ImmunoTargets and Therapy Dovepress

Taylor & Francis Group

Comparative Effectiveness and Safety of Molecular
Targeted Therapy Plus PD-(L)| with or without
TACE in Unresectable Hepatocellular Carcinoma:
A Retrospective Study

Jiangtao Liu'*, Yan Wangz'*, Li Cui®?2, Yan Nie', Chao Li', Wenle Tan®?, Ye Li', Yanhua Bai',

Tao Wan?, Bingyang Hu®, Zhe Liu®, Minggen Hu?, Maoqgiang Wang(®?, Feng Duan?

'Department of Gastroenterology, Hainan Hospital of Chinese People’s Liberation Army (PLA) General Hospital, Sanya, Hainan, 572000, People’s
Republic of China; 2Department of Interventional Radiology, Chinese People’s Liberation Army (PLA) General Hospital, Beijing, 100853, People’s
Republic of China; 3Faculty of Hepato-Biliary-Pancreatic Surgery, Chinese People’s Liberation Army (PLA) General Hospital, Beijing, 100853, People’s
Republic of China

*These authors contributed equally to this work

Correspondence: Feng Duan, Email duanfeng@vip.sina.com

Objective: This study aims to compare the effectiveness and safety of TACE combined with molecular targeted therapy (MTT) plus
Programmed death-ligand 1 (PD-(L)1) antibodies versus MTT plus PD-(L)1 antibodies for HCC patients.

Methods: Data from HCC patients who received either MTT plus PD-(L)1 (systemic therapy group) or TACE combined with MTT
plus PD-(L)1 (combination therapy group) were retrospectively analyzed. The primary outcome was the objective reaction rate (ORR)
at the initial assessment post-treatment initiation. Secondary outcomes included progressive free survival (PES), overall survival (OS)
and grade-3 or higher adverse events.

Results: A total of 222 HCC patients were included (109 in the systemic therapy group, 113 in the combination therapy group).
Propensity score matching yielded 80 patients per group. The odds ratio for ORR in the combination therapy group was 1.29 (95% CI:
0.64-2.60; p=0.479). Subgroup analysis revealed significantly higher ORR for patients with AFP<200 ng/mL in the combination
therapy group (OR=3.54, p=0.016). For patients without PVTT, the ORR odds were slightly higher with combination therapy
(OR=5.33, p=0.068). Multivariate Cox regression analysis showed no significant differences in PFS (HR=0.68, p=0.131) or OS
(HR=0.86, p=0.674) between the two groups. Higher baseline AFP (>200 ng/mL) was associated with worse PFS (HR=1.68, p=0.012)
and OS (HR=2.33, p=0.021). Surgical resection improved PFS (HR=0.42, p<0.001) and OS (HR=0.31, p=0.004). Grade 3 or higher
adverse events were more common in the combination therapy group (52% vs 15%, p<0.0001).

Conclusion: No significant benefits were observed for combining TACE with MTT and PD-(L)1 in unresectable HCC patients.
However, TACE may offer advantages for patients with AFP<200 ng/mL or without PVTT.
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Background
Primary liver cancer, including hepatocellular carcinoma (HCC), is a significant contributor to global cancer-related
morbidity and mortality, ranking sixth and fourth, respectively.'> Unfortunately, over 50% of HCC patients receive
a diagnosis at stage Barcelona Clinic Liver Cancer (BCLC)-C, according to the Barcelona Liver Cancer Criteria (BCLC),
presenting a formidable challenge to treatment with an associated grim prognosis.***

The results of two Phase III global multicenter clinical trials, the SHARP and Oriental studies, have established the
role of multi-target tyrosine kinase inhibitors (TKIs) in treating BCLC-C HCC.>® Although TKIs have served as first-line
treatment for BCLC-C HCC for an extended period, their survival benefit remains limited.>’ In recent years, immune
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checkpoint inhibitors (ICIs) such as programmed death-1 (PD-1) and programmed death-ligand 1 (PD-L1) antibodies,
have demonstrated favorable efficacy and safety in Phase I and II clinical trials for BCLC-C HCC.*'' However, large-
scale clinical studies for BCLC-C HCC have failed to establish PD-(L)1 antibodies as superior to standard treatment.'*"?

