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Background: Hepatocellular carcinoma (HCC) is the most common hepatic malignancy and is one of the most prevalent cancers
worldwide. The prognosis of late-stage HCC remains poor. The ImBrave 150 trial successfully demonstrated that overall survival (OS)
and progression-free survival (PFS) was improved among patients treated with atezolizumab combined with bevacizumab (AB)
compared with patients treated with sorafenib. Real-world data are essential to assess the safety and efficacy of new therapies in HCC,
given patients’ fragility and the heterogeneity of underlying liver diseases.

Objective: The primary objective of this study was to evaluate the OS and PFS of patients with locally advanced or metastatic HCC
treated with atezolizumab combined with bevacizumab. The secondary objective was to conduct subgroup analyses to further examine
how the effects of the combination treatment differ based on Child—Pugh scores, prior local treatment, and alpha-fetoprotein (AFP)
levels.

Methods: We conducted a multicentric retrospective study. All patients with confirmed locally advanced or metastatic HCC treated
with atezolizumab combined with bevacizumab between January 2021 and December 2023 were included.

Results: Seventy patients were included. A total of 76% presented with cirrhosis, among which 85% had Child—Pugh class
A cirrhosis. The cirrhosis cases were mostly nonviral (85.7%). The median OS was 19 months (95% CI: 15-NA), and the median
PFS was 6.7 months (95% CI: 4.7-14.2 months). The secondary analysis revealed a statistically significant difference in OS between
patients with Child—Pugh class A cirrhosis and those with Child—Pugh class B cirrhosis, with median OS durations of 18.9 months
(95% CI: 16.9-NA) and 6.0 months (95% CI: 1.5-NA), respectively (p = 0.03). However, the retrospective design and the lack of
a control group represent important limitations.

Conclusion: Our real-life study yielded OS and PFS durations similar to those reported in the ImBrave 150 trial.
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Introduction
Hepatocellular carcinoma (HCC) is the most prevalent primary liver malignancy and represents a significant global
health burden, with over 700,000 new cases and approximately 400,000 deaths annually worldwide.! In France, the

incidence of HCC has been increasing, with an estimated 10,000 new cases diagnosed each year.” Despite advances in
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diagnostic and therapeutic strategies, the prognosis of locally advanced or metastatic HCC remains poor, with a 5-year
survival rate of less than 20%.>

The combination of atezolizumab, an anti-PD-L1 (programmed cell death-ligand 1) antibody, and bevacizumab, an
anti-VEGF (vascular endothelial growth factor) antibody, showed promising results for the treatment of locally advanced
or metastatic HCC in the IMbravel50 trial, which was published in 2020. Compared with standard-of-care therapy (ie,
sorafenib, a VEGF tyrosine kinase inhibitor (TKI)), the combination therapy significantly improved overall survival (OS)
(13.4 months vs 19.2 months, respectively; confidence interval [95% CI]: 0.42—0.79) and progression-free survival (PFS)
(4.3 months vs 6.8 months; 95% CI: 0.47-0.76) among patients with unresectable HCC.*

Despite the robust data from the IMbravel50 trial, real-world evidence on the efficacy and safety of atezolizumab
combined with bevacizumab (AB) in diverse patient populations is important to obtain. The main risk factor for HCC is
cirrhosis. The aetiology of cirrhosis is dichotomized into viral and nonviral cirrhosis. Viral hepatitis caused by hepatitis
B virus (HBV) and/or hepatitis C virus (HCV) is the leading cause of cirrhosis and HCC in Asia and Africa. In contrast,
nonviral cirrhosis, which is mostly represented by alcohol liver disease (ALD) and non-alcoholic fatty liver disease
(NAFLD), remains the major cause of HCC in America and Europe.' Drastic geographical variation in the underlying
cause of cirrhosis has led to a heterogeneous landscape of patients harbouring HCC.

