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[# ZE] BN FERBPUETEA-1(PD-1) FURBAMIARIK ol JFSh KR E0IT (HAIC) J6 77 )5 & M 4
B IR RS (PVTT) BI75L, Frik 182021 458 H—2022 4F 8 A A F T4 1 E B ABE2ERHAYT I R & M
IR I PVTT 5235 50 1], ABEHLEU #3950 N PD-1 £ (n =25) FIXTIRZH (n =25) . XHIRA AT HIRIK ol 55 HAIC
1BIT,PD-1 44T PD-1 HUIRBCA MR K ol HAIC 3877, H#R 2 4L E B MG iR KFIhREEbr L3 MoRibn 8 S
JEIRETEFR, G5B PD-1 AR MR & T X R4 (48.00% vs. 20.00% x*/P =4.367/0.037) , JAJ7 6 J& .12 J&
J5 .2 41 Alb HFFE , TBIl ALT BIREAE, FLIGYF 12 JE G PD-1 AT i/ Mk i B 55 2 K T X B4 (/P = 2. 897/0. 006 .
3.424/ <0.001.2.658/ <0.001) ;2 4 HFH FIGEA (AFP) SRS EEA K H 7456 E A -2(IGFBP-2) ¥R, HiATF 12
JEJG PD-1 AR T RELH (1/P =3.934/ <0.001.5.992/ <0.001) ;2 415 CD8 * ¥IF&AK, CD4*/CD8* B, Hibyr 12
JAJE PD-1 4%/ THE R BE R TR IR 2H (¢/P =3. 110/ <0.001 2.414/0.020) , Z5i&  PD-1 HUABE SRR ol (HAICIA
T RBE R R A MR & 91 PVTT B8 BT RE R S Be DI AR , FEAIK M i e Am s /K oF , AE 2 Mg it 8 9T 380
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[ Abstract] Objective To investigate the therapeutic effect of programmed death-1 (PD-1) antibody combined with
thymosin al and hepatic arterial infusion chemotherapy (HAIC) in treating primary liver cancer with portal vein tumor
thrombosis (PVTT). Methods Fifty patients with primary liver cancer complicated with portal vein thrombosis admitted
for treatment from August 2021 to August 2022 were randomly separated into an PD-1 group (n=25) and a control group (2
=25) using a random number table method. The control group was treated with thymosin el and HAIC, while the PD-1
group was treated with PD-1 antibody combined with thymosin al and HAIC. The objective response rate, liver function in-
dicators, serum tumor markers, and immune function indicators were compared between the two groups. Results The objec-
tive response rate of PD-1 group was higher than that of control group (48.00% vs. 20.00% ,x°/P =4.367/0.037). After 6 and
12 weeks of treatment, both groups showed an increase in albumin (Alb) level, and PD-1 group was higher than that in control
group after 12 weeks of treatment. Both groups showed a decrease in total bilirubin (TBil) and alanine aminotransferase
(ALT), and PD-1 group was lower than those in control group after 12 weeks of treatment(¢/P =2.897/0.006, 3.424/<0.001,
2.658/<0.001). After 6 and 12 weeks of treatment, both groups showed a decrease in alpha fetoprotein (AFP) and insulin-like
growth factor binding protein-2 (IGFBP-2), and the PD-1 group was lower than those in control group after 12 weeks of
treatment(¢/P =3.934/<0.001, 5.992/ <0.001). After 6 and 12 weeks of treatment, both groups showed a decrease in CD8 ",
and PD-1 group was lower than the control group after 12 weeks of treatment. CD4 " /CD8 " increased in both groups, and
PD-1 group was higher than the control group after 12 weeks of treatment(¢/P =3.110/<0.001, 2.414/0.020). Conclusion

