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Abstract

Objective. This systematic review aimed to compare the efficacy and safety of regorafenib and nivolumab, two FDA-approved
second-line treatments for unresectable Hepatocellular Carcinoma (HCC). Methods. Literature comparing the efficacy and
safety of regorafenib and nivolumab in unresectable HCC patients was systematically searched across seven databases, includ-
ing: PubMed, SCOPUS, Cochrane Database of Systematic Reviews, ScienceDirect, EBSCOhost, EMBASE, and ProQuest, using
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines. The search was done on
April 2M, 2023. Study quality and risk of bias were assessed using the Agency for Healthcare Research and Quality (AHRQ)
and ROBINS-1 tools. The selected studies were included in the qualitative data synthesis. Results. Three trials found that HCC
patients taking nivolumab had statistically insignificantly longer OS, TTP, and progression-free survival than those on rego-
rafenib. Nivolumab increased ORR, with largely partial responses, and mixed DCR, with little statistical significance. All three
studies showed that nivolumab had fewer side effects and improved tolerance. Discussion. Three retrospective cohort studies
with a total of 383 regorafenib-receiving cohorts and 230 nivolumab-receiving cohorts were included in the qualitative analysis.
Nivolumab was found to be superior in regards of longer overall survival, longer time to progression, higher objective response
rate, and lower adverse event occurrence. However, statistical significance was not achieved in most of the parameters. Conclu-
sions. The use of nivolumab is preferable as the second-line systemic therapy for unresectable HCC. More high-quality studies
are urgently needed to generate quantitative analysis, and to encourage the formation of guidelines for second-line systemic
therapy.
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top three causes of cancer deaths, with the number
of new cases and deaths expected to increase by
50% by 2040 (1-3). Early diagnosis and tumor
staging are key for treatment and prognosis. The
Barcelona Clinic Liver Cancer (BCLC) staging
system is often used to link tumor features, patient
characterization, treatment options, and expected
survival. HCC in BCLC class 0 (very early stage)
or class A (early stage) is usually eligible for local
ablation, resection, and liver transplantation. In

Introduction

Hepatocellular carcinoma (HCC) is the third most
common cause of cancer-related deaths world-
wide, with an increasing incidence. In 2020, an es-
timated 905,700 people were diagnosed with, and
830,200 people died from liver cancer globally. The
age-standardized incidence for new cases of and
deaths from HCC were 9.5 and 8.7 per 100,000
people, respectively. Liver cancer was among the
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BCLC class B (intermediate stage), transarterial
chemoembolization (TACE) has become a stan-
dard for unresectable HCC. Patients with HCC
BCLC class C (advanced stage), or class B who are
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not candidates for TACE, or have progressed after
TACE are eligible for systemic therapy. For almost
a decade, the treatment of advanced HCC was lim-
ited to sorafenib, an anti-angiogenic TKI. Later the
first line treatment was updated to a combination of
atezolizumab (a programmed death 1 (PD-1) inhibi-
tor) and bevacizumab (an anti-Vascular Endothelial
Growth Factor (VEGF)) which was proven to be
superior in RCTs (4). Unfortunately, there is still
uncertainty regarding the second-line treatments
for patients who are still progressing after the first
line treatment (5). Two examples of FDA-approved
second line treatments are regorafenib (an oral
multikinase inhibitor) and nivolumab (a PD-1 in-
hibitor) (6). Unlike existing reviews, which specifi-
cally focus on cases following sorafenib failure, this
review takes a broader perspective to gather and
compare the available literature regarding the effi-
cacy and safety of these two second-line drugs for
patients with unresectable HCC.

Methods

This study was reported in accordance with the
Preferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) 2020 guidelines.
Literature related to the efficacy of nivolumab treat-
ment in comparison with regorafenib treatment in

Table 1. Keywords Used for Each Database
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patients diagnosed with unresectable hepatocellular
carcinoma was systematically searched across seven
databases, including: PubMed, SCOPUS, Cochrane
Database of Systematic Reviews, ScienceDirect,
EBSCOhost, EMBASE, and ProQuest. The gener-
al search terms used included: “unresectable he-
patocellular carcinoma” OR “unresectable HCC”,
“Nivolumab”, “Regorafenib’, “Overall survival rate”
OR “Progression free survival rate” OR “Adverse
event” OR “Safety”. The search was performed on
April 27, 2023, with Table 1 showing the detailed
keywords that were used for each database.

There was no limitation of the publishing
period, but the language was limited to English. In
consideration of the authors’ proficiency in English,
the decision was made to present this manuscript
in English to ensure accurate and effective com-
munication of the content. This choice allows for
a comprehensive understanding and coherent pre-
sentation of the research findings. Manual search-
ing through references was done to find additional
studies. After duplicates were removed, the titles
and abstracts were then screened. Potential litera-
ture underwent full-text review of suitable papers
which were to be included in the data synthesis.
Searching and screening were done independent-
ly by two investigators and the reasons for exclu-
sion are given in the PRISMA flowchart (Figure 1).

