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Efficacy and safety of transarterial chemoembolization combined with tyrosine
kinase inhibitors with or without PD-1 inhibitors for advanced hepatocellular
carcinoma: a meta-analysis

ZHOU Xiaoyan, CHEN Yong, WANG Yuanyuan, WANG Xiaoxian, LIU Jie, LIN Yuhong (Department of Clinical Laboratory, Fuzhou
First General Hospital Affiliated to Fujian Medical University, Fuzhou 350004, FuJian, China)

[Abstract] Objective: To evaluate the efficacy and potential adverse effects of transarterial chemoembolization (TACE) combined
with tyrosine kinase inhibitors (TKIs) [TT] with or without PD-1 antibody (PD-1Ab) (TT + PD-1Ab vs TT alone) in the treatment of
advanced hepatocellular carcinoma (aHCC). Methods: A literature search was conducted across PubMed, CNKI, Embase, and Web of
Science from database inception to January 31, 2024. Two reviewers independently screened literature, extracted data, and assessed the
risk of bias of included studies. Meta-analysis was performed using Statal6.0 software. Results: A total of 17 studies involving 2 334
patients were included. The meta-analysis results showed that: Compared with TT therapy, the addition of PD-1 antibody significantly
improved overall survival [HR = 0.44, 95% CI (0.36, 0.51), P < 0.000 01 ], progression-free survival[HR = 0.47, 95% CI (0.42, 0.52),
P < 0.000 01], objective response rate (ORR) [HR = 1.65, 95% CI (1.46, 1.86), P < 0.000 01], and disease control rate (DCR)
(HR = 1.26, 95% CI [1.15, 1.38], P < 0.000 01); aHCC patients with different baseline characteristics such as ECOG-PS, extrahepatic
metastasis, BCLC stage, tumor size, Child-Pugh score, and hepatic portal vein invasion benefited from TT + PD-1Ab therapy; There
was no significant difference in the overall incidence of all-grades and > grade 3 adverse events (AEs) between the two regimens, but
symptoms such as hypertension, hypothyroidism, and reactive cutaneous vascular proliferation were more common in patients treated
with TT + PD-1Ab. Conclusion: Compared with the TT therapy, the addition of PD-1Ab can significantly extend OS and PFS and
improve the ORR and DCR in patients with aHCC. The overall incidence of all-grades and > grade 3 AEs was not significantly

[(EemB] &l H AR S (No. 2023]1011485) 48 M T AHE T I H (No. 2023S-026) ; 484 117 LA FERHE 1) (No. 2022-S-wq9)
HEBEN]  ABE1991—), 2o, EERL N, WL, 32N F s e in 97 A2 Wit 9t . E-mail: 952968743@qq.com
[B{E{E&] MWIL, E-mail: hongzail 226@foxmail.com



b

JE e, 25 TACE S TKIB AN PD-1 I FIEY TR AR T AU A 2 S 22 Meta 43 BT - 1137 -

increased in the TT PD-1 Ab group, with good overall tolerability, although higher rates of hypertension, mucocutaneous, and thyroid-

related AEs were observed in the TT + PD-1Ab group and should be closely monitored.
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TACE + LEN + I FIEk ¥4  TACE + LEN 70/72 27 27/43vs30/42 47/23 vs45/27  OS,PFS,AE 6 [17]
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2 TTPD-1AbBEATFEATT aHCC B2 OS F1PFS (YL A 75 4

4R 53 #T 08 oS
HR (95% CD P HR (95% CD P

ECOG-PS ¥4y

0 0.27€0.09, 0.46) <0.001 0.37€0.17, 0.56) <0.001

1 0.50(0.17, 0.84) <0.001 0.55(0.36, 0.74) <0.001
Ry ASED

P 0.52€0.32,0.72) <0.001 0.53(0.29, 0.76) <0.001

& 0.43€0.16, 0.70) <0.001 0.44(0.32,0.55) <0.001
BCLC 4>

B 0.210.05, 0.38) 0.03 0.45(0.26, 0.65) <0.001

C 0.35(0.04, 0.67) 0.02 0.48(0.34, 0.63) <0.001
i K/ em

> 10 0.46(0.21,0.70) <0.001 0.56(0.30, 0.81) <0.001

<10 0.36(0.05, 0.67) 0.01 0.52(0.37, 0.68) <0.001
AFP/(ng-ml™)

