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Abstract
Background

The optimal second-line treatment after atezolizumab plus bevacizumab (Atezo + Bev) failure in
unresectable hepatocellular carcinoma (HCC) remains uncertain. We compared durvalumab plus
tremelimumab (Dur + Tre) with lenvatinib in this setting.

Methods

We retrospectively analyzed 108 patients with unresectable HCC who experienced treatment failure
during first-line Atezo + Bev and subsequently received Dur + Tre (n = 22) or lenvatinib (n = 86) as second-
line therapy between January 2021 and March 2025 across eight Japanese institutions. Overall survival
(0S), progression-free survival (PFS), tumor response, treatment-related adverse events (TRAESs), liver
function at discontinuation, subsequent therapy, and post-treatment survival (PTS) were evaluated.
Group comparisons were performed using the Mann—Whitney U test and Fisher’s exact test, and survival
outcomes were analyzed using Kaplan—Meier methods, log-rank tests, and Cox proportional hazards
models.

Results

Baseline characteristics were generally balanced, except for more prior Atezo + Bev courses in the Dur +
Tre group. Median OS was 16.1 versus 10.4 months (hazard ratio [HR], 0.45; 95% confidence interval [CI],
0.19-1.04; p = 0.063), median PFS was 2.8 versus 4.0 months (HR, 1.00; 95% CI, 0.52-1.91; p = 0.995),
and median PTS was 13.6 versus 5.8 months (HR, 0.50; 95% Cl, 0.20-1.16; p = 0.106). Objective
response rates were 13.6% versus 10.5%, and disease control rates were 31.8% versus 52.3%. Any-grade
TRAEs were less frequent with Dur + Tre (54.5% vs. 89.5%; p < 0.001). Changes in Child—Pugh and
albumin-bilirubin scores and subsequent systemic therapy rates did not differ significantly between the
groups among evaluable patients.

Conclusions

Dur + Tre was associated with fewer any-grade TRAEs and nonsignificant trends toward longer OS,
whereas lenvatinib achieved numerically higher disease control. Further studies are warranted to identify
patients most likely to benefit from Dur + Tre therapy.

BACKGROUND

Hepatocellular carcinoma (HCC) remains a major cause of cancer-related mortality worldwide [1], and
many patients present with unresectable or advanced disease [2]. Over the past decade, systemic
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therapy for unresectable HCC has evolved substantially, with the introduction of molecular targeted
agents and immune checkpoint inhibitor (ICl)-based combinations improving clinical outcomes.
Sorafenib and lenvatinib were historically used as standard first-line tyrosine kinase inhibitors (TKIs) [3],
whereas atezolizumab plus bevacizumab (Atezo + Bev), durvalumab plus tremelimumab (Dur + Tre), and
ipilimumab plus nivolumab (Ipi+Nivo) have become preferred first-line options for eligible patients based
on the results of phase 3 trials [4-6]. In current clinical practice, Atezo + Bev is the most commonly used
first-line regimen for unresectable HCC [7], owing to its favorable efficacy and safety profile as well as
accumulating real-world evidence.

Despite these advances, most patients eventually experience disease progression, making the selection
of subsequent therapy increasingly important. In the era of sorafenib monotherapy, several agents,
including regorafenib, ramucirumab, and cabozantinib, demonstrated survival benefits as second-line
therapies in phase 3 trials [8—10]. However, these pivotal studies enrolled patients after sorafenib failure,
and their findings cannot be directly extrapolated to patients previously treated with ICl-based
combinations, such as Atezo + Bev. Therefore, the optimal second-line treatment after Atezo + Bev failure
remains unclear. In real-world practice, systemic agents approved for first-line treatment, including Dur +
Tre, Ipi+Nivo, and lenvatinib, are often used sequentially at the discretion of the treating physician,
although robust comparative evidence to guide regimen selection remains limited.

Among the available options after Atezo + Bev failure, lenvatinib has been studied relatively extensively.
In addition to several retrospective studies, a recent phase 2 trial reported promising efficacy, with a
median progression-free survival (PFS) of 5.4 months and a disease control rate (DCR) of 82% [11]. In
contrast, evidence on Dur + Tre after Atezo + Bev failure remains limited, particularly for second-line use
[12, 13]. Because Dur + Tre is a mechanistically distinct ICI-based regimen that combines programmed
death-ligand 1 (PD-L1) blockade with cytotoxic T lymphocyte antigen-4 (CTLA-4) inhibition, it may
provide clinical benefit despite prior exposure to Atezo + Bev. However, its outcomes as second-line
therapy after Atezo + Bev failure have not been fully established.

