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[Abstract] Transcatheter arterial chemoembolization (TACE) is often used as the first-line treatment
for mid-advanced hepatocellular carcinoma (HCC). However, due to the heterogeneity of HCC, blood -rich
features and drug-resistance of the tumor, etc. some patients are not able to get benefits from TACE. In recent
years, researches on the strategies of improving the efficacy of TACE have continuously prolong the survival
time of patients with mid - advanced HCC. The newly - developed embolization materials can enhance the
embolization effect of TACE as well as delay the drug release. Comprehensive treatment with other therapies to
improve the post- TACE anomalous microenvironment of HCC can reduce the recurrence rate and prolong
survival after TACE. With the deepening of basic research and basic clinical transformation, the related risk
factors affecting TACE efficacy are constantly discovered, and their coping approaches are constantly
validated. (J Intervent Radiol, 2023, 32. 705-709)
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25 95 S kAL YT #2 ZE R (transcatheter arterial
chemoembolization, TACE) & i & A i 1) BT 40 i Je
(HCC)—ih 77 7 58 02 TACE A& B A77E R R 1
HEABEAE A B R 48 " A WG , Bl TACE
TG I B LR S R AUH 40%, ILAEK, andaf$
TACE J7 2% W 1Ry B2 28 SR IE B F R, AR SO
# TACE J7 BB e R A T 453k

1 TACE #ZE & #H B it
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beads transarterial chemoembolization ,DEB-TACE)
DEB-TACE 5 {44 TACE (conventional TACE,
cTACE) A [, & i FH] 25 ¥ ¥k JI 3 2K (drug - eluting
beads, DEB)1E Jy 18 ZE 41 KL DEB J2& — Ff e 2 7€ 5
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Z R RS R ) R A T 58 R DX (]
Nf 2218 B T A T 24 135 3 2% HE I Jed 240 I ) 4 D, H
AR R F ¢TACE, i DEB-TACE 57 201 T
c-TACE™', Shi 4§ ©'ffy [l B AF 5L 48 AT Child-pugh
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Wedh] HCC /B, I R feff 7 28 aok fi 1) 9 43 DG T 9
B V-4 2 5, DEB-TACE B % WL 2% fift MK SR A
T ¢TACE (P<<0.05) , H-r o7 T ik e A= A2 10 11 A4~
A S A 25 A~ H ¥ T ¢TACE 19 9 4>
A 19 A~ H , Kalva &7 #3EB] DEB-TACE W] DL
i HCC #83 WAAA . 7eihy7 F otk B8 HCC
& J7 i ,DEB - TACE 197 3t It F ¢TACE™,
DEB-TACE 7r gk % &8 35 4= 77 9], $2& % TACE J7 %007
1 O 2 HUS T AN Y St , $11F DEB-TACE 7E 1 #%
24 P 2 DL B U W i R 4 b L T T A B 0 R
() E A5 DL TACE J7 38,

1.2 L3l KJiT #: 2€ (transarterial radioembolization,
TARE)

TARE it F 28 B M R A 2R 52 90 (Y ) 1Y 3%
BRIEITRZE  HETC 4 i kA TheraSphere®
BB K LA M SIR -Spheres #4 JIg Bk, — I {if s
Xt B R W 7RG TT T ] HCC 23 i), TARE
AH T DEB-TACE £ % B 45 /) e 14 Jih 988 1F Ji i ]
(71 AHE 95 H), TEAA-J7 T TARE WAL T
DEB-TACE(30.2 A kb 15.6 N H ), HFi# BHA M
LB 22 4 P10 Biederman 45 UV A ST UE B, 2R
TARE WJ7 205 TACE B¢ & 30 I I il e A 2% 22
5. Young SR IFSE o X T & R 2% A ol ik
JEMEEA R HCC 835, 7E 4T TARE B 7%
HARZ LA HARN . EAXTT OY MHF5E AT 8 i
£ 20 gt 90 4R, &2 B R 2E I bl B Bk
vt AR Tl 2= B | b R R Be R 2R 0 5 B [
A7 Z 5T I B Y 133K, SIR-Spheres fi3k
T 2022 AR HE D T TR T 45 W I RS AR
BT B e A A ) AT A B R s R R 2R 141 Y
BITEE I RN A TR H815 TRAE TRk —&
25 A2 He e , e sh IR E e ia I 7 i & e