Database Keywords

PubMed ((“Carcinoma, Hepatocellular/therapy”[Mesh]) AND (“Carcinoma, Hepatocellular/surgery”[Mesh])) AND
“Nivolumab/therapeutic use”[Mesh] AND “regorafenib”[All Fields] OR regorafenib[Text Word] AND (overall
survival rate OR progression free survival rate OR adverse event OR safety)

Scopus TITLE-ABS-KEY((unresectable hepatocellular carcinoma OR unresectable HCC) AND (nivolumab) AND

(regorafenib) AND (overall survival rate OR progression free survival rate OR adverse event OR safety))

Cochrane Library

((“Carcinoma, Hepatocellular/therapy”[Mesh]) AND (“Carcinoma, Hepatocellular/surgery”[Mesh])) AND

“Nivolumab/therapeutic use”[Mesh] AND “regorafenib”[All Fields] OR regorafenib[Text Word] AND (overall
survival rate OR progression free survival rate OR adverse event OR safety)

ScienceDirect

(unresectable hepatocellular carcinoma OR unresectable HCC) AND (nivolumab) AND (regorafenib) AND

(overall survival rate OR progression free survival rate OR adverse event OR safety)

EBSCOhost (unresectable hepatocellular carcinoma OR unresectable HCC) AND (nivolumab) AND (regorafenib) AND
(overall survival rate OR progression free survival rate OR adverse event OR safety)

EMBASE (unresectable hepatocellular carcinoma OR unresectable HCC) AND (nivolumab) AND (regorafenib) AND
(overall survival rate OR progression free survival rate OR adverse event OR safety)

ProQuest (unresectable hepatocellular carcinoma OR unresectable HCC) AND (nivolumab) AND (regorafenib) AND

(overall survival rate OR progression free survival rate OR adverse event OR safety)
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Figure 1. The PRISMA flow diagram of this study.

Study Eligibility Criteria

Inclusion criteria for studies to be included in the
analysis were studies: 1) that had subjects diag-
nosed with unresectable hepatocellular carcino-
ma; 2) where the subjects were given Nivolumab
medication; 3) there was a comparison with the in-
tervention with Regorafenib treatment; and 4) that
reported the efficacy of the treatment measured in
terms of overall survival, progression-free survival,

response rate, and adverse events. The criteria for
studies to be excluded were: 1) literature reviews,
cross-sectional studies, or case reports; 2) in vitro
and animal studies; 3) Not using English; 4) Not
reporting any quantitative results; 5) Single arm
studies or those using a placebo as the compara-
tor. The study designs included were Randomized
Controlled Trials (RCT) and cohort studies, due
to the high level of evidence in these study designs
compared to other intervention study designs.




Data Extraction

The following data were extracted from each el-
igible study: 1) the authors and year of publica-
tion; 2) the study design; 3) the country in which
the study was conducted; 4) the inclusion criteria;
5) the number of patients with treatment; 6) the
mean age of the study populations; 7) the duration
of follow up; 8) study outcomes, which included
the parameters overall survival (OS) and/or pro-
gression free survival (PES), time to progression
(TTP), tumor response in the form of objective re-
sponse rate (ORR) and disease control rate (DCR),
and safety; 9) summary findings in the study. The
data were extracted by two authors independently.

Quality Assessment and Data Synthesis

Quality assessment of the included studies was
done using the Agency for Healthcare Research
and Quality (AHRQ) tools. Risk of bias was also
undertaken comprehensively with the ROBINS-1
tool for non-randomized studies if the studies in-
cluded were not randomized. A study was consid-
ered good if it received 3 or 4 stars in the selection
domain AND 1 star in the comparability domain
AND 2 or 3 stars in the outcome domain. A study
was considered fair if it received 2 stars in the se-
lection domain AND 1 star in the comparability
domain AND 2 or 3 stars in the outcome domain.
A study was considered poor if it received 0 or 1
star in the selection domain AND 0 stars in the
comparability domain AND 0 or 1 star in the out-
come domain (7). Extracted data were summarized
in tables and narrative synthesis was performed to
describe the data. Due to the heterogeneity of the
included articles with regard to outcomes of inter-
est to our review, we are unable to analyze and syn-
thesize the data quantitatively. We analysed and
reported (qualitative) data in accordance with our
study objectives regarding the safety and efficacy
of the intervention, which included overall sur-
vival, progression-free survival, response rate, and
safety in terms of adverse events.
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Results

Study Selection

The literature search across seven databases result-
ed in 526 hits. After removal of 385 duplicates, 141
titles and abstracts were screened to exclude 78 ir-
relevant papers. Out of the remaining 63 papers,
only 28 papers underwent full-text review. There
were only three studies that fully met the inclusion
criteria, and were hence included in the qualitative
data synthesis. The summary of study selection is
presented in the PRISMA flow diagram (Figure 1).
The list of excluded studies at the full-text level is
available in Supplementary File 1.

