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Summary

Although immune checkpoint inhibitors (ICI) are used for unresectable hepatocellular carcinoma (HCC), it is unclear
whether sequential ICI treatment—durvalumab plus tremelimumab (DT) after progression on atezolizumab plus bevacizumab
(AB)—is effective for HCC. In this nationwide multicenter study, we aimed to investigate the effect of DT treatment based
on the timing of treatment. A total of 85 patients receiving DT treatment were enrolled. The primary endpoint is treatment
response at week 8 among patients receiving first-line DT treatment, those receiving second-line or later treatment without
prior AB therapy, and those receiving second-line or later treatment with prior AB therapy. Objective response rates (ORRs)
in patients with first-line treatment, second-line treatment without AB, and second-line treatment with prior AB were 44%,
54%, and 5%, respectively (p <0.001). Similarly, disease control rates (DCRs) were 69%, 91%, and 26%, respectively
(p<0.001). ORR and DCR were significantly lower in patients with prior AB treatment. Progression free survival (PFS) was
significantly shortened in patients receiving second-line therapy following prior AB treatment and an adjusted hazard ratio
(95% confidence interval) in those patients for PFS, using first-line therapy as a reference, was 2.35 (1.1-5.1, p=0.03). In
conclusion, the impact of DT sequencing following AB treatment was limited. However, even after second-line treatment,
the treatment effect can be equivalent to that of first-line treatment in cases with no history of AB treatment. Thus, prior
treatment history should be taken into account when initiating DT treatment.
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Introduction

Hepatocellular carcinoma (HCC) is one of the leading
causes of cancer death [1]. HCC cases stemming from
viral hepatitis are decreasing due to therapeutic advance-
ments, whereas those arising from steatotic liver disease
are increasing [2—6]. Early detection and treatment of HCC
remain critical clinical concerns. In recent years, several
drug treatments have become available for advanced HCC
[7-10]. Atezolizumab, an immune checkpoint inhibitor (ICI)
targeting Programmed Death-Ligand 1 (PD-L1), combined
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with bevacizumab (AB), is used for unresectable HCC [11].
Recently, the combined ICI treatment durvalumab plus
tremelimumab (DT), targeting Cytotoxic T-lymphocyte
antigen 4 (CTLA-4) with tremelimumab and PD-L1 with
durvalumab, has been approved for HCC [12]. Guidelines
recommend systemic chemotherapy for unresectable HCC
with either AB treatment or DT treatment as the first-line
treatment [13-15].

Phase 3 clinical trial of DT treatment demonstrated supe-
rior overall survival compared to sorafenib [12]. Patients
without prior systemic chemotherapy were enrolled in this
clinical trial, and all received DT treatment as first-line
therapy. Conversely, in clinical practice, there are instances
where patients previously treated with systemic therapy
subsequently receive DT treatment as a second-line or later

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10637-024-01470-y&domain=pdf

Investigational New Drugs

intervention. In particular, some cases are introduced to DT
treatment following treatment with prior ICI of AB treat-
ment. However, the effectiveness of DT treatment remains
unclear in cases where it is used as a second-line treatment
or later, especially after progression with prior ICI of AB
treatment. To address the existing knowledge gap, this
nationwide, multicenter, prospective study was conducted
to evaluate the efficacy of DT treatment in patients admin-
istered DT as a second-line or later therapy, and in those
who underwent DT treatment following prior ICI therapy
(AB treatment).

Methods
Study protocol

This nationwide, multicenter, prospective study includes 17
hospitals from the Japanese Red Cross Liver Study Group.
A total of 104 patients who received DT treatment from
March 2023 to January 2024 were prospectively regis-
tered. The exclusion criteria were as follows: (1) observa-
tion period within 4 weeks (n=7), (2) absence of imaging
examination (n=9), (3) lack of blood test data (n=2), and
(4) Child—Pugh class C (n=1). Finally, 85 patients with
unresectable HCC who received DT treatment were enrolled
in the study. All patients underwent imaging at week 8 to
assess treatment response. Followup was also conducted to
assess progression-free survival (PFS).

Written informed consent was obtained from all patients
before entering the study. The study protocol was approved
by the ethics review committees of Musashino Red Cross
Hospital (approval number: 4054), and conformed to the
ethical guidelines of the Declaration of Helsinki.

