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[ Abstract ] Objective: To evaluate the safety of multiple antigen stimulating cellular therapy ( MASCT™ ) in treating
patients with hepatocellular carcinoma ( HCC ). Methods: The clinical datas of 45 HCC patients, who received MASCT™
from January 2012 to December 2014 in the Center of Liver Diseases of Nanfang Hospital, were retrospectively analyzed.
These patients did not receive any other immunotherapy before and their latest treatment ( surgery , radiotherapy or chemother-

™ Peripheral blood mononuclear cells ( PBMCs ) were separated on

apy ) was at least one month before receiving MASCT
Day 0,and the adherent cells were induced into mature dendritic cells ( mDCs ) to load 14 types of antigen peptides, a small
part of mDCs was injected intracutaneously into the area of inguinal lymph nodes on Day 8. The un-adherent cells were co-

cultured with mDC on Day 7 and induced into cytotoxic T lymphocytes ( CTLs ); the quality of DCs and CTLs was controlled
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before injected intravenously into patients on Day 26. The adverse effects, blood routine examination results, and functional
changes of liver and kidney were recorded after injection. Results: In mDCs, the percentage of CD80 ", CD83 ", CD86
and HLA-DR " was (98.5 +5 )%, (83.0+10)%, (98.4 £3 )%, and ( 98.8 +2 )% , respectively; mDC secreted high
level of TL-12( 985 +312 ) pg/ml and low level of IL-10( 53 10 ) pg/ml. The percentage of CD3 "CD8 " and CD3 "CD56 *
cells in CTLs was ( 83.0 £10 )% and (24.0 £5 )% , respectively; CTL secreted high level of TFN-y (1 222 +650 ) pg/ml
and low level of IL-10( 7 £5 ) pg/ml. Most of the 45 patients had alleviation in appetite, sleep and physical condition after
MASCT™ treatment. There were 2 patients ( 4.4% ) had moderate fever after infusion with CTLs, but without other severe
adverse reactions. There was no significant difference in renal function or blood routine examination before and after treat-

ment. But ATL, AST, TBIL in liver function were increased a little. Conclusion: MASCT"™ induced mDC and CTL success-

fully; it is a feasible treatment for HCC patients with less adverse effects and good clinical safety.
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( dendritic cell-cytotoxic T lymphocyte, DC-CTL ) &2
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F1 456l HCC BEMGKIFE [ nl % )]
Tab. 1 Clinical characteristics of the 45 patients
with HCC [ n( % )]

Variable HCC patients
Age( x £5,1/a) 53.78 £10.9
Male sex 43(95.6)
HBsAg-positive 40( 88.9)
Anti-HCV-positive 1(2.2)

Child-Pugh class( A/B )
BCLC stage ( B/C)

26/19( 57.8/42.2)
13/19(28.9/42.2)

Treatment
Surgery 14(31.1)
RFA 10(22.2)
TACE 33(73.3)
MASCT™ treatment time
1 16(35.5)
2 7(15.6)
=3 22(48.9)

1.2 MASCT™:&H %
FAE R EANE A M2 100 ~ 150 ml, S02H s
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HRRAT] B2t GMP 55 I FHE B2 (R FF 5 GMP
RELR . TEFF S GMP [SER 5540 F 55 0 Koy
BB 4 M mononuclear cells, MC ), W5 B J5, G
BEAN RS S35 5% DC, AR BEQRBL R 77 . DC flzk 14
FhBTIEARC 3R 2 ), PUE K &, B &0 1 pg/mle £
L IR R LA S — R AT RS 8 R4 /R R e
I L 28 BB X 2 R8T 1 ml DCEIR( DC + A= FE;
K +0.25% NI ). 557 KR TRAEMGEEA
5 DC LG 3=l R PR & —PERY CTL, T55 26
KULE CTL H145 1% 200 ml CTL & #( CTL + A= 34k
K +0.25% Nl A& E K1) FHE 3% e 7k
K A0 B TE 125 > 90% , 248 Hh A B I R AG: 56 w0 A1
ARSI = [l B AT AN TR LA SR AR S A TR N B R
RGN, G0 235 SR 287 Ay S 7, LA A% 200 e % 3 A 400 it
U )28 4 o TR I 36993 b 37 B 45 6 Il i, Bk
[al%5 DC AT 1 x 107 .CTL 50 (6 ~10) x 10°
Ao KA DC K CTL 4 i 2% %0 F14H i PR 143 1k
HEATREI

