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Dendritic cell-cytokine induced Killer cells combined with chemotherapy in treat-
ment of advanced non-small cell lung cancer patients: The clinical effectiveness
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HAN Ya-ping, ZHI Ting, WANG Jiang-tao, JIA Lin-zi ( Department of Biotherapy, Tumor Hospital of Shanxi Province,
Taiyuan 030013, Shanxi, China )

[ Abstract ] Objective: To evaluate the safety and therapeutic effect of dentritic cell ( DC )-cytokine induced killer cells
( CIKs ) combined with chemotherapy in treatment of advanced non-small cell lung cancer ( NSCLC ) patients. Methods:
Fifty patients with advanced NSCLC ( stage Il to IV ), who were admitted to Tumor Hospital of Shanxi Province from Au-
gust 2008 to January 2010, were treated by DC-CIK combined with chemotherapy ( docetaxel + cisplatin ) and were taken
as the combined treatment group; another fifty advanced NSCLC patients who were treated with chemotherapy alone ( do-
cetaxel + cisplatin ) during the same period were taken as controls. The immune function, therapeutic effect, 1-year sur-
vival, life quality, and side effects were compared between the two groups. Furthermore, the safety and therapeutic effects
of DC-CIK therapy were observed. Results: DC-CIK cells from NSCLC patients were successfully induced, the ratios of
CD3 " CD8* and CD3 “CD56 " cells in DC-CIK cells were significantly increased after culture ( P <0.05 ). There were no
obvious changes of T cell subsets in the peripheral blood after combined therapy, and the therapy increased IFN-y level
(P <0.05). In the chemotherapy group, the ratios of CD3*CD4 ", CD3"CD8 ", CD3 ~CD56 " cells and 1L.-2, TNF-a
levels were significantly decreased after cell culture ( P <0.05 ); and the ratios of CD3 "CD8 *, CD3 *CD56 * cells in DC-
CIK was increased ( P <0.05 ). The disease control rate ( DCR ) of combined therapy group was higher than that in chem-
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otherapy group ( 78.0% wvs 56.0% ,
group were 50% and 44% , respectively, showing no significant difference ( P >0.05 ). The combined therapy group had

P <0.05 ); the 1-year survival rates of combined therapy group and chemotherapy

less side effects( including bone marrow suppression, nausea and vomiting, and peripheral nerve toxicity )compared with
the control chemotherapy group ( P <0.05 ). The physical condition and appetite of NSCLC patients in the combined ther-
apy group were better than those in chemotherapy group. Conclusion: Treatment with DC-CIK cells combined with chemo-

therapy is safe and effective for advanced NSCLC, and it can also improve the remission rate, survival and quality of life

of NSCLC patients.
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CSF)I A 1R 4 TR A BR A 71, 40
A Z A IL4 ) F Peprotech 23 7], VE ST FHEH AT
PR IEN-y) )W H il A Y 2GR ],
L CD3 B s PR iy B 43 F g2 s A ™,
AR 2 HEFHE( chIL-2 )0 [ b5t PR A= )
W25 A R, GT-TS51 ¥ 38 H % H BE A Y
ARCIHO) A BRA A, 2 P51t FE( docetaxel )14 H L
IR EHI 254 BRA A 5 : 1040082 TA ; A cispl-
atin ) W [ 10 R 55 & W 25 A BR A E], S
1040122DB, COBE Spectra Il 432> B HLIA [ 26
[E Gambro BCT A #],FACS Calibur %37 =040 g Wa
H BD 2AF].
1.3 DC-CIK %3z

KM H B H REFIRIKE, R MR 57
BHLIEERME I 4 000 ~5 000 ml, 5 B4 4% 41 it
25100 mlo B 1 ml 26 5 A 0 W0 7, A E
TR ,37 CWEFE 2 h, B2 R4 A i, 1 &%
FERHANA 30 ml GT-T551 K579, Hob 4045 1 000
U /ml # GM-CSF 11 000 U /ml 9 1L4,37 °C 5%
CO, ¥EFEMEEIR, B 3 d U 1 RIFFHb o AH S 41 e
R, 565 6 R &4 519 AT B Jin A TFN =y,
S DC A