Additionally, the identification of predictive biomarkers for response to immunotherapy, such as the neutrophil-to-
lymphocyte ratio (NLR) or early AFP variation, is increasingly explored to guide therapeutic choices. New combination
strategies are also under evaluation, such as anti-PD-1/anti-VEGF plus TKIs or chemotherapy, reflecting a rapidly
evolving treatment landscape.

Real-world studies are fundamental for providing insights into the performance of this therapeutic combination
outside the controlled settings of clinical trials, as such studies encompass a broader spectrum of patient characteristics
and comorbidities.

The current HIREAL study aims to evaluate the real-world application of AB for the treatment of locally advanced or
metastatic HCC in a French cohort.

Methods
Study Design and Population

This retrospective, observational study was conducted across 6 centres in France and aimed evaluate the real-world
efficacy and safety of AB combination therapy in patients with locally advanced or metastatic HCC. The study included
patients treated between January 2021 and December 2023 who met the inclusion criteria.

Inclusion and Exclusion Criteria

Patients were included if they were aged 18 years or older, caucasian, had a confirmed diagnosis of metastatic or locally
advanced HCC according to the European Association for the Study of the Liver (EASL) criteria, and had received at
least one dose of AB combination therapy. Patients were excluded if they refused to participate. Data regarding BCLC
stage were not systematically available and could not be included in the analysis.

Data Collection

All the data were collected from electronic medical records and included demographic information, clinical character-
istics, laboratory results, treatment details, and outcomes. The specific data points included age, sex, ECOG performance
status, underlying liver disease actiology, Child—Pugh score, and prior treatments for HCC.

Treatment Protocol

Patients received atezolizumab at a dose of 1200 mg and bevacizumab at a dose of 15 mg/kg. These agents were
administered intravenously every three weeks, as per the standard of care. Treatment continued until disease progression,
unacceptable toxicity, or until the physician or patient opted for discontinuation. Response to treatment was evaluated
using RECIST version 1.1 criteria, as mRECIST evaluations were not systematically available across centres.
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Outcomes

The primary endpoints were OS and PFS, defined as the time from the initiation of AB therapy to death from any cause
and the time to the first documented disease progression or death, respectively. The secondary endpoints included the
objective response rate (ORR), defined as the percentage of patients who achieved an objective radiological response
(evaluated according to the RECIST 1.1 criteria); the disease control rate (DCR), defined as the percentage of patients
who achieved an objective radiological response or stable disease; and the incidence of treatment-related adverse events
(AEs). Secondary objectives included subgroup analyses based on Child—Pugh score, prior locoregional treatment, and
alpha-fetoprotein (AFP) levels.

Statistical Analysis
Descriptive statistics were used to summarize patient characteristics and treatment outcomes. The Kaplan—-Meier method
was used to estimate OS and PFS, and differences between subgroups were assessed via the Log rank test. Safety data
were summarized via frequency counts and percentages. Subgroup analyses were performed to evaluate outcomes in
patients with different baseline characteristics, including the Child—Pugh score and Eastern Cooperative Oncology Group
(ECOGQG) performance status score. All the statistical analyses were performed with R software (version 4.3.2).
Analyses were conducted on available data. Missing data were not imputed and were excluded from relevant
subgroup analyses.

Ethical Considerations

This study was conducted in accordance with the Declaration of Helsinki and approved by the institutional (Institut de
Cancérologie Strasbourg Europe) review boards of the participating centres. Informed consent was obtained from all
patients or their legal representatives for the use of their medical data for research purposes. Data confidentiality and
patient anonymity were maintained throughout the study (IRB 2022-003).