To address this evidence gap, we conducted a multicenter retrospective study comparing the efficacy
and safety of Dur + Tre and lenvatinib as second-line therapy in patients with unresectable HCC who
experienced disease progression during first-line Atezo + Bev treatment.

METHODS
Patients

We retrospectively reviewed 108 patients with unresectable HCC who received Dur + Tre or lenvatinib as
second-line systemic therapy after failure of first-line Atezo + Bev across eight institutions in Japan.
Patients were eligible if they had (1) histologically and/or radiologically confirmed HCC; (2) unresectable
disease not amenable to curative treatment; (3) received Atezo + Bev as first-line systemic therapy; (4)
evidence of treatment failure during Atezo + Bev therapy; (5) initiated Dur + Tre or lenvatinib as second-
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line therapy between January 2021 and March 2025; and (6) were aged = 18 years. Patients who
discontinued Atezo + Bev because of treatment-related adverse events (TRAEs), deterioration in
performance status, or worsening liver function without evidence of treatment failure were excluded.

Treatment failure during Atezo + Bev therapy was defined as radiologically confirmed progressive
disease (PD) according to Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 or modified
RECIST (mRECIST); unequivocal tumor marker elevation accompanied by radiological tumor
enlargement that did not meet the (m)RECIST criteria for PD; or other clinical evidence of disease
progression, as determined by the treating physician. Follow-up data were collected through September
2025.

The Kyoto University Graduate School and Faculty of Medicine, Ethics Committee approved the study
protocol (approval no. R3950). The study was conducted with the permission from the head of each
participating institution and adhered to the principles of the Declaration of Helsinki. The requirement for
written informed consent was waived by the Kyoto University Graduate School and Faculty of Medicine,
Ethics Committee because of the retrospective nature of the study. Information regarding the study was
disclosed to patients, who were provided with the opportunity to opt out.

Treatment protocol

Dur + Tre was administered according to the single tremelimumab regular interval durvalumab (STRIDE)
regimen, consisting of a single priming dose of tremelimumab 300 mg plus durvalumab 1500 mg,
followed by durvalumab 1500 mg every 4 weeks [5]. The treating physicians determined treatment
interruption or discontinuation according to each patient’s clinical condition and adverse events.

Patients received oral lenvatinib once daily at an initial dose of 12 mg/day if they weighed = 60 kg and 8
mg/day if they weighed < 60 kg [3]. The treating physicians determined dose modifications, including
treatment interruption and dose reduction, according to each patient’s clinical condition, liver function,
and adverse events.

Treatment response was evaluated using contrast-enhanced computed tomography or magnetic
resonance imaging at intervals of approximately 6—8 weeks, unless clinically contraindicated. Tumor
markers, including alpha-fetoprotein and des-gamma-carboxy prothrombin, were measured according to
routine clinical practice at each institution. Treatment continued until disease progression, death,
unacceptable adverse events, or a physician’'s decision to discontinue treatment. Treatment beyond
progression was permitted when the treating physician considered it clinically appropriate.

Study endpoints

The primary endpoint was overall survival (0S), defined as the interval from initiation of second-line
treatment to death from any cause. Treatment initiation was defined as the date of the first Dur + Tre
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infusion or the first lenvatinib dose.

Secondary endpoints were PFS, objective response rate (ORR), clinical benefit rate (CBR), DCR, and the
frequency of TRAEs. PFS was defined as the interval from initiation of second-line treatment to disease
progression or death from any cause. Patients who discontinued second-line treatment without
documented progression or death were censored at the date of treatment discontinuation; patients who
remained on second-line treatment without documented progression or death were censored at the date
of the last follow-up. Radiological responses were assessed according to RECIST version 1.1 and
mRECIST. ORR was the proportion of patients who achieved a complete response (CR) or partial
response (PR), and DCR was defined as the proportion of patients who achieved CR, PR, or stable
disease (SD). Consistent with our previous studies [14, 15], CBR was defined as the proportion of
patients who achieved CR or PR, or SD lasting = 180 days. TRAEs were graded according to the Common
Terminology Criteria for Adverse Events, version 5.0.