2 TACE BEEHAMIATHEAR
2.1 TACE Bk & HSHATT

— BLLORTBT X HCC iFEHIIEA T YT, [H
TR BRI K, F S AR R 1 S IR T
(stereotactic body radiotherapy,SBRT) 3D & J& jilt
17 (3-dimensional conformal radiotherapy 3D-CRT) .
JE 58 35 JE BT (intensity -modulated radiation therapy,
IMRT) LA K 1L 7 HE A RSB T, 7 %
HCC B3Ry ez i iy o i HCC /9 57 bk,
SBRT A9 5 (511 1t A o0 50 05 RAIRANIE 2, ZEalt
AT HTBE PERE AL B 2 b F SR B E 1, — T Meta

Sy B # W], 3D-CRT BE 4 TACE Lo 7 Fh 7 i 5 fdf
B REME B H R4, ENSET TACE Bi 43 IMRT
MIBF SR IEAEREA T, RS S O iF 58 & 3L, TACE
BE4 IMRT 697 B30 HCC 35 19 B AR 77 30 LA KR
HRTCHE LA A T Bl TACE ¥R 97 B &R
7RI BN A AR 28 T 5l TACE ¥R )T . 1 KL+
T AR & T 32 B WO ST, X6 Jmy ¥4 S8 A % 3 4k
R 2SRRI, BV =R AR
¥k & TACE 3677 HCC B3 1) y7 800 T 5.0 TACE
BT, HBA R A BT
2.2 TACE Bk Rl mtin i

T HCC Y Jay 7 9 @il 3 25 A 55 50T fl
(radiofrequency ablation, RFA) i1 ¥4 il (microwave
ablation, MWA ) F1¥& Vi TH @l [ N AMF 5T 22 B, TACE
B4 RFA REMS 275 TACE M6 7 RUR 2 Zhang
SEPIET SR W] TACE BK & RFA BT >3 cm
(1 HCC R F 3l TACE 53 RFA (HEXF<
3 cm M9 W24 FH RFA JRY7 . H Kim 2/
W I, BB IR TT AN R 1 A& A 238 T
TACE {7 . TACE B4 MWA iR 77 540 HCC /&
FEFEL OS 5 PFS J5 LT Hupl MWARY, {H A7 #F
FEF W] 4 TACE BEA MWA Xl >5 cm 197
LT TACE BEA REA (HJZH D R 47 £ 8 g
) VR URIHRINAYT 2 U Ak K e ok iy Jay il Ak
STk ZERTAEXIN Meta /BT T 5 TREAL X
MBS, 5 R R B T A AT YIBR ITHCC /4
TACE BRG VR VRIE RIS B9 148 ) 2 SEA R R W] g
5 F 946 TACE ¥ . ¥4 W6 RIR S IR S
(IR R R e A= B PEIR B (HR X TR
1) HCC AT RCRAED, A, ¥ R Rl i 1 B
AL B JRER R R P M AE T RC AR 1(PD-L1) FIAR P14
FET- 1(PD-1) IR 155 5 5 A R S e S 2
I AE TACE J5 & v Uk T il R g L [R]  #E 00 3, X
RETR NS F 1Y 45 35 JE iU R 2400 . TACE B 5 Ry ¥
THRG T F 0 HCC B3 My s b i 1, HE7E
HEE RFA H MWA B0 A0 AR S5 A RO e A 57
T3 7 2 B 2 Y WTSE
2.3 TACE Bk mIGST