K2 ZRLRKEAN

Tab. 2 Composition of the multiple antigen peptides library

No. Antigen Description

1 hTERT Human telomerase reverse transcriptase
2 P53 Tumor suppressing antigen

3 Survivin Apoptosis inhibitor

4 NY-ESO-1 Tumor-testis antigen

5 CEA Carcinoembryonic antigen

6 CCND1 Cyclin D1

7 MET HGF-hepatocyte growth factor receptor
8 RGS5 Regulators of G protein signaling 5

9 MMP7 Matrix metalloproteinase 7

10 VEGFR  Vascular endothelial growth factor receptor
11 AFP Alpha fetoprotein

12 GPC3 Glypican-3

13 HBVec HBV core antigen

14 HBVp HBV DNA polymerase

1.3 DC F= CTL %8 fe k& Fe 2 B, B T 400 o7 %
558 K rYg DC o i = 24 M AR A I =

CD80* .CD83 * . CD86* .HLA-DR * 4 Jits . 4] ; %5 26

K4y CTL 38 o i =X 4 A A K0 CD3 * CD8 *

F1CD3 " CD56* 40 it Lt 5], 38 52k ELISA J7 ¥ 4 I
DC K5 3% LW TP 4 i 7 1L-10 1012 & o5 Kl
CTL 85 5% BIE h AN A F IFN-y [ IL-10 & &,
1.4 WA B 6 R I5 AR
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TR RN A A A R (2) 2R
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Fig. 1 Flowchart of multiple antigen stimulating

cellular therapy ( MASCT™ )
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K SPSS 19. 0 Geit 1 i BRI « £ 5
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2.1 MASCT™ &2 F3& 7% DC 4= CTL

2.1.1 DC 4 W& AF IL-12  XF DC bR &
YA kR e BRI 2 s, DC H CD8O * 41 ifd e
Bh(98.5 £5 )% .CD83 " 4 il Jy( 88.0 =10 )% .
CD86 * 4 fifi 4( 98.4 +3 )% HLA-DR * 4l i3 #( 98. 8
+2)% , AP DC F AU E 2 ), DC 53k 985
+312 ) pg/ml FIHER H T IL-12, [RI AR 35 g i
Hl PR F 1L-10[ (53 £10 ) pg/ml |,

2.1.2 CTL 438 AF IFN-y  XFE 344538 CTL
AR ST I XA ie SR 7R, CTL 4 i rh
CD3 " 415 97% L) | .CD3* CD8 * XU FH 41 ity 7 &
H(83.0+ 10 )% , CD3* CD56* X BH 40 il & & K
(24.0+5)%( K3 ), ELISA ¥l 5 oK, CTL 15
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FEW P &A1 222 £650) pg/ml f IFN-y,
(6.8 +5.0)pg/ml 1 IL-10.
2.2 MASCT™#%77 G #HRRER LK Y

45 B HCC & 7E 332 MASCT™IRYT 5, 46K
ZHCRF R Rl B AR R R ) BT AR R 5 2
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PRI 38,5 C KB ROK YRR TG
PRI TEH o AIER B HA ™ FHA R0 .
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Fig. 2 Phenotype of mature DCs ( flow cytometry )
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Fig. 3 Phenotype of CTLs ( Flow cytometry )

2.3 MASCT™ %57 )& B 4 o MUK L8 B AL
JiT A A B B A LS R (R 3. FE
RS2 MASCT™ ¥ 97 Hi AR KA YT BTl HCC
SR AN R A7 I H A, YA T RS WBC( P =
0.0411 ) Neu 34{ti( P =0.0015 ) WA B EHIG
2 X AR TR IE H (E R 0k B, ek eI R
o JRYTHTIG HB.PLT BH b 2 5 K4 it = &
e
2.4 MASCT™:&77 )6 B4 A VE LR A%
A B A B B B R R 2

BB E R UGRIT R B D RE g s B, K 4 ). 7
T RI%EZ MASCT™ 697 5 I AR U IA T I il R
A1 JE AT B T BB DU, 35 97 BTG A R A
(P=0.0198) EAHLZIZ( P =0.0177 ) ILEE R A5
-0 QR SE 2 2) AR PNy <RI SR M N 47 =Y
Mo IRYTHTIE WU R R ZEUE LR 22 5 TS+

F£3 MASCT™BITEMEMETW n=45,x£5)
Tab. 3  Variation of blood routine examination after

MASCT™ therapy ( n =45,x 5 )

