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Clinical efficacy and safety of tumor-specific individualized multi-target DC-CIK
therapy for primary liver cancer

WU Wengqing', XIE Congying', JIANG Longwei’, JIA Shaochang’, HU Jianhua® (1. Wenzhou Medical University, Wenzhou 325000,
Zhejiang, China; 2. Department of Oncology, the Eastern Theater General Hospital, Nanjing 210001, Jiangsu, China)

[Abstract] Objective: To evaluate the clinical efficacy and safety of tumor-specific individualized multi-target autologous dendritic cells
(DC)-cytokine-induced killer cells (CIK) in patients with advanced primary liver cancer (PLC). Methods: The clinical data of 119 patients
with advanced PLC who received DC-CIK therapy in the Oncology Department of the General Hospital of the Eastern Theater Command
from October 2019 to September 2021 were retrospectively analyzed. Patients were divided into two groups based on the type of antigen
used to load DCs during treatment: the pDC-CIK group (n = 21) that used patient-specific polypeptide loaded DCs and the DC-CIK group
(n = 98) that used tumor cell lysate-loaded DCs. Clinical data of the two groups before and after treatment were analyzed, including the
treatment efficacy and the changes in fetoprotein, lymphocyte subsets, cytokines (IL-2, IFN-y, TNF-a and IL-6), and adverse reactions.
Results: Amont the 119 PLC patients, the objective response rates in both the pDC-CIK and DC-CIK groups were 0%, with disease control
rates of 76.1% and 72.4%, respectively (P > 0.05). There was no statistical difference in the levels of CD3", CD4', CD8', CD56', CD25",
CD4'/CD8" T lymphocytes between the two groups after treatment (all P > 0.05). However, both groups experienced significantly increased
mean levels of IL-2, IFN-y, TNF-a and IL-6 in peripheral blood after treatment (all P < 0.001). There was no significant difference in the
mean levels of IL-2, TNF-a and IL-6 in peripheral blood between the two groups after treatment (all P > 0.05), but the IFN-y level was
significantly higher in the pDC-CIK group than that in the DC-CIK group (P < 0.05). The average survival time of patients in the pDC-CIK
group was 59.84 months, which was slightly higher than 46.54 months in the DC-CIK group (P > 0.05). No serious adverse reactions occurred
during the treatment. Conclusion: Tumor-specific individualized multi-targeted DC-CIK therapy is safe and effective for PLC patients and
can enhance immune function, with a trend toward further benefits compared to tumor cell lysate-loaded DC-CIK therapy.
[Key words] primary liver cancer (PLC); dendritic cell (DC); cytokine-induced killer cell (CIK); immunotherapy; multiple targets
[Chin J Cancer Biother, 2024, 31(9): 907-912. DOI: 10.3872/j.issn.1007-385x.2024.09.009]

[BEEWB]  RHMIX A ERE S R (No. 22JCYYYBD)
MEEBN] R0E(984—), Lo it , @ FAT LRI, 3B FEMIRIGRIAIT 7T . E-mail: 541310739@qq.com
[BfE1E&E] WA, E-mail: wzxiecongying@163.com



© 908 -

rh R AE MR T 2R &, 2024, 31(9)