Results

Patient Characteristics

A total of 70 patients with locally advanced or metastatic HCC were included in the study. The median age was 70 years
(range: 26-86 years), with a male predominance (94%). Most patients had an ECOG performance status score of 0 or 1
(81%). A total of 76% presented with cirrhosis, among which 85% had Child—Pugh class A cirrhosis, whereas 15% had
Child—Pugh class B cirrhosis. Regarding the actiology of cirrhosis, the vast majority of cases were nonviral cirrhosis
(85.7%). The liver disease underlying HCC was ALD in 37.1% of the patients, NAFLD in 20%, HBV or HCV in 14.3%,
and no cirrhosis in 24.2%. Gastroscopy was performed on all 53 patients with cirrhosis. Prior locoregional therapies were
reported in 55.7% of patients and mainly included surgery, transarterial chemoembolization (TACE) and radiofrequency
ablation (RFA). Prior systemic treatments, primarily sorafenib, were reported by 75.7% of patients. Patient characteristics
are summarized in Table 1.

Efficacy Outcomes

The median follow-up duration was 14.9 months. The median OS for the entire cohort was 19 months (95% CI: 15-NA)
(Figure 1). The median PFS was 6.7 months (95% CI: 4.7-14.2 months) (Figure 2). The ORR was 20%, with 2.9%
achieving complete response (CR) and 17.1% achieving partial response (PR). Stable disease (SD) was observed in
34.3% of patients, leading to a DCR of 54.3%. Thirty percent of patients presented with progressive disease as the best
response. Data regarding radiological response were missing or could not be obtained for 15.7% of patients, mainly
because of premature death.

Subgroup Analyses
Subgroup analysis (N = 53) revealed a statistically significant difference between patients with Child—Pugh class
A cirrhosis and those with Child—Pugh class B cirrhosis, with median OS durations of 18.9 months (95% CI:
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Table | Patient’s Characteristics at Baseline

Characteristics No. of Patients
N =70 (%)
Median age (range) - years 70 (26-86)

Sexe - no. (%)
Male 66 (94.3%)
Female 4 (5.7%)

ECOG performance status score - no. (%)

0-1 57 (81.4%)
2 7 (10%)
3 or more I (1.5%)
Unknown 5(7.1%)

Cirrhosis underlying - no. /total no. (%)

Yes 53 (76%)
Child-Pugh A 45 (85%)
Child-Pugh B 8 (15%)

No 17 (24%)

Cause of hepatocellular carcinoma - no. (%)
Viral 10 (14.3%)
Non Viral 60 (85.7%)

Prior local therapy - no. (%)

Yes 39 (55.7%)
Surgery 22 (56.4%)
Chemoembolization 26 (66.7%)
Radioembolisation 5 (12.8%)
Radiofrequency 11 (28.2%)
Radiotherapy 1 (2.6%)

No 31 (44.3%)

Priori Systemic therapy - no. (%)

Yes 17 (24.3%)
No 53 (75.7%)
Site of metastasis at diagnosis
Liver 36 (51.4%)
Lung 25 (35.7%)
Bone 21 (30%)
Lymph Node 8 (11.4%)
Peritoneal Carcinomatosis 9 (12.9%)

Alpha-fetoprotein 2400 ng/mL- no. (%)

Yes 25 (35.7%)
No 41 (58.6%)
Unknown 4 (5.7%)

16.9-NA) and 6.0 months (95% CI: 1.5-NA), respectively (p = 0.03) (Figure 3). PFS was also significantly different
between patients with Child—Pugh class A cirrhosis and those with Child—Pugh class B cirrhosis, with median durations
of 7.2 months (95% CI: 4.9-14.5) and 3.9 months (95% CI: 1.5-NA), respectively (p=0.04). There was no difference in
OS durations based on alpha-fetoprotein (AFP) levels (N = 66) (> 400 ng/mL or < 400 ng/mL; p= 0.98), history of prior
local treatment (p=0.75) or the aetiology of cirrhosis (viral or nonviral; p=0.9).
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Figure | Kaplan-Meier Curve of Overall Survival (OS).
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Figure 2 Kaplan-Meier Curve of Progression Free Survival (PFS).