Exploratory endpoints included liver function at treatment discontinuation, subsequent treatment, and
post-treatment survival (PTS). Liver function was evaluated using Child—Pugh and albumin-bilirubin
(ALBI) scores at the initiation and discontinuation of second-line treatment. Subsequent treatment was
classified as any subsequent treatment and subsequent systemic therapy. PTS was evaluated among
patients who discontinued second-line therapy during follow-up and was defined as the interval from
second-line treatment discontinuation to death from any cause. These analyses were based on
available-case data; no imputation was performed for missing values.

Statistical analysis

Baseline characteristics, treatment efficacy, and TRAE frequency were compared between the Dur + Tre
and lenvatinib groups. Continuous and ordinal categorical variables were presented as medians with
interquartile ranges or as numbers and percentages, as appropriate, and were compared using the
Mann—-Whitney U test. Nominal categorical variables were presented as numbers and percentages and
were compared using Fisher’s exact test. Kaplan—Meier curves were generated for OS, PFS, and PTS and
compared using the log-rank test. Hazard ratios (HRs) and 95% confidence intervals (Cls) were
estimated using Cox proportional hazards models, with lenvatinib as the reference group. Median follow-
up was estimated using the reverse Kaplan—Meier method.

Because lenvatinib was already available when Atezo + Bev was approved, whereas Dur + Tre became
available later, temporal bias related to treatment era was considered possible. To assess whether
outcomes were consistent in a more contemporary cohort, we performed a sensitivity analysis restricted
to patients who initiated second-line treatment on or after January 1, 2023, because Dur + Tre was
approved in Japan on December 23, 2022.

We performed a post hoc exploratory comparison of PTS among patients receiving second-line
lenvatinib according to whether they subsequently received Dur + Tre as third- or later-line treatment.
Because subsequent Dur + Tre exposure was defined after the PTS time origin and the dates of Dur + Tre
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initiation were not uniformly available, neither a landmark analysis nor a time-dependent Cox analysis
could be performed. This comparison was therefore descriptive and inherently susceptible to immortal-
time and treatment-selection bias. Another exploratory analysis was conducted to identify baseline
characteristics or prior treatment-related factors associated with disease control in the Dur + Tre group,
because disease control with Dur + Tre appeared to be associated with favorable long-term outcomes.
All statistical tests were two-sided, and p < 0.05 was considered statistically significant. Statistical
analyses were performed using R version 4.1.2 (R Foundation, Vienna, Austria).

RESULTS
Patient characteristics

The study included 108 patients with unresectable HCC; 22 received Dur + Tre and 86 received lenvatinib
as second-line therapy after Atezo + Bev failure. Baseline characteristics at second-line treatment
initiation are presented in Table 1. Overall, the groups were generally balanced. The median age was 76
years in the Dur + Tre group and 74 years in the lenvatinib group. Liver function, Barcelona Clinic Liver
Cancer (BCLC) stage, macrovascular invasion, extrahepatic metastasis, and tumor marker levels did not
differ significantly between groups. The number of prior Atezo + Bev treatment courses was higher in the
Dur + Tre group than in the lenvatinib group (median, 12 vs. 8 courses; p = 0.035). The criteria for Atezo +
Bev failure were also similar, with RECIST PD accounting for most cases.

Page 7/24



Table 1
Baseline patient characteristics at second-line treatment initiation

Age, years Dur + Tre (n = 22) Lenvatinib (n = 86) p-value

76.0 [70.3-80.5] 74.0 [65.0-79.0] 0.364
Sex 0.170
Male 20 (90.9%) 64 (74.4%)

Female

Body mass index, kg/m?
Performance status

0

1

2

3

Etiology

Viral

Non-viral

Child-Pugh score

O© 00 N o o

ALBI score
BCLC stage
A
B

2 (9.1%)

23.8[20.9-25.4]

15 (68.2%)
7 (31.8%)
0 (0.0%)

0 (0.0%)

11 (50.0%)
11 (50.0%)

11 (50.0%)
27.3%)

6 (

4(18.2%)

1(4.5%)
(

0 (0.0%)

-2.19[-2.32t0 -1.83]

1 (4.5%)
6 (27.3%)

22 (25.6%)
23.2 [20.4-25.8]

67 (77.9%)
15 (17.4%)
3 (3.5%)
1(1.2%)

43 (50.0%)
43 (50.0%)

37 (43.0%)

30 (34.9%)

10 (11.6%)

6 (7.0%)

3 (3.5%)

-2.30 [-2.60 to -1.99]

3 (3.5%)
33 (38.4%)

0.804

0.424

1.000

0.610

0.228
0.436

Dur + Tre, durvalumab plus tremelimumab; ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver

Cancer; CRP, C-reactive protein; AFP, alpha-fetoprotein; DCP, des-gamma-carboxy prothrombin; Atezo

+ Bey, atezolizumab plus bevacizumab; RECIST, Response Evaluation Criteria in Solid Tumors;

mRECIST, modified RECIST; PD, progressive disease.