J& & M9 (primary liver cancer, PLC) /& 4= Bk %
W ILHTE AL R GURMEME 2 —, R, 2502
b ENF 4 Ah T 5 R I B, HL K 22 A8 A A 1 SR A
KA AR PN AL R AR, 3 2 F RIS L, R
EAEIRIT ISy T ER R 250 | S A A A A R A
AT 7 B R R, AH bR T 24 M R A 5 5 R
%, PLC BN Pl J o 22 11 M Rg 22—, L 8 e g 4
K S48 N 2%~3% o A5 0F JH IR 4 e SRR S5 A S
RN, T IEAEIR YT AN [R) 28 8L () Ja hE 77 1H1 52 3| 1
Kbk 22 (1) 5GTE  JHORE e V6 9T A T B 4 Bl 42 1
AR G P 5 G 2 K MR 40 i, AR s LA
AN TE] S W] 43 Ay e 9 b A s 400 o1 7] e 9B 9% i DA
ook 4k A e s 9T R AR 4k g i G % T R
7E PLC ¥R 97 & v ad , Jy B3 K A 7 &
I PR ¥ A 4 ] g HoA R SROIR 48 i (DCD -
40 R 7 15 2 19 2% 495 41 B Ccytokine induced killer
cell, CIK) /& it 4k 1% 20 Jfa 4 92 ¥ 97 1) 25 22 20 Jld 350
BT TR 4 B s s S SRR
a7 B L7 R, PLC & 11 40 i e % T
RE 32 B B W), FEAE T 2 N R iR IR .
R I, 5 5 e D R e M e 9 R T G B IR
7R OCHE o i R A M B A R K ) R T X
B — B R 00 A M R 95 R 9T T RO R 2 I K 7R
K, JJRg 3% 3K 1) T S M SRR RN T 3 B R AR
RN SRR (e Ll LR TSR
JR A e M A 9% B, TT RE A R e I R A A
BT 9T Ry Ok B o A B 5T A [e] e O i,
M b 98 R S S A 40 2 81 B 4R DC-CIK ¥R 97
W3 PLC 3 B Im RT3 2 41tk

1 MR5EE

1.1 #FRAT %

W5 2019 4F 10 F £ 2021 4F 9 H R bk X B E
By Jif 83 B} 422 52 DC-CIK ¥R 97 [ H i 11 PLC & 55 119
Bl (PO PR B AL o I B N NS AR I« (D & AR 2 L H
B 1 (AFP) Vi B2 BR A 12 I8 (1) PLC s (2) FF D RE X
Child-Pugh A 2288 B 2% ; (3 s R IFE S2 N L EAT TR
BIT I s (DR IKIPSr > 705, BH AE A7 [A] >
OB EEARBLEENERE D EH
T+ (1D 3E g B3 7L 3 Lot 5 (20 B o s S 71 A7
25 AN 2 ot i AR A AR o R
(3 AT ThfE ™ HEE S , Child-Pugh 7> A8 C K L L
(4) A I HoAh B 1 bR 170 B 42 57 L 4 B B bR ¥
7 CH BB A0 5 30T A Z MR ED s (HEIHFE &
G M AP (U [ B A P I i 7 0t e o /s
R ek 1 0 2 R M OGS 2% R PE A BEIRIE AN

TR A TS 4 AU %) (O IR B R 6 1% 5h
PGS s ()& 1 = B 10 4 5 50, = S LI 4
AT 830 I AR R X A R B A4S BE 2 T 2 A% (1R 2R
Hiflt'5:81YY-KYLL-11-01).

12 B F ik

1.2.1 &R EAERAE SRS 6 R

SR AN A IR S P i g 22 T e b T AR ) T
TR RA BR A F RS e & . trinT b g 22
TREIT R A B2 w8 28 B 5Ty 7 R0 TR 2R
RV e 28 43 330 47 R S P LUK 7 348 5 i 1 18 A
DR AL SN E S

8 HE BB K ML B R L5, 75 R AR U 4%
15 PR SR 1L 72 3R R4 3~5 mL FR 1 4 I, 20 B8 13 4
I35 A AR B S, R HEAT R VA , K 45 R 5 K
HEAT EE X, K6 A&F AN PLC 3 Ly X 18 N £ ik
I IETE L , A9 HY BB R e VR bR #E A, 48 AR Ah &
% R )RR IR 22 KT 8 AR D A 3 DC I i g
1.2.2 DC-CIK Hy# #