PD-1 antibody combined with thymosin el and HAIC therapy can improve liver and immune functions, reduce AFP level,
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delay tumor progression, and have great therapeutic effects in patients with primary liver cancer complicated with PVTT.
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Ji P P i W AR L e DL ) S e, K 24
J R I R 2 Wy v I 2 T 1] K 3 T B
Gy s i AR TR Bk 2 (portal vein tumor
thrombus , PVTT) 23175 588 41 B 55 #% B, 204
eI At e b It R D K G R E AT S Ve X
K2l Ik % 1 A6 JT (hepatic arterial infusion chemothera-
py, HAIC) S Busea 259 B He i e B sh kb, 4 m i
WZGPIH TR T 2 B8t B AK o 7T 3 5
G RETITE K INXTRE 1 (0 B L DL K B ARAR Y7 i 5 ) 25
PP B PESE T8 -1 (programmed death-1, PD-1)
PUASRIRAE 1R TT T 5 i F 0 o e e A S Al R R A
ARG DU R G N RIS B ARG =
A IR T IR K M e A 9T PVTT B3 (097 sk,
mr,
1 #EBE5HE
1.1 IRPR%EORE 2eF 2021 4E8 H—2022 48 HAFK
JETTSE B B A A B 2= BHR T 0 R & M8 A O
PVTT & 50 ], ¥ Bl AL EC T R 5 53 M X B4 (n =
25) M PD-1 4 (n =25), 2 HHREIGKER LA 2 5F
TGt (P >0.05)  BA A HotE, Lk 1, A6
FEC R RTTFEE B AR 22 D 234 M (20210627 ), JE B
FIE A R BB G FE .
1.2 JREEEPERRE (1) DIABRIE : DZ I RS
SERHIL N IR AR R ED T, @CT/ MR IESL AT
PVTT JE IS, A AR S AR R R i R s B =18
% s @IFYIHE Child-Pugh 43%% A/B %%; ®ECOG PS ¥
450 ~1 43, (2) HEBRFRME . O™ 5. il 155 95555 1
8 M DI RERE AT (14 FR 3 5 QA I A mi JHL b 0 e e g o
HR A ; OCT/MR 7R A B 0 I o) # ko 1
Z @i M IR g RS AR R O AL
B A BRI LR @I IR FTRR B
1.3 JRITTEE XA OHAIC My . IR
VORIEA R Al ) FOLFOX J7 % (FOLFOX-HAIC) , B
VPAIEA (100 ml/ 32, U1 SE R AR 25 A PR v ) 85
mg/rn2 g% 130 mg/m2 s Pk HETE 2 ~ 3 h,ﬂﬂfﬁfﬁ%
(50 mg/ 32, ARG e il 254 BRA 7)) 400 mg/m® B/
EM PR B (25 me/3E, T AR U8 e I 25 A BR A FD )
200 mg/m* FFSIKAED: 1 ~2 h,5-5R IR IE (10 ml/ 32,
WRHZS KT fo b 250 A5 BR 5T 4E /A 7] ) 400 mg/m* 3 ik
PG LA 2 400 mg/m® FEEE 80 Ik HE 7 23 h 5§

Primary liver cancer; Portal vein tumor thrombus; PD-1 antibody; Thymosin al; Hepatic arterial perfu-

Fz 1 MRASE PD-1 4R MM &I PVTT B3 G R ¥R
Lh#
Tab.1 Comparison of clinical data between the control group and
the PD-1 group of primary liver cancer patients with PVTT
v (X,:I;zsﬂ) (Pr?:]zsﬂ) X/ P
PERIL (% ) ] B 12(48.0) 14(56.0)  0.321 0.571
& 13(52.0) 11(44.0)
R (v x5, %) 49.24+4.92  49.52+5.15 0.197 0.845
Child-Pugh 734% A% 16(64.0) 18(72.0)  0.368 0.544
[#(% )] B%  9(36.0) 7(28.0)
M EA R (¥ £5,cm)  6.39+1.26  6.25+1.32  0.384 0.703
ITE AR TR 14(56.0) 16(64.0)  0.333 0.564
[#(% )] A 11(44.0) 9(36.0)
LRl LIF 16(64.0) 14(56.0)  0.933 0.817
[#(% )] WA 3(12.0) 7(28.0)
PREHEIFR 4(16.0) 3(12.0)
Hfth  2( 8.0) 1( 4.0)
FIGL (% ) ] 0 2(8.0) 0.521 0.470
R [HI(% ) ] 12(48.0) 15(60.0) 0.801 0.371
W AR B T B (% ) ] 8(32.0) 11(44.0) 0.764 0.382
MR (% ) ] 6(24.0) 3(12.0)  0.542 0.462
WEIRIE B (% ) ] 10(40.0) 12(48.0)  0.325 0.569