HEH TS e 7 i — R AW EE AR
PR Mg e . RAARJE 2 — Mg =R 22 2
TR /% 2 I 6 T T 4T ) 5] 2 2800 ) 8 1o S s I
N Rz 4 e A= K I 7 232 {& (vascular endothelial growth
factor receptor, VEGFR) | IfiL /N 17 A= A4 4 R F 32 Ak
(platelet - derived growth factor receptor,PDGFR) HI
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RAF s 3 @, G058 GE TACE ZJ5 3% VEGF
(2635 B B TH 5, B L TACE B¢ & & $ir 3F Je 76 I R
LA AR R R i B0 — TR TR B AT G R
AURE P Z PO RS RS T — A8 8 n——% T
#L TACE E2|H B ICEE M TACE H1I25 (on-demand
conventional TACE sessions until time to unTACEable
progression, TTUP) , XA IRY7 AL 2 TTUP B 2
P F 5k TACE 41(26.7 1~ H H 20.6 1~ H ,P=0.02)%,
UL TACE Bt & R $r Al J2 16 97 AE 086 4iE 2 b Jg 11 ik
J& AL N TACE 3k 28 OIS IR 2E K, SR
Je )& TACE RJ5 % HI A S 1 259, & —Fp 2
AR T 2 TR A Bl 400 ) ), W4 VEGFR1 VEGFR2 Al
VEGFR3 I A KN 12K, CaARuEmi
W IR o A 1 0 Al TACE Ji 7 5% 6 4R 8 Je #h g
il B F 3R 252, TACE 3 h i Sl A R 55 51 F
Z2 LR R R A i e R D] Y 2K I8 R BB 1 i TACE 7
ROAE W Fp 38 3 Bl 92 30 -4 0F 30 E TACE J5 2%
R AR 3 DR A, T AT R R 1 R ) 2 4 LB
TACE J7 %%,
2.4 TACE BEA SRPEIRIT

F IR G0 R 97 vk W i ) IR AN, B AR & F
FUR R TACE J& e AH TR R 54 CD8* T
I B 40 2 1 BH 8 T R, PT BB R T TACE R AE4H
JEL I R iR AR G T R B Ak TACE Z 5
PD-1 1 PD-L1 323kt B 2 Tk 3 X 2L TE4E K
TACE I & % 92 K 4 5 3 ) 5] (immune checkpoint
inhibitors , ICI) 477 HCC M #2447 HIS KI5, d
$&78 TACE 5 ICI BR-536 77 19 B R PRI H A 5%
TE R &V 212 97 15 B8 (2022 R ) p 1 Hp 3 47 BT
FIZR AT A5 R Bt DL AR IR BT AE ICT 7E R
HCC ) —43697, X H A BT PD-1 1 BT F1) 2k 5
PURNE 5 R BR B0 32 B ARFEE AR 0 56 A S
F W, TACE BX A PD-1 #5036 77 e 0] HCC,
B AMNE RS I B T AU T TACE B0 G €
TR R, B ETH T HCC JRI7 B — R R g7
BN PD-L1 0] 71 28 245 (Tecentriq, B8 F 2k
HHO G P VEGE 259 L 4877 (Avastin, D AR ER
PU) I F (FFR T+A J552) 57 WFSEIER  T+A J5 R AH
T RAARE, BELM HCC B R 4F ) 0S
FPFS™ . fHF TACE 2338t e R iorn s e i)
H A IR EE 4 8 VEGF 19 _E# T L TACE J& R
FH T+A J7 5838 b nT Lol B I T A OGO
IEFE#EFT ™), TACE BG SZ iR Y7 A 5t 2 e
Pt RIS A R e A TR YT R B i K e i 9 2