550 FKAE B AR E I 100 mL, £ Ficoll % & £
JEE B0y B AN A L A A% 4H L (PBMC) , A2 BE 5 7K
VeI G FRNRE IR, BT 37 °C5%CO, 2 i 15 77 46 £
7% 1 h G HUH , W IDE T 40 % 31 ) — 85 7RI
K5 FR 5% ML f rthIFN-y 5578 24 h J5 , IO
rhIL-2 Fl anti-CD3 mAb 4k &2 55 7% . I BE 41 g )] o A
KBM-581 £% 7% ##i . thGM-CSF . thIL-4 }% 7% , pDC-CIK
S0 N A R IR 8 R S P AN ARG BE £, DC-CIK ZH
N\ 98 41 i (Hep-G2) %2 fi# 4 1F S i Ji 41 2 DC.
555 RITWOGRMGEELN i, —F [l 83, — P AR
TF A M 5 5 0 5 7R AR A A B R IR A R
IL-2, 3&E A3 S 97 , 75 50 15 K5 17 R YR 4m i
73 PR U K o ER A
1.2.3 DC-CIK # B ¥ 77 =,

DC W [al% 75 % « DC FLfE 1 IR, 78 K L5 58
5 KNG HEFR U1 DC B4 A o 43 ol 26 0L 15 e 7
BT S0 bk O 45 X RN R A, B AN AL v A
F10.5 mL, 24 & (1~5) x 104>

CIK [ [a151 77 15 « CIK HediE 2 ¥k, 43 BITE R L f5
BIEE 15 RANES 17 K[l 4 i3 ORI 4H B A= KA 2
B 1~2 dMIZERD . B 7 AR KR 2 O [ 4
Y BN (3~6) x 10°4
1.3 77 s8R0

BFEAEFZBITH LS H W AT 5 R K 7%
SR CT 8 MRIKL#E, 7EVRIT IR 3 N AN E &, 2 )5
f3~6 AT LR &R BT 59
DC-CIK 697 H S 525 PFAl7 B A il &0 Ja o o bk T2 48



b

eI, S MR RE S AL 2 HE A DC-CIK IR YT TR M IR (R I PR 7 26 22 4 ik £ 909 -

SV 248 [R5~ R0 AFP [R5 4k

2 B8 SRR T AN FRAE 1.1 BR(RECIST1. 1) %
BT R AT VA o o, W SR AR A R A A
& HLYEFr 4 J5 8 58 AR (CR) 5 FE L I K AR S
Ui /= 50% HAYERR 4 A, NE8 o 2/ (PR) s 2R 40 1t
K AR RANGE /N B AR L B PR K, B B In(E A4
B 2k & (PD) , W A £ E (SD) s 4 25 B 45
I kAR S R > 25% B 08T KE AR A PD o
DL CR + PR T 5 % WL 2% fiff % (ORR) , CR + PR + SD
THE I 42 i 2R (DCRD , MG YT B FE T 8k B 5 8k
H 5B A A7 7] (0S) o
1.4 ZA&MIPEH

forill £ PBMC SR AE R Ja SR )T Ja i ML E S
FEZhRE eI T . W B 107 IR A6 9T Ja
BLIAS RN o YR 97 A D% BIAS B N AR 4 5% [
[ A7 8 6 B 7T BT O LS BROR B FR #E ) (NCI-
CTCAEv4.0) AT HI5E

15 %itsgam

K SPSS19.0 et Z# AT AT B o0 i . 7 &
IEA A EBE D x + 5 %o, P2 HLBCR FH ¢
K8 CIE &0 A0 8 Wilcoxon Fk A& 36 (AR IEAS 49
i) 5 2 21 18] 9 1 LU AR B IR 28 22 0 #r , TR —
AVRITHT G LL R FH B X ¢ 42 536 ; K F Kaplan-Meier
B EAGER, LP<0.058P<0.0l EnERHEA
Gt e Lo