CIK 4y s % . B2 4 & T GT-T601 1 5%
& AR 1000 U/ml IFN-y B GT-T551 }53%,
24 h J5 A 50 ng/ml CD3 BA 58 FEHLARFI 1 000
U/mlf¥) rhIL-2, &:F% 3 d #2391 I, #h 58 rhIL-2, DC-
CIK #Hiffi s 5% 45 7 Rk B DC I 5 CIK 44
MRS 7 ~8 d, 43 2 Rl 245 /2, BT AT EL 1ml
R it 8 Y A LS R A T 4 LI 53 #T
1.4 %RH5%
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Hff. 553 K17 DP Jr #4by7. MG SR 14 d
J& o 2 el g . 28 d oA 1 AR, 2 RIS
L.

1.5 e

SR YT %% RECIST FrifEge—PEor,
B2 AT IR 53 58 2 22 f#( complete remis-
sion, CR ). #1773 22 i partial remission, PR ) fa g
( stable disease, SD ) Fl #f & ( progressive disease,
PD ). LA CR +PRITEARA(RR), L CR + PR +
SD 395 % ¥ H Z( disease control rate, DCR ). fift
I8 3 R E]C time to progression, TTP )& HIFIRIEIT
%2 i 96 i JRe B B[], S AR A7 I ] overall survival ,
0S )#E MIHIEIRY T AL T IS 1] o Bl DT TA] « fce 8
AL A 24 DAL RRBETTE] 2010 4F 12 H .

5 NCIK RN 2 B BN Y 2 BE AN 7 i
BRAE VA AT B SN . 2 BT S 46 i i fe 3
AT BT VP AL DU 1 3R ) DA W 2H R IR YT RS AR TS
it , PR Hoh 507 B VIR SCRYFE bR AR AT
BEAR B AR A, BEA IR S X L
1.6 ANz T 2006 T2 2 J W 20 10 B F
g 7K
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Sy EAT T 4B I RE A, AL 4 CD3* L CD3 7
CD4* .CD3*CD8* .NK( CD3~CD56* ) NKT( CD3*
CD56 * ) . Treg( CD4* CD25" CD127" ); %3 4b, [A) i #6:
I CD3* CD4* T 40 g At P9 48 i A, £ 45 IFN-y.
IL2H1 TNF-a.
1.7 %itsam

BAELL v =5 2%, K] SPSS13. 0 Gi it 4 4,
PAZE 358000 LU R O 22 40 B, R LU BCR ¢ A
55, KA LR ) KR, P <0.05 5% P <0.01 3
RZESEAGIEE L,

2 # B
2.1 DC-CIK BEAAL 7 sT Al g B 4 A o T 4w o &
L0 v

50 fil g AL /N il 2 22 T 178 S
i) DC-CIK 697 , 2 (R 7 AT, e 2 A
#, b7 A 2 .5 JEEA 10 ) 4 JE 12 4.3
118 191 2 JE 6 B, PAAlfby T AL A IE T 5E AL
A7 R BB 1, B /b 2 JRI e 6 R, PR
BFVRITRISE SN L T 400 AR AR g 1 s,
Hrr s afifby 7 203697 f5 4 i Cb3* CD4* .CD3
CD8 " .CD3 ™ CD56 " 4l fitd . B4 yA P R I (P <
0.05); MBS IGIT 445 T 20 S0 7F N 2ol Al gy 20
CD3* \NKT.Treg 48 fb I TG 1125 Lo M AT
U ARSI REAI R A W e e T RE, MR A& DC-CIK 4l i
TRYT AT DABGE - 1 e Ufie

x1 BafrAMBRERTAMESENEN T AETHNTN x+5,% )
Tab. 1 Changes of T cell subsets in peripheral blood of lung cancer patients receiving chemotherapy +
DC-CIK or chemotherapy( x s, % )