46 h, 53 FE A 1 R, AT 4 R0 @R K al
(1.6 mg/Jff, WA B JLBARI 25T ) EST K 1 ml
VRS S BB TS, 1.6 mg, BEH 1T K, 3t 12
Jio PD-1 20 . 76 %% BR AL A BE At _E AT PD-1 BTk,
AT RS 1 K KO A B A B BT TR SR
(100 mg/ i, R S AW BE R IR AR A |
3 A 1A 3L 4 TR
1.4 WEHEFR 57k
141 HFEhReebnte il . 2350 FIRy7 i1 L6976 J
12 J& 5 R AR B A5 HE Rk 5 ml, B0 B ER R JR Il
5, RS E D 5o AU680 4 [ 8l A5 Ak 43 AUk (1
5 H (albumin, Alb) . B A4 % (total bilirubin, TBil) |
N &R IR (alanine aminotransferase , ALT) ,
1.4.2 MR bR GG I 2350 T35 97 /T KGR YT 6
JEl 12 J i BB I SR A AR RO A I R
K H (alpha fetoprotein, AFP) , iX #] & ( % 5. FY-
EH8899) 1 [ 2 I E i A Wy BH A IR A Al R H
ELISA #4500 e & 32 0E A2 K N 14545 85 F -2 (insulin-
like growth factor binding protein-2, IGFBP-2) , i | &
B2 ALD18810) W [ L= i 3¢ 3% 3K A= W) B 52 A R

NG
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1.4.3  ARPENBEFEARKEI . 50 3 T8 97 /1 IR IT 6
JEl 12 J e R A R s I I R K M 5 ml, SR FH 56 3R
i FACS Calibur 3 240 i (R CD8 * 4 i %5, 155
CD4*/CD8 * LA,

1.5 RSP RHERRHET  JRYT 12 JEJE VAR 2 410
RIFEL, (1) 584 2% f#% ( complete remission, CR) : {1
BEWRA I EFERS B T 1 S (2) W
(partial response,PR) : BE/™IiRd i kb e K 2 IR EH E
ez BUS AL 50% L b et it 14~ H 5 (3)
PRFa 2 (stable disease,SD) 45 K 2 M EEH
ez BUB AR MR T 50% , 38 K/NT 25% |, e 451 []
I 1N H ;5 (4) Bk EE (progressive disease, PD) : tH
PR B 5 A 00 1 B K, % WLZE % R (ORR) =
(PR + CR) /&% x 100% .,

1.6 Seitsgirsk SRJH SPSS 25. 0 B A48t Bk
o FFEIESAMIITRETEL (v +5) TR, 2 410
AT REAR ¢« K6, 224 sk ) b A R P o R I o
T3 22501 s THECFE B DB R (% ) 6w, REBAT X
K, P<0.05 WESAGIEX,

2 & R

2.1 2 HIGRRIF R E RY7 12 JiJ5, PD-1 411
ORR } 48.00% , i T X BELL 1) 20. 00% , 25 5% Geit
U (y* =4.367,P=0.037), L% 2,

2.2 2 4liRYT ETIE INE DO RESS bR LR TRYT RN, 2
HIFUIREFEAR L 22 R RS T2# R (P >0.05) . i
76 f8 12 FJE,2 HiiiE Alb ¥ 75, TBil  ALT %
i, H PD-1 0T/ R R B2 K T X B2 (P <0.05)
W3,

2.3 2 HIRYTHTIG LG MR AR AR Y e JRYT 2
M AFP IGFBP2 W 2 5 L4 it 2 L (P >
0.05) VAT 6 J& 12 )5 ,2 40 AFP IGFBP-2 HJ[#1K,
H PD-1 4K FXTIELL(P <0.01) , lLFE 4,

2.4 24T AT I TIRE LA AU AT, 2 4
CD8" .CD4*/CD8" W EF LFEItF#E L (P >
0.05) JAYT 6 JA 12 J& 5,2 LB #H CDS* H[FAK,
CD4*/CD8 * ¥ F+ 5, H PD-1 2H 5 AI/ b o5 i 5 %

BB (P<0.05), WS,

&3 OMIRLLE PD-1 4R PE T £ F PVIT A IR RIS
ME P BEFEAR LI (2 29)

Tab.3  Comparison of liver function indicators before and after

treatment between the control group and the PD-1 group

in patients with primary liver cancer complicated

with PVTT
N Alb TBil ALT
4] | D
4 5l st ] (/1) ( pmol/L) (U/L)
XTRRZH BRI 42.65 +5.57 52.11+5.89 81.52+7.16