*n<0.05
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Age, years Dur + Tre (n = 22) Lenvatinib (n = 86) p-value
76.0 [70.3-80.5] 74.0 [65.0-79.0] 0.364

C 15 (68.2%) 50 (58.1%)

Macrovascular invasion 5(22.7%) 20 (23.3%) 1.000

Extrahepatic metastasis 13 (59.1%) 40 (46.5%) 0.416

Tumor diameter, cm 3.3[1.9-5.4] 3.4[2.1-5.8] 0.926

CRP, mg/dL 0.36 [0.16-1.75] 0.33[0.17-1.46] 0.962

AFP, ng/mL 24 [5-1177] 104 [7-2538] 0.207

DCP, mAU/mL 1474 [173-18722] 1161 [221-9686] 0.526

Prior Atezo + Bev courses 12 [6.3-17.5] 8[5-13] 0.035*

Best response to Atezo + Bev 0.344

Complete response 0 (0.0%) 1(1.2%)

Partial response 7 (31.8%) 16 (18.6%)

Stable disease 11 (50.0%) 39 (45.3%)

Progressive disease 4 (18.2%) 30 (34.9%)

Criteria for Atezo + Bev failure 0.894

RECIST PD 20 (90.9%) 74 (86.0%)

mMRECIST PD 1 (4.5%) 4 (4.7%)

Tumor marker elevation 1(4.5%) 7 (8.1%)

Other 0 (0.0%) 1(1.2%)

Dur + Tre, durvalumab plus tremelimumab; ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver

Cancer; CRP, C-reactive protein; AFP, alpha-fetoprotein; DCP, des-gamma-carboxy prothrombin; Atezo

+ Bey, atezolizumab plus bevacizumab; RECIST, Response Evaluation Criteria in Solid Tumors;

mMRECIST, modified RECIST; PD, progressive disease.

*n<0.05

Overall survival and progression-free survival

During a median follow-up of 17.6 months (10.3 months in the Dur + Tre group and 18.5 months in the
lenvatinib group), six patients (27.3%) in the Dur + Tre group and 56 (65.1%) in the lenvatinib group died.
The median OS was 16.1 months with Dur + Tre and 10.4 months with lenvatinib (HR, 0.45; 95% CI, 0.19-
1.04; p = 0.063). OS was numerically longer with Dur + Tre, although the difference was not statistically
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significant (Fig. 1A). In contrast, PFS did not differ between groups: median PFS was 2.8 months in the
Dur + Tre group and 4.0 months in the lenvatinib group (HR, 1.00; 95% CI, 0.52-1.91; p = 0.995) (Fig. 1B).

The sensitivity analysis restricted to patients who initiated second-line therapy in 2023 or later yielded
consistent results. In this contemporary cohort, the median OS was 16.1 months with Dur + Tre and 10.4
months with lenvatinib (HR, 0.47; 95% Cl, 0.19-1.14; p = 0.096), whereas median PFS was 2.8 and 3.7
months, respectively (HR, 1.30; 95% Cl, 0.61-2.76; p = 0.495; Figure S1 in Additional file 1).

Tumor response and clinical benefit

Table 2 summarizes tumor response according to RECIST version 1.1. The ORR was 13.6% in the Dur +
Tre group and 10.5% in the lenvatinib group (p = 0.707), and the CBR was 18.2% and 24.4%, respectively
(p =0.777). The DCR was numerically lower with Dur + Tre than with lenvatinib, although the difference
was not statistically significant (31.8% vs. 52.3%; p = 0.099). Assessment using mRECIST likewise
showed no significant between-group differences in ORR, CBR, or DCR, although DCR was numerically
lower with Dur + Tre (Table S1 in Additional file 1).