Study Characteristics and Risk of Bias

All three included studies were retrospective
cohort in design, with a total of 383 cohorts who
received regorafenib and 230 cohorts who received
nivolumab as their second line systemic HCC ther-
apy (8-10). Two of them were from South Korea
(conducted in 2020), and one from Taiwan (con-
ducted in 2021). The study by Lee et al. included
adult patients with HCC confirmed radiologically
or histologically who had received regorafenib or
nivolumab. They included 102 patients in the rego-
rafenib group (with a mean age of 62 years old) and
48 patients in the nivolumab groups (with a mean
age of 61 years old). Their follow up duration was 1
year and 6 months. The research was supported by
the Seoul National University Hospital Research
Fund. The study by Choi et al. also included pa-
tients with confirmed HCC receiving regorafenib
or nivolumab after sorafenib failure, who had
Barcelona Clinic Liver Cancer (BCLC) stage B or
C, and at least one measurable target lesion based
on the modified Response Evaluation Criteria in
Solid Tumours (mRECIST). They included 223 pa-
tients in the regorafenib group (with a mean age of
58.5 years old) and 150 patients in the nivolumab
groups (with a mean age of 56.9 years old). Their
follow up duration was six months. The funding
was not clearly reported. Lastly, the study by Kuo
et al. included patients with unresectable HCC
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receiving regorafenib or nivolumab after sorafenib
failure, who had Child-Pugh class A or B. They in-
cluded 58 patients in the regorafenib group (with
a mean age of 63.4 years old) and 32 patients in
the nivolumab groups (with a mean age of 62
years old). Their follow up duration was one year.
Although the funding was not clearly stated, the
authors declared that the research was conducted

Table 2. The Characteristics of Included Studies

without any commercial or financial relationships
that could be taken as a potential conflict of inter-
est. The study characteristics are available in Table
2. Using the AHRQ tools and its standards, all
three included studies were assessed to be of good
quality. The detailed assessment aspects are avail-
able in Table 3. The risk of bias was assessed using
ROBINS-I tools, as detailed in Table 4.

Author; Number of patients with treatment Regorafenib Nivolumab
year of Stuijy Country  Inclusion criteria FOHOV.V up
blication design . Nivolumab duration
pu Regorafenib (dose) (dose) Mean age (In years (SD)
102 (160 mg once/
Retro- Adult patients (>18 years day for 21 days
Lee et al spec South old), had received rego- of each 28 days 48 (3mg/kg 1 vear and
v p rafenib or nivolumab treat- cycle; adjusted by the  every two 62 (56-71) 61 (54-67) Y
(6) 2020 tive Korea X 6 months
- ment, confirmed HCC radio- ~ amount of 40 weeks)
logically or histologically. mg or transient inter-
ruption)
Patients that had been di-
agnosed with HCC based on
pathological confirmation
. Retro- et o el 223(160mgonce/ 150 (3 mg/ Minimum
Choietal,  spec- South received regorafenib or
K . . day forthe first3of 4  kgeverytwo  N/A N/A of 6
(7) 2020 tive Korea nivolumab after sorafenib i e months
cohort failure, had a BCLC stage B or 4
C, and had at least 1 measur-
able target lesion based on
mRECIST.
Patients that had an unre-
Retro- sectable HCC (mtermed@te 58 (160 mg once/ 32 (3 mg/kg
Kuo et al., spec- . or advanced stage), received
: Taiwan ) - day for the first 3of 4 every two N/A N/A 1 year
(8) 2021 tive regorafenib or nivolumab
Loes weeks cycle) weeks)
cohort after sorafenib failure, and

had Child-Pugh class A or B.

SD=Standard Deviation; HCC+Hepatocellular carcinoma; BCLC+Barcelona Clinic Liver Cancer; mRECIST+modified Response Evaluation Criteria in Solid Tu-

mours.