Treatment response assessment

All patients underwent enhanced computed tomography or
magnetic resonance imaging at week 8 to assess treatment
response. Modified Response Evaluation Criteria in Solid
Tumors, version 1.1 (mRECIST) was used for the assess-
ment, and all patients were stratified into four groups: com-
plete response (CR), partial response (PR), stable disease
(SD), and progressive disease (PD) [16]. The rates of CR
and PR are defined as the objective response rate (ORR),
and the rates of CR, PR, and SD are defined as the disease
control rate (DCR). Treatment response was assessed in each
hospital.

Primary outcome

The primary outcome of the study is the response to DT
treatment. ORR and DCR were compared among three
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groups: patients receiving first-line DT treatment, patients
receiving second-line or later treatment without prior AB
treatment, and patients receiving second-line or late treat-
ment with prior AB treatment. Followup was conducted, and
PFS was compared among three groups.

Statistical analyses

ORR and DCR were compared using Fisher’s exact test.
Logistic regression analysis was conducted to examine the
odds ratio (OR) with a 95% confidence interval (CI) for
ORR and DCR. PFS and overall survival were analyzed
using the Kaplan—-Meier method and the log-rank test. The
multivariable analysis was conducted using the Cox pro-
portional hazards model to examine the hazard ratio (HR)
with a 95% CI for PFS. Statistical significance was set
at p<0.05. All statistical analyses were conducted using
EZR (Saitama Medical Center, Jichi Medical University,
Shimotsuke, Japan), a graphical user interface for R ver-
sion 3.2.2 (The R Foundation for Statistical Computing,
Vienna, Austria) [17].

Results
Patient characteristics

A total of 85 patients with unresectable HCC who under-
went DT treatment were included in the study (Table 1).
The mean age (interquartile range [IQR]) was 75 (70-79)
years, and 74 (87%) of the participants were male.
Child—Pugh class A was observed in 59 patients (69%),
and class B in 26 patients (31%). Barcelona Clinic Liver
Cancer stages A, B, and C were observed in 1 (1%), 39
(46%), and 45 (53%) patients, respectively. DT treatment
was introduced as the first-line treatment in 16 (19%)
cases and as the second-line or later treatment in 69 (81%)
cases. Among patients undergoing second-line or sub-
sequent treatments, 58 received AB therapy prior to DT
therapy. Patients who received DT treatment as the sec-
ond-line or later treatment without AB treatment (n=11)
received tyrosine kinase inhibitors as prior treatment and
did not receive ICI treatment.

Comparison of treatment response

The treatment response in all 85 patients was 2 (2.4%),
14 (16.5%), 18 (21.2%) and 51 (60%) for CR, PR, SD and
PD, respectively, and ORR and DCR were 16 (19%) and
34 (40%), respectively. First, the treatment response was
compared between patients receiving first-line treatment
and those receiving second-line or later treatments. ORRs
in patients receiving first-line treatment and those receiving
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Table 1 Patient characteristics

First line (n=16) Second or later line without AB  Second or later line with AB p value
treatment (n=11) treatment (n=>58)
Age, years 75 (70-80) 79 (75-81) 74 (70-76) 0.08
Males, n (%) 15 (93.8%) 9 (81.8%) 50 (86.2%) 0.6
PS, n (%) 0.03
0 15 (93.8%) 6 (54.5%) 48 (82.8%)
1 1(6.2%) 5 (45.5%) 10 (17.2%)
Etiology of liver disease, n (%) 0.1
SLD 13 (81.3%) 5 (45.4%) 23 (39.7%)
HBV 1(6.2%) 1(9.1%) 12 (20.7%)
HCV 2 (12.5%) 4 (36.4%) 18 (31.0%)
Others 0 (0%) 1(9.1%) 5 (8.6%)
Child-Pugh Grade, n (%) 0.2
A 8 (50.0%) 8 (72.7%) 43 (74.1%)
B 8 (50.0%) 3(27.3%) 15 (25.9%)
BCLC stage, n (%) 0.8
A 0(0.0%) 0 (0.0%) 1(1.7%)
B 9 (56.2%) 4 (36.4%) 26 (44.8%)
C 7 (43.8%) 7 (63.6%) 31 (53.5%)
Extrahepatic spread, n (%) 4 (25.0%) 6 (54.5%) 22 (37.9%) 0.3
Macrovascular invasion, n (%) 5(31.2%) 3(27.3%) 8 (13.8%) 0.2

Continuous data are shown in median (interquartile range)