IO, LR T ol 5N 30 i 2 5 22 ) M PRATE S A UE S5

3 ®M TACE ST E A3
3.1 HIFs 3% TACE J74%

5475 3 T - la (hypoxia inducible factor-1a,
HIF - 1o ) 2 — i IR S0 AR A 1 1 7 S DR 7, 8 4 i 4R
BT AR Z 1 I A i 00 F5E B TACE J5
1) 9o R S PR B8 b HITF- 1o 19 2635 A T35, T e
Fik HIF-1a 5 TACE f9R K 5 25 1A 5040 4y
Jré B A5 e i SRS R 0 T R I A A R
TACE J7AE M FEZ A N, 7] LLE Hh HIF-1a 7£57
] TACE J7 % T & ¥ 7 fAEH . Huang 551
WFIE K B HIF- 1o FEBEE A B T I COX-2
Ik IR I K2 8] T 5% 4k (epithelial -mesenchymal
transition , EMT) i F2 , AT 3 58 HCC 12 78 ML |
A HE S 3 TACE J7 8UAE , Liu FE a5 R0, fff
Fi CRISPR/Cas9 % %t [ AL HIF - 1o 19 32 35 7] 42 /&
TACE/TAE (7 3%, h FHF5E v 8 FH K BT I 3l ik
SEFLORBPL TAE, BT LLEAT — Y R BR A%, T 228
Z MR 2 W 7 T BIE Y DL R Al R A Ak
HIF-20 /& HIFs MG W EH 2k 5L, SCHkdiiE , —
Fh Z IR R QGBI R oK i 8 2 L 1L A
1 HIF-20 5061 5 PT-238514541 {A& Py 4MIF 5%
L W], PT/DOX - MS 3t i3 BH W G2/M 91 1% it Je 41 i,
A 2 A4 0 T D B 0 o ek e o A AR R, B A el
BRI EE P25 TACE S UM E R . X &4 ¢ TACE
5% Al I R 3 10 1) 5% | S 224 Bk 38 SLIW g
B, L HHET TACE W58 R SR TACE 4 28 515k &
L, A7 H B LAl B 9 R I PR R FH Y S 2 5 )
3.2 IL-6/STAT3 ifi #% 52 TACE J7 5%

IL-6/STAT3 i i J& ¢ HCC " 5% % 06 1 i
B 5 B BTN R kAR R HIF - 1o Y 5 00 1Y)
— AN JE L IL-6/STAT3 7E 50 TACE J7 8% Hh th & #5
T EEA/EM ,TACE J& HCC M 5+ i 8§ iR b STAT3
(p-STAT3) % i B 40 M #% v, 45 & 1L-6 1 HIF - 1o
WA sl 1, — 7 AR HF IL-6/STAT3 il % 1 15 22 3%
i, S — AR P HIF- 1o A9 2635 HIF- Lo BY 30
2B Snaill RYFRIRIE I, f2F EMT i
FE, NI 530 T TACE JFURHES . LUE A58 ]
M HIF-1a 1 AT, 548 HIF - 1o F2L800E 195
3k, A E TACE J7 8508 (L3 1) 43 #E05
3.3 WEMEERE Y TACE J7 3K

HEBEI R T —ADSEHEFEE, HRYE 14 3K
WM TACE 697 W TS, 46 F 3 A~ 356 PRFAE X 4L
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PR ATy 2 )5 BB IR B A2 18 TACE AN 1 6
R, IR e D S SN TR IR U UL A [ T
(pyruvate kinase muscle isozyme M2,PKM2) 5 TACE
A RS A7 5 W5 A 8L, PKM2 I 5 P 40
il 71 5% B AT LATE ] 22 32 L UL B0 TACE 3R 35
Hh R 2 58 TACE J7 20 Th g, O il i R 2R 45 1
TEB T2 R R A TACE 7 80 AR, (|
JER R TACE J7 2 89 5 8 735 10 41 50 #1917 FH
I AR NS0 R UE W AT AR 2z 4 vk

4 BT zhBki#E 1L 97 (hepatic artery infusion chem-
otherapy, HAIC)

HAIC B 42 76 I 3 bk v o v v vk 3 Ak 97 2 LA Gk
285 g 14 5 (), Hu 55 52 % 31, 723697 HCC #17]
Jok 9 48 BECE R % HALC A e F TACE/TAE 7R
H A 0S(20.8 4~ H H 4.0 4~ H ) Fl PFS(9.6 4~
A 1.5 H), 1 H 3 9L EAR RN Y & AR R4l
PET TACE, {HJ2 HT i fk = 22 s 1 HEPE Rl L6
MBS, BT LA AN RE L] HAIC fL T TACE,

5 ZitERE

TACE J&H i HCC W s 2Z3R)7 ik, BEE B
RIS FEM BRI & 3R A A 25 53097 F B, o0 T
ML BT SE B AN WHIR A TACE 7 200 Wy Bl 35 | 3E K
TR HCC B AR IR A G i, & A
& TACE 5% (/) F Bl s R %% £k R 08 28 R 390, £ 4
AJRITAE HCC JRIT AR FFIE 11

(& % 3 #k]

[1] FEZREDBAAERZEI AT R AEIT R I2 7 98 1 (2022 4E 1) [J].
hAES RS, 2022, 60:273-309.