<400 0.360.12, 0.60) <0.001 0.420.28, 0.57) <0.001

> 400 0.48(0.24,0.71) <0.001 0.52(0.36, 0.68) <0.001
Child-Pugh 254

A 0.46(0.16, 0.77) <0.001 0.46(0.30, 0.61) <0.001

B 0.29€0.06, 0.65) 0.01 0.55(0.33,0.78) <0.001
LI R

2 0.46(0.23, 0.70) <0.001 0.60(0.32, 0.87) <0.001

& 0.39€0.13, 0.92) 0.02 0.75(0.24, 1.25) 0.34
JHT TR AR AT

2 0.33€0.09, 0.58) 0.01 0.47€0.34, 0.60) <0.001

i 0.36(0.08, 0.63) 0.01 0.330.14, 0.53) <0.001
JHE k230

2 0.37€0.03, 0.70) 0.01 0.54(0.17,0.91) <0.001

i 0.42(0.06, 0.79) 0.02 0.50(0.36, 0.64) <0.001
TKI Zjp2 iy

I JE 0.46(0.36, 0.56) <0.001 0.47(0.40, 0.53) <0.001

oAt 0.43(0.33, 0.53) <0.001 0.50€0.36, 0.64) <0.001

2.7 #iE77 M aHCC &4 & % AE &) Meta 2 #7 4%
AW Rl TR A R R ) AE,
FEDVERRE N E > 3 WHAE R IRIE . B
D) — i AE G35 I & AROR L TS L B LK
57~ L& TFF R 2% A AE AR S, FORA G
WA R GRG0 B o B Bk L AE W s
B Bk B 4 I Rz 3 A= (reactive cutaneous capillary
endothelial proliferation, RCCEP ) . P 4 ¥ #H 3¢ Y
an FROIR IR T A g GR AF A M S Rk B . AR I
gy N 1T T 1A ) GE T o e T g AR g b A Y
HE 4T Meta 047, AE 1 FEAIE L0 4 3K 3. Meta