P value indicated the comparison between first-line, second or later line without AB treatment and second or later line with AB treatment

BCLC Barcelona clinic liver cancer; SLD Steatotic liver disease; HCV Hepatitis C virus; HBV Hepatitis B virus; PS Performance status; AB

Atezolizumab plus bevacizumab

second-line or later treatments were 44% and 13%, respec-
tively (p=0.009). Similarly, DCRs in patients receiving
first-line treatment were 69%, compared to 33% in those
receiving second-line or later treatments (p=0.01). ORR
and DCR were significantly higher in patients receiving
first-line treatment compared to those undergoing second-
line or later treatments Next, patients receiving second-line
or later treatments were stratified based on prior exposure
to AB treatment (second-line with prior AB treatment and
second-line without prior AB treatment). ORRs in patients
receiving first-line treatment, second-line treatment without
AB therapy, and second-line treatment following AB therapy
were 44%, 54%, and 5%, respectively (p <0.001, Fig. 1A).
Similarly, DCRs were 69%, 91%, and 26%, respectively
(p<0.001, Fig. 1B). ORR and DCR were significantly lower
in patients receiving second-line or later therapy following
prior AB treatment.

Using patients receiving first-line treatment as a ref-
erence and adjusting for age, gender, etiology, BCLC
stage and Child—Pugh Grade, ORs (95% CI) for ORR and
DCR in patients with second-line with prior AB treat-
ment were 0.07 (0.01-0.4, p=0.005) and 0.07 (0.01-0.40,
p=0.003), respectively. Similarly, the ORs (95% CI) for
ORR and DCR in patients without second-line with prior

AB treatment were 1.8 (0.2-14, p=0.6) and 5.1 (0.3-79,
p=0.2), respectively. There was no significant differ-
ence in ORR and DCR between patients with first-line
and patients with second-line without AB treatment.
Conversely, ORR and DCR were worse in patients with
second-line with AB treatment. Other factors (age, gender,
etiology, BCLC stage and Child—Pugh Grade) were not
associated with ORR and DCR.

Progression-free survival and overall survival

PFS was compared among three groups. The median PFS in
patients receiving first-line treatment, second-line treatment
without AB therapy, and second-line treatment following
AB therapy were 5.2 months, not reached, and 2.9 months,
respectively (p=0.001, Fig. 2). Multivariable analysis
showed that after adjusting for age, gender, and Child—Pugh
class, with first-line treatment as a reference, the HRs for
PFS were 0.28 (95% CI, 0.06-1.4; p=0.1) for patients
receiving second-line treatment without AB therapy and
2.35(95% CI, 1.1-5.1; p=0.03) for those receiving second-
line treatment following AB therapy. PFS was significantly
shortened in patients receiving second-line therapy follow-
ing prior AB treatment.
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Fig.1 Treatment response in
patients with first-line treat-
ment, second-line or later
treatment without AB, and
second-line treatment with prior
AB. A Objective response rate,
and B disease control rate. AB,
atezolizumab plus bevacizumab
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Overall survival was also compared among three groups.
The 6-month survival rates for patients receiving first-line
treatment, second-line treatment without AB therapy, and
second-line treatment with AB therapy were 79%, 67% and
80%, respectively, and there was no significant difference

(»=0.8).
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Main findings

In this nationwide multicenter study, we observed that the
efficacy of DT treatment diminished in patients previously
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Fig.2 Progression free survival in patients with first-line treatment, second-line or later treatment without AB, and second-line treatment with
prior AB. AB, atezolizumab plus bevacizumab; PFS, progression free survival

treated with AB treatment. Conversely, introducing DT in
patients treated with second or later lines without prior AB
therapy can achieve similar treatment outcomes as in the first
line. Therefore, the indication for DT treatment should be
based on a history of treatment with ICI.