Index Befor treatment  After treatment P

WBC ( x10°/L) 5.41 £2.11 6.78 £3.82  0.0411

Neu ( x10°/L ) 62.34 £12.28 70.92 +£13.32 0.0015

HB[ p,/( g+ L") ]125.71 £21.70 114.20 £31.74 0.0508

PLT ( x10°/L) 143.76 +70.76 120.84 +75.02 0.1361

MASCT™ 8T A WH A . A EERE.
BREIE B REZETL

Tab. 4 Variation of ALT, AST,TBIL, CR and BUN

after MASCT™ therapy

=4

Befor treatment After treatment

fnex (n=45) (n=43) P
ALTL Z/(1U - L' )] 52.79 £74.76 99.64 +168.50 0.1018
AST Z/(1U - L' )] 70.40 £64.20 148.71 +202.63 0.0198
TBIL (¢y/C pmol - L") 23.64 +14.141 66.14 +112.01 0.0177
CRL ( ¢;/( mmol-L™" ) ]86.23 +97.35 92.61 +87.87 0.7610
BUN[ (¢y/( mmol-L™' )] 5.52+3.64  6.14+3.85  0.4822

BHLIT 4 ~6 R MASCT™AYT , 244G 6 i
PR B 25 5 U IEdE ), 3 10 1 8 5 HiBR
2 BB SRR ). b 1 HEBREE RS 6
K MASCT™ 97 5 5z B TH A iG RFBAA , F380
55 6 IRUTALAT ALT Fh % 288 TU/L; %5 | B HBELT
TACE RS2 6 WM ALT F1iE £ 572 1U/L,
WA T T JG HCC B35 ALT( P = 0. 4679 ), AST
(P=0.1661 )R TGHITH#E (RS ).

IR & I 8

U C A  E TR YT B & A, PD1 BT
CAR-T Z5H R E 4k A R B 7, £
e TR A 5 928 20 i B A S AN R A 14 B
UK, 4% hTERT NY-ESO-1 45 12 Fp7E K &R
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e T Ak 22 2K % IR e IR AR 4 P i R S BT
J, Hod g 2 F 5 HBV M, 205k R EEAZ O
PUR KB A 2 P95 % DNA B A BB, MASCT™
BESRFEN DC E 3k CD80.CD83 .CD86 Al HLA-
DR, 2 #LA sl # DC F AL, DC % P [ 4l 3 4+
K A3ih i 40 B K7 AT S CTL 48 L i 5 5, 2 ik
CTL #— P HEFHATE AL ; DC R EEA A TR = 4%

TR I E 2 45 CTL, N $2 & CTL XF e 0 45 5+
PR  HIk, 58 8 KA HE R I A bk 1 4 A
X R R S — o 6 3R T PR AR A DC, B Y
SIS DC 5T R E RN AR S T 40T
IR e N2 e — A B AR iR e et A . D)
— 543 DC 55 A B 40 i 8% 5575 5 bR e D R S
PERY CTL 40, X 26 CTL E 5 /K43 IFN-y,

x5 MASCT™MBIFEAREEN . AEFAIBIEZM n=8,xxs)
Tab. 5 Dynamic changes of ALT, AST after MASCT™ therapy( n =8,x 5 )

Time after treatment ( t/d )

Index Basline

1 2

3 4 5

ALT Z/(TU - L") ] 39.91 £25.62 35.15+18.89 35.46 £18.3
ASTL Z/(TU - 7' )] 37.34 £17.64 44.26 +26.23 43.71 £25.41

37.53 £20.25 40.09 £23.07 49.53 +35.39 0.4679
45.56 £21.32  47.25 +£32.38 54.69 +39.91 0.1661

G 58 20 L 7 I 98 B 22 v ) A R BL R 8 3 S i
AR CTL 4RO i 2 L2 | 200 v A il 5
A5 geg A, LT Ak JE R AR i 40 i PR s 4
PR 7400 A i 7% 47 b e 400 B, CTL 400 it 38 v il ok v 3
IKVAT-FE N Bel-2 .DADI Survivin 1755 fhyeg 4R M 0 1
FIRBE, [GIIFA T B A2 e 92 20 it e #2184
YERT . CTL 20 M 43 WA TNF-o \IL-6 . IL-10 7] 5 &
Z G E R F-BR GBI, V5 Sy PR SR, 38 1 1
i S o LA FE T e B A L 8 AR L
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) 22 A SR BT HLAT T LAY
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HIPA S T o 220007, IR DR R B, Horp 1 44 583
ZEAES 6 I MASCT™ ¥R 97 J 3z B AT 38 43 1% 1 ) #
A B 6 KBTI ALT JF5 % 288 TU/L; 5 1
2B FAT TACE RS 355 6 IR UIRT ALT FHis 2
572 1U/L. SIB%iZ 2 Bl E B T g it 9, W
BEGIHE L AR " IRIE HBsAg $F 0 T
A AR PN 2 L ) B g8 50 B s AR 1 T 4%
iE N B S W T . PR, 2 MASCT™ ¥R Y7 J5
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W5E ek

FAR T AT = H R ARG ST IR i =K
BRLIT I 53 s T 3 A i ey A B — e R EE
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CTL 20 388 3o 20 B S G 3 2 IO L 92 2% 10 ek 9 240
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