(n=25) iAJ7 6 JA
IHIT 12 JH

PD-1 4 RY7HI

(n=25) A7 6 JA

44.93 4. 11°  43.62 £5.44* 63.27 £6.46°
48.56 £5.29%" 37.51 +4.95" 56.43 +5.88
43.16 £5.15 52.41+6.12  79.54 +6.92
47.51 £3.74*  38.48 £5.65" 58.62 £6.25°

BIT 12 A 52.85+5.18" 32.85 +4.67% 52.20 +5.36%
F/P SRR P 8.778/ <0.001 45.413/ <0.001 98.901/ <0.001
F/P PD-1 A1N{H 26.234/ <0.001  83.392/ <0.001 132.516/ <0.001
o/PYYIE 12 MY 2.897/ 0.006  3.424/ <0.001  2.658/ <0.001

L SIRIFRT S, P <0.05; 59477 6 JA H#: P <0. 05,

&4 XA PD-1 IR 6 IF PVTT SEIGT TS

L AR S B (v 25, pe/L)
Tab.4 Comparison of serum tumor markers before and after treat-
ment in patients with primary liver cancer complicated

with PVTT between the control group and PD-1 group

T Fisf ] AFP IGFBP-2
YR IRYTTHT 28.57 +3.36 9.45 £1.20
(n=25) RIT6 A 23.58 +3.61° 8.13 £1.16°
BT 12 JH 18.53 £3.65% 7.10 £1.11%
PD-1 40 IRYTHT 28.39 £3.65 9.52+1.23
(n=25) JAIT6JH 21.08 £3. 18" 7.09 +1.03°
BT 12 JH 14.69 £3.24% 5.54 +0.68%
F/P X HRZH N {E 50.208/ <0.001 25.904/ <0.001

F/P PD-1 4191l
/P JFIE 12 JE 4 IAE

L SIRITHIEE, P <0.05; 57477 6 JAHLE,"P <0.05,

103.867/ <0.001
3.934/ <0.001

99.416/ <0.001
5.992/ <0.001

303 i

BRI Ak A7 AE PVTT 2 B 5 % M Ao SR
WS AR 22 SR, BB A I PRI TR % — 28 AR
FEER) PVTT AT IFEVIBR A A IR 0B . b,

&2 WHRALS PD-1 U VERHE & IF PVTT AR GRS b [#1(% ) ]
Tab.2  Comparison of objective response rates between the control group and the PD-1 group in patients with primary liver cancer
complicated with PVTT
4 Bk CR PR SD PD ORR(% )
R AL 25 1(4.00) 4(16.00) 10(40.00) 10(40.00) 20.00
PD-1 41 25 3(12.00) 9(36.00) 8(32.00) 5(20.00) 48.00
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®S OIS PD-1 AU A 3 PVTT B IGITRTG

RBENFEHEL (2 25)
Tab.5 Comparison of immune function between the control group
and the PD-1 group of patients with primary liver cancer

complicated with PVTT before and after treatment

4 Fisf ] CD8* (%) CD4*/CD8 *
YR IRITHT 28.43 £3.26 1.10+0.20
(n=25) RIT6 A 25.26 £2.61° 1.26 £0.19°
RIT 12 23.43 +2.51% 1.42 £0.20%
PD-1 4 JRYTHT 28.62 +3.15 1.11+0.18
(n=25) R¥r6 23.68 £2.54° 1.47 £0.22°
BT 12 21.16 £2.65% 1.56 £0.21%
F/P X HRZH N 20.218/ <0.001 16.537/ <0.001
F/P PD-1 A1 46.164/ <0.001 34.047/ <0.001
/P75 12 4R EE 3.110/ <0.001 2.414/ 0.020

SRR, P <0.05; 53RY7 6 A L&, P <0.05,

—BEERAMIIR YT BERE , A ATRYT R4 B 2, vT IR
P PVIT B SR, Rk, WA T AR
AR JRFRIAIT RAHAIT o TRIRIRYY BRI A
T A E 2 | 38 3k 2R T B, IR R I & 9T
PVIT B MBS A T BES | = e
(BT 1697 5 R BEO T Uk P & 9F PVTT
HABRE X,