Group CD3* CD3"CD4* CD3"CD8" NK NKT Treg
Chemotherapy + DC-CIK
Pre-therapy 71.1+14.1 36.4x9.5 359+7.6 12.7x5.2 4.6x3.7 6.9+3.1
Post-therapy 75.7+10.6 30.6+13.8" 38.1+8.1" 14.5+7.5" 7.4x4.9 7.2+2.4
Chemotherapy
Pre-therapy 72.9+15.2 39.9x9.0 32.4=x11.6 13.1+5.9 4.9x3.0 6.1+3.4
Post-therapy 46.2+12.8 25.8+13.6 19.3=+13.7 8.2+7.9 1.4+1.5 4.9+2.8

" P <0.05 vs chemotherapy

2.2 DC-CIK a3t oL y7 3 B % CD3 " CD4" T 1
JieL ¥ 2@ e, ) - 649 %5 v

SLEREE R R 2 ) Won  REIRIT AR EIRIT R
CD3*CD4" T 4 i ifs N TFN—y %3497 A W & TH i

(P<0.05),IL-2 il TNF-o ZEfL G248 L.
4P ALIRYTJE CD3 T CD4 " T 4N TFN-—y £ i
B, B C G0t 3¢ 7 X IL2 FI TNF-o B S R AR
(P<0.05). &55H4/R, DC-CIK Sy i yr hn ik &
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CD3 " CD4 " T 4t Jifd 73 b 248 Jifw [R5 B 7K -, 35 0 f8
eI HE o
2.3 DC-CIK #Zmf3% sl /6 T 40 fe L BE 4 AL
SEEEE R E 1) R, DC-CIK 40 A 1% 37 I 40 it
#EH CD3*CD8* \NKT( CD3* CD36 * )V ¥ M i) 45 &%
R B EHRE( P <0.05 ). FULBEI, ARSI % BE
F:H9 DC-CIK 4iMfa#E L CD3 * CD8 * # NKT Zififl g
F=, B T RV AR B A AR T R

#2 DC-CIK k&7t CD3* CD4* T 4ifffE A
AR FHRm x£5,% )
Tab.2 Effect of chemotherapy + DC-CIK on intra-cellular
cytokines in CD3* CD4* T cells( x =5, % )

Group IFN-y IL2 TNF-«
Chemotherapy + DC-CIK
pre-therapy 7.7£2.8 9.8%3.2 6.9%3.0
post-therapy 15.1+2.4° 10.2+1.6* 7.1+1.3"
Chemotherapy
pre-therapy 7.9+3.3 9.2+1.1 6.8+1.4
post-therapy 5.841.9 4.5+0.8 2.3%0.5

* P <0.05 vs pre-therapy

2.4 DC-CIK BEA-10J7 69 97 5%
WL AR /NG il 98 R8T Y AL B LR 3
BCARIT AL TPz U] 14 S H(8 ~24 A~ H ),

=" 40
: f§ I 1 W
1 K I

T OVl T CnsCis L1

1 AAEEFREIE DC-CIK & T AT B TH % )
Fig.1 Changes of T cell subsets in DC-CIK
before and after cell culture

* P <0.05 vs pre-cell culture

L TTP 7.2 M A4 ~ 11 A ), Hidr 19 i1 78 bl
Vit PRaifbyT AL L BE VIR 11 AN H (6 ~24
AL TTP 5.1 A H(3 ~10 A ), Her 13 4]
MAERE DT . BRAIRIT AR RR B T alifbyy
HHEH TG4 (P >0.05); BEARIT 4
DCR & T B 4lifb 7 4H( P <0.05 ), WAk, Z b5 45
WCERAIRIT R 1 AR 50.0%(25/50 ),
AT 1 AR AEAF RN 44. 0% ( 22/50 ), 225 T
Gt (P > 0.05 ),

®3 BARTAMBGNTTAMEEENTI n)
Tab. 3 Therapeutic effect of chemotherapy + DC-CIK or chemotherapy on lung cancer patients ( n )

Group N CR PR SD PD  RR(% ) DCR(% ) X P
Chemotherapy + DC-CIK 50 0 26 13 11 52.0 78.0" 5.473 0.019
Chemotherapy 50 0 23 5 22 46.0 56.0