[2] European Association for the Study of the Liver. EASL clinical
practice guidelines: management of hepatocellular carcinoma
[J]. J Hepatol, 2018, 69: 182-236.

[3] 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 hepato-
cellular carcinoma: TACTICS trial[J]. Gut, 2020, 69: 1492-1501.

[4] Chang Y, Jeong SW, Young Jang J, et al. Recent updates of
transarterial chemoembolilzation in hepatocellular carcinomal] ].
Int J Mol Sei, 2020, 21: 8165.

[5] Wen P, Chen SD, Wang JR, et al. Comparison of treatment
response and survival profiles between drug - eluting bead
transarterial chemoembolization and conventional transarterial
chemoembolization in Chinese hepatocellular carcinoma patients :
a prospective cohort study[J]. Oncol Res, 2019, 27 583-592.

[6] Shi Q,Liu J,Li T,et al. Comparison of DEB-TACE and ¢TACE

for the initial treatment of unresectable hepatocellular carcinoma

beyond up -to-seven criteria: a single - center propensity score
matching analysis: DEB-TACE vs ¢TACE for HCC beyond up -
to-seven criteria[ J]. Clin Res Hepatol Gastroenterol, 2022,46:
101893.

[7] Kalva SP, Pectasides M, Liu R, et al. Safety and effectiveness
of chemoembolization with drug-eluting beads for advanced-stage
hepatocellular carcinoma[]J]. Cardiovasc Intervent Radiol, 2014,
37 381-387.

[8] Razi M, Safiullah S, Gu J, et al. Comparison of tumor response
following conventional versus drug - eluting bead transarterial
chemoembolization in early- and very early-stage hepatocellular
carcinomalJ ]. J Interv Med, 2022, 5. 10-14.

[9] Kim HC. Radioembolization for the treatment of hepatocellular
carcinomalJ ]. Clin Mol Hepatol, 2017, 23: 109-114.

[10] DhondtE, Lambert B, Hermie L, et al. ()Y radioembolization versus
drug - eluting bead chemoembolization for unresectable hepato -
cellular carcinoma: results from the TRACE phase Il randomized
controlled trial[J]. Radiology, 2022, 303: 699-710.

[11] Biederman DM, Titano JJ,Bishay VL, et al. Radiation segment -
ectomy versus TACE combined with microwave ablation for unre-
sectable solitary hepatocellular carcinoma up to 3 ¢m: a propensity
score matching study[J ]. Radiology, 2017, 283: 895-905.

[12] Young LB,Kolber M,King MJ,et al. Intrahepatic flow diversion
prior to segmental Yttrium-90 radioembolization for challenging
tumor vasculature[J]. J Interv Med, 2022, 5. 79-83.

[13] & 0, M/ EEL58 45, U TR 7 25 9 il J R 5 e
B[] FfLE, 2022, 35:151-163.

[14] Su TS, Lu HZ, Cheng T, et al. Long-term survival analysis in
combined transarterial embolization and stereotactic body radiation
therapy versus stereotactic body radiation monotherapy for unre -
sectable hepatocellular carcinoma >5 em[J]. BMC Cancer, 2016,
16: 834.

[15] Huo YR, Eslick GD. Transcatheter arterial chemoembolization plus
radiotherapy ~compared with chemoembolization alone for
hepatocellular carcinoma a systematic review and meta - analysis
[J]. JAMA Oncol, 2015, 1: 756-765.

[16] 4ex¥ SEBEI, it . TACE 5% A U 38 BT X A ol DGR I %
PRI 0997 LT 9T (0], B PR EE AU #4435, 2019, 42:149-
153.

[17] Ren Y, Dong X, Chen L, et al. Combined ultrasound and CT -
guided iodine - 125 seeds implantation for treatment of residual
hepatocellular carcinoma located at complex sites after trans -
catheter arterial chemoembolization[]J]. Front Oncol, 2021, 11:
582544.

[18] £ . CT 515 F LA FH ARG TACE RIAYTE L M
IR S AR [T ). v B R B 2, 2022, 34 32-34.

[19] Zhao M,Wang JP,Wu PH, et al. Comparative analysis of TACE
alone or plus RFA in the treatment of 167 cases of intermediate
and advanced staged primary hepatocellular carcinoma [J].
Zhonghua yi xue za zhi, 2010, 90: 2916-2921.

