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IMPORTANCE The treatment landscape for advanced hepatocellular carcinoma (HCC) has
recently changed and become relatively confusing. Head-to-head comparisons between
most of the available agents have not been performed and are less likely to be examined in a
prospective fashion in the future. Therefore, a network meta-analysis (NMA) is helpful to
compare different agents from across different trials.

OBJECTIVE To evaluate comparative effectiveness of different systemic treatments in
advanced patients with HCC across lines of therapy.

DATA SOURCES We searched various databases for abstracts and full-text articles published
from database inception through March 2020.

STUDY SELECTION We included phase 3 trials evaluating different vascular endothelial growth
factor inhibitors (VEGFis), checkpoint inhibitors (CPIs), or their combinations in advanced
HCC, in the first-line or refractory setting.

DATA EXTRACTION AND SYNTHESIS The reporting of this systematic review followed the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline. The overall effect was pooled using the random effects model.

MAIN OUTCOMES AND MEASURES Outcomes of interest included overall (OS)
and progression-free survival (PFS).

FINDINGS Fourteen trials (8 in the first-line setting and 6 in the second-line setting) at low risk
of bias were included. The 8 trials in the first-line setting encompassed a total of 6290
patients, with an age range of 18 to 89 years. The 5 trials included in the second-line analysis
encompassed a total of 2653 patients, with an age range of 18 to 91 years. Network
meta-analysis showed the combination of atezolizumab and bevacizumab was superior in
patients with HCC treated in the first-line setting compared with lenvatinib (HR, 0.63;
95% CI, 0.44-0.89), sorafenib (HR, 0.58; 95% CI, 0.42-0.80), and nivolumab (HR, 0.68;
95% CI, 0.48-0.98). In the refractory setting, NMA showed that all studied drugs had PFS
benefit compared with placebo. However, this only translated into OS benefit with
regorafenib (HR, 0.62; 95% CI, 0.51-0.75) and cabozantinib (HR, 0.76; 95% CI, 0.63-0.92)
compared with placebo. In the NMA of patients with α-fetoprotein (AFP) levels of 400 ng/mL
or greater, regorafenib, cabozantinib, and ramucirumab showed PFS and OS benefit
compared with placebo with no superiority of an active drug compared with any others.

CONCLUSIONS AND RELEVANCE This systematic review and NMA of 14 trials found that
atezolizumab and bevacizumab in combination is now considered the standard of care in the
first-line setting in patients with advanced HCC. Regorafenib and cabozantinib are preferred
options in refractory patients, with ramucirumab as an additional option in those with levels
of AFP of 400 ng/mL or higher. Future trials should focus on other potential combinations
and best treatment strategy in patients with prior VEGFi/CPI exposure.
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T he mainstay of treatment for advanced hepatocellular
carcinoma (HCC) was the tyrosine kinase inhibitor (TKI)
sorafenib, which targets vascular endothelial growth fac-

tor (VEGF) receptors, among other kinases.1 Sorafenib showed
overall survival (OS) benefit compared with placebo in the
SHARP trial and, since then, multiple studies evaluating dif-
ferent agents have failed to show survival benefit until re-
cently, when multiple VEGF TKIs showed survival benefit com-
pared with placebo in the second-line setting2,3 and
noninferiority compared with sorafenib in the untreated
population.4 On the other hand, although checkpoint inhibi-
tor monotherapy showed promising results in early phase 2
studies, subsequent phase 3 trials showed no improved effi-
cacy compared with sorafenib and placebo in the first- and
second-line setting, respectively.5,6 Most recently, the combi-
nation of atezolizumab, a checkpoint inhibitor, and bevaci-
zumab showed—for the first time—an OS benefit compared with
sorafenib in advanced treatment-naive patients with HCC.7

Therefore, systemic treatment for advanced HCC currently in-
corporates VEGF inhibitors (VEGFis), checkpoint inhibitors
(CPIs), or the combination of both. Because these studies show
variable efficacy across lines of therapy, a network meta-
analysis (NMA) is helpful to compare different agents across
randomized clinical trials (RCTs). This is especially impor-
tant because current guidelines list the available treatments
with no guidance regarding which regimen to be considered
first.8 In this systematic review and network meta-analysis,
we aim to compare the efficacy of different treatment agents
for patients with advanced HCC across the lines of therapy.

Methods
The reporting of this systematic review follows the Preferred
Reporting Items for Systematic Review and Meta-Analyses
(PRISMA) statement.9 Institutional review board approval and
informed consent was waived as this was not an individual
patient–level meta-analysis.