“P <0.05 vs chemotherapy

2.5 BREWGTTAMEEHF AT RN
XTERGIRYT 4 5 P ali by T 4l e /R 2 IR T S
TR AT BRI | F AR A Ry T A AR 3 S e A TR
AR T TRB RO A IR T AR ek AR
KSR/ P AE S04 0,001 ,0. 004 ), mi b5,
DC-CIK BB AT I6 7 A /N 4t f it s £8 3 7 — 8 78
JE BT DA PR 5 | R B 44 T B i EL AT 3 5
BEMER KAL),
2.6 DC-CIK BAALI7 09 & A
XTER BB YT 4 S PRl AT 20 AR /N e it s 2 5

WHAT VT . 76 DC-CIK 4 i 1] iy i 7% b K
[l fe R IFE K B AT 3 B, S — ik, RAEF
WITEIR Y 24 b N, SXHREAN B G2 55 B AR H R
JOCPRIER R P A 7 ) 0 A 5 oA s B s L T
WA RN

TRYT AT SN LA N2 5 BT/ « 2 ) 1L -
\WE = e R T I AN Al B e e ke P =8 o
W BERITFEX(P<0.05), Z455FEMH, B
4 DC-CIK W] & 2 B AL 7 i B M SR
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x4 BAERTASRAENTAMEEERTIENERRE n)
Tab. 4 Life quality of lung cancer patients receiving
chemotherapy + DC-CIK or chemotherapy before and

after therapy( n )

Physical Poor  Loss of Mass

Group Despondent ) )
decline sleep  appetite loss
Chemo + DC-CIK 7 9" 11 12" 8
Chemo 15 25 19 26 16

" P <0.05 vs chemo; Chemo: chemotherapy

3 4 it

DC Fl CIK J& ed 20 Bt B % 1697 B9 0 Fh B2 22 41
I, B LR TS SR AR T S e N A T A

20 R E R FH R 43 0 200 i DR 235 A 98 400 B, 7 A TG
A AR . DC A CIK 355 37 BE i
I T YRR DC A 509 MHC BRI 20 i 2 v 1
FH, SRR T CIK BYAE MHC BR sl 1 4t i 25 7R 1
BN T X R A A . B AT 2 g E A E
PLERIBEAT TR AERSH ), & B DC FI CIK L35 9%
J& , AL FE A ER R 05 0 PR 33 CIK 41 BH i 38
X EEREM T DC WAL H T cp4”
CD25* Treg 4 fifl. CD4* CD25 * Treg 4 Jfi J& —Fh 4
SER A T PE T 4, AT H 6 CIK A CD3 " CD8 ™
F1 CD3 * CD56 * 5007 4 i 2 4% 3% 1, i >4 hn A DC,
{8 AT i B X PR HIS0UY . DC-CIK BRE78 ALIF7E VR
JYIM ARG R A e R R
O BIA VI, AR T — IRl

x5 BKAEARTASRA4UTAMEEEEIANARKE [ o % )]
Tab. 5 Side effects of lung cancer patients receiving chemotherapy + DC-CIK and chemotherapy [ n( % ) ]

Bone marrow suppression

Peripheral nerve Liver
Group Nausea . dvsfuncti
t 1t ot
-1l degree -V degree oxicity ysfunction
Chemotherapy + DC-CIK 18(36) 4(8)" 16(32)* 1(2)F 3(6)
Chemotherapy 23(46) 13(26) 27( 54 ) 6(12) 4(8)

* P <0.05 vs chemotherapy

AN DC-CIK 5 1by7 B & H iR I7 i 4
A5 /IS A B i 88 S5 A IO T R AR IR IESE T
Hae e, s8R, BA R I7 4 DCR
(78.0% Vi Halifbyr 4l DCR(56.0% )& & T+
(P<0.05), ¥t DC-CIK B¢ 4 4k y7 al L& v dE
JINAH R R AR AR B AN B SIR YT
M HE 1A A F(50.0% ) 5 20 ai fb )7 4
(44.0% )R T 6% ,HEH LG ITFEX(P >
0.05 ). H TRl I RO 3820 Bk B iR
Jr UL BRI A K A A T AR S B U . AT
TR A IR T -1 A R R S R AT TG
WFoE, 45 R Wos BEA R 97 A WA A R
(94.7 £3.6% VP AI{LITH(T78.8 £7.0% )i
ERE(P<0.05). Wu 25 1°I%F 59 {5 3 2 9 it
PR T TECE IR 5 a7 i e G
IHITH B P AT H A KM PFS( P =0.042)
T OS(P=0.029 ). AHFFE 4SS5 5 X P IAT 55 11
SR 2