(207 14 Wi, 2R 0 I 2l Ik P 7 A S 106 45 RS AT ik A 3 o i e
R BT[], B Al 550k, 2020, 33:4104-4106.

[21] E3CHE. TACE R+CT 515 F GH0H @A R Y7 & 4R 5 & PR
B IR RPETET]. EHRE A S5 RS, 2020, 2731

[22] Zhang YJ,Chen MS,Chen Y et al. Long-term outcomes of trans-



I AL A2k 2023 4F 7 A58 32 455 7 # ] Intervent Radiol 2023, Vol.32, No.7

— 709 —

catheter arterial chemoembolization combined with radiofrequency
ablation as an initial treatment for early - stage hepatocellular

carcinomalJ]. JAMA Netw Open, 2021, 4. €2126992.

[23] Kim W,Cho SK,Shin SW et al. Combination therapy of transarterial

chemoembolization(TACE) and radiofrequency ablation (RFA) for
small hepatocellular carcinoma: comparison with TACE or RFA

monotherapy[J]. Abdom Radiol (NY), 2019, 44. 2283-2292.

[24] Liu J, Zhang W, Lu H, et al. Drug-eluting bead trans - arterial

[25]

[27]

(28]

chemoembolization combined with microwave ablation therapy vs.
microwave ablation alone for early stage hepatocellular carcinoma:
a preliminary investigation of clinical value[J]. J Cancer Res Clin
Oncol, 2022, 148: 1781-1788.

Yuan P, Zhang 7, Kuai J. Analysis on efficacy and safety of
TACE in combination with RFA and MWA in the treatment of
middle and large primary hepatic carcinomal]J]. ] BUON, 2019,
24 163-170.

ZRTVBRAR B N, % TACE B6A ¥ VR TS RLIA YT R Al )
B3 i i PR T 201 meta 2087 [T]. A A2 2058, 2021,
30:804-813.

WA MR T R SR T Y8 VR S G Rl R T T
TG ROESE [T, P 2548 R, 2019, 17:123-124.

Sidana A. Cancer immunotherapy using tumor cryoablation [J].

Immunotherapy, 2014, 6. 85-93.

[29] Mazzoccoli G,Miele L.,Oben J et al. Biology,epidemiology, clinical

aspects of hepatocellular carcinoma and the role of sorafenib[J].

Curr Drug Targets, 2016, 17: 783-799.

[30] Liu K,Min XL,Peng J,et al. The changes of HIF-1a and VEGF

[31]

[32]

expression after TACE in patients with hepatocellular carcinoma
[J]. J Clin Med Res, 2016, 8: 297-302.

Xue J,Ni H,Wang F, et al. Advances in locoregional therapy for
hepatocellular carcinoma combined with immunotherapy and
targeted therapy[J]. J Interv Med, 2021, 4. 105-113.
Kawamura Y, Kobayashi M, Shindoh J, et al. Lenvatinib -
transarterial chemoembolization sequential therapy as an effective
treatment at progression during lenvatinib therapy for advanced
hepatocellular carcinomal] ]. Liver Cancer, 2020, 9: 756-770.
Flecken T, Schmidt N, Hild S, et al. Immunodominance and
functional alterations of tumor-associated antigen - specific CD8*
T-cell responses in hepatocellular carcinomalJ]. Hepatology, 2014,
59. 1415-1426.

[34] Chao J, Zhu Q,Chen D, et al. Case report: transarterial chemo-

embolization in combination with tislelizumab downstages
unresectable hepatocellular carcinoma followed by radical salvage

resection[J ]. Front Oncol, 2021, 11: 667555.

[35] Montasser A,Beaufrere A,Cauchy F,et al. Transarterial chemo -

embolisation enhances programmed death - 1 and programmed
death - ligand 1 expression in hepatocellular carcinoma [J].

Histopathology, 2021, 79: 36-46.

[36] Cai M,Huang W ,Huang J, et al. Transarterial chemoembolization

combined with lenvatinib plus PD - 1 inhibitor for advanced
hepatocellular carcinoma: a retrospective cohort study[J]. Front

Immunol, 2022, 13. 848387.