HAIC 2 —F &g k7 i, v DL B B30 K 4t
I 245 0y 3% G 1) %) 9 - 8 R A 28] P 1
kb, T[] S RRAIG 4 B 25 W) e B LA e K B B b 0 /b 7
PO BRI RN, I 3 KA AR 2 R A i R I 40
FE R E AR SR AN, H W N T M E R
P Can T 68 6f 4 % Ak A8 2805 25 B AE) 1K
Rt FEE iR AMIN S sh ik XK T A i
FEATE e ZEAE AR R XE . DRI, HATC 78 g v
PRAULIFLEE I SR i v BE AL T 25 i AR 2E P R —
FIARAT A SRR T R B 0 i, (EIE ;A
o8 FFI G i JOR 1 A S B R B iR S e e T, A 2 S H A
A A58 T e P 9 A i B AL 2 1 R g s TT AR TS S
FALTT FIHCTT FH DG B4 G 28 03 A B s et g i Bk
ol 2R IRAFAE A M i K, AR BEKOP- X T 24 1
WARPE- 56 B, HI, 45 T AN R AR ol
PIRE MOBRAK ol KR REXT S A 35 4% B 3 ) o
B E P B B T 20 AL PD-1 S EfEduR RN E A
H AR R PD-1 #0586 2 B | R 3 3 1) 5
PUATE A A A BAY T . SRS IR &
B, HAIC (5 PD-1 Hifk G Je 1677 e W i &
It PVTT B BEAS E K BB 5 1Y AR AP ], B k4
W, ARSI N, PD-1 2H i) 2 W28 i 3R i3 T o IR
4,2 W] PD-1 UK A MR AR ol \HAIC $2 5 T 1bJ7

LYPIRTT R R B IR P R MR VR . S
Br IR AT 66 H 0 I AR ol 38 AT A 0 i A5 P Bz 40 i 1)
A=K T 200 B — A Sk A b B 200 M DAY I A A
ol A2 AT A0 A K R T IE 98 M R RN BT di
#5114 PD-1 HUiRTE i BHWT PD-1/PD-L1 ¥ #F SKE T
20 A ) T e R R B R o B T, 1 R EE R R
g DRE ™

PD-1 [ EZ IR E AT T 402 (5 5 4%
BORAMGI T A M i P, 7E bR R 5 b PD-LL 5
PD-1 256330 T 40 jf D g e, X UL FEL By PD-L1 5
PD-1 (AHEAEFH SR T 40 M 36 7 AR BF5%
S5 WoR N PD-1 PUARJE A BT 08 5k e
A PVTT BH s Di6e, rTRESE T PD-1 Skl
Wi PD-L1/PD-1 [ AH B AE T, AT EE BT 3006 T 40 A
SRPUMIR N, 2R R B I Sl AT
JE A PD-1 HUiARE A B T 08 JH- 40 i JH- (HCC) A&
HIGRIETIRE , SAMITEE AL, tLsh, AFP v] LIl
I HCC 4 2 A0 40 i 38 5 40 it a2 sh AR 28 0k, 9F H.
HAEHE 22 W], 38 o BHL BT AFP AT DL S B 4 4
7= IGFBP-2 eI S M o v 65k 38 s, ik
B — A R B A R IR AR T e 2 R 1 B RS
WP AT EE R B VAT R, PD-1 4 H) AFP,
IGFBP-27K V- R#ARE Jy B 2, 4878 PD-1 HUIAREE A B
JIK ol \HAIC JRY7 BERE D il 40 ML 3 o 5675, MR Ak
ol A Ry G A0 M TG 5L, BE AR R IR B AR Y A 24 4y
4T N M R T G R L R T2 A A B IR E ML
BEST AR F I REM WKL . JRYT )5, PD-1 A s
OB T % B 20, 2 B0 PD-1 B M4 156 & B B K ol
HAICIRYTY A4 B THGE B 5 (T D RE, v RE 2 i T4F
SEMETEALIT R PD-1 Budk S5 MR K ol PSR EIRIT K
FEBONE Ul £ T I I A5

25 LTk, PD-1 HUIREE A B AR AR al \HAIC 697
AERS k35 SRR PE TR 0 PVTT SR B9 T Sh AE Al 0 28
TIRE , BEAIK AFP /K-, A28 i ke 7 30 2, HAR
WFFE A B D REATI ST, A A B AR A /b | LS
[0, AR VEAl B MR AP O, R 82T 9 Ko v
Fil 38 KRR AR it DA S SE K AT 5 B ), DA 8 E AR B 5T
%
F 25 32 A VEE 7 B IO A 25 o
1 Sk A

HE AR I B SEIERE T R SRS § A5,
PR EIT B, AT SR B 18 S A B A S AR O
T8, GRS AR B ) 5 AT S T B B A,
T, I SRS
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