Table 2

Tumor response according to RECIST version 1.1
Best overall response Dur + Tre (n = 22) Lenvatinib (n = 86) p-value
Complete response 1(4.5%) 0 (0.0%)
Partial response 2(9.1%) 9 (10.5%)
Stable disease 4 (18.2%) 36 (41.9%)
Progressive disease 12 (54.5%) 20 (23.3%)
Not evaluable 3(13.6%) 21 (24.4%)
Objective response rate 3(13.6%) 9 (10.5%) 0.707
Clinical benefit rate 4 (18.2%) 21 (24.4%) 0.777
Disease control rate 7 (31.8%) 45 (52.3%) 0.099
Dur + Tre, durvalumab plus tremelimumab; RECIST, Response Evaluation Criteria in Solid Tumors

One patient in the Dur + Tre group achieved a CR according to RECIST. This 67-year-old man had hepatitis
C virus- and alcohol-related liver disease and multifocal intrahepatic HCC classified as BCLC stage B. His
performance status was 0, and his Child—Pugh score was 5. After five courses of first-line Atezo + Bey,
the initial radiological assessment showed PD according to RECIST version 1.1. He subsequently
received Dur + Tre as second-line therapy. Tumor marker levels decreased promptly, and computed
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tomography confirmed CR after six courses of Dur + Tre. At the last follow-up, he remained on Dur + Tre
and continued to maintain CR (Fig. 2).

Safety

TRAEs are summarized in Table 3. Any-grade TRAEs were significantly less frequent with Dur + Tre than
with lenvatinib (54.5% vs. 89.5%; p < 0.001). Grade 3/4 TRAEs occurred in 31.8% and 48.8% of patients,
respectively, with no statistically significant between-group difference (p = 0.230). Hypertension,
proteinuria, and fatigue, as well as Grade > 3 fatigue were significantly less frequent in the Dur + Tre
group. TRAEs led to treatment discontinuation in three patients (13.6%) in the Dur + Tre group and 28
patients (32.6%) in the lenvatinib group (p = 0.113). The TRAEs leading to Dur + Tre discontinuation were
colitis (n = 1), hepatitis (n = 1), and ascites (n = 1; baseline Child-Pugh score, 7).

Table 3
Frequencies of any-grade and grade 3/4 TRAEs
Any-grade Grade 3/4
Dur + Tre Lenvatinib p- Dur + Tre Lenvatinib p-
(n=22) (n=86) value (n=22) (n=86) value
Hypertension 0 (0.0%) 33 (38.4%) < 0 (0.0%) 5(5.8%) 0.581
0.001*
Proteinuria 2(9.1%) 46 (53.5%) < 1 (4.5%) 12 (14.0%) 0.461
0.001*
Hand-foot 0 (0.0%) 11 (12.8%) 0.115 0 (0.0%) 1(1.2%) 1.000
syndrome
Liver injury 3(13.6%) 15(17.4%) 1.000 1(4.5%) 7 (8.1%) 1.000
Kidney injury 2(9.1%) 4 (4.7%) 0.600 0 (0.0%) 0 (0.0%) 1.000
Diarrhea/colitis 2(9.1%) 2 (2.3%) 0.184 2(9.1%) 1(1.2%) 0.105
Pneumonitis 1(4.5%) 0 (0.0%) 0.204 0 (0.0%) 0 (0.0%) 1.000
Thyroid 0 (0.0%) 12 (14.0%) 0.121 0 (0.0%) 0 (0.0%) 1.000
dysfunction
Fatigue 0 (0.0%) 51 (59.3%) < 0 (0.0%) 18 (20.9%) 0.021*
0.001*
Other TRAEs 8 (36.4%) 27 (31.4%) 0.799 4 (18.2%) 11(12.8%) 0.502
Any TRAEs 12 (54.5%) 77 (89.5%) < 7 (31.8%) 42 (48.8%) 0.230
0.001*

Dur + Tre, durvalumab plus tremelimumab; TRAE, treatment-related adverse events

Liver function changes and post-treatment survival
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Among the 96 patients who discontinued second-line treatment, liver function at discontinuation and
subsequent treatment data were available for 80 patients, including 16 of 17 patients (94.1%) in the Dur
+ Tre group and 64 of 79 patients (81.0%) in the lenvatinib group. Median Child—Pugh scores at
treatment discontinuation were 7.5 [interquartile range, 6.5-8.0] in the Dur + Tre group and 7.0 [6.0—8.0]
in the lenvatinib group (p = 0.705), and median changes from baseline were + 1.0 [0.0-3.0] and + 1.0
[0.0-2.0], respectively (p = 0.636). Median ALBI scores at treatment discontinuation were - 1.52 [- 2.09
to - 1.24] and - 1.82 [- 2.26 to - 1.35], respectively (p = 0.434), and median changes were + 0.49 [- 0.05
to 0.80] and + 0.38 [0.13-0.63], respectively (p = 0.947). Thus, neither liver function at discontinuation
nor its change from baseline differed significantly between groups (Table S2 in Additional file 1). After
second-line treatment discontinuation, eight (50.0%) and 35 (54.7%) patients in the Dur + Tre and
lenvatinib groups, respectively, received any subsequent treatment (p = 1.000), and six patients (37.5%)
and 28 patients (43.8%), respectively, received subsequent systemic therapy (p = 0.784; Table S2 in
Additional file 1).

