LR T

A Sy —Fh 40 i 50 9% 97 325, CIK/DC-CIK ¥7 32 51k
J7 FI RFA AH B8] 0] 7= A iy [7] 2% 5, — 75 TH CIK/DC-
CIK A A4k 38 52 40 1) 9% D) ReAS 24 &1, HF Ho g
i 7% KA ST AS U B RFA B B A0 JroRg 4 ™ s o —
77 TH B A0 7 2590450 2 5-Fu . 75 P AR  FR i B i 25
TERARIRE T BA GBS b o M Treg . Ui
P 00 ) 290 i 5 S 2 0 1) 4 B A 4 Y, 1T RFA
AP RTINS 8] Py 5 3 FEAIC i 8 47 4T, 3945 )T CIK/DC-
CIK 4 K ¥EEH . A5 E7R, CIK/DC-CIK 5
1I7 B RFA B G Bon T SRR R . EH I8
I A 5T R B, DC-CIK J7 72 Al Yk /b 3 1 h CTC
B, S BURR VA IT I ORR RT3 8 4 (1) F R 1)
B, SE K 3% PFS & OS, J it i DC-CIK 41 g m 5
(R0 IR v 1

CTC & H Ji 8 S A7 - JBd 7 330 N LY 90 38 11
T8 20 PR, 2 TP JRE R A b R RS R R o TR 4 PR ik

[Rl it CTC () 08 o AR />, (H A s 7 ol ) — 2 2
J5 e s e e 98 A A FTATL A S e 98 O 88 ) g R A
H A7 PR i B B S IHAE L CRC L AT 4
Jide O B | DR €8 3R AE 2 OB R 3B CTC
I FH I PR 1A ™, 285 B S 7R CTC w] A/ Sy i3
ST VRAL VA T 7 SE B DR T A ) Y
i B 48 AR, H 5 1 34 i 98 DNA (circulating tumor
DNA, ctDNA) PL A1 42 (exosome) — [E] #E F5 A“ IR
PVERL” TR VAR 2 3 T Bk 2 f E A T
CRC, A 2 F W T T 430 9 % % CRC YR IT BT G
CTC B AAE B, KILIEIT G CTC<3 1~/7.5 ml [1) &
HAEPFS 7 AR FHRLE=3 AN/ 7.5 ml B #
5E | HAE CRCHIMIRRIME . H AT CAR Y5 A ] J5i 3
FE R 2 P CTC R 7325, 28 3 K F B2 B BN
] Z B 38 2E CellSearch® R 4t , K il 45 L o] FEPE 5
1B i1 F-iZ3% B M 5 1 EpCAM L 40 i £ 38 1A 25 1 Fe b
AR o = bR R S, LR Tt AT R R R
A B e AR T Ok 25 B iR AR B4, IR AT A7 A — 5 1R
BH M BB M S in b v B AR I 8 L PR T AR I
IR b R FUARE (1) S FH o

DC B A i 37 T AL BEAME PSR 4R 5 @ i
MHC II 284y 72 5 45 CD4 Th 41l iy, 53 ik MHC 1
KT8 XA 545 CD8'CTL HIfg 7, % T 3 sh A4
SR AT 2 B AR G B, IR B A & LR FH T DC
il £ A&t 8 DC-CIK 4l B 6 J7 4R 57 1 AT 2% ) B 22
K. B b A AR 4 U & 4l IR i
J&, F T 80 DC R o HAR , (H G U BB 8 R
VAR e B R AL 2. 28 Al 45 1498 Colo320
4 AN B e HCT116 40 i 1 2R V) il 2 DC, RE
EAIER A — 2 CRC 3L FIPLE , (H 15 8 5 B35 LR
ML R IR AEAEA R, AT W] B3 BT 2% 1
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