Study Objective
The current study aimed to compare the efficacy of different
VEGFis and CPIs in patients with unresectable/metastatic HCC
in the first-line and refractory settings.

Eligibility Criteria
Randomized phase 3 clinical trials were included if they were
published in English. Trials of interest were comparing
VEGFis, CPIs, or their combination in patients with advanced
(unresectable or metastatic) HCC. Treatment with VEGFis in-
cluded TKIs and/or monoclonal antibodies. Studies were
grouped into first-line studies and second-line studies. Stud-
ies including combination therapies other than the above were
excluded.

Data Sources and Search Strategies
A comprehensive literature search was performed for abstracts
and full-text articles published in print or online from database
inception up through March 2020 from electronic databases,

MEDLINE, Embase, Scopus, Web of Science, and the Cochrane
Central Register of Controlled Trials (CENTRAL).

Detailed search strategy is as described in (eMethods in the
Supplement). The search strategy was designed and con-
ducted by an experienced librarian with input from the study
investigators. Outcomes of interests included: OS, and
progression-free survival (PFS) for all patients in first- and
second-line treatment. Moreover, additional outcomes in-
cluded OS and PFS for patients with levels of 400 α fetopro-
tein (AFP) or higher in the second-line treatment group.

Study Selection
Two individual reviewers (M.B.S. and D.R.A.) identified and
reviewed full-text articles and abstracts that were deemed rel-
evant by screening the list of titles. Disagreements between the
2 reviewers were resolved with consensus.

Data Extraction
Prespecified data elements were extracted from each trial using
a structured data abstraction form, including baseline char-
acteristics, sample size, and interventions used. Two review-
ers extracted the data from the included trials (S.A.A.M. and
D.R.A.), and disagreements were resolved by referring to a third
reviewer (M.B.S.).

Risk of Bias and Certainty of Evidence
The Cochrane Collaboration’s tool for assessing the risk of bias
in the trial was used,10 which includes the following do-
mains: random sequence generation, allocation conceal-
ment, blinding, incomplete outcome data, and selective out-
come reporting. Two reviewers independently assessed trial
quality (S.S. and S.A.A.M.) and disagreements were resolved
by referring to a third reviewer (M.B.S.).The certainty of evi-
dence (ie, certainty in the estimates) was evaluated using the
GRADE approach (Grading of Recommendations Assess-
ment, Development, and Evaluation).11

Statistical Analysis
The statistical analysis was conducted using R statistical soft-
ware (version 3.6.3, R Project for Statistical Computing). Pre-
calculated hazard ratios (HRs) with corresponding 95% con-
fidence intervals (CIs), abstracted from the included trials, were

Key Points
Question What is the most effective systemic treatment option
in advanced hepatocellular carcinoma (HCC)?

Findings In this network meta-analysis of 14 relevant phase 3
clinical trials, the combination of atezolizumab and bevacizumab
was associated with superior results compared with other first-line
agents including sorafenib and lenvatinib. In the refractory setting,
both regorafenib and cabozantinib ranked highest compared with
other agents including ramucirumab and pembrolizumab.

Meaning The treatment landscape of advanced HCC is changing
with the combination atezolizumab and bevacizumab now
considered the standard of care in the first-line setting; regorafenib
and cabozantinib are the preferred options in refractory patients.
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log transformed and used to express outcomes. Mixed treat-
ment comparisons were made using a random-effects net-
work meta-analysis within the frequentist framework.12 League
tables and forest plots were generated for back-transformed
network estimates. Heterogeneity between and within de-
signs was assessed using Cochran’s Q and quantified using I2

statistics. I2 values less than 25%, 25% to75%, and greater than
75% represented low, moderate, and high degrees of hetero-
geneity, respectively. P scores, which are frequentist
analogues to surface under the cumulative ranking curve
(SUCRA),13 were computed and used to rank treatments.
Rankograms were made to visualize treatment ranking based
on P scores. A higher P score indicated a better efficacy.
The NMA was carried out using R package “netmeta” (ver-
sion 1.2.0, R Foundation).