2 # B

2.1 PLC &Fayls R4F4E

119 %1 &3 v, BT ZhBE Child-Pugh 73 243 5 A B
¢, R IRVFE4r > 70 43 . o, 2 Ik 61 %k DC-CIK
(pDC-CIK) i [Tk B vE #3821 491, i y8g 4 it 224 e 4
# DC-CIK (DC-CIKO # ik iy 98 4l . PR ZH B 31697
B PN R RS S5 0 T 2 R RS B L
(¥JP>0.05,%£ 1), AR,

#&1 pDC-CIK# DC-CIK £A PLC BE IR 4FAEEL 3

Il RAFAE pDC-CIK H (n =21) DC-CIK 4 (n =98) P
PRS2 58.00 £9.25 54.63 £12.97 0.262
¥4 kg 66.64 £ 8.66 67.62 +11.07 0.704
5 0.582
5B 17 84
i@ 4 14

733 1.000
e 3 14
\ 18 84

Child pugh 432 0.709
A% 19 91
B# 2 7

AFP/(ng-mL™") 0.329
<20 4 30
>20 17 68

2.2 DC-CIK ;& 77 PLC 73 s F= AFP 84 % Ak

119 %1 7 B 1 PLC i &, & 20 il e 9% ¥R )7
Jii»CR 0%, PR 01 ,SD 87 4| , PD 32 4] ; ORR A
0%, DCR A 73.1% . pDC-CIK 41 21 5| & &
SD 16 % , PD 5 f4 , ORR &y 0%, DCR A 76.1% ;
DC-CIK #H 98 4] & & v, SD 71 5 , PD 27 #i,
ORR }0% , DCR N 72.4% , 4 2 |8 ¢ & % %57
(P=0.727).

Pi4H 6 97 1T AFP & 1 8 0l o 17 0
68 il , pDC-CIK 4 76 7 J5 A 8 il ™ B i 25%
6 % It 25%, 3 491 6 B B A2 4K . DC-CIK 4

BT Ja A 16 B T B 25%, 23 41
25%,29 B JC B AR Ak . N 4 [A) LA 2 T B St
2B N (P=0.085).
2.3 DC-CIK 7 45 77 )5 PLC #& % 41 & fo itk € 4 i T
HH T A

pDC-CIK #1 DC-CIK ¥ 41 5 5% 7£ 40 i 16 97 11
Ja ¥ RAT 7O E G B B A . & G IR9T
5 K W4 IR) VA 97 5 S T 40 i (CD3') i Bh v T
4i B (CD4™) . 41 i 75 M T 41 g (CDS8™) NK 41l Ji
(CD3'CD56") J2 iff 5 1% T 41 fil (CD4'CD25") ¥ & &
EMEERIP>0.05,%2),



- 910 - F [ R AR IR 9T AR, 2024, 31(9)
%2 DC-CIK;&TFHIE HCC £ &SN Mtk B mpa T 2RS4k
‘ ) pDC-CIK L (n=21) DC-CIK #(n = 98) .
P EEL 2 L T — : R : t P
BT I BT R VER R BITfE
CD3' 753.50 £ 434.83  559.35+321.74 753.98£391.59  689.71 +342.65  —1.247 0.218
CD4" 3714420329 325.07+181.29 428.97+256.53  361.46+20335  —0.593 0.556
CD8" 335.284+238.04  258.86 + 150.96 27720+ 16498  273.24+149.63  -0.310 0.758
CD4'/CD8" 1.34+0.66 1.37+0.67 1.76 £ 0.91 1.55+0.77 -0.775 0.442
CD3" CD56" 13527+ 132.14  155.79 + 165.20 167.07+ 14449  173.80+152.63  -0.374 0.710
CD4" CD25" 28.23 £ 11.69 19.89 + 10.23 26.57 + 11.24 19.56 + 11.68 0.686 0.496
WA T IR AR LA