Given the limited success of PD-(L)1 monotherapy as a first-line treatment for HCC, researchers have shifted focus to
combining PD-(L)1 antibodies with molecular targeted therapy (MTT) to enhance advanced HCC treatment. Recent
randomized controlled trials have demonstrated the safety and efficacy of various combination regimens involving PD-
(L)1 antibodies and MTT in treating BCLC-C stage HCC."*'® The landmark IMbravell150 study highlighted that the
combination of atezolizumab and bevacizumab (“T+A”) outperformed sorafenib monotherapy in terms of objective
response rate (ORR), progression-free survival (PFS), and median overall survival (OS) for unresectable HCC.'"'®
Following this study, clinical guidelines recommended the “T+A” combination regimen as a first-line treatment for
BCLC-C stage HCC, while other systemic combination regimens were considered as second-line treatment options.'**

Transarterial chemoembolization (TACE) is widely used for the treatment of HCC worldwide and is globally
recognized as a standard treatment for BCLC-B stage liver cancer.”’*' In clinical practice, over 50% of BCLC-C
stage liver cancer patients have undergone TACE treatment, which has demonstrated significant clinical benefit compared
to standard treatment.”>**> Tumor necrosis induced by TACE treatment promotes the release of tumor-associated antigens
and increases the mRNA expression level of PD-(L)1.>*** Consequently, the combination of local TACE treatment and
systemic therapy has garnered attention, offering hope for improved therapeutic outcomes for patients with unresectable
liver cancer. Several single-arm studies indicate that the objective response rate of TACE combined with MTT plus PD-
(L)1 ranges from 46.7 to 68.2%; with progression-free survival (PFS) and median overall survival (OS) durations of
8.5-13.3 months and 14.0-24.0 months, respectively.”*>! In comparative studies, recent retrospective cohort studies
comparing the efficacy of TACE combined with MTT plus PD-(L)1 versus MTT plus PD-(L)1 have shown increased
ORR and prolonged PFS and 0S.>'

This study aims to retrospectively extract patient data from the hospital information system of a tertiary referral
center. Specifically, the study focuses on patients who received MTT plus PD-(L)1 antibodies and those who underwent
TACE combined with MTT plus PD-(L)1 antibodies.

Materials and Methods

Patients

This retrospective cohort study received approval from the Ethics Committee of Chinese PLA General Hospital
(Approval number: S2023-313-01) and was registered in the Chinese Clinical Trial Registry (Registration number:
ChiCTR2300073556) before initiation. This study was conducted in accordance with the principles outlined in the
Declaration of Helsinki. The search terms “liver cancer”, “primary hepatocellular carcinoma”, and “liver malignant
tumor” were employed to retrieve cases from January 2020 to May 2023 within the hospital information system of the
first medical center of PLA General Hospital. Subsequently, we reviewed the retrieved medical records, and based on the
inclusion and exclusion criteria, screened HCC patients who received either MTT plus PD-1/PD-L1 (systemic therapy) or

TACE combined with MTT plus PD-(L)1 (combination therapy).

Inclusion and Exclusion Criteria

Eligible patients met the following criteria: 1) newly diagnosed primary liver cancer with clinical or pathological
diagnosis criteria; 2) BCLC-B or BCLC-C HCC without a baseline surgical index; 3) age between 18 and 75 years, of
either sex; 4) received MTT plus PD-(L)1 or TACE combined with MTT plus PD-(L)1; 5) underwent dynamic contrast-
enhanced MRI of the liver at baseline and follow-up; 6) underwent imaging and clinical evaluation at least once,
8~16 weeks post-treatment initiation. In this study, MTT plus PD-(L)1 referred to the simultaneous implementation of
PD-(L)1 and MTT within a 2-week interval. TACE combined with MTT plus PD-(L)1 referred to the initiation of TACE
therapy within 4 weeks of PD-(L)1 or MTT employing standard conventional TACE therapy in an “on-demand” mode,
considering liver function and physical status. No restrictions were imposed on the order of TACE and MTT plus PD-(L)
1 antibodies initiation. Exclusion criteria were: 1) any malignancy in other systemic systems; 2) severe vital organ
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insufficiency such as the heart, brain, and kidney; 3) Child-Pugh grade C liver function, massive ascites, hepatic
encephalopathy, or bleeding from esophageal and gastric varices within 6 months pre-treatment; 4) previous treatment
with TACE, ablation, targeted therapy, immunotherapy, radiation therapy, or surgery; 5) loss to follow-up after the first
visit.