Results
Study Selection
A total of 1900 titles and abstracts were identified by the screen-
ing electronic search strategy, of which 63 met the eligibility
for assessment (Figure 1). Fifteen references were identified
reporting 8 studies in the first-line setting and 6 in the second-
line setting.1-7,14-21

First-Line Treatments
Study Characteristics
The 8 trials in the first-line setting encompassed a total of 6290
patients.1,4,6,7,14-17 Two trials were comparing sorafenib with
placebo1,14 and 6 comparing either VEGF TKIs (linifanib, suni-
tinib, brivanib, and lenvatinib), nivolumab, or atezolizumab
and bevacizumab (AteBev), with sorafenib.4,6,7,15-17 (eTable 1,
eFigure 1 in the Supplement). All trials were designed for test-
ing superiority except Kudo et al4 (noninferiority), Johnson
et al,17 and Cainap et al16 (noninferiority and superiority). Age
in these trials ranged from 18 to 89 years. Most trials included
patients with ECOG PS of less than 2, and Child Pugh A dis-
ease. The characteristics of the included RCTs are outlined in
eTable 1 in the Supplement.

Network Meta-analysis
In the network meta-analysis, we found that all treatments
showed OS benefit over placebo except for sunitinib (HR, 0.89;
95% CI, 0.74-1.08) (Table 1). The combination of AteBev showed
OS benefit compared with all other treatments including len-
vatinib (HR, 0.63; 95% CI, 0.44-0.89), nivolumab (HR, 0.68;
95% CI, 0.48-0.98), and sorafenib (HR, 0.58; 95% CI, 0.42-
0.80). Both lenvatinib (HR, 0.66; 95% CI, 0.57-0.77) and
AteBev (HR, 0.59; 95% CI, 0.46-0.75) showed PFS benefit com-
pared with sorafenib (Table 1). These results were reflected by
AteBev ranking the highest in terms of PFS (P score = 94.16%)
and OS (P score = 99.65%) (eFigure 2 and 3, eTable 3 in the
Supplement).

Risk of Bias
A qualitative assessment was performed by assessing various
indicators for each individual study using the Cochrane tool

for risk of bias. Overall, the trials were deemed to be at low risk
of bias except for detection bias for the outcome of PFS where
only 1 trial had blinded assessment of outcome assessors,
whereas the others were either not blinded or unclear. (eFig-
ure 4 in the Supplement).

Certainty of Evidence
The certainty of the evidence for the indirect comparisons was
overall moderate (due to imprecision) to high (eTable 4 in the
Supplement).

Second-Line (Refractory) Treatments
Study Characteristics
Seven references reporting 6 trials were identified in the
second-line setting.2,3,5,18-21 One of the studies (REACH-2) only
included pretreated patients with HCC with AFP levels of 400
or higher, therefore, was only included in our subgroup
analysis.19 The 5 trials included in the second-line analysis en-
compassed a total of 2653 patients. All trials were com-
pared with placebo with either VEGF TKIs (cabozantinib,
regorafenib, or brivanib), ramucirumab, or pembrolizumab
(eTable 2, eFigure 5 in the Supplement). Age in these trials
ranged from 18 to 91 years. Most trials included patients with
ECOG PS of less than 2, and Child Pugh A disease. The char-
acteristics of the included RCTs are outlined in eTable 2 in the
Supplement.

Network Meta-analysis

Overall Population | In the network meta-analysis, all studied
drugs showed PFS benefit compared with placebo. However,

Figure 1. PRISMA Flow Diagram Showing Screening
and Selection Process

2346 Records identified through
database searching

1900 Records after duplicates removed

1900 Records screened

73 Full-text articles assessed for eligibility

14 Studies included in quantitative synthesis
(meta-analysis)

0 Additional records identified
through other sources

1837 Records excluded

59 Full-text articles excluded,
with reasons: 
Different study design
studying different regimens 

15 Studies included in qualitative synthesis
8 References describing 8 studies in first line
7 Describing 6 studies in second line
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this only translated into OS benefit with regorafenib (HR, 0.62;
95% CI, 0.51-0.75), and cabozantinib (HR, 0.76; 95% CI, 0.63-
0.92) compared with placebo (Table 2). In addition, both cabo-
zanitinib and regorafenib showed PFS advantage compared
with ramucirumab and pembrolizumab. However, only rego-
rafenib compared with ramucirumab translated into statisti-
cally significant OS benefit (HR, 0.71; 95% CI, 0.54-0.93). These
results were reflected by both regorafenib and cabozantinib
ranking the highest in PFS (P score of 90.45% and 83.93% for
cabozantinib and regorafenib, respectively) and OS (P score of
96.73% and 66.2% for regorafenib and cabozantinib, respec-
tively) (eTable 5, eFigures 6 and 7 in the Supplement).