PTS was evaluable in 94 patients, including 17 patients in the Dur + Tre group and 77 in the lenvatinib
group. Six and 56 patients died after discontinuation of second-line treatment, respectively. Median PTS
was 13.6 months with Dur + Tre and 5.8 months with lenvatinib (HR, 0.50; 95% Cl, 0.20-1.16; p = 0.106;
Figure S2A in Additional file 1). Among the 63 patients in the lenvatinib group with available subsequent-
treatment information, median PTS was 21.6 months among those who received Dur + Tre as later-line
treatment and 3.7 months among those who did not (HR, 0.17; 95% Cl, 0.07-0.38; p < 0.001; Figure S2B
in Additional file 1). Because Dur + Tre exposure was defined after the PTS time origin, this association is
subject to immortal-time and treatment-selection bias and should not be interpreted causally.

Exploratory analysis of disease control in the Dur + Tre
group

We evaluated survival outcomes according to best overall response among patients treated with Dur +
Tre. Patients who achieved disease control had favorable PFS and OS compared with those who had
progressive disease or were not evaluable for response (Figure S3 in Additional file 1). We therefore
explored clinical factors associated with disease control in the Dur + Tre group. Baseline characteristics
and prior Atezo + Bev treatment-related factors did not differ significantly between patients with and
without disease control, and no clear clinical predictor of disease control with Dur + Tre was identified
(Table 4).
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Table 4
Comparison of patients with and without disease control in the Dur + Tre group

Age, years Disease control (n=7) 1N§)disease control (n = p-value
76 [70-82] 76 [70.5-78] 0.621

Sex 1.000

Male 6 (85.7%) 14 (93.3%)

Female 1(14.3%) 1(6.7%)

Performance status 0.827

0 5(71.4%) 10 (66.7%)

1 2 (28.6%) 5(33.3%)

Etiology 0.360

Viral 2 (28.6%) 9 (60.0%)

Non-viral 5(71.4%) 6 (40.0%)

Child-Pugh score 0.541

5 3 (42.9%) 8 (53.3%)

6 2 (28.6%) 4 (26.7%)

7 1(14.3%) 3(20.0%)

8 1(14.3%) 0 (0.0%)

ALBI score -2.02[-2.31 10 -1.95] -2.19[-2.44 t0 -1.79] 0.778

BCLC stage 0.091

A 0 (0.0%) 1(6.7%)

B 4 (57.1%) 2 (13.3%)

C 3 (42.9%) 12 (80.0%)

Macrovascular invasion 1(14.3%) 4 (26.7%) 0.921

Extrahepatic metastasis 2 (28.6%) 11 (73.3%) 0.128

CRP, mg/dL 0.33[0.16-0.41] 1.10[0.15-2.39] 0.314

AFP, ng/mL 39 [15-6131] 6 [5-330] 0.502

Dur + Tre, durvalumab plus tremelimumab; ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver
Cancer; CRP, C-reactive protein; AFP, alpha-fetoprotein; DCP, des-gamma-carboxy prothrombin; Atezo
+ Bey, atezolizumab plus bevacizumab; RECIST, Response Evaluation Criteria in Solid Tumors;

mRECIST, modified RECIST; PD, progressive disease.
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Age, years Disease control (n=7) No disease control (n = p-value

15)

76 [70-82] 76 [70.5-78] 0.621
DCP, mAU/mL 1287 [279-11734] 1474 [519-24843] 0.533
Prior Atezo + Bev courses 16 [8.5-25.5] 12 [6.5-13.5] 0.322
Best response to Atezo + Bev 0.378
Partial response 3 (42.9%) 4 (26.7%)
Stable disease 2 (28.6%) 9 (60.0%)
Progressive disease 2 (28.6%) 2 (13.3%)
Criteria for Atezo + Bev failure 0.598
RECIST PD 7 (100.0%) 13 (86.7%)
mMRECIST PD 0 (0.0%) 1(6.7%)
Tumor marker elevation 0 (0.0%) 1(6.7%)

Dur + Tre, durvalumab plus tremelimumab; ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver
Cancer; CRP, C-reactive protein; AFP, alpha-fetoprotein; DCP, des-gamma-carboxy prothrombin; Atezo
+ Bey, atezolizumab plus bevacizumab; RECIST, Response Evaluation Criteria in Solid Tumors;
mMRECIST, modified RECIST; PD, progressive disease.