2.4 DC-CIK i #5 775 PLC % % 41 ) Ao tm L [ -F &9
T

E A R 2H 26 5 2 Ta) R v 7 T i 0 i i w248 i A
TR S5 R (B D IR, i3 97 1T pDC-CIK A1 DC-CIK
P R E AR T KRR E E 5 S P> 0.05) 576
I J5 W5 24 FR 3 A I TL-2 . TFN-y . TNF-o £ TL-6 7K °F-
BREHTIEITIYP<0.001). HEHAIEIT G
IR TR RIE Z 7, 5 R BN, A B F BT 5 4
J& Ifi IL-2 TNF-a £ IL-6 (1) ¥ /K3 T B % 2 5F
(¥ P>0.05), 1fi pDC-CIK 41 IFN-vy /K V- & & & T
DC-CIK 41.(P < 0.05) .

120 mmpDC-CIK4L

3 [JDC-CIK4L
£ 100}
2 x
< 80 ok ok
H‘ k% T
% .
#
H” *‘T(;){**
ud
2
g L -
3 N S
A iﬁgﬁ*@;}@%@ S i e®
VAR \Vs \\3" \@\ ,‘\S’(‘\S‘ A\\%

‘P <0.05; 57897 ATLLE, P < 0.001 .
1 pDC-CIK #1DC-CIK 48 PLC £ & ;&8 7 a5 5N & ML4HAa
EFEERELER

2.5 EAABWEST

AT 4 B OS. pDC-CIK 41 [ 9% 1 %L,
Kgiit#hf7 0S, HF 5 0S 59844 H & T
DC-CIK 41 1146.54 ™ H BTG it 22 % 55 (P > 0.05) o
DC-CIK 40+ 2 OS 24 ™ H . pDC-CIK 4[] 5 4E
0S #F}50.4%, DC-CIK 41 5 4 0S % 4 40.3%, Fi &
b 2R LG X (P> 0.05).
2.6 DC-CIK i&77 44t

pDC-CIK 4 3 ¥ y7 i 2 h A 4 4 & LR
PIEAR , 1] 58 I 2 s DC-CIK 2H 38 #1697 1 12
Hf 590 B IR R AR S 149 A R BLTE AR, oiE
WERJEWEIER o SR R R BR AR, HRA

BEBARRAEIRU EAR N, g5 1R, I ks
SEMEAMARAL 2 58 5 DC-CIK 1597 PLC J& 2242 24K -

100
1 pDC-CIK#4
1 DC-CIK#41
80 o pDC-CIKZfM %
T DC-CIK#if %
X 60
Py
Jéé-
@ 40
201
0 1 1 1 1 1
25 50 75 100 125
e/ A

2 pDC-CIKFDC-CIK A PLC £# OS LR

3 3

PLC 72 KA 3 I3 HE 28 5150 vy P S0 1 b e, D] G
RIRFRIE , K 2 BUEE Ws i CAL T 5205 A g 3,
PEIF T TR RO A2 4 2 R R I 6 5 R AL 5
FERER AR R Bt &3 2k F AR YIBRIE T HL
211 Jy VR 97 A SR Rk B KA T A FE R LTI
I S5 AR R IR B0 B VR TT R, oW AT AU,
R IAYE T B A R ARG R, X 6 R 35 5 B0 3 PLC
BFOS HEAF,

PLC J& — PP S B AH OGP0 » AR B th 2 S e it
AR I A B A A A bR g N )
FHRR 2R, 5 250G RS R S e DhRebers". 75
328 $0 1) A b R B A 358 R, DC Thg £ 32 B4, JE vk
A PO Gz [ B, DC AL IRPLE IR 2
YA, CIK & — Fh B A 0 0 14 588 394 8 26 15 1) e o
41 B 5 R M R B R SO DC S CIK 3R 5 97
J& »— 77 TH AT SR AN R BB 3 H 5 DC ThRER B , 18
ALK DC AR 7 AR B MR B 1 D RE 5 CIK 2% K H
Ik e 401 e 1) ) R 4 5 o B Wb IR B e g 7 Y 4
Fen LR 23 A2 i 98 240 T ) B 717 5 SIS 3R v R B 2 S 5 Tk