Subgroup Analysis | The REACH-2 trial only included patients
with pretreated HCC with AFP levels of 400 or higher compar-
ingramucirumabwithplacebo.Inaddition,3othertrialsreported
the outcomes for the subgroup of patients with AFP levels of 400
orhigherwithramucirumab,regorafenib,andcabozantinib,com-
pared with placebo.2,3,19-21 Therefore, 4 trials were included with
1084patients(eFigure8intheSupplement).Inthenetworkmeta-
analysis, all study drugs showed PFS and OS benefit compared
with placebo (eTable 6 in the Supplement). There was no signifi-
cant difference seen between the active drugs (regorafenib, cabo-
zantinib, or ramucirumab) in terms of PFS or OS (eFigure 9 and
10 in the Supplement).

Risk of Bias
A qualitative assessment was performed by assessing various
indicators for each individual study using the Cochrane tool
for risk of bias. Overall, the trials were deemed to be at low risk
for bias (eFigure 11 in the Supplement).

Certainty of Evidence
The certainty of the evidence for the indirect comparisons
was overall moderate (due to imprecision) to high (eTable 8
in the Supplement).

Discussion
In this systematic review and network meta-analysis of
patients with advanced HCC, we found that the combination
of atezolizumab and bevacizumab shows OS and PFS benefit
compared with placebo, sorafenib, lenvatinib, and
nivolumab. On the other hand, in the refractory HCC popula-
tion, both regorafenib and cabozantinib seem to have
comparable efficacy with a slight OS advantage for rego-
rafenib compared with ramucirumab in the overall popula-
tion. In the population with AFP levels of 400 or higher,
regorafenib, cabozantinib, and ramucirumab appear to have
similar efficacy.

Table 1. League Table Showing Indirect Comparisons Among First-Line Treatmentsa

Treatment Progression-free survival
Overall Survival AteBev 0.89

(0.67-1.19)
0.59
(0.46-0.75)

0.73
(0.55-0.97)

0.52
(0.40-0.69)

0.68
(0.48-0.98)

Nivolumab

0.63
(0.44-0.89)

0.92
(0.74-1.16)

Lenvatinib 0.66
(0.57-0.77)

0.81
(0.66-1.01)

0.58
(0.48-0.72)

0.58
(0.42-0.80)

0.85
(0.71-1.01)

0.92
(0.79-1.07)

Sorafenib 1.23
(1.06-1.42)

0.88
(0.77-1.01)

0.55
(0.39-0.78)

0.81
(0.64-1.02)

0.88
(0.71-1.08)

0.95
(0.82-1.11)

Linifanib 0.72
(0.58-0.88)

0.54
(0.38-0.76)

0.79
(0.64-0.99)

0.86
(0.70-1.05)

0.93
(0.82-1.07)

0.98
(0.80-1.20)

Brivanib

0.45
(0.32-0.63)

0.65
(0.52-0.82)

0.71
(0.58-0.87)

0.77
(0.67-0.89)

0.81
(0.66-0.99)

0.82
(0.68-1.00)

Sunitinib

0.40
(0.28-0.56)

0.59
(0.47-0.73)

0.63
(0.52-0.77)

0.69
(0.61-0.78)

0.72
(0.59-0.88)

0.74
(0.61-0.89)

0.89
(0.74-1.08)

Placebo

Abbreviation: AteBev, atezolizumab and bevacizumab.
a Hazard ratios (HRs) and 95% CIs for the pairwise comparisons of the network meta-analysis from indirect comparisons. Comparisons should be read from left to

right. The HRs for comparisons are in the cell in common between the column-defining and row-defining treatment. For progression-free survival, an HR of less
than 1 favors row-defining treatment. For overall survival, an HR of less than 1 favors column-defining treatment.

Table 2. League Table Showing Indirect Comparisons Among Second-Line Treatmentsa

Treatment Progression-free survival
Overall survival Regorafenib 1.04 (0.79-1.36) 0.64 (0.47-0.87) 0.74 (0.56-0.98) 0.46 (0.37-0.57)

0.82 (0.62-1.07) Cabozantinib 0.61 (0.46-0.82) 0.71 (0.55-0.92) 0.44 (0.37-0.53)

0.79 (0.58-1.08) 0.97 (0.71-1.33) Pembrolizumab 1.16 (0.86-1.56) 0.72 (0.57-0.90)

0.71 (0.54-0.93) 0.87 (0.67-1.14) 0.90 (0.66-1.22) Ramucirumab 0.62 (0.52-0.74)