In context with published literature

For the treatment of unresectable HCC, the recommended
first-line treatments are AB or DT [13-15]. Both AB and
DT treatments, which include ICI, can be used sequentially
in Japan for HCC. As AB treatment preceded DT treat-
ment, 58 patients in this study subsequently received DT
treatment following AB treatment. The efficacy of sequen-
tial treatment with ICI in HCC remains unexplored. Few
studies have demonstrated that re-induction of ICI may be
effective in some malignant tumors, including HCC; how-
ever, these studies included only a small number of patients
[18-20]. A prospective randomized phase 3 trial compar-
ing atezolizumab plus cabozantinib with cabozantinib
alone after progression with prior ICI (anti-PD-L1 or anti-
PD-1) in renal cell carcinoma, involving 522 patients, dem-
onstrated that no additional treatment effect was observed
with the addition of atezolizumab, and an increase in side
effects was noted [21]. In this study, we demonstrated that
administering DT treatment subsequent to AB treatment, a
sequential regimen involving ICI, significantly diminished
both treatment response and PFS. Our study results sug-
gest that the effectiveness of this sequential treatment may
be limited. Baseline patient characteristics (age, gender,

etiology, BCLC stage and Child—Pugh Grade) were not
associated with treatment response and prior AB treatment
was the only factor associated with DT treatment response.
Therefore, more clinical data are needed on the effective-
ness of re-induction of ICI.

The clinical trial for DT treatment has only included
cases introduced as first-line treatment. In clinical prac-
tice, DT treatment is sometimes initiated after second
or subsequent lines of therapy. It is crucial to verify
the effectiveness of DT post second-line treatment, an
area that remains underexplored. In this study, we dem-
onstrated that the response to second-line treatment in
patients not receiving AB therapy was comparable to that
observed in those undergoing first-line treatment. There-
fore, regardless of when treatment is initiated, DT therapy
can provide significant therapeutic benefits in cases with-
out prior AB treatment.

Strengths and limitations

This is a nationwide, multicenter, prospective study that
includes 85 patients undergoing DT treatment. However,
many patients underwent DT treatment as a second or later
line, while the number of cases receiving first-line DT
treatment remained small. In addition, the number of cases
with second-line or later DT treatment without AB treat-
ment was also small. Thus, future studies should expand
the sample size to validate the efficacy of DT treatment. Of
the patients excluded from the study (absence of imaging
study), 3 patients had rapid progression of disease. All
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these patients received DT treatment in second or later line
with AB treatment. Therefore, the overall results do not
change for patients receiving DT in first-line treatment and
second-line treatment without AB therapy, but this point
should be noted.

Future implications

Both AB and DT treatments are recommended as first-line
treatments in guidelines. There are no trials comparing
the effectiveness of AB and DT treatments, nor are there
clear criteria for choosing between these drugs. Neverthe-
less, the findings of this study indicate that the impact of
sequencing treatments on DT following AB treatment is
limited. Conversely, CTLA-4 inhibitors activate memory
T cells, potentially enhancing the effects of sequential
therapy [22, 23]. A randomized Phase 3 trial comparing
nivolumab with chemotherapy following CTLA-4 inhibitor
progression in melanoma demonstrated superior therapeu-
tic efficacy of nivolumab [24]. Therefore, the efficacy of
AB sequencing therapy following DT treatment in HCC
requires further validation. Currently, the appropriate drug
should be selected based on the tumor status and indi-
vidual patient complications.

In conclusion, although the efficacy of DT sequencing
following AB therapy was limited, even after second-line
treatment, the therapeutic outcomes may be comparable to
those of first-line treatments in patients without prior AB
treatment. Thus, prior treatment history should be taken
into account when initiating DT treatment.

Author contributions Author contribution: Study concept and design:
NM, NT and MK; data collection and interpretation: all authors; draft-
ing of the manuscript: NM and NT; critical revision of the manuscript:
all authors; statistical analysis: NM and NT; study supervision: NI and
MK obtained funding: NT, YY and MK. All authors had access to the
study data and reviewed and approved the final manuscript.

Funding Masayuki Kurosaki receives funding support from Japan
Agency for Medical Research and Development (JP24fk0210123,
JP24fk0210113) and Ministry of Health, Labour and Welfare of Japan
(23HC2001). Nobuharu Tamaki receives funding support from Japan
Agency for Medical Research and Development (JP24fk0210111,
JP241k0210104), and Ministry of Health, Labour and Welfare of Japan
(23HC2003, 23HC2002). Yutaka Yasui receives funding support from
Japan Agency for Medical Research and Development (JP24fk0210126).

Data availability The data presented in this study are available upon
request from the corresponding author.

Declarations
Competing interests Masayuki Kurosaki and Kaoru Tsuchiya received

lecture fee from AstraZeneca and Chugai. Other authors have no con-
flicts of interest to declare related to the study.