b

eI, S MR RE S AL 2 HE A DC-CIK IR YT TR M IR (R I PR 7 26 22 4 ik - 911 -

DR R R SR,

R = bR R S e DR R R 1 e S M A 4
J 28 VA T B K (VT B, R 3Rk ) B R R 2 A
=2 RN 5, 46 B — B AR O A A R RE R A
o IS A 5P e T8 4 A, JF Al bR 40 e A7 R R G K TR
I, 20 P S e A T R R IR R R G E . N b
JRRE S VR SRR ROAR , St 22 B0 AR R N A R
T R m PR R — M RTF B BT AR
TR 2H 2% A P R R S 1 A A A 22 B S DC-CIK
TBIT e PLC, 55 83 40 i 2L g ) £ 210 1) DC-CIK
HEATXEEE, LRB P # HR T AR . 45 R RoR, A
HHDCR M br E W BT B 3% 2 7. Bk
K E , 119 il PLC & 2 % 4K [¥] DCR R& ik # 73.1%,
pDC-CIK #H DCR A 76.1%, DC-CIK 41 DCR K
72.4%. pDC-CIK 413G 97 )5 , 5 8 5l AFP ' [% 8 i
25%, 6 il Tt ik 25%, 3 511 06 B &5 A8 4k s DC-CIK 41
1697 Ja , A 16 4 AFP "~ B i 25%, 23 {51 7t ey ik
25%, 29 BIC I AR Mk . WL R, A B 1
REMVATT PR AT . AR A BB BOLIG PR T RO 2
FH2ESE, LR, v pDC-CIK 4 FEA & it /b K&
BE AL TR A OC. X R AT R VT 1 45
7R, pDC-CIK ¥ A A7 I 18] 9 59.84 M H L & T
DC-CIK 411 46.54 ™ H B ZE R TG iH 5 5 3, Ui i
pDC-CIK A 7] g L 4 7w AR T DC-CIK 4 (15 97
RO ABAT) TR 220 ZREACR I — RSk,

G IR TT R 5 S IOBLE B ARG . PR
Y% IS T A B T b LA B A 5 0, R R
CD3" Ttk 4H e .CD4" T itk 41 i A1 CD4/CDS EUAE
AR AR TR AR, 327 R f8 3 Ak T S g 411
DR A 5 DRI, T 9k 28 440 A S 190 A 00 8 658 2t Jse
Y S DR Y, ARG R BN, A R E 2
BT I, AR A I CD3™ T itk 40 il . CD4" T itk 41 il
A1 CD4/CD8 LU AE 4170 W 2 84k, , b 25 R 5 AR R4
AT — SE R IE AR A2, 3585 4l () DC-CIK VA
I 0T o5 U PLC AR 3 40 ] IS A 1 bk E2L 40 R 1
B LA TR KAE . BRk a4t , b i
2 L DR 1 PR R A R S IR T R R R IR I — A
fabr. AWFFEE R BoR, IR 5 W 4L A I
IL-2IFN-y. TNF-a fIl IL-6 [ F- 317K P35 8. 3 & TR
7 R, H pDC-CIK #1 IFN-y 7K °F & % & T DC-CIK
A, HAAH M R F JE 255 . TFN-y & — R B §im
B BUM R A o2 R T VR F A R T, S A
() T 40 L A0 NK 40 27 42 o TFN-y X HLAA G 0% 22 48 B
A SRR B E SR WA R % S 2 D Re AN v] b
(0 J8 53, T AR B e e 8 G %8 B JSE R 5 B, IR T
J& » pDC-CIK 2H i 35 #b J if H IFN-y 7KV 2 3% & T