DISCUSSION

In this multicenter retrospective study, we compared Dur + Tre and lenvatinib as second-line therapy after
Atezo + Bev failure in patients with unresectable HCC. The main findings were as follows. First, Dur + Tre
was associated with numerically longer OS, although the difference was not statistically significant; PFS
was similar, and DCR was numerically lower than that with lenvatinib. Second, available-case analyses,
liver function at treatment discontinuation, changes from baseline, and the proportions receiving
subsequent treatment did not differ significantly between the two groups while PTS was numerically
longer in the Dur + Tre group. Third, any-grade TRAEs were significantly less frequent with Dur + Tre.
Finally, disease control with Dur + Tre was associated with favorable long-term outcomes, although no
clear clinical predictor of disease control was identified.

When selecting second-line therapy after Atezo + Bey, the reason for discontinuation of first-line Atezo +
Bev should be considered. If Atezo + Bev is discontinued because of adverse events, the optimal
subsequent regimen may depend on the type of toxicity. For example, when Atezo + Bev is discontinued
due to immune-related adverse events, further ICl-based therapy may be difficult to administer, and
lenvatinib may be a reasonable option. Conversely, after vascular endothelial growth factor (VEGF)
inhibition-related toxicities, such as hypertension or proteinuria, lenvatinib may be less suitable and an
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ICl-based regimen may be preferable. Therefore, the present study focused specifically on patients who
discontinued Atezo + Bev because of tumor progression.

To the best of our knowledge, nine retrospective studies have evaluated lenvatinib as second-line
therapy after progression during Atezo + Bev treatment. Across cohorts of 14-125 patients, median OS
ranged from 8.3 to 18.9 months, median PFS from 3.5 to 6.1 months, ORR from 7.5% to 33.3%, and DCR
from 57.1% to 76.8% [16—24]. In addition, Kim et al. recently reported a single-arm prospective trial of
lenvatinib in 50 patients in this setting, with a median OS of 9.8 months, median PFS of 5.4 months, ORR
of 14%, and DCR of 82% [11]. In our study, lenvatinib likewise achieved numerically higher disease control
than Dur + Tre, with a DCR of 52.3%, whereas the median OS in the lenvatinib group was less than 1 year.
This pattern of relatively favorable disease control but modest OS has been observed consistently and
may characterize lenvatinib after Atezo + Bev failure. Lenvatinib therefore remains an important option
when early tumor stabilization is needed, although disease control does not necessarily translate into
prolonged survival in every patient.

By contrast, evidence on Dur + Tre in this setting remains limited, particularly for second-line use. Miura
et al. reported no objective responses among 16 patients treated with Dur + Tre after Atezo + Bev [13].
Ishihara et al. reported a median PFS of 0.94 months in seven patients [12], and Nishioka et al. reported
a median PFS of 1.7 months in 14 patients [24]. However, these studies were small, and cohort
characteristics and study designs differed. For example, in Nishioka et al., only 8 of 14 patients (57.1%)
had received Atezo + Bev for at least 3 months, whereas the median prior exposure in our Dur + Tre group
was 12 courses. Their first imaging assessment was scheduled at 4 weeks, compared with 6—-8 weeks in
our study. In our cohort, Dur + Tre achieved an ORR of 13.6%, a median PFS of 2.8 months, and a median
0S of 16.1 months, outcomes that appear more favorable than those in previous second-line reports.
Studies that included patients receiving Dur + Tre as third- or later-line therapy also reported ORRs
exceeding 10%, suggesting that Dur + Tre can induce meaningful responses in a subset of patients
despite prior Atezo + Bev exposure [25, 26]. Kawamura et al. similarly reported two cases that responded
well to Dur + Tre after Atezo + Bev [27]. Collectively, these findings suggest that Dur + Tre may retain
activity after Atezo + Bev failure in a subset of patients.