Child-Pugh score  Median OS (Cl1,95%) Log-rank P value

Child-Pugh A 19.1 (16.9-NA) P=0.03

100%- Child-Pugh B 6 (1.5-NA)
©
=
> 75%
3
%]
‘s
2 50% .
a X
©
_Q 1
O 25% '
a8 1

i
0% . . : : . . . . . . - r .
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Months

Figure 3 Kaplan-Meier Curves of Overall Survival (OS) of Child-Pugh A patient compared to Child-Pugh B.

Safety Outcomes

Treatment-related adverse events were reported in 50% of patients. The most common AEs included fatigue (24.2%),
hypertension (18.6%), dysthyroidism (17.1%), and gastrointestinal symptoms such as diarrhoea (14.3%) (Table 2).
Severe adverse events (SAEs) occurred in 17.1% of patients, with 7.1% discontinuing treatment due to AEs. There
were no bleeding events during the follow-up period of the study.
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Table 2 Adverse Events

Event Any Grade Grade 3 or 4
Number (Percent) | Number (Percent)

All events 59 (84.2) 12 (17.1)
Fatigue 17 (24.2) 5(7.1)
Hypertension 13 (18.6) 4 (5.7)
Dysthyroidism 12 (17.1) 0 (0)
Diarrhoea 10 (14.3) 1 (1.4)
Proteinuria 4 (5.7) 1 (1.4)

Rash 2 (2.9) 0 (0)
Alanine aminotransferase increase I (1.4) 1 (1.4)

Postprogression Treatments
Upon disease progression, 37.1% of patients received subsequent lines of therapy. The most common second-line
treatment included sorafenib (88.6%). The median OS after disease progression was 15.1 months (95% CI: 6.9-NA).

Discussion

This real-world study provided valuable insights regarding the efficacy and safety of AB combination therapy for locally
advanced or metastatic HCC within a French cohort. Our findings corroborate the results of the IMbravel50 trial,
underscoring the benefits of this combination therapy in a real-world setting.*

The IMbravel50 trial was a landmark study that demonstrated the beneficial effects of AB combination therapy
compared with sorafenib (the previous standard of care) in terms of significantly improving OS and PFS. Our study
aligns with these results, showing comparable OS and PFS outcomes. Specifically, our cohort presented a median OS
similar to the 19.2 months reported in the IMbravel50 study. The hazard ratios for OS (HR = 0.58) and PFS (HR = 0.59)
also support the robust efficacy of this combination therapy.*

Furthermore, our findings are consistent with those of a large real-world study conducted in the United States, which
confirmed the effectiveness and safety of atezolizumab combined with bevacizumab in a broader patient population with
advanced HCC.’ This strengthens the external validity of our results and supports the integration of this combination therapy into
routine clinical practice. Moreover, our study underscores the safety profile of combination therapy, which is consistent with the
findings of the IMbravel50 trial. The incidence of AEs in our cohort was manageable and did not present new safety signs.
Common adverse events such as hypertension and gastrointestinal symptoms were in line with those reported in the IMbrave150
trial, suggesting that the safety profile remains stable across different populations.®’ The absence of gastrointestinal bleeding in
our cohort may reflect the systematic pre-treatment assessment with gastroscopy and management of portal hypertension,
including prophylactic measures such as variceal ligation or beta-blockers, in accordance with guidelines for AB therapy.

One of the significant strengths of this study is its real-world context, which includes a broader spectrum of patient
characteristics and comorbidities than the controlled environment of a clinical trial. This diversity allows for a more
comprehensive understanding of the treatment’s applicability and effectiveness across various patient subgroups. For
example, our cohort included patients with more advanced disease stages and varying degrees of liver function, providing
a deeper understanding of the real-world efficacy of this therapy.