Study Indexes

Following patient selection, we recorded baseline laboratory indicators, clinical information, and survival data.
Laboratory indicators included blood routine, biochemistry panel, coagulation, and alpha-fetoprotein. We analyzed
dynamic contrast-enhanced MRI of the liver at baseline and the first evaluation post-treatment. Baseline imaging
assessment included lesion diameter, lesion count, portal vein tumor thrombus, and extrahepatic metastasis. We recorded
the portal vein tumor thrombus (PVTT) according to the Cheng classification,*® ranging from type 1 to type 4. We
defined in the present study tumor without PVTT as PVTT-0. Liver tumor burden was classified according to the “Up-to
-7” criteria, with exceeding defined as a maximum diameter of intrahepatic tumors (cm) + number of lesions greater than
or equal to 7.** Tumor treatment response was assessed using mRECIST criteria,>> including complete response (CR),
partial response (PR), stable disease (SD), and disease progression (PD). Treatment information included drug type,
name, dose, administration cycle, number of TACE procedures, and whether surgery was performed. Adverse events
were recorded based on the common terminology criteria for adverse events (CTCAE) version 5.0.%¢ Survival informa-
tion was extracted from patient records, hospitalization records, and telephone follow-up information. Survival informa-
tion of patients lost to follow-up was censored according to the time of the last visit or hospitalization in survival
analysis.

Outcome Measurements

The primary outcome was the objective reaction rate (ORR) at the initial assessment post-treatment initiation. Secondary
outcomes included progressive free survival (PES), overall survival (OS) and grade-3 or higher adverse events (according
to CTCAE definitions). ORR was defined as the proportion of CR plus PR cases relative to the total. PFS was defined as
the time from treatment initiation to disease progression or death from any cause, whichever occurred first. OS was
defined as the duration from treatment initiation to death from any cause.

Statistical Methods

Measurement data were summarized as median and interquartile range (IQR), while categorical data were presented as
frequency and percentage. Continuous variables were compared using the independent #-test or Mann—Whitney U-test,
depending on their distribution. The Chi-square test or Fisher’s exact test was applied for categorical variables.

Propensity score matching (PSM) was employed to balance potential confounders in comparing the overall response
rate (ORR) between the two groups. Propensity scores were estimated using logistic regression, with treatment type
(combination vs systemic therapy) as the dependent variable and clinically relevant covariates (eg, sex, age, hepatitis
infection, AFP levels, “Up-to-7” criteria, PVTT classification, extrahepatic metastasis, and BCLC stage) as independent
variables. A 1:1 nearest-neighbor matching algorithm with a caliper of 0.2 of the standard deviation of the logit of the
propensity score was used without replacement. Covariate balance before and after matching was assessed using
standardized mean difference (SMD), with an SMD < 0.1 indicating adequate balance.

Post-matching, odds ratios (ORs) for ORR were compared between groups. Subgroup analyses were conducted for
sex, age (>65 years), AFP levels (>200 ng/mL), PVTT classification, extrahepatic metastasis, BCLC stage, and “Up-to-7”
criteria.

Progression-free survival (PFS) and overall survival (OS) were compared using the Log rank test, and multivariate
Cox proportional hazards models were employed to identify independent prognostic factors. Covariates included
treatment group, age, sex, AFP levels, viral hepatitis status, extrahepatic metastasis, “Up-to-7” criteria, BCLC stage,
PVTT classification, and surgical resection. Statistical significance was defined as p < 0.05, and all analyses were
conducted using R software (version 4.2.2).
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Results

Overall results

The study finally included 222 cases of HCC, comprising 109 cases in the systemic therapy group and 113 cases in the
TACE combination therapy group. No significant differences were observed in the distribution of sex, mean age, viral
hepatitis, TBIL, MELD score, CPS grade, AFP levels, and extra-hepatic metastasis between the therapy groups.
However, there were statistically significant differences in the presence of PVTT and BCLC-class.