0.70 (0.51-0.96) 0.85 (0.62-1.17) 0.88 (0.62-1.25) 0.98 (0.71-1.34) Brivanib

0.62 (0.51-0.75) 0.76 (0.63-0.92) 0.78 (0.61-1.00) 0.87 (0.72-1.05) 0.89 (0.69-1.15) Placebo
a Hazard ratios (HRs) and 95% CIs for the pairwise comparisons of the network meta-analysis from indirect comparisons. Comparisons should be read from left to

right. The HRs for comparisons are in the cell in common between the column-defining and row-defining treatment. For progression-free survival, an HR of less
than 1 favors row-defining treatment. For overall survival, an HR of less than 1 favors column-defining treatment.
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Because sorafenib was previously the sole systemic treat-
ment option for patients with advanced HCC,1 most of the
second-line trials were designed with patients who had pro-
gressed or were intolerant to prior sorafenib. Regorafenib and
cabozantinib have been studied in phase 3 trials showing level
1 evidence of efficacy compared with placebo, and currently
approved by the US Food and Drug Administration (FDA). Both
agents ranked the highest in our analysis with regorafenib scor-
ing the highest in terms of OS. Therefore, regorafenib may be
a preferred option in patients with refractory HCC (Figure 2).3,21

However, the absolute advantage of regorafenib compared with
cabozantinib is very modest (see the absolute risk reduction
in eTable 8A in the Supplement) especially when taking into
consideration that the CELESTIAL trial was less selective in its
inclusion criteria without mandating prior tolerance to
sorafenib and it allowed for 2 or more prior lines of treat-
ments. It is currently unclear whether sequencing these agents
derives any clinical benefit. The CELESTIAL trial did allow more
than 1 prior line of therapy, with only 2% of patients receiving
prior regorafenib.2 In addition to these factors, cost-
effectiveness is considered another important component in
selecting the most appropriate regimen in refractory HCC be-
cause the absolute benefit of regorafenib and cabozantinib
is considered marginal compared with the cost.22,23

Similar to nivolumab monotherapy or the combination
with ipilimumab, pembrolizumab monotherapy was ap-
proved by the FDA based on early phase 1/2 data showing prom-
ising response rates in mostly pretreated patients with
HCC.24-26 However, the phase 3 KEYNOTE-240 trial failed to
support level 1 evidence of OS or PFS benefit of pembroli-
zumab compared with placebo.5 Similarly, the VEGF mono-
clonal antibody, ramucirumab, did not show any benefit in the
phase 3 REACH trial, and only a modest benefit compared with
placebo in the subsequent REACH-2 trial, which included pre-
treated patients with HCC with AFP levels of 400 or higher.
In our analysis and consistent with the level 1 evidence, rego-
rafenib, cabozanitinib, or ramucirumab (only in patients with
AFP levels ≥400) are all considered reasonable options for pa-
tients with advanced second-line HCC.

Although nivolumab was ranked second, the NMA com-
parison did not show a significant advantage of nivolumab
compared lenvatinib or sorafenib and there is no level 1 evi-
dence to support its use as monotherapy in the first-line set-
ting because nivolumab failed to show superiority compared

with sorafenib in a phase 3 trial.6 This, along with pembroli-
zumab’s limited efficacy to only small subset of patients com-
pared with placebo in the second-line setting,5 further supports
that checkpoint inhibitors’ role is mostly in combination rather
as monotherapy. Multiple other combinations of programmed
death-1 (PD-1) ligand 1 (PD-L1) inhibitors with VEGF inhibi-
tors or with CTLA-4 inhibitors have shown promising activity
and will further delineate the role of checkpoint inhibitors in
this disease.27-29 Moreover, combination of VEGF TKIs and
checkpoint inhibitors are being evaluated in multiple trials.