Iy AT 45 B BN, IR T 4l aHCC BB 3 R A 4 400
AE (OR = 1.28,95% CI [0.83,2.96],P=0.26) }% >3
2% AE[OR = 1.40,95% CI(0.89,2.13), P = 0.15] ) %
RS R G LN AE 1, G TRIT
A AN I ZH R AR AT AT 4 ) ¥ 1L [OR = 1.46,95% CI
(1.17,1.83), P <0.001]. = 3 2% & Il JE[OR = 1.7,
95% CI(1.10,2.83), P < 0.001]. H IR it Th 68 & 1B
[OR = 4.74, 95% CI (1.81, 12.83) , P = 0.02] %
RCCEP [OR =22.07,95% CI(5.23,93.22), P <0.001]
H R A T, = 3 9045 AE FR iR T 481 ¥ T2 B B
ZE St
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#R3 aHCC EH AE X4 FH) Meta D4
IREES >3%
AE W7 SRIe/ Wt SR
OR(95% CD P I’ OR(95% CD P I?
ME XA REC xR
A AE 5 224/261  1.28(0.83,2.96) 026  38.1 5 235/297  1.40€0.89,2.13)  0.15
9 5 12 716/924  0.96(0.59,1.54)  0.86  69.35 10 518/696 1.50€0.92,2.45) 0.1
Mg i 5 267/251  1.3000.76,2.22)  0.34 0 / / / /
Els 5 227/233  1.21€0.66,2.24) 054  11.95 3 168/195  3.45(1.26,9.46) 0.02 7.03
1 B Rk 2 160/168  1.23(0.54,2.81)  0.63 0 / / / / /
i I E 13 762/961  1.46(1.17,1.83) <0.001 24.29 13 818/101  1.77(1.10,2.83)  0.02 21.73
55 14 864/991  1.02€0.80,1.30)  0.86 22 8 53/605  1.44(0.86,2.42) 0.16 0
R N HE 5 267/345  0.82(0.39,1.72) 0.6  50.18 2 127/240  4.56(0.46,44.81) 0.19 0
SF R 6 382/475  0.97(0.51,1.84) 092  59.44 2 183/318  1.65(0.21,12.92)  0.63 0
BT IE 10 601/690  0.93(0.55,1.55)  0.77  57.43 4 231/223  1.19€0.49,2.89)  0.71 0
7K i 3 168/280  0.69(0.24,2.000 049  71.98 / / / / /
KATIR 3 168/280  0.75(0.24,2.31)  0.61 785 3 197/302  4.83(0.77,302) 0.09 0
R 7 514/603  1.04(0.8,1.37)  0.76 0 5 318/479  1.13(0.49,2.59)  0.78  1.27
fEFD 4 359/444  0.96(0.2,4.61) 096  81.41 / / / / /
ALT F+& 8 379/373  1.28(0.91,1.80)  0.16 7 365/355  1.23(0.64,2.36) 054 0
ASTFH = 7 266/245  1.38(0.93,2.03)  0.11 7 266/245  1.11€0.52,2.38) 079 0
SEESHA(S 6 323/392  0.83(0.34,2.05)  0.69  80.22 / / / / /
BB RERT S 7 426/525  0.91€0.65,127)  0.59 0 5 370/478  1.45(0.68,3.100 096 11.45
I /NBR IR D i 10 648/748  0.96(0.63,1.46)  0.85  50.6 6 432/589  1.3000.68,2.49) 042 0
WLEF T 3 183/287  0.47(0.13,1.67) 025  72.24 / / / / /
HHR 10 674/793  1.08(0.71,1.63)  0.73 0 3 226/340  1.46(0.28,7.68) 0.66 0
PTfEK: 2 127/240  0.56(0.13,2.38) 043 80.17 / / / / /
FREEAE 12 828/863  0.72(0.31,1.66) 044  87.56 7 638/640  0.90€0.54,1.49)  0.67 0
a5 9 535/639  1.38(0.96,2.00)  0.08 5 196/239  1.61€0.56,4.61) 038 0
R 3 88/101  1.800.78,4.13)  0.17 2 133/115  2.67(0.39,18.33) 032 0
FORIRBLRE
8 505/576  4.74(1.81,12.38) <0.001 50.95 2 115/92  3.500.58,2125) 0.17 0
1BIE
Jiti ¢ 4 522/438  1.75(0.83,3.68)  0.14 4 522/438  2.31(0.65,8.15) 0.19 0
[ii2 9 564/574  1.24(0.88,1.76)  0.22 6 527/524  1.39(0.49,3.97)  0.53 0
o 5 448/335  0.66(0.26,1.65)  0.66  51.21 3 244/220  1.77€0.49,6.45) 087 0
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2.8 REREKE

X} T PFS, Egger’ s [Al 9 & 56 & 7R P {4 0.624,
Begg’ s FRAH A58 S 78 PAE N 0.545, & B B = 525
P 1) & 2% W 2 . OS, Egger ¥ 5% [¥) P 18 4 0.001,
Begg’ s FRAH AL 1) PAE N 0.875 , 1X F BT 57 45 51
FEAE — 58 B 3 o BY A RN 2 i £ 358 2 Bk 2 290
Ji » A RN AR N 0.29 [0.25, 0.34], F W W 8% IF A5
e e 24 4518, 45 SRATI IR AT 5 o