The median follow-up time was 15.1 months overall, with 18.6 months in the systemic therapy group and 13.2
months in the combination therapy group. The mean time from baseline to the first evaluation was 102 days in the
systemic therapy group and 129 days in the combination therapy group. The mean number of TACE procedures before
the first evaluation was 1.9 in the combination therapy group. The mean treatment cycle before evaluation was 4.7 in the
systemic therapy group and 5.4 in the combination therapy group. The mean total cycle was 14.9 in the systemic therapy
group and 19.3 in the TACE combination therapy group.

All PD-(L)1 agents included atezolizumab, sintilimab, pembrolizumab, teplizumab, tirelizumab, and camrelizumab.
MTT agents included bevacizumab, lenvatinib, sorafenib, donafenib, and apatinib. In the systemic therapy group, the top
three MTT plus PD-(L)1 combinations were sintilimab plus lenvatinib (87/109, 79.8%), atezolizumab plus bevacizumab
(6/109, 5.5%), and pembrolizumab plus lenvatinib (5/109, 4.6%). In the TACE combination therapy group, the top three
combinations were sintilimab plus lenvatinib (42/113, 40.8%), atezolizumab plus bevacizumab (17/113, 15.0%), and
sintilimab plus bevacizumab (5/113, 4.4%).

A significant difference in the rate of surgical resection was observed between the two groups (p-value: <0.001), with
a higher rate in the systemic therapy group (62%) compared to the combination therapy group (12%).

Objective Response Rate
Table 1 describes the baseline characteristics and their balance before and after PSM. The post-matching results indicate
that PSM successfully balanced the baseline covariates between the combining therapy and systemic therapy groups,

Table | Baseline Covariates Before and After Matching

Variables Level Before Matching After Matching
Combining Therapy Systemic Therapy sMD* Combining Systemic Therapy sMD*
Therapy
n 13 109 80 80
Sex (%) Female | 96 (85.0) 91 (83.5) -0.040 13 (16.2) 13 (16.2) 0.000
Male 17 (15.0) 18 (16.5) 0.040 67 (83.8) 67 (83.8) 0.000
Age (mean (SD)) 56.05 (10.19) 54.04 (10.09) —0.200 55.25 (11.02) 54.74 (10.16) —0.051
Virus.hepatitis (%) Yes 12 (10.6) 9(83) —0.086 70 (87.5) 74 (92.5) 0.181
No 101 (89.4) 100 (91.7) 0.086 10 (12.5) 6 (7.5) —0.181
MELD (mean (SD)) 58.21 (5.81) 58.14 (3.28) —0.023 57.90 (3.22) 58.07 (3.49) 0.053
AFP (mean (SD)) 10,671.93 (19,848.93) 8389.03 (17,742.41) -0.129 | 9893.23 (19,713.41) 8591.72 (18,092.84) -0.073
Above_up.to.7 (%) No 16 (14.2) 22 (20.2) 0.150 14 (17.5) 15 (18.8) 0.031
Yes 97 (85.8) 87 (79.8) —0.150 | 66 (82.5) 65 (81.2) —0.031
PVTT_Cheng (%) 0 32 (283) 16 (14.7) —0.385 18 (22.5) 15 (18.8) —0.106
| 6 (5.3) 18 (16.5) 0.302 6 (7.5) 8 (10.0) 0.069
2 66 (58.4) 50 (45.9) —0.252 | 47 (58.8) 49 (61.3) 0.050
3 9 (8.0) 25 (22.9) 0.356 9 (11.2) 8 (10.0) —0.030
Extra.hepatic.metastasis (%) No 95 (84.1) 95 (87.2) 0.092 71 (88.8) 67 (83.8) -0.149
Yes 18 (15.9) 14 (12.8) -0.092 | 9(I1.2) 13 (16.2) 0.149
BCLC.class (%) B 30 (26.5) 12 (11.0) —0.496 16 (20.0) 12 (15.0) —0.159
C 83 (73.5) 97 (89.0) 0.496 64 (80.0) 68 (85.0) 0.159

Note: “Standardized Mean Difference.
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creating a total of 80 patients received systemic therapy, and a matched cohort of 80 patients received TACE combining
therapy (Figure 1).

