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[ Abstract | Background and purpose: Primary hepatocellular carcinoma is a kind of highly prevalent and lethal malignant tumor

(1. Department of Hepatic Oncology, Zhongshan

worldwide. Transarterial chemoembolization (TACE) is a major locoregional therapy for unresectable primary hepatocellular
carcinoma. Conventional TACE (C-TACE) using lipiodol has limitations including uncontrolled drug release and higher systemic
toxicity. Drug-eluting beads TACE (D-TACE) allows sustained release of chemotherapeutic agents locally, potentially improving
efficacy while reducing adverse events. This study aimed to compare the short-term efficacy and safety of D-TACE versus C-TACE
in patients with primary hepatocellular carcinoma, and to identify subgroups that may benefit more from D-TACE. Methods: This
single-center retrospective cohort study included patients with primary hepatocellular carcinoma who received their first TACE
between August 2018 and February 2019 at Zhongshan Hospital, Fudan University. Inclusion criteria were: (D pathologically or
radiologically confirmed primary hepatocellular carcinoma; 2 Child-Pugh grade A or B; (3 absence of extrahepatic metastasis or
main portal vein tumor thrombus. Exclusion criteria were: () other malignancies; ) prior antitumor therapy other than TACE; 3
severe organ dysfunction. The primary outcomes were disease control rate (DCR) and objective response rate (ORR) evaluated by
modified Response Evaluation Criteria in Solid Tumors (mRECIST) criteria at 30 days post-treatment. Secondary outcome was
adverse events. Relative risk (RR) with 95% CI was calculated, and multivariable logistic regression was performed to adjust for
confounders. Subgroup analyses and interaction tests were pre-specified to explore effect modifiers. This study was approved by the
Ethics Committee of Zhongshan Hospital, Fudan University (No. B2025-736). Due to the retrospective nature of the study, the
Ethics Committee exempted the requirement for informed consent. The study was conducted in accordance with the principles of the
Declaration of Helsinki, and patient identifiers were de-identified. Results: A total of 190 patients were finally enrolled, including
78 in the D-TACE group and 112 in the C-TACE group. The DCR was significantly higher in the D-TACE group than in the C-
TACE group (85.90% vs 72.32%, RR=1.19, 95% CI: 1.02-1.38, P=0.023). The ORR was also significantly higher in the D-TACE
group (48.72% vs 32.14%, RR=1.52, 95% CI: 1.08-2.13, P=0.011). After adjustment for multivariates, D-TACE remained
independently associated with disease control (adjusted OR=2.35, 95% CI: 1.12-4.93, P=0.023). Subgroup analyses showed that the
superior efficacy of D-TACE was most pronounced in patients with <3 tumors (DCR: 93.33% vs 77.59%, RR=1.20). Interaction
tests revealed significant effect modification by tumor number (P=0.042) and tumor diameter (P=0.038), but not by the three-way
interaction (P=0.205). No significant differences were observed between the two groups in the incidence of post-embolization
syndrome, infection, leukopenia, or hepatic dysfunction. No treatment-related deaths occurred in either group. Conclusion: D-
TACE provides superior short-term efficacy compared with C-TACE for the treatment of primary hepatocellular carcinoma, with a
comparable safety profile. The benefit is particularly evident in patients with low tumor burden (<3 tumors or diameter<7 cm). This
study did not provide long-term survival data, and the long-term benefits of D-TACE require further validation. Future prospective
randomized controlled trials with extended follow-up are warranted.

[Key words] Hepatocellular carcinoma; Drug-eluting beads; Transarterial chemoembolization; Curative effect; Retrospective
cohort study; mRECIST criteria
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%1 D-TACEZA5C-TACEABRX4IFERERELFTIILE

Tab.1 Comparison of baseline characteristics of primary hepatocellular carcinoma patients between D-TACE and C-TACE groups

Characteristic D-TACE (n=78) C-TACE (n=112) tIx*Z P value
Agelyear 61.2£10.5 60.8+11.2 0.251 0.802
Gender n (%) 0.033 0.857
Male 58 (74.4) 82(73.2)
Female 20 (25.6) 30 (26.8)
Etiology n (%) 0.562 0.755
Hepatitis B 54 (69.2) 75 (67.0)
Hepatitis C 8(10.3) 10 (8.9)
Other/unknown 16 (20.5) 27 (24.1)
Child-Pugh grade n (%) 0.203 0.652
A 56 (71.8) 77 (68.8)
B 22 (28.2) 35(31.3)
ECOG score n (%) 0.312 0.856
0 38 (48.7) 52 (46.4)
1 34 (43.6) 50 (44.6)
2 6(7.7) 10 (8.9)
BCLC stage n (%) 1.125 0.570
A 22(28.2) 30 (26.8)
B 38 (48.7) 50 (44.6)
C 18 (23.1) 32 (28.6)
Tumor number 7 (%) 0.485 0.486
<3 45 (57.7) 58 (51.8)
=3 33 (42.3) 54 (48.2)
Tumor diameter/cm 6.843.2 7.243.5 0.805 0.422
AFP/(ng-mL™) 235.6 (3.2-12 500.0) 312.4 (2.8-18 200.0) 1.052° 0.293

median (range)

AFP: Alpha-fetoprotein; BCLC: Barcelona Clinic Liver Cancer; ECOG: Eastern Cooperative Oncology Group; SD: Standard deviation. : Z

value of Mann-Whitney U test.