3 3

124 N1k, HCC 5 [ A R A 3 DA fH 2

—, HVRIT T EAR, R4 TACE & 2 M8 R TR
aHCC 838 AR HE IR 97 J7 % (B S 1 9R 97 O
PRV, ICT A2 TR 2 22 RIEN R R PR
W, AR R 2 /Ny T TKI & aHCC J 3 1) — &R )7
24, AR I N R S T O (H 2T
BT or A IR, — T2 AL i AT 2 R R B
BRIk BB A DURER R PUIR YT aHCC BB A R
U IR YT SN, T ZHANG 2509 (i e 6 1, 5
TACE #H L, - il 3 Bk R HUC & TACE W AE 3R R IT
SR A [ B ¥ 5 24038 aHCC R AT ShfE , S iR T
G REUE VBRA 2R  T REOR . — BN
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A5 [ B B 2 AT AT 5 RS B, TACE 5 TKI
64 PD-1Ab & ¥R 77 aHCC B A RIS AT £ F . IR
Ft TK1 5 TACE Bt & ICI#E aHCC i 3 [H B B VG T7 H
RE 3R 2t H A SR I R AN E

TR, 7R A 5T S PR STk RS 2 5 0 32 1
TR, B BTRF A AFR IR T, 5 TT I VAR
A 1 ICT{Y A PD-1Ab, 5 PD-L1ADb Bt & B FH (K0T 52
W A DA SSHRIE , IR T AW FE 4586 7 A2 SCHR , 20 AT
FHERT T TT PD-1Ab Bk & 97 ¥ 5 TT T VA /LR IT
aHCC BEMA MM wattmER. SREW, 5
TTI7iEA L, TT PD-1Ab B AT A BE 2 2 135 aHCC
BHF I PFS 5 0S, # W n i 7 4F 1 ORR 5 DCR,
X5 BT — S N T AR G ES R — 8, g7
R v RE AR RE AN R« — J7 T, TACE 1@ i W 77 )2
B Rk FE 45 B ALy T W AR I A M B AR,
5 (1 AP I S A B 35 T R A B A g e g o e
P 0 7= A SRR T, JR PR B 1 i 98 5 R LAk B
G J5 S NE Jied T A 855 v s 6 IA 1) VEGF W] A T
YT B A ThAE L 3 5 T 0B A IR 0 s 4 B A
JIE K 4 L (1) 55 45, BELAS DC 1 2340 R0 » G IRF IBE
15 FH PD-1 4701551 P B8 2 39 56 e Hi S A e M0 2 T
UM B S HE— 0 N5 I 4 RE R PR R
JREE8 s 5y —J7 T TKIAE P ML AR i P 1) 22 P
FRHIFR, 7 PLX BT TACE J& 8R4 S 10 178 28 5%, 1
EEHE AL, YA R o B TR B, IR JE 92 20 P 1
Jo IR, 13k — 4B 1 0 PD-1 4008 75 % HCC Y % 925 o
Zl . TACE TKI A1 PD-1 1 il 751 ff) B & . F 7T i
Tk AL ST — AN SR 77 B BH TR R 5 [
P, P AEURZ T R AR TT IRBL. fERIT AH ORI AE
T3 T A B> 3 g1 AE (1 AR RS AR I 35 3
I, #e k22 T DA 2, IX 3R B PD-1 441 57 i A FY
G 58 AT I BB I R T 32 VAR R 4. 7R
HEENZ, TT PD-1Ab G720 1) = I & \RCCEP 2
PR T e ek 8 1R A RS A I T v, AELAH % () A 7T
RIE BTN, B8 1~2 I ERIE AE, 0TI PRIE % W 82 51
SPREAL TR, TR RIGTT « X 8 S AH C 1 AE )
RAESET] g 5 PD-1 H ) 71 [ 45 1) G % 2 40 S R ik
BETRAHOG, B IR 22 St T RE 2 IX 28 AE R AE T
Wz —o KB AL BB NI RS T
BORHCE B TR, B HBV B 1R /N8 40 i s
HE AL, B 1) ECOG-PS T 4N 5 75 .BCLC 2>
HA 983 K/ Child-Pugh V75 JH T TR BKAR AR S AN )
TKI 25 ) 95 7Y 45 48 W A & 35 52 OS B PFS, TT
PD-1Ab BX G T VEAEAN A JE 4L TR 1) B 4 A
G 3 FH M S B AL 4G AR R e g