@ Springer

References

1. Bray F, Laversanne M, Sung H et al (2024) Global cancer statistics
2022: GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries. CA Cancer J Clin 74:229-263
2. Tan DJH, Ng CH, Muthiah M et al (2024) Rising global burden of
cancer attributable to high BMI from 2010 to 2019. Metabolism
152:155744
3. Huang DQ, El-Serag HB, Loomba R (2021) Global epidemiol-
ogy of NAFLD-related HCC: trends, predictions, risk factors and
prevention. Nat Rev Gastroenterol Hepatol 18:223-238
4. Kirino S, Tamaki N, Kurosaki M et al (2023) Alanine aminotransferase
levels as therapeutic targets after nucleotide/nucleoside analog ther-
apy in patient with chronic hepatitis B. Hepatol Res 53:35-42
5. Tamaki N, Kurosaki M, Yasui Y et al (2021) Change in fibrosis 4
index as predictor of high risk of incident hepatocellular carcinoma
after eradication of hepatitis C virus. Clin Infect Dis 73:e3349-e3354
6. Enomoto H, Akuta N, Hikita H et al (2024) Etiological changes
of liver cirrhosis and hepatocellular carcinoma-complicated liver
cirrhosis in Japan: updated nationwide survey from 2018 to 2021.
Hepatol Res. https://doi.org/10.1111/hepr.14047
7. Tamaki N, Tada T, Kurosaki M et al (2022) Optimal threshold of
alpha-fetoprotein response in patients with unresectable hepato-
cellular carcinoma treated with atezolizumab and bevacizumab.
Invest New Drugs 40:1290-1297
8. Kirino S, Tsuchiya K, Kurosaki M et al (2020) Relative dose
intensity over the first four weeks of lenvatinib therapy is a factor
of favorable response and overall survival in patients with unre-
sectable hepatocellular carcinoma. PLoS ONE 15:e0231828
9. Wang W, Tsuchiya K, Kurosaki M et al (2019) Sorafenib-
regorafenib sequential therapy in japanese patients with unresect-
able hepatocellular carcinoma-relative dose intensity and post-
regorafenib therapies in real world practice. Cancers (Basel) 11.
https://doi.org/10.3390/cancers11101517
10. Yasui Y, Kurosaki M, Tsuchiya K et al (2022) Real-world data on
ramucirumab therapy including patients who experienced two or
more systemic treatments: a multicenter study. Cancers (Basel)
14. https://doi.org/10.3390/cancers14122975
11. Finn RS, Qin S, Tkeda M et al (2020) Atezolizumab plus bevaci-
zumab in unresectable hepatocellular carcinoma. N Engl ] Med
382:1894-1905
12. Abou-Alfa GK, Lau G, Kudo M et al (2022) Tremelimumab plus
durvalumab in unresectable hepatocellular carcinoma. NEJM Evid
1:EVID0a2100070
13. Rose MG, Kennedy EB, Abou-Alfa GK et al (2024) Systemic
therapy for advanced hepatocellular carcinoma: ASCO guideline
update clinical insights. JCO Oncol Pract:Op2400189. https://doi.
org/10.1200/0P.24.00189
14. Singal AG, Llovet JM, Yarchoan M et al (2023) AASLD Practice
Guidance on prevention, diagnosis, and treatment of hepatocel-
lular carcinoma. Hepatology 78:1922—-1965
15. Hasegawa K, Takemura N, Yamashita T et al (2023) Clinical Prac-
tice Guidelines for Hepatocellular Carcinoma: the Japan Society
of Hepatology 2021 version (5th JSH-HCC Guidelines). Hepatol
Res 53:383-390
16. Llovet JM, Lencioni R (2020) mRECIST for HCC: performance
and novel refinements. J Hepatol 72:288-306
17. Kanda Y (2013) Investigation of the freely available easy-to-use
software “EZR” for medical statistics. Bone Marrow Transplant
48:452-458
18. Giaj Levra M, Cotté FE, Corre R et al (2020) Immunotherapy
rechallenge after nivolumab treatment in advanced non-small cell
lung cancer in the real-world setting: a national data base analysis.
Lung Cancer 140:99-106


https://doi.org/10.1111/hepr.14047
https://doi.org/10.3390/cancers11101517
https://doi.org/10.3390/cancers14122975
https://doi.org/10.1200/OP.24.00189
https://doi.org/10.1200/OP.24.00189

Investigational New Drugs

19.

20.

21.

22.