DC-CIK #H H: % i B pDC-CIK 15 J7 BE % 5 3 98 1 Bt
i 968 G 925 S o

YT 4 PLC 8835 IR R SE (1) 43 b #8 7 » 1 2
RE AR A R RS, 2 B8 R 4E YA TT 7
R AN X 5 IR AR R R AR 2 T A Y
— SR T — 8, LR AN R RN R AR
35 725 UE B IR R S PE AN R0 22 B £ DC-CIK ¥R
JTAN SN R 1) 2 A R

gx LRI, B PLC & 3547 IR RF S5 1 A A ik
Z 4 i3 H R DC-CIK Y5 7 5 i U i I8 40 it 24 A 4 £
B DC-CIK ¥R I7 RO BT 0T L, B 7= A B S (1 3t
i 8 4 925 IR I TIT R 22 AR 5 A2 B TE 2 (1 I R 3R
i, WA 38 B R o AT AN 2 AR T R
5 AN AL 22 80 5 K DC-CIK 1697 B 8w /b,
— R RN AR AR B BRI

[& £ 3 #]

[1] OURA K, MORISHITA A, TANI J, et al. Tumor immune
microenvironment  and  immunosuppressive  therapy  in
hepatocellular carcinoma: a review[J]/OL. Int J Mol Sci, 2021, 22
(11):  5801[2024-05-02]. https://pubmed. ncbi. nlm. nih. gov/
34071550/. DOI: 10.3390/ijms22115801.

[2] WANG W'Y, WEI C. Advances in the early diagnosis of hepatocellular
carcinoma[J]. Genes Dis, 2020, 7(3): 308-319. DOI: 10.1016/j.
gendis.2020.01.014.

[3] FK, Z£# . MAGE-A3 {8 B K A A J v A IR 7 32k Jig 0],
R iR A 43R 9T 2 &, 2023, 30(11): 1027-1031. DOI: 10.3872/j.
issn.1007-385x.2023.11.014.

[4] WU D Q, LI Y J. Application of adoptive cell therapy in
hepatocellular carcinoma[J]. Immunology, 2023, 170(4): 453-469.
DOI: 10.1111/imm.13677.

[5] ShENtE, i, BIREE, 55 IR AL 24 5 DC-CIK VR T HE
CUE AN O il 7R iy &STee =y A U e e i e Ao 7 e 0
2023, 30(6): 505-510. DOI: 10.3872/j.issn.1007-385x.2023.06.007.

[6] RUF B, HEINRICH B, GRETEN T F. Immunobiology and
immunotherapy of HCC: spotlight on innate and innate-like
immune cells[J]. Cell Mol Immunol, 2021, 18(1): 112-127. DOI:
10.1038/s41423-020-00572-w.

[7] S050, A 2 . G OSSR 2 R R R AL A 7 3k e [0, Tl
£ 24, 2023, 45(8): 1238-1243. DOL: 10.3969/j.issn.1002-7386.2023.
08.029.

(8] M %S . eBF-2K Kk K 75 i e 2 K Je mh 1A 4 F B LA 2 (D]
WA R P 5 DR R, 2023,

[91 GANESAN P, KULIK L M. Hepatocellular carcinoma: new
developments[J]. Clin Liver Dis, 2023, 27(1): 85-102. DOI:
10.1016/5.c1d.2022.08.004.

[10] K WetE, 130, T 289 . Hedgehog {5 I8 4% 71 -4 e o 1) 6
T 55 IR A SR 1) 5% 2R ). I PR JHF IR 2% 35, 2024, 40(4): 822-
827. DOI:10.12449/JCH240429.

[11] HBAFI 4R . NCR1 X8 1) 5 92 4 85 A 2% 3p-GPC-3 siRNA Bk £
PD-1 BRIrIG T IR K1 B S [D]. 5 i AR5, 2022.



912

rh R AE MR T 2R &, 2024, 31(9)

[12] BhAA . JFHJee S 2 TP 15 e R A% 200 A S 0 2 ke 2 R 5 JHF 988 s 1)
KRIERTFE[D]. ) : He g B TR, 2020.