AHI AT SRATAE — 78 1) ) PR A - AT A 258 53

BT —FF, B AN FRIRE T2 A 06 T 5 FEZRARRAIE S 20 7
HAFIVE 7 SR (B A7 AE [ A = TP, AR 78 R N 1
17 THURHF 5 350 9 [ P BA B0 98 Y697 7 R %2 B E A
= A 0 B 3 1 i 4 A Sl e 5 1, TRV 8 43 i 9 AT
T 43 43 UL IC 2 B DL 3t G 2 5 M £, (BT 70 1)
G AT I T a5 RAT N BT, TR B — PR
FIRSE L A7 A 1 P B ATL OGS R B0 DR HIE S I e 5 R s N
[R50 23 B T2 BN ZHL SR A A B /AN B U ) [R) 6, &9
N AT T8 H o B 2 N2 R RS i IR IR Th R =
I R7 R AR 25 86 FE 2R AR AIE (1 S A FR L W 7E 11 AE
AT G K] [ 7 B B A 2 17 A BE 78 0 S B, 3 AT R )
RAE AE [ 5 W0 72 A — 8 52T 5 AR I3 AT 1) aHCC
B YR | N RS, HCC 1R [R5 L AL,
IIRAT 2 FL LR AR IR 7 7 IRt L b — dh b
XA BT AR, DR 3 A 96 7 20 A 78 AS [7] i A0 i 2
DX 3 1 A 25 7 B — 20 I R VR AN s el T R
AT A PR, Jo it 5 IR 20 191 - 25 DR B R 4 1R
S THI 0 R 2R B AT 04 40 BT, 5B K I AR S R
FES TR IE A PR

g ERTIR , AL R 3CHF TT PD-1Ab BX & 97
% H TR YT aHCC 97 2040 T TT 97 ik, X N Bl
aHCC 3 iR IT SRS SE i 17 WD IEHE , HIRE R ok
B2 RFEAS L B WE 4 ) Bl ATL 6 BT 7 DA — 2D B0 IE
TT PD-1Ab B AT A A M 22 4k .

[£& & 3 #]

[17 SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer statistics
2020: GLOBOCAN  estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J Clin,
2021, 71(3): 209-249. DOI: 10.3322/caac.21660.

[2] CHIDAMBARANATHAN-REGHUPATY S, FISHER P B, SARKAR

—

D. Hepatocellular carcinoma (HCC): Epidemiology, etiology and
molecular classification[J]. Adv Cancer Res, 2021, 149: 1-61. DOI:
10.1016/bs.acr.2020.10.001.

[3] European Association for the Study of the Liver. EASL clinical
practice guidelines: management of hepatocellular carcinoma[J]. J
Hepatol, 2018, 69(1): 182-236. DOI: 10.1016/j.jhep.2018.03.019.

[4] MARRERO J A, KULIK L M, SIRLIN C B, et al. Diagnosis,
staging, and management of hepatocellular carcinoma: 2018
practice guidance by the American association for the study of liver
diseases[J]. Hepatology, 2018, 68(2): 723-750. DOI: 10.1002/
hep.29913.

[5] VOGEL A, CERVANTES A, CHAU 1, et al. Hepatocellular carcinoma:
ESMO clinical practice guidelines for diagnosis, treatment and follow-
up[J]. Ann Oncol, 2018, 29(Suppl 4): iv238-iv255. DOI: 10.1093/
annonc/mdy308.

[6] OMATA M, CHENG A L, KOKUDO N, et al. Asia-Pacific clinical
practice guidelines on the management of hepatocellular carcinoma:
a 2017 update[J]. Hepatol Int, 2017, 11(4): 317-370. DOI: 10.1007/
512072-017-9799-9.



1144

HR L MR AR IR T Ak A, 2024, 31(11)

[71 SHIM J H, PARK J W, KIM J H, et al. Association between
increment of serum VEGF level and prognosis after transcatheter
arterial chemoembolization in hepatocellular carcinoma patients[J].
Cancer Sci, 2008, 99(10): 2037-2044. DOI: 10.1111/j. 1349-
7006.2008.00909.x.