Scheiner B, Roessler D, Phen S et al (2023) Efficacy and
safety of immune checkpoint inhibitor rechallenge in individu-
als with hepatocellular carcinoma. JHEP Rep 5:100620
Olson DJ, Eroglu Z, Brockstein B et al (2021) Pembrolizumab
plus ipilimumab following anti-PD-1/L1 failure in melanoma.
J Clin Oncol 39:2647-2655

Pal SK, Albiges L, Tomczak P et al (2023) Atezolizumab plus
cabozantinib versus cabozantinib monotherapy for patients
with renal cell carcinoma after progression with previous
immune checkpoint inhibitor treatment (CONTACT-03): a
multicentre, randomised, open-label, phase 3 trial. Lancet
402:185-195

Topalian SL, Taube JM, Anders RA et al (2016) Mechanism-
driven biomarkers to guide immune checkpoint blockade in
cancer therapy. Nat Rev Cancer 16:275-287

Authors and Affiliations

23.

24.

BorstJ, Ahrends T, Babata N et al (2018) CD4(+) T cell help in can-
cer immunology and immunotherapy. Nat Rev Immunol 18:635-647
Weber JS, D’Angelo SP, Minor D et al (2015) Nivolumab versus
chemotherapy in patients with advanced melanoma who progressed
after anti-CTLA-4 treatment (CheckMate 037): a randomised, con-
trolled, open-label, phase 3 trial. Lancet Oncol 16:375-384

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

Nami Mori' - Nobuharu Tamaki? - Shintaro Takaki' - Keiji Tsuji' - Toshifumi Tada® - Shinichiro Nakamura3 -
Hironori Ochi* - Toshie Mashiba* - Masao Doisaki’ - Hiroyuki Marusawa® - Haruhiko Kobashi’ - Hideki Fuijii® -
Chikara Ogawa® - Michiko Nonogi'® - Hirotaka Arai'’ - Yasushi Uchida'? - Naohito Urawa'? - Ryoichi Narita'* -
Takehiro Akahane'” - Masahiko Kondo'® - Yutaka Yasui? - Kaoru Tsuchiya? - Namiki Izumi? - Masayuki Kurosaki?

>4

Masayuki Kurosaki
kurosakim @ gmail.com; kurosaki @musashino.jrc.or.jp

Department of Gastroenterology, Hiroshima Red Cross
Hospital & Atomic-Bomb Survivors Hospital, Hiroshima,
Japan

Department of Gastroenterology and Hepatology, Musashino
Red Cross Hospital, 1-26-1 Kyonan-cho, Musashino-shi,
Tokyo 180-8610, Japan

Department of Internal Medicine, Japanese Red Cross
Society Himeji Hospital, Himeji, Japan

Center for Liver-Biliary-Pancreatic Disease, Matsuyama Red
Cross Hospital, Matsuyama, Japan

Department of Gastroenterology and Hepatology, Japanese
Red Cross Nagoya Daiichi Hospital, Nagoya, Japan

Department of Gastroenterology and Hepatology, Osaka Red
Cross Hospital, Osaka, Japan

Department of Gastroenterology, Japanese Red Cross
Okayama Hospital, Okayama, Japan

Department of Gastroenterology, Japanese Red Cross Kyoto
Daiichi Hospital, Kyoto, Japan

Department of Gastroenterology and Hepatology, Takamatsu
Red Cross Hospital, Takamatsu, Japan

Department of Gastroenterology, Tokushima Red Cross
Hospital, Tokushima, Japan

Department of Gastroenterology, Maebashi Red Cross
Hospital, Maebashi, Japan

Department of Gastroenterology, Matsue Red Cross Hospital,
Matsue, Japan

Department of Gastroenterology and Hepatology, Ise Red
Cross Hospital, Ise, Japan

Department of Gastroenterology, Oita Red Cross Hospital,
Oita, Japan

Department of Gastroenterology, Ishinomaki Red Cross
Hospital, Ishinomaki, Japan

Department of Gastroenterology, Otsu Red Cross Hospital,
Otsu, Japan

@ Springer



	Treatment response to durvalumab plus tremelimumab after progression with previous immune checkpoint inhibitor in unresectable hepatocellular carcinoma
	Summary
	Introduction
	Methods
	Study protocol
	Treatment response assessment
	Primary outcome
	Statistical analyses

	Results
	Patient characteristics
	Comparison of treatment response
	Progression-free survival and overall survival

	Discussion
	Main findings
	In context with published literature
	Strengths and limitations
	Future implications

	References