Of the 80 patients who received systemic therapy, 56 (70.0%) achieved ORR. In the combining therapy group, 60 out
of 80 patients (75.0%) achieved ORR. Overall, the crude odds ratio (OR) for the ORR in the combining therapy group
compared to the systemic therapy group was 1.29 (95% CI: 0.64-2.60; p-value: 0.479) without statistically significant.

However, the analysis revealed a significant interaction with alpha-fetoprotein (AFP) levels above 200 (P for
interaction = 0.008), suggesting that the effect of the treatment might be different for patients with different AFP levels.
In the subgroup of patients with AFP levels<200, the combining therapy group had a notably higher response rate of
81.0% compared to 54.5% in the systemic therapy group. This difference translated into a statistically significant crude
OR of 3.54 (95% CI: 1.29-10.34, P = 0.016), indicating that patients with lower AFP levels might respond significantly
better to combining therapy relative to systemic therapy.

In the subgroup of patients without PVTT (PVTT-0), patients receiving combining therapy had a response rate of
88.9%, remarkably higher than the 60.0% response rate in the systemic therapy group. The crude OR was 5.33 with
marginal significance (95% CI: 0.99—42.00, P=0.068).

Progression-Free Survival
In PFS analysis including comprising 109 cases in the systemic therapy group and 113 cases in the TACE combination
therapy group, 121 events were recorded, with 64 events in the systemic therapy group and 57 in the combination therapy
group. The median PFS was 15.4 months in the systemic therapy group and 13.1 months in the combination therapy
group.

In the systemic therapy group, the PFS rates were 58.49% (95% CI: 49.14-69.63), 22.46% (95% CI: 13.61-37.07),
and 10.11% (95% CI: 3.87-26.42) at 12, 24, and 36 months, respectively. In the combination therapy group, the PFS

Subgroup Systemic therapy* Combining therapy* OR (95% CI) P value P for interaction
Overall 56/80 (70.0) 60/80 (75.0) —— 1.29 (0.64-2.60)  0.479
Sex E 0.476

Female 9/13 (69.2) 11/13 (84.6) —i-— 2.44 (0.38-20.73) 0.36

Male 47/67 (70.1) 49/67 (73.1) —— 1.16 (0.55-2.47)  0.702
Age_above65 | 0.647

No 45/66 (68.2) 47/63 (74.6) —— 1.37 (0.64-2.99)  0.421

Yes 11/14 (78.6) 13/17 (76.5) — 0.89 (0.15-4.89)  0.889
Virus.hepatitis E 0.123

Yes 53/74 (71.6) 51/70 (72.9) —— 1.06 (0.51-2.22)  0.869

No 3/6 (50.0) 9/10 (90.0) 1:—-7 9.00 (0.81-227.46) 0.099
AFP_above200 E 0.008

No 18/33 (54.5) 34/42 (81.0) | —— 3.54 (1.29-10.34) 0.016

Yes 38/47 (80.9) 26/38 (68.4) — 0.51 (0.18-1.38)  0.19
Above_up.to.7 | 0.391

No 9/15 (60.0) 11/14 (78.6) — 2.44 (0.49-14.32) 0.286

Yes 47/65 (72.3) 49/66 (74.2) —— 1.10 (0.51-2.41)  0.802
PVTT_Cheng | 0.321

0 9/15 (60.0) 16/18 (88.9) —— 5.33 (0.99-42.00) 0.068

1 6/8 (75.0) 4/6 (66.7) —— 0.67 (0.06-7.55)  0.733

2 36/49 (73.5) 35/47 (74.5) — 1.05 (0.42-2.65)  0.911

3 5/8 (62.5) 5/9 (55.6) — . 0.75 (0.10-5.29)  0.772
Extra.hepatic.metastasis E 0.84

No 47/67 (70.1) 53/71 (74.6) —— 1.25 (0.59-2.67)  0.555

Yes 9/13 (69.2) 7/9 (77.8) —f—-— 1.56 (0.23-13.68) 0.659
BCLC.class ; 0.255

B 8/12 (66.7) 14/16 (87.5) . 3.50 (0.55-29.64) 0.198

C 48/68 (70.6) 46/64 (71.9) —— 1.06 (0.50-2.28)  0.87

01 i 74 546

Systemic therapy Better Combining therapy Better

Figure | Forest plot of subgroup analysis of ORR: *no. of events/total no.(%).
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rates were 55.39% (95% CI: 46.05-66.61), 25.16% (95% CI: 15.03—42.11), and 18.87% (95% CI: 8.78-40.55) at 12, 24,
and 36 months, respectively.