[8] KUDO M, UESHIMA K, IKEDA M, et al. Randomised, multicentre
prospective trial of transarterial chemoembolisation (TACE) plus
sorafenib as compared with TACE alone in patients with
hepatocellular carcinoma: tactics trial[J]. Gut, 2020, 69(8): 1492-
1501. DOI: 10.1136/gutjnl-2019-318934.

[91 FU Z G, LI X W, ZHONG J M, et al. Lenvatinib in combination
with transarterial chemoembolization for treatment of unresectable
hepatocellular carcinoma (uHCC): a retrospective controlled study
[J]. Hepatol Int, 2021, 15(3): 663-675. DOI: 10.1007/s12072-021-
10184-9.

[10] FINN R S, RYOO B Y, MERLE P, ef al. Pembrolizumab As second-
line therapy in patients with advanced hepatocellular carcinoma in
KEYNOTE-240: a randomized, double-blind, phase III trial[J]. J
Clin Oncol, 2020, 38(3): 193-202. DOI: 10.1200/JC0.19.01307.

[11] GALLE P, FINN R, QIN S, et al. Patient-reported outcomes with
atezolizumab plus bevacizumab versus sorafenib in patients with
unresectable hepatocellular carcinoma (IMbravel50): an open-
label, randomised, phase 3 trial[J]. Lancet Oncol, 2021, 22(7):991-
1001. DOI: 10.1016/S1470-2045(21)00151-0.

[12] Ja 3 His, gKOR S, 251, 45 AR A7 22 o Meta 73 H7 i S 508 (1 5 L
SR )]. b E AT MU R 24 A4, 2014, 6(3): 243-247. DOL:
10.3969/1.1674-4055.2014.03.02.

[13] TIERNEY J F, STEWART L A, GHERSI D, et al. Practical methods
for incorporating summary time-to-event data into meta-analysis[J/
OL]. Trials, 2007, 8: 16[2024-08-10]. https://www. ncbi. nlm. nih.
gov/pmc/articles/PMC1920534/. DOI: 10.1186/1745-6215-8-16.

[14] GAO Y, LU H H, XIONG Z F. Efficacy and safety of tyrosine
kinase inhibitors plus PD-1 inhibitor in patients with transarterial
chemoembolization-refractory hepatocellular carcinoma: a two-
center retrospective study[J/OL]. Front Oncol, 2023, 13: 1231359
[2024-08-10]. https://pubmed. ncbi. nlm. nih. gov/38074659/. DOI:
10.3389/fonc.2023.1231359.

[15] WANG Y Y, YANG X, WANG Y C, et al. Clinical outcomes of
lenvatinib plus transarterial chemoembolization with or without
programmed death receptor-1 inhibitors in unresectable
hepatocellular carcinomalJ]. World J Gastroenterol, 2023, 29(10):
1614-1626. DOI: 10.3748/wjg.v29.i110.1614.

[16] SHENG Y, WANG Q, LIU H F, et al. Prognostic nomogram model
for selecting between transarterial chemoembolization plus
lenvatinib, with and without PD-1 inhibitor in unresectable
hepatocellular carcinomal[J]. Br J Radiol, 2024, 97(1155): 668-679.
DOLI: 10.1093/bjr/tqAEs018.

[17] CHEN S, WU Z Q, SHI F, et al. Lenvatinib plus TACE with or
without pembrolizumab for the treatment of initially unresectable
hepatocellular  carcinoma harbouring PD-L1 expression: a
retrospective study[J]. J Cancer Res Clin Oncol, 2022, 148(8): 2115-
2125. DOIL: 10.1007/s00432-021-03767-4.

[18] CATI M Y, HUANG W S, HUANG J J, et al. Transarterial
chemoembolization combined with lenvatinib plus PD-1 inhibitor

for advanced hepatocellular carcinoma: a retrospective cohort study

[J/OL]. Front Immunol, 2022, 13: 848387[2024-08-10]. https://
www. ncbi. nlm. nih. gov/pmec/articles/PMC8921060/. DOI: 10.3389/
fimmu.2022.848387.