A B 5T, gl A gy 4 R E G IT S CD3 Y

CD4* .CD3*CD8* . CD3°CD56 * 4il ity Lt 15 #41 %5 ¥4
JPRT R B, B AR T 4L & 45 T 40 i i 45 6
W AR 4L, $ 7R DC-CIK BX & L7 36 7 B 3 4k /N
21 e i 98 T DA BH I ol AR Y T 9 T AR R A
BRI SR, DC 9 CD40 T LLFI CIK 40 Ml %
T CD40 Fc A4 £ fi I A 5. 4/E AT, AT 42 #F DC
LB AT AR S M4y F 10 3R 36 i DC b i
A1 R 740 T2 TL-12 (IFN-y 25 ) B .38 & | 3l
W CIK 40 i B 38 7 35 k" A2 9E CIK 200 Jfo i 2
HA T Thl B G g &0 ARFSE R, BEA
BIFAIARYT )R CD3* CD4* T 4 i il N IFN-y 34
J7 I 2 T, R A AT 41R YT ) 1IL-2 L TNF
G TT T Y FEAR , JIE 52 DC-CIK 40 it %0 #2348 J7 vl
LRI I ol 35 8 35 G 2 A0 43 W 40 L X F- o She-
bzukhov 2520 2 38 , 1k J7 B 40 1 S 558 40 46 0
&I CD3 T 4 M T R, NK 4 35 4 T %
H T DC-CIK 7] B i & M 48 i K+, i 10-2
TNF . IFN-y ,GM-CSF 4§ , /R AN X} Jib 983 4 it A 1 2%
PR, i n] 38 A 8 T G R G 1) B2 A 45 e g



TR PR, 2. DC-CIK B 767 HE I /IN A A i a8 649 16 AR 7 44

+ 429 -

240 J, AR b g E’Jﬁk%ﬂﬁ% 2

BeAh BR A TéﬂﬂE/J\éHﬂE@Hﬂi%‘?%\%ﬂl-N“
”I‘*MTFD’FEJW«MEﬂi Ja] Bl M 28 P R A AR B
AR TAS) o N < LN D&y o € o e B
Jr i e ih o7 A R E B 3 B B — o e
FERON, R AL B A R RO, R, DC-
CIK Bea Ay if 7 W01 AR /) 4 it il e B A7 B 1)
LA PERAT RO, AT LB o G R, D R A Y
AT B, A BIE KR A H ORI SRR S
A TEYT IR 1 e 2 v W 5 Ok Bk — P IR S0
24 G e AR IR 5 A 22 1R 9T 10T AL, IR AR
YEFABLH o

[ & % s Wk ]

[1] Nagaraj S, Ziske C, Schmidt-Wolf IG. Human cytokine-induced
killer cells have enhanced in wvitro cytolytic activity via non-viral
interleukin-2 gene transfer [ J ]. Genet Vaccines Ther, 2004, 2
(1):12.

[2] Yamaguchi Y, Ohshita A, Kawabuchi Y. Adoptive immunothera-
py of cancer using activated autologous lymphocytes — current sta-
tus and new strategies [ J ]. Hum Cell, 2003, 16( 4 ): 183-189.

[3] Choudhury A, Palma M, Mellstedt H. The future of cancer vac-
cines for non-small cell lung cancer: Ongoing trials [ J ]. Clin
Lung Cancer, 2008, 9: S37- S44.

[4] Tuyaerts S, Van Meirvenne S, Bonehill A, et al. Expression of
human GITRL on myeloid dendritic cells enhances their immunos-
timulatory function but does not abrogate the suppressive effect of
CD4* CD25* regulatory T cells [ J ]. J Leuko Bio, 2007, 82
(1):93-105.

[5] Marten A, Ziske C, Schottker B, et al. Interactions between dent-
ritic cells and cytokine-induced killer cells lead to an activation of
both populations [ J ]. J Immunol, 2001, 24( 6 ): 502-510.