With Log rank test, the TACE combination therapy group exhibited an HR of 1.07 (95% CI: 0.75-1.54; p-value:
0.712) compared to the systemic therapy group. However, in the multivariate Cox regression model including age, sex,
AFP, virus hepatitis, extrahepatic metastasis, “Up-to-7”, BCLC-stage, PVTT classification, and surgical resection as
covariates, the combination therapy group demonstrated an HR of 0.68 (95% CI: 0.44—1.11; p-value: 0.131) compared to
the systemic therapy group (Figure 2). Holding other covariates constant, patients with baseline AFP>200 ng/mL had
a significantly increased HR of PFS compared to patients with AFP<200 ng/mL (HR=1.68, 95% CI: 1.12-2.51; p-value:
0.012). Additionally, patients undergoing surgical resections had a significantly decreased HR of PFS compared to those
who did not (HR=0.42, 95% CI: 0.26-0.68; p-value<0.001).

Overall Survival
A total of 43 deaths were recorded, comprising 23 deaths in the systemic therapy group and 20 deaths in the combination
therapy group. The primary causes of death were liver failure, gastrointestinal bleeding, and infection.

In the systemic therapy group, the survival rates were 87.27% (CI: 80.76~94.30), 77.28% (CI: 68.49~87.21), and
63.57% (CI: 49.00~82.48) at 12, 24, and 36 months, respectively. In the combination therapy group, the survival rates
were 87.19% (CI: 80.64~94.28), 73.22% (CI: 61.26~87.52), and 55.47% (CI: 35.68~86.25) at 12, 24, and 36 months,
respectively. The median survival could not be calculated as less than half of the patients had experienced the event.

With Log rank test, the HR of OS for the TACE combination therapy group compared to the systemic therapy group
was 1.19 (95% (CI): 0.64-2.20; p-value: 0.582). In the multivariate Cox regression model with age, sex, AFP, virus
hepatitis, extrahepatic metastasis, “Up-to-7”, BCLC-stage, PVTT classification, and surgical resection as covariates, the
HR decreased to 0.86 (95% CI: 0.42~1.76, p-value: 0.674) for the TACE combination therapy group compared to the
systemic therapy group (Figure 3). Similar to the PFS analysis result, patients with baseline AFP>200 ng/mL had
a significantly increased HR of OS compared to patients with AFP<200 ng/mL (HR=2.33, 95% CI: 1.13-4.78; p-value:

1.00+
E 0.75+
5
(]
Qo
g
a 0.50+
©
2
>
1
=
v 0.25+ —+— Group=Systemic therapy
=+= Group=Combining therapy
Log-rank
0.00q p=0.71

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 3 6 9 1215 18 21 24 27 30 33 36 39 42 45 48
Time (months)

Number at risk

BN ]0999 725444301914 8 6 3 3 2 2 1 0 O

B 11310276 55362113 8 4 2 2 2 2 0 0 0 O

Figure 2 Kaplan—Meier analysis of progression-free survival.
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Figure 3 Kaplan—Meier analysis of overall survival.

0.021). Additionally, patients receiving surgical resection had a significantly decreased HR of OS compared to those not
receiving surgical resections (HR=0.31, 95% CI: 0.14-0.68; p-value: 0.004).

Adverse Events

During the follow-up period, 75 cases (33.8%) of grade 3 or higher adverse events (AEs) were observed, including 16
cases in the systemic therapy group and 59 cases in the combination therapy group. The incidence of grade 3 or higher
AEs was significantly higher in the TACE combining group than the systemic group (52% vs 15%, p-value<0.0001). In
the systemic therapy group, the three most common adverse events were rash, peeling of hands/feet, and hypertension. In
the combination therapy group, the three most common adverse events were elevated ALT /AST, rash, and peeling of
hands/feet. No adverse events leading to death were observed in either group during follow-up.