[19] WANG W J, LIU Z H, WANG K, et al. Efficacy and safety of
TACE combined with lenvatinib and PD-1 inhibitors for
unresectable recurrent HCC: a multicenter, retrospective study[J].
Cancer Med, 2023, 12(10): 11513-11524. DOI: 10.1002/cam4.5880.

[20] ZHANG Z H, HOU S N, YU J Z, et al. Combined iodine-125 seed
strand, portal vein stent, transarterial chemoembolization, lenvatinib
and anti-PD-1 antibodies therapy for hepatocellular carcinoma and
Vp4 portal vein tumor thrombus: a propensity-score analysis[J/OL].
Front Oncol, 2022, 12: 1086095[2024-08-10]. https://www. ncbi.
nlm. nih.  gov/pmc/articles/PMC9893110/. DOI:  10.3389/
fonc.2022.1086095.

[21] GUO P, PI X T, GAO F, et al. Transarterial chemoembolization plus
lenvatinib with or without programmed death-1 inhibitors for
patients with unresectable hepatocellular carcinoma: a propensity
score matching study[J/OL]. Front Oncol, 2022, 12: 945915[2024-
08-10]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9630329/.
DOI: 10.3389/fonc.2022.945915.

[22] XIANG Y J, WANG K, YU H M, et al Transarterial
chemoembolization plus a PD-1 inhibitor with or without lenvatinib
for intermediate-stage hepatocellular carcinoma[J]. Hepatol Res,
2022, 52(8): 721-729. DOI: 10.1111/hepr.13773.

[23] ZHAO S, ZHOU M H, WANG P, et al. Sorafenib, lenvatinib, or
lenvatinib combining PD-1 inhibitors plus TACE in unresectable
hepatocellular carcinoma: a retrospective analysis[J/OL]. Technol
Cancer Res Treat, 2022, 21: 15330338221133640[2024-08-10].
https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9583225/. DOI:
10.1177/15330338221133640.

[24] QU W F, DING Z B, QU X D, et al. Conversion therapy for initially
unresectable hepatocellular carcinoma using a combination of
toripalimab, lenvatinib plus TACE: real-world study[J/OL]. BJS
Open, 2022, 6(5): zrac114[2024-08-10]. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC9499852/. DOI: 10.1093/bjsopen/zrac114.

[25] LI H, WANG J C, ZHANG G K, et al. Transarterial
chemoembolization combined donafenib with/without PD-1 for
unresectable HCC in a multicenter retrospective study[J/OL]. Front
Immunol, 2023, 14: 1277329[2024-08-10]. https://www. ncbi. nlm.
nih. gov/pmc/articles/PMC10711098/. DOL: 10.3389/
fimmu.2023.1277329.

[26] YANG X G, SUN Y Y, WANG H Q, et al. Efficacy and safety of
transarterial chemoembolization combining sorafenib with or
without immune checkpoint inhibitors in previously treated patients
with advanced hepatocellular carcinoma: a propensity score
matching analysis[J/OL]. Front Oncol, 2022, 12: 914385[2024-08-
10]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC9513034/.
DOI: 10.3389/fonc.2022.914385.

[27] XIAW L, ZHAO X H, GUOYY, et al. Transarterial chemoembolization
combined with apatinib with or without PD-1 inhibitors in BCLC stage
C hepatocellular carcinoma: a multicenter retrospective study[J/OL].
Front Oncol, 2022, 12: 961394[2024-08-10]. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC9562990/. DOI: 10.3389/fonc.2022.961394.

[28] ZHU D, MA K, YANG W, et al. Transarterial chemoembolization

plus apatinib with or without camrelizumab for unresected



b

Jl ke, 5. TACE 5 TKUK S5 sl ANE S PD-1 47 ie s P Rk 5 22 4 Meeta ) M - 1145

hepatocellular carcinoma: a two-center propensity score matching
study[J/OL]. Front Oncol, 2022, 12: 1057560[2024-08-10]. https://
www. ncbi. nlm. nih. gov/pmc/articles/PMC9685301/. DOI: 10.3389/
fonc.2022.1057560.