(6] X, R4ei, =NIZE, % AR G DC-CIK JG )7
E I RS [ 7], i v P BE 25 5 4e s, 2009, 29(4):
347-350.

[ 7] Olioso P, Gianeola R, Di Riti M, et al. Immunotherapy with cyto-
kine induced killer cells in solid and hematopoietic tumours: A pi-
lot clinical trial [ J ]. Hematol Oncol, 2009, 27( 3 ): 130-139.

(8] EtH, Ao, kg, % SEHAFAEEER NS TM CIK
S LAY A= 0 25 R P RXT A e 4 AR R 05 9 A R SR Y
()] P EfERER, 2010, 13(4): 277-281.

(9] XUET, #fEfh, Sudes. A E 75 =0y Bl A s 40 f
WAHMEY M [ )] LA JLEIG R 22 &, 2010, 25( 15 ):

1144-1147.

[ 10 ] Peqqs KS, Quezada SA, Allison JP. Cancer immunotherapy: Co-
stimulatory agonists and co-inhibitory antagonists [ J J. Clin Exp
Immunol, 2009, 157( 1 ): 9-19.

[ 10 ] X, R4k, 22005, . BPREE TS DC - CIK 3RYF
H M AW [ ], PR ELS A28, 2009, 29(4):
347-350.

[ 12 ] Ren X, Yu J, Liu H, et al. Thl bias in PBMC induced by multi-
cycles of auto-CIKs infusion in malignant solid tumor patients [ J ].
Cancer Biother Radiopharm, 2006, 21(1): 22-33.

[ 13 ] Zhang YS, Yuan FJ, Jia GF, et al. CIK cells from patients with
HCC possess strong cytotoxicity to multidrug-resistant cell line Bel-
7402/R [ J 1. World J Gastroenterol, 2005, 11( 22 ): 3339-3345.

[ 14 ] FLA, BEAEE , 5B, CIK JUMTAYT & 9 B3 i A G I R
FOHHUG B [ ). RRIE A48, 2010, 1504 ): 295-
299.

[15]1Li H, Wang C, Yu J, et al. Dendritic cell-activated cytokine-in-
duced killer cells enhance the anti-tumor effect of chemotherapy on
non-small cell lung cancer in patients after surgery [ J ]. Cytothera-
py. 2009, 11(8): 1076-1083.

[ 16 ] Wu C, Jiang J, Shi L, et al. Prospective study of chemotherapy in
combination with cytokine-induced killer cells in patients suffering
from advanced non-small cell lung cancer [ J ]. Anticancer Res,
2008, 28( 6B ): 3997-4002.

[ 17 ] Chen HW, Liao CH, Ying C, et al. Ex vivo expansion of dendrit-
ic-cell-activated antigen-specific CD4* T cells with anti-CD3/
CD28, interleukin-7, and interleukin-15: Potential for adoptive T
cell immunotherapy [ J ]. Clin Immunol, 2006, 119( 1): 21-31.

[ 18 ] Marten A, Renoth S, von Lilienfeld-Total M, et al. Enhanced lytic
activity of cytokine-induced killer cells against multiple myeloma
cells after co-culture with idiotype-pulsed dentritic cells [ J ].
Haematologica, 2001, 86( 10 ): 1029-1037.

[ 19 ] Liebowitz DN, Lee KP, June CH. Costimulatory approaches to
adoptive immunotherapy [ J ]. Curr Opin Oncol, 1998, 10( 6 ):
533-541.

[ 20 ] Shebzukhov YV, Koroleva EP, Khlgatian SV. Humoral immune
response to thymidylate synthase in colon cancer patients after 5-Fu
chemotherapy [ J ]. Immunol Lett, 2005, 100( 1 ): 88-93.

[ 21 ] Oosterwijk E, Divgi C, Bander NH. Active and passive immuno-
therapy: Vaccines and antibodies [ J ]. BJU Int, 2007, 99( 5 ):
1301-1304.

[ KRB 2011 -04 -12 [fEEIEH# ] 2011 -06-18

[AxHmE] £ #*