The combination of atezolizumab with bevacizumab in
first-line advanced HCC have recently shown a superiority
advantage compared with sorafenib in a recently published
phase 3 trial.7 This was confirmed in our NMA with atezoli-
zumab with bevacizumab ranking the highest with signifi-
cant advantage compared with all other first-line agents in-
cluding sorafenib, lenvatinib, and nivolumab. Therefore, the
combination is currently considered the standard of care in the
first-line treatment for most patients with advanced HCC.
Sorafenib and lenvatinib remain as options when immuno-
therapy is contraindicated or associated with a higher toxic ef-
fects risk, such as in patients with autoimmune diseases or
organ transplantation (Figure 2). Similarly, nivolumab is con-
sidered a reasonable option in patients with absolute contra-
indication to VEGF inhibitors. For patients where atezoli-
zumab with bevacizumab is used as first-line treatment, the
question remains regarding which regimen to be used as
second-line on progression. Indeed, this has yet to be studied
with the only refractory trial that included a very limited num-
ber of patients (3%) with prior checkpoint inhibitors is
CELESTIAL.2 In addition, the activity of TKIs with predomi-
nant anti-VEGF activity (such as lenvantinib) and monoclo-
nal antibodies (such as ramucirumab) following exposure to
bevacizumab, or the use of CPI following exposure to atezoli-
zumab, remain questionable. Although some clinicians might
consider using sorafenib or lenvatinib in such settings, others
might prefer to use either regorafenib or cabozanitinib, espe-
cially because both of these agents were studied in patients
with prior VEGFi exposure. In contrast, sorafenib and lenva-
tinib were studied in VEGFi-naive patients.

It is possible that a strategy that includes another CPI
(anti—CTLA-4) or a wide ranging multikinase inhibitor (such
as regorafenib or cabozantinib) added to a PD-1 or PD-L1
inhibitors following exposure to atezolizumab with bevaci-

Figure 2. Suggested Treatment Algorithms for Patients With Advanced Hepatocellular Carcinoma (HCC)

Patient with first-line advanced HCC  

Immunotherapy contraindicated 

Atezolizumab/
bevacizumab 

Sorafeniba 

Lenvatinib 

Patient with second-line advanced HCC 

AFP ≥ 400 

Regorafenibb

Cabozantinib
Nivolumabd +/- ipilimumabc

Pembrolizumabc,d 

Regorafenibb

Cabozantinib
Ramucirumab
Nivolumabd +/- ipilimumabc

Pembrolizumabc,d

Yes No Yes No 

AFP indicates α-fetoprotein.
a Consider lower starting dose of 200

mg and escalate as tolerated.
b Consider starting dose-escalation

strategy starting with 80-mg dose.
c Not supported by level 1 evidence.
d If no prior programmed cell death-1

or programmed cell death ligand-1
failure.
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zumab may yield benefit. This strategy has been successfully
studied more extensively in other malignant diseases such
as renal cell carcinoma (RCC). For example, the addition of
ipilimumab to nivolumab in patients with RCC who did not
respond to prior nivolumab monotherapy showed 12% to
15% response rate, including in patients who were refractory
to prior VEGF TKI.30-33 Of course, extrapolation and cross-
comparison from these studies to patients with HCC is not
possible owing to differences in biology and future studies
are needed.

The applicability of all of the studies herein to patients with
Child-Pugh B score (especially B7) is limited because these pa-
tients were either excluded or only contributed to less than 10%
of the patients in the trials. Nonetheless, these agents are used
in clinical practice with less stringent inclusion criteria than
the corresponding phase 3 studies.34 For example, in the pro-
spective observational study (REFINE study) of regorafenib in
patients with HCC, 11% of the treated patients had Child-
Pugh B disease and 28% of the overall patients were started
on 80 mg of regorafenib instead of the recommended 160-mg
dose (58%).34 Such dose modifications to mitigate TKI-
associated adverse effects without compromising efficacy have
been studied in a prospective fashion in metastatic colorectal
cancer where a dose-escalation strategy of regorafenib showed
favorable toxic effects and efficacy outcomes compared with
the full dose.35 Similarly, sorafenib at 200 mg has been shown

to be more tolerable compared with the 400 mg dosing with
similar efficacy in a large retrospective study.36

Limitations
The limitations to this study are related to the nature of this
network analysis because most of the evidence was driven
from indirect comparisons. In addition, this analysis was
performed with study-level data rather than individual
patient data, which would limit the power of the analysis.
Despite these limitations, we believe that this study allows a
better understanding of the current changing landscape of
HCC treatment.

Conclusions
The treatment landscape of advanced HCC has signifi-
cantly changed over the past few years. Atezolizumab/
bevacizumab combination is now considered the standard of
care in first-line setting in patients with advanced HCC. Rego-
rafenib and cabozantinib are preferred options in patients with
refractory HCC, with ramucirumab as an additional (but less
preferred in prior bevacizumab exposure) option in those with
AFP levels of 400 ng/mL or higher. Future trials should focus
on other potential combinations, sequencing and the best treat-
ment strategy in patients with prior VEGF/CPI exposure.
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