However, the management of HCC patients with severe liver failure has always been critical.® The risk of decompensation
has led to the frequent exclusion of those patients in clinical trials. Our study also highlights a critical limitation in the efficacy
of AB in patients with Child—Pugh class B liver function. This subgroup analysis revealed that the therapeutic benefits
observed in the general population did not extend to patients with more advanced liver cirrhosis. These patients did not
experience significant improvements in OS or PFS, which aligns with findings from other studies suggesting that patients with
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Child-Pugh class B liver function may not derive the same benefit from this combination therapy.” "' This highlights the
importance of careful patient selection and the need for alternative therapeutic strategies for this subgroup. A recent retro-
spective analysis of 217 patients with Child—Pugh class B cirrhosis suggested that lenvatinib, a VEGF TKI, meaningfully
improved OS and PFS as first-line therapy compared with AB;'> however, another retrospective study suggested no
substantial difference.'® Furthermore, emerging evidence suggests that the ALBI score, a more objective measure of liver
dysfunction, could offer superior prognostic value over the Child—Pugh score, particularly in patients with Child—Pugh class
B cirrhosis, by better stratifying the risk of adverse outcomes.'> As a predictive model, some studies have explored the ability
of the neutrophil-lymphocyte ratio (NLR) to predict OS and PFS in patients treated with AB. The available data seem to
demonstrate an independent link between a high NLR and poor outcomes.'*"'® The major limitation is the nonconsensual cut-
off used. Another study explored the variation in the serum AFP level, the early variation of which seems to be correlated with
long-term outcomes.'”'® Our findings confirm that patients with Child—Pugh class B cirrhosis derive limited benefit from AB
therapy, with a median OS of only 3.9 months. In this population, prognosis is predominantly driven by hepatic insufficiency
rather than tumor burden, and disease management should prioritize stabilization of liver function. For some patients,
exclusive palliative care may be the most appropriate approach.

Several limitations of this study should be acknowledged. The retrospective nature of the analysis may introduce
selection bias, and the lack of a randomized control group limits the ability to draw definitive conclusions about the
comparative efficacy of the treatment. As a retrospective study, our analysis may be subject to selection and information
bias. Some clinical data were missing, and no imputation was performed, which may limit the interpretation of certain
subgroup findings. Furthermore, we were unable to collect data on the Barcelona Clinic Liver Cancer (BCLC) stage,
which may limit the accuracy of stratifying patient prognosis and therapeutic response. Additionally, the follow-up
period, while substantial, may not comprehensively capture long-term outcomes and rare adverse events. In contrast, our
study did not find a difference in outcome between patients with viral cirrhosis and those with nonviral cirrhosis, mainly
because of a lack of patients. A less favourable outcome to immunotherapy for nonviral cirrhosis has been well described
in the literature.'®'” Recent work from Rimini et al suggested that lenvatinib is associated with better OS and PFS for
nonviral HCC patients than ABs in a large retrospective analysis.'” Furthermore, we were unable to collect data on the
Barcelona Clinic Liver Cancer (BCLC) stage, which may limit the accuracy of stratifying patient prognosis and
therapeutic response. Furthermore, although some patients received only one or two cycles of treatment, we chose to
include all eligible patients to reflect the heterogeneity of real-world practice. This may limit the comparability with
clinical trials, but improves the external validity of our findings.

Future research should focus on prospective, randomized real-world studies to further validate these findings and explore
the long-term efficacy and safety of AB. Moreover, investigations into clinically useful biomarkers for response prediction and
mechanisms of resistance will be crucial in optimizing patient selection and therapeutic strategies. Special attention should be
given to developing and testing alternative treatments for patients with Child—Pugh class B liver function.

Conclusion

The HIREAL study reinforced the positive effects of atezolizumab combined with bevacizumab on survival outcomes for
patients with locally advanced or metastatic HCC, as demonstrated in the IMbravel50 trial. However, the limited benefit
observed in patients with Child—Pugh class B liver function and nonviral HCC highlights the need for more personalized
therapeutic approaches. Future prospective studies are needed to define optimal treatment strategies for these subgroups
and to investigate predictive biomarkers for treatment response.
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