Discussion
This study reveals that patients treated with TACE combined with MTT plus PD-(L)1 exhibit a similar overall response
rate (ORR) to those treated with MTT plus PD-(L)1 alone during the first follow-up. Few studies have directly compared
the objective response between these two treatment modalities. A previous report suggested that TACE combined with
apatinib plus camrelizumab significantly improved ORR and disease control rate (DCR) compared to apatinib plus
camrelizumab alone in patients with unresectable HCC.>® However, the present study did not align with this report.
Tissue and serum VEGF levels have been significantly associated with overall survival in HCC.*’*® TACE-induced
hypoxic environments stimulate the VEGF pathway, promoting neovascularization.”® When TACE is less effective,
especially in cases with heavy tumor burden or advanced HCC, it may induce significant neoangiogenic reactions,
vascular remodeling, and overgrowth of residual tumors, indicated by an increase in VEGF levels following treatment.>~
41 A significant rise in serum VEGF shortly after TACE correlates with extrahepatic metastasis and poor outcomes.*®
Furthermore, TACE has demonstrated limited efficacy in patients with intermediate-stage HCC exceeding the “Up-to-7”

criteria.*?
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A recent multicenter retrospective cohort study demonstrated that TACE combined with systemic therapy for
unresectable HCC achieved superior clinical outcomes compared to TACE alone.** However, this result only confirmed
the added value of systemic therapy in combination with TACE, which is not the standard treatment for advanced HCC.
In advanced cases, the embolization effect may not be as effective as theoretically anticipated, as supported by a meta-
analysis showing that hepatic arterial infusion chemotherapy (HAIC) outperforms TACE in advanced HCC patients.**
Even for intermediate-stage HCC, recent findings from a phase III trial revealed that FOLFOX-HAIC significantly
improved overall survival, response rate, progression-free survival, and symptomatic progression-free survival compared
to TACE.**

Although the TACE combination group did not demonstrate a significant overall advantage compared to systemic
therapy, subgroup analyses provide critical insights. Patients with AFP < 200 ng/mL exhibited higher odds of achieving
an ORR with TACE combination therapy, as did patients without PVTT. The efficacy of TACE in intermediate-stage
HCC without PVTT is well-recognized and widely recommended. In such cases, TACE is more likely to achieve
complete embolic necrosis, resulting in higher ORR, which systemic therapy alone may struggle to achieve. Although
there are no direct comparative studies of MTT combined with PD-(L)1 for intermediate-stage HCC, our subgroup results
suggest that TACE remains an important component of treatment in cases without portal invasion.*?

While few studies have compared the survival outcomes of TACE combined with MTT plus PD-(L)1 versus MTT
plus PD-(L)1 alone, previous research has demonstrated that the combination improves median overall survival (mOS)
and median progression-free survival (mPFS) in patients with advanced HCC.?'** However, our study reveals similar
PFS and OS between the two groups, challenging previous findings.

The effectiveness of TACE is particularly pronounced in patients with lower tumor burden or without PVTT.
However, for patients with higher tumor burdens, TACE requires a more aggressive approach, including higher dosages
of embolic agents. This can cause significant liver damage, reducing the opportunity for patients to receive alternative
therapies and diminishing overall survival. Notably, a higher tumor burden is associated with a decrease in overall
survival from 25.1 to 8.4 months following TACE treatment.*> Although liver function generally recovers post-TACE, its
long-term impact on hepatic reserve remains uncertain. For HCC patients, most of whom have underlying cirrhosis,
preserving liver function is crucial to survival.

The ORR and survival results in our study exceeded those reported in earlier studies. Previous single-arm observa-
tional studies reported an ORR of 46.7-68.2% for TACE combined with MTT plus PD-(L)1, with mPFS ranging from
8.5-13.3 months and mOS from 14.0-24.0 months.”*>' In our study, the overall ORR was 71.6%, with 75.2% in the
TACE combination group and 67.9% in the MTT plus PD-(L)1 antibodies group. Comparative cohort studies on survival
data revealed that the TACE combination group exhibited a median OS and PFS of 20.3 to 24.8 months and 7.4 to 12.1
months, respectively, compared to 10.5 to 13.1 months and 3.7 to 7.8 months in the MTT plus PD-(L)1 antibodies
group.®'”? The mPFS was reported as 6.9 months in the IMbravel50 trial,'” 6.8 months in the KEYNOTE-524 trial,'®
and 4.6 months in the ORIENT-32 trial.'* In our study, the median PFS was 15.4 months in the systemic therapy group
and 13.1 months in the combination therapy group. The mOS could not be calculated as fewer than half of the patients
experienced the event during the median follow-up of 15.1 months, suggesting potential longer survival times in both
groups.