A notable finding of this study was the numerically longer OS with Dur + Tre despite similar PFS and a
numerically lower DCR than with lenvatinib. This apparent discrepancy may reflect the distinct pattern of
benefit associated with ICI-based therapy. Although only a small proportion of patients achieved disease
control with Dur + Tre, those who did experienced durable clinical benefit. Previous comparisons of
treatment classes after Atezo + Bev failure support this interpretation. Wu et al. and Marell et al.
suggested that ICl-based therapy may produce a long-tail survival pattern relative to TKI- or anti-VEGF-
based therapy [28, 29]. This pattern is biologically plausible because immunotherapy may not control
disease in every patient but may confer prolonged survival once an effective antitumor immune
response is established [30].
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Identifying patients likely to benefit from Dur + Tre after Atezo + Bev failure remains a key challenge. In
our study, baseline characteristics, liver function, tumor burden, extrahepatic metastasis, macrovascular
invasion, tumor markers, and prior Atezo + Bev treatment-related factors, including the number of Atezo
+ Bev courses, did not differ significantly between patients with and without disease control.
Conventional clinical variables alone may therefore be insufficient for selecting patients for Dur + Tre in
this setting. Translational studies are needed to clarify the mechanisms of response to CTLA-4-
containing immunotherapy after prior Atezo + Bev exposure. Meanwhile, the post-Atezo + Bev
therapeutic landscape continues to evolve. Prospective studies have reported promising activity of
regorafenib and cabozantinib after first-line Atezo + Bev therapy [31, 32], and combinations of ICIs with
tyrosine kinase inhibitors are also under investigation [33]. These developments highlight the need not
only to identify biomarkers for Dur + Tre benefit but also to establish a broader treatment-selection
framework that can appropriately position second-line Dur + Tre after Atezo + Bev failure.

This study has several limitations. First, its retrospective design and physician-directed treatment
selection introduce the possibility of selection bias and unmeasured confounding. Although the
sensitivity analysis restricted to patients treated in 2023 or later reduced differences in treatment era, it
could not eliminate temporal bias. Second, the size of the Dur + Tre cohort and the number of OS events
were limited, resulting in wide confidence intervals and low statistical power. Third, tumor response was
assessed in routine clinical practice without central radiological review. Fourth, liver-function and
subsequent-treatment data were unavailable for 28 of the 96 patients who discontinued therapy, and
data availability was lower in the Dur + Tre group, making the available-case analyses vulnerable to
informative missingness.

CONCLUSIONS

In conclusion, second-line Dur + Tre after Atezo + Bev failure was associated with fewer any-grade TRAEs
and numerically longer OS and PTS, although the survival differences were not statistically significant.
Lenvatinib achieved numerically higher DCR. These distinct profiles suggest that Dur + Tre and lenvatinib
may have complementary roles as second-line options after Atezo + Bev failure. Treatment selection
should therefore be individualized through shared decision-making. Further studies are warranted to
identify biomarkers that can predict durable benefit from Dur + Tre therapy in this setting.
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Figure 1

Comparison of OS and PFS between the Dur+Tre and lenvatinib groups

(A) OS in patients treated with Dur+Tre or lenvatinib as second-line therapy after Atezo+Bev failure. The
median OS was 16.1 months in the Dur+Tre group and 10.4 months in the lenvatinib group (HR, 0.45;
95% Cl, 0.19-1.04; p = 0.063).
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(B) PFS in patients treated with Dur+Tre or lenvatinib. The median PFS was 2.8 months in the Dur+Tre
group and 4.0 months in the lenvatinib group (HR, 1.00; 95% CI, 0.52-1.91; p = 0.995).

Atezo+Bey, atezolizumab plus bevacizumab; Cl, confidence interval; Dur+Tre, durvalumab plus
tremelimumab; HR, hazard ratio; OS, overall survival; PFS, progression-free survival.
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Representative case of complete response to second-line Dur+Tre after Atezo+Bev failure

(A) Changes in serum AFP and DCP levels during treatment with Atezo+Bev and Dur+Tre. Tumor marker
levels decreased promptly after initiation of Dur+Tre.

(B) Contrast-enhanced computed tomography images (arterial phase) before Atezo+Bev, before Dur+Tre,
after three cycles of Dur+Tre, and at the last follow-up. After three cycles of Dur+Tre, arterial phase
hyperenhancement disappeared and the tumor decreased in size. Complete response was maintained at
the last follow-up.

AFP, alpha-fetoprotein; Atezo+Bev (AB), atezolizumab plus bevacizumab; DCP, des-gamma-
carboxyprothrombin; Dur+Tre (DT), durvalumab plus tremelimumab; STRIDE, single tremelimumab
regular interval durvalumab.
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