2 D-TACE4S5 C-TACE ARXK MITEBHILITHILER

Tab.2 Comparison of short-term efficacy of primary hepatocellular carcinoma patients between D-TACE and C-TACE groups

Efficacy outcome D-TACE (n=78) C-TACE (n=112) RR (95% CI) Adjusted OR (95% CI)* P value”
CR n (%) 8(10.26) 5(4.46) - - -
PR 1 (%) 30 (38.46) 31(27.68) - - -
SD n (%) 28 (35.90) 45 (40.18) - - -
PD n (%) 12 (15.38) 31(27.68) - - -
DCR/% 85.90 72.32 1.19 (1.02-1.38) 2.35(1.12-4.93) 0.023
ORR/% 48.72 32.14 1.52 (1.08-2.13) 2.10 (1.15-3.84) 0.011

CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease; DCR: Disease control rate; ORR: Objective
response rate; RR: Relative risk; OR: Odds ratio. " Adjusted for age, gender, BCLC stage, tumor number, tumor diameter, and Child-Pugh grade. *: P

value from chi-square test.

25y “fEPE”, I I 245 VR JE W E Al C-TACE ¥
1/10~1/5 " X Fh <l KE%E ., Kes”
AIZRAERIE , AU T IR ROR, dffre T
RN N Pt Vs W = = S O
W52 %W, CalliSpheres D-TACE X} T -4k AL FIHT
IHEE A FE B #4458 C-TACE %, #b—B{IE T
D-TACE RUFI LA VERRIE . T 7 tuffeas
1 CalliSpheres 22 {83k 5 % ¥ TACE TEIR Y7 i &k
P I8 R I R R e A MR EL 2 SR o ARBIF9E

iR EoN, 5 C-TACEAM I, D-TACERYT R A
PE 8 0 3 T e, HoZ R Y
Chernyshenko % ' % ) R G 4534 5 Meta 40t
(4N A 32 W RF 5T 3k 4 367 il %) 7%, DEB-
TACE 7e Mg 52 R 22 2% . A (overall
survival, OS) FITCif e E1F ] (progression-free
survival, PFS) Jyifi¥ e & EF C-TACE, HIf
RS RPN Y o BRAHBAE ) 4N 95 BT
P 8 1 [l B AR [ AE &2 B0, D-TACE 2H DCR
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#*3 D-TACEA5C-TACEAMTHILE: WHANTRZEERAKRE
Tab.3 Comparison of efficacy between D-TACE and C-TACE groups: subgroup analyses and interaction tests

D-
TACE/
Subero. C- DCR (D- DCR (C- RR (95% ORR (D- ORR (C- RR (95% P for
group TACE) TACE) CI) TACE) TACE) CI) interaction
TACE
n
Tumor number
<3 45/58 93.33% 77.59% 1.20 57.78% 29.31% 1.97 0.042!
(42/45) (45/58) (1.02-1.41) (26/45) (17/58) (1.22-3.18)
>3 33/54 75.76% 66.67% 1.14 36.36% 25.93% 1.40
(25/33) (36/54) (0.91-1.42) (12/33) (14/54) (0.78-2.51)
Tumor diameter/cm
<7 41/55 90.24% 74.55% 1.21 53.66% 30.91% 1.74 0.038*
(37/41) (41/55) (1.01-1.44) (22/41) (17/55) (1.08-2.79)
7-10 17/25 82.35% 64.00% 1.29 41.18% 20.00% 2.06
(14/17) (16/25) (0.96-1.73) (7/17) (5/25) (0.98-4.31)
>10 20/32 75.00% 68.75% 1.09 35.00% 25.00% 1.40
(15/20) (22/32) (0.75-1.58) (7/20) (8/32) (0.58-3.40)
Three-way interaction
Tumor number x tumor diameter X - - - - - - - 0.205

treatment

*: Tumor number x treatment; *: Tumor diameter x treatment. Efficacy was evaluated according to mRECIST criteria.

%4 D-TACEHS5C-TACEHREZMAEEENRRMILE
Tab.4 Comparison of adverse events of primary hepatocellular

carcinoma patients between D-TACE and C-TACE groups

95% CI: 0.75~1.58) , X ] gt i T F B A fas
PEA S ERNK S . SO R S R R, H—
e D(—T:%CE CiacE 7 ZACE £33 7!<X’E ‘u if%%ﬂéf:m %% o ‘DliB—TiCE Eaé

n=78)  (n=112) value & C-TACE iAY7 B U i 0 3 B 7 3 S & 4k

Post-embolization syndrome 56 (71.79) 77 (68.75) 0.23 0.628 M%EE%—\{?* , Xﬂ‘?]ﬂﬁ?@}%% , E;éﬁ{ﬁ\ﬁ (ﬁn
TACE+{ il . TACE+jiy7 5k TACE+ R &LIR YT )

n (%) 4

Infection n (%) 4(5.13)  7(6.25) 0.12 0.725
3 AR B Dy

Leukopenia 1 (%) 24(30.77) 32 (28.57) 0.14 0.703 o . .
5 AHFE AR SR BR A o O A A [ml B 5%

VePF i far AN nl ke, U FA T 22 A 3R ]
1 TRGE, (HECRTRZA (AN 0 B 7 42
PO AEARIIR S FER WA TR L) Tyl RER
W2 Q@ AT LIGIT S 30 dJFRCh T E 4

Hepatic dysfunction n (%) 33 (42.31) 44 (39.29) 0.23 0.631

1

Adverse events were graded according to CTCAE version 5.0.
Post-embolization syndrome included fever, pain, nausea, and
vomiting. No treatment-related deaths occurred in either group.
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