[37] Finn RS, Qin S, Ikeda M, et al. Atezolizumab plus bevacizumab

in unresectable hepatocellular carcinomalJ]. N Engl J Med, 2020,
382 1894-1905.

[38] Cheng AL, Qin S, Ikeda M, et al. Updated efficacy and safety data

[39]

from IMbravel50: atezolizumab plus bevacizumab vs. sorafenib
for unresectable hepatocellular carcinoma [J]. J Hepatol, 2022,
76: 862-873.

Brown ZJ, Hewitt DB, Pawlik TM. Combination therapies plus
transarterial chemoembolization in hepatocellular carcinoma: a
snapshot of clinical trial progress[J]. Expert Opin Investig Drugs,
2022, 31: 379-391.

[40] Friis T, Engel AM, Bendiksen CD, et al. Influence of levamisole

and other angiogenesis inhibitors on angiogenesis and endothelial

cell morphology in vitro[J]. Cancers (Basel), 2013, 5: 762-785.

[41] Lin ZH, Jiang JR, Ma XK, et al. Prognostic value of serum HIF-1a

change following transarterial chemoembolization in hepatocellular

carcinomal] ]. Clin Exp Med, 2021, 21: 109-120.

[42] A el e 5t 75 20 48 3 IR AL T i JE RSB WE 2 BE R (D). A

[43]

AR 2K, 2017, 26: 1063-1067.

Huang M, Wang L, Chen J, et al. Regulation of COX -2
expression and epithelial -to-mesenchymal transition by hypoxia-
inducible factor - la is associated with poor prognosis in
hepatocellular carcinoma patients post TACE surgery [J]. Int J
Oncol, 2016, 48: 2144-2154.

[44] Liu Q, Fan D, Adah D, et al. CRISPR/Cas9 - mediated hypoxia

[45]

[46]

inducible factorlalpha knockout enhances the antitumor effect of
transarterial embolization in hepatocellular carcinomal[J]. Oncol
Rep, 2018, 40: 2547-2557.

Chen M,Shu G,Lv X,et al. HIF - 2« - targeted interventional
chemoembolization multifunctional microspheres for effective
elimination of hepatocellular carcinoma[]]. Biomaterials, 2022,
284, 121512.

Hsiao HT,Lu GL,Liu YC,et al. Effective perturbations of the
amplitude, gating, and hysteresis of I(K(Dr)) caused by PT-2385,
an HIF-2a inhibitor[ J]. Membranes, 2021, 11: 636.

[47] Zhang J,Li Z,Liu L,et al. Long noncoding RNA TSLNC8 is a

[48]

[50]

[51]

[52]

tumor suppressor that inactivates the interleukin - 6/STAT3
signaling pathway[J ]. Hepatology, 2018, 67: 171-187.

Gai X,Zhou P,Xu M,et al. Hyperactivation of IL - 6/STAT3
pathway leaded to the poor prognosis of post-TACE HCCs by HIF-
lalpha/SNAII axis-induced epithelial to mesenchymal transition
[J].J Cancer, 2020, 11: 570-582.

Fako V,Martin SP,Pomyen Y et al. Gene signature predictive of
hepatocellular ~ carcinoma patient transarterial
chemoembolization[ ] ]. Int J Biol Sci, 2019, 15: 2654-2663.
Martin SP,Fako V,Dang H,et al. PKM2 inhibition may reverse
therapeutic resistance to transarterial chemoembolization in hepa-

tocellular carcinoma[J]. J Exp Clin Cancer Res, 2020, 39. 99.
Chen J,Xie J,Jiang Z,et al. Shikonin and its analogs inhibit

response to

cancer cell glycolysis by targeting tumor pyruvate kinase-M2[J].
Oncogene, 2011, 30: 4297-4306.
Hu J,Bao Q,Cao G,et al. Hepatic arterial infusion chemotherapy
using oxaliplatin plus 5 - fluorouracil versus transarterial
chemoembolization/embolization for the treatment of advanced
hepatocellular carcinoma with major portal vein tumor thrombosis
[J]. Cardiovasc Intervent Radiol, 2020, 43. 996-1005.

(ki H 11 :2022-05-14)

(R F)