[I3] LEE Y'Y, LUO S C, LEE C H, ef al. Optimizing tumor-associated
antigen-stimulated autologous dendritic cell and cytokine-induced
killer cell coculture to enhance cytotoxicity for cancer immunotherapy
in manufacturing[J/OL]. BMC Immunol, 2023, 24(1): 14[2024-05-02].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC10311787/. DOI:
10.1186/s12865-023-00552-5.

[14] ZE4, P2 i %%, A BE, &5 JH40 M Ja ol 4% 200 o S 86 77 BT 9 30k i
[77. i JA JFF JELI% 2% 2, 2020, 36(8): 1852-1857. DOI: 10.3969/j.
issn.1001-5256.2020.08.038.

[15] BRBLA AR . DC-CIK I A A7 0S 2 A I /N e g 2 2 %
P2 Th g I SZ A (7). HP R 2 4R 2 2% 7, 2024,44(7): 1580-1583. DOL:
10.3969/j.issn.1005-9202.2024.07.013.

[16] DOLTON G, RIUS C, WALL A, et al. Targeting of multiple tumor-
associated antigens by individual T cell receptors during successful
cancer immunotherapy[J]. Cell, 2023, 186(16): 3333-3349. e27.
DOL: 10.1016/j.cell.2023.06.020.

[17] B35, U6, Vi & . R 5 2k S i o HRIR G108 e ih
I TR BT 280K ke R o 25 A R0 A i Jo D 2 D [0, 1 PR 5 38R
2, 2024, 17(21): 104-106, 110. DOI: 10.15887/j. cnki. 13-1389/
1r.2024.21.029.

[18] YUAN X, ZHANG A Z, REN Y L, et al. Cytokine-induced killer cells/
dendritic cells and cytokine-induced killer cells immunotherapy for the

treatment of esophageal cancer: a meta-analysis[J/OL]. Medicine,

2021, 100(13): €24519[2024-05-02]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC8021386/. DOI: 10.1097/MD.0000000000024519.

[19] ¥t I e, Whigk, &5 . M dUI4h B e o e S A AL 2 5
15 DC-CIK VAT I PRIT 205 %2 A [T). sh AR IbEr B v 2k &, 2018,
25(24): 1725-1728. DOI: CNKI:SUN:QLZL.0.2018-24-010.

[20] 7 JA d, WL JE 2, R, 48 . DC-CIK 20 M Al Bl i 7 5 € 208 1
PRIT 2 B U 43 BT[], Gl 2 2% 35, 2018, 34(5): 421-428. DOL:
10.13431/j.cnki.immunol.j.20180065.

[21] GANGAPLARA A, MARTENS C, DAHLSTROM E, et al. Type |
interferon signaling attenuates regulatory T cell function in viral
infection and in the tumor microenvironment[J/OL]. PLoS Pathog,
2018, 14(4): €1006985[2024-05-02]. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC5929570/. DOI: 10.1371/journal.ppat.1006985.

[22] FARHOOD B, NAJAFI M, MORTEZAEE K. CD8" cytotoxic T
lymphocytes in cancer immunotherapy: a review[J]. J Cell Physiol,
2019, 234(6): 8509-8521. DOI: 10.1002/jcp.27782.

[23] JORGOVANOVIC D, SONG M J, WANG L P, et al. Roles of IFN-y
in tumor progression and regression: a review[J/OL]. Biomark Res,
2020, 8: 49[2024-05-02]. https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC7526126/. DOI: 10.1186/540364-020-00228-x.

[24] IRAEF] . 3R 2 Ik B SR AN 175 345 57 1k CTLs ¥R 7 B 1R
LA TEANA AL RO VEAL [D]. M- MR, 2022.

[FsBHA]  2024-05-04
[A4RiE] skl

[&E BHA] 2024-08-23