[29] ZOU X H, XU Q Y, YOU R, et al. Correlation and efficacy of
TACE combined with lenvatinib plus PD-1 inhibitor in the
treatment of hepatocellular carcinoma with portal vein tumor
thrombus based on immunological features[J]. Cancer Med, 2023,
12(10): 11315-11333. DOI: 10.1002/cam4.5841.

[30] SUN T, REN Y Q, SUN B, et al. The feasibility of TACE combined
with TKIs plus PD-1 antibody for advanced HCC[J]. J Hepatocell
Carcinoma, 2023, 10: 447-457. DOI: 10.2147/JHC.S400948.

[31] RAOUL J L, FORNER A, BOLONDI L, et al. Updated use of
TACE for hepatocellular carcinoma treatment: how and when to use
it based on clinical evidence[J]. Cancer Treat Rev, 2019, 72: 28-36.
DOI: 10.1016/j.ctrv.2018.11.002.

[32] FAIVRE S, RIMASSA L, FINN R S. Molecular therapies for HCC:
looking outside the box[J]. J Hepatol, 2020, 72(2): 342-352. DOI:
10.1016/.jhep.2019.09.010.

[33] FINN R S, QIN S K, IKEDA M, et al. Atezolizumab plus
Bevacizumab in unresectable hepatocellular carcinoma[J]. N Engl J
Med, 2020, 382(20): 1894-1905. DOI: 10.1056/NEJMoal1915745.

[34] SANGRO B, SAROBE P, HERVAS-STUBBS S, ef al. Advances in
immunotherapy for hepatocellular carcinoma[J]. Nat Rev Gastroenterol
Hepatol, 2021, 18(8): 525-543. DOI: 10.1038/s41575-021-00438-0.

[35] HIRAOKA A, KUMADA T, TADA T, et al. Early experience of

atezolizumab plus bevacizumab treatment for unresectable
hepatocellular carcinoma BCLC-B stage patients classified as
beyond up to seven criteria - Multicenter analysis[J]. Hepatol Res,
2022, 52(3): 308-316. DOI: 10.1111/hepr.13734.

[36] ZHANG S J, ZHAO Y C, HE L, et al. Effect of camrelizumab plus
transarterial chemoembolization on massive hepatocellular
carcinoma[J/OL]. Clin Res Hepatol Gastroenterol, 2022, 46(4):
101851[2024-08-10]. https://pubmed. ncbi. nlm. nih. gov/34923180/.
DOI: 10.1016/j.clinre.2021.101851.

[37] YANG J, YAN J, LIU B R. Targeting VEGF/VEGEFR to modulate
antitumor immunity[J/OL]. Front Immunol, 2018, 9: 978[2024-08-
10]. https://pubmed. ncbi. nlm. nih. gov/29774034/. DOIL: 10.3389/
fimmu.2018.00978.

[38] FUKUMURA D, KLOEPPER J, AMOOZGAR Z, et al. Enhancing
cancer immunotherapy using antiangiogenics: opportunities and
challenges[J]. Nat Rev Clin Oncol, 2018, 15(5): 325-340. DOI:
10.1038/nrclinonc.2018.29.

[39] KHAN K A, KERBEL R S. Improving immunotherapy outcomes
with anti-angiogenic treatments and vice versa[J]. Nat Rev Clin
Oncol, 2018, 15(5): 310-324. DOI: 10.1038/nrclinonc.2018.9.

[40] RAHMA O E, HODI F S. The intersection between tumor
angiogenesis and immune suppression[J]. Clin Cancer Res, 2019, 25
(18): 5449-5457. DOI: 10.1158/1078-0432.CCR-18-1543.

[FaBHAT  2024-08-14 [EEBER]  2024-10-21
[ACHREE]  MIIEE