On one hand, despite the “T+A” regimen being a guideline recommendation, actual clinical practice reveals various
combination regimens with significant discrepancies among studies.*® In our study, the sindilizumab and lenvatinib
combination was the most commonly used in both groups. Therefore, the variations in PFS and OS might be linked to the
study cohorts’ characteristics or the selected targeted immune drugs. Reports indicate a median PFS of 11.3 months for
lenvatinib plus sintilimab therapy in real-world practice.*” A multicenter retrospective study focusing on TACE
combined with lenvatinib plus sintilimab in unresectable HCC reported a mPFS of 13.3 months, closely aligning with
our findings.”® Another study investigating the efficacy and safety of TACE combining lenvatinib plus PD-(L)! in
advanced HCC achieved an objective response rate (ORR) of 69.3%.2° On the other hand, our study, like the previously
mentioned studies, has a retrospective nature, carrying potential selection bias. It is conceivable that patients with
accessible follow-up information or those who received follow-up were those with better treatment outcomes, potentially
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leading to an overestimation of the treatment effect, while those with poor outcomes may have been overlooked or
missed.

Multivariate analysis identified AFP <200 ng/mL and surgical resection as independent positive factors associated
with PFS and OS. Although AFP is not an ideal prognostic marker for HCC, it is the most frequently used biomarker in
clinical management. AFP levels (with cut-off values of 200 ng/mL or 400 ng/mL) have repeatedly proven predictive or
prognostic in various clinical scenarios, including transplantation.*®

It has been reported that subsequent surgery can be feasible and safe for selected patients after downgrading through
the combination of MTT and PD-(L)1. In a study by Zhang et al, 44 patients with unresectable recurrent HCC received
MTT plus PD-(L)1 combination therapy, resulting in a median OS of 27.0 months and median PFS of 15.0 months.*’ In
another study by Zhu et al, 24 patients who underwent RO resection were independently associated with a favorable
overall survival in multivariate analysis.’® The median OS post-surgery was not reached in the median follow-up time of
23.4 months, compared to a median of 16 months in the non-surgery group. The overall survival rates observed in these
two studies were numerically greater than those reported in the IMbravel50 trial (19.2 months) and the KEYNOTE-524
trial (22.4 months).'”'*

Treatment-related side effects are important indicators for evaluating HCC treatment regimens. In this study, the
incidence of grade 3 or higher adverse events was significantly higher in the TACE combination group compared to the
systemic group. This elevation was attributed to the relatively high incidence of hepatocellular damage resulting from
decreased artery infusion and local chemotherapy, evident in elevated ALT/AST levels, which constituted the most
common adverse events in the TACE combination therapy group. Therefore, considering adverse events and potential
liver damage is essential before contemplating the addition of TACE to the systemic therapy in the treatment regimen for
unresectable HCC.

There were several limitations in this study. Firstly, being retrospective, it inherently includes biases of various
origins, particularly selection bias, and confounders. Although regression analysis aids in mitigating the effects of
covariates on primary results, it cannot eliminate unknown factors that may contribute to the endpoints. Another factor
that needs to be addressed is the variety of MTT plus PD-(L)1 combinations. The uneven distribution of combinations
between the two study arms might diminish the power of the study results. The follow up was relatively short.

Conclusion

Based on the study results and its retrospective nature, we conservatively conclude that no significant benefits were
evident for unresectable HCC patients with simultaneous TACE combined with MTT plus PD-(L)1 compared to MTT
plus PD-(L)1 alone. TACE might augment treatment value for a subgroup of patients with AFP<200 ng/mL or without
PVTT. A prospective randomized controlled trial is imperative before drawing a definitive conclusion.

Data Sharing Statement
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable
request.
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