Table 3. Quality Assessment of Included Studies Using the AHRQ Tools

Selection Compara- | ¢ 4 ome
bility
Representa- Selection DI DEHNES Assess- Tota! RQ
Study ep Ascertain- | that outcome of | analysis Loss to quality | Stan-
tiveness of non- " ment Follow-up score dard
ment of interest was not controlled follow-up
of exposed exposed of out- length
exposure | present at start of | for con- rate
cohort cohort come
study founders
Lee Et al" % * % *' % % *' *'
2020 a(®) a(*) a(*) a() b(*) b(*) a() a(*) 8 Good
Choietal., . - . " . . " "
2020 a() a(¥) a(®) a(®) b(*) b(*) a(®) a(*) 8 Good
R EY at’) a() a() b(*) b(*) a( a®) 8 Good

(¥) Stars are given for each of the study aspects.
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Table 4. Risk of Bias Assessment of Included Studies Using the ROBINS-I Tools

Pre-intervention At LS Post-intervention O‘veraII BRG]
tion bias
Stud Bias in . L Bias in
4 Representa- Biasdueto selection Bias in clas- zfvsi:tlij(fnt;)from Bias due rBr:ZZIs:re- selection Low/mode-
tivenessof ex-  confoun-  of partici-  sification of intended inter- to missing —— of the rate/serious/
posed cohort ding pant into interven-tions X data reported critical
ventions come
the study result
Lee et al,,
2020 low low low low low low low low low
Choietal,,
2020 low low low low low low low low low
Kuo et al.,
2021 low moderate  low low low low moderate low low
Study Outcomes regorafenib was shown in all three studies with

All three included studies reported the overall sur-
vival, time to progression, tumor response, and
safety profile. All three studies showed that HCC
patients receiving nivolumab had statistically in-
significant longer OS when compared with rego-
rafenib. Lee et al. found statistically significant
improvement in OS with nivolumab after multi-
variate analysis (8). Choi et al. added that there
was no significant difference in the PFS (9). Both
the studies by Lee et al. and Kuo et al. showed that
nivolumab-receiving patients had statistically in-
significantly longer TTP than regorafenib-receiv-
ing patients (8, 10). In contrast, cohorts receiving
regorafenib in the study by Choi et al. showed
longer median TTP compared to those receiving
nivolumab (although the difference was not statis-
tically significant) (9).

All three studies reported that nivolumab ad-
ministration in unresectable HCC cases resulted
in higher ORR than regorafenib (statistical signifi-
cance was achieved in two studies). Unfortunately,
almost all of them were partial responses and
the rate of complete response was very low.
Contradicting results were shown in the DCR, as
Lee et al. and Kuo et al. both showed that nivolum-
ab resulted in a higher DCR when compared with
regorafenib (8, 10). On the other hand, Choi et al.
showed that regorafenib resulted in a higher DCR
(9). It is important to note that no statistical signif-
icance was found in the three included studies. In
regards of safety, the superiority of nivolumab over

lower adverse effect occurrence and better toler-
ance. The detailed results of the included studies
are presented in Table 5, along with the summary
findings of each study.

Discussion

The three studies examined overall survival, pro-
gression times, tumor responses, and safety pro-
files in HCC patients treated with nivolumab and
regorafenib (Tables 2, 3, and 5). While all the stud-
ies showed a trend towards longer overall surviv-
al with nivolumab, statistical significance was only
found in Lee et al’s multivariate analysis (8). Time
to progression favored nivolumab in two studies,
but Choi et al. reported longer times with rego-
rafenib (9). Nivolumab led to higher objective re-
sponse rates, mainly partial responses, with two
studies showing statistical significance. Disease
control rates varied across studies, without statis-
tical significance. Overall, nivolumab demonstrat-
ed better safety profiles compared to regorafenib
in all three studies.

Sorafenib was the only approved systemic
treatment of choice for unresectable HCC after
the SHARP phase III trial in 2008, which showed
a significant, 30% improvement in the OS com-
pared to the placebo group (10.7 vs. 7.9 months)
(11). The first line systemic treatment regimen was
updated to atezolizumab and bevacizumab after
the IMBRACE-150 phase III trial in 2020, which
showed 34% improvement in OS and PFS when
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Table 5. Outcomes of the Included Studies

Author, Study Outcomes Summary Findings
year Pf . Overall Survival and Time to Progression Tumor Response Safety
publication A
Progression Free
Survival
Leeetal, Median OS Median TTP No patient achieved a Adverse events Nivolumab was associated
2020 In months (95%Cl) In months (95%Cl) complete response occurrence with statistically
Regorafenib: 6.9 (3.5- Regorafenib: 3.3 (2.0- Regorafenib: 24/102 insignificantly longer OS,
13.1) 5.3) Partial response by (23.5%) longer TTP, higher disease
Nivolumab: 5.9 (3.2- Nivolumab: 4.0 (1.8-8.7)  mRECIST (ORR) Nivolumab: 8/48 control rate, and lower
18.1) P=0.40 by log-rank test  Regorafenib: 6/102 (5.9%)  (16.7%) adverse events. Nivolumab
P=0.77 by log-rank test Nivolumab: 8/48 (16.7%) P=0.34 showed statistically
Multivariate analysis P=0.041 in favour to significantly objective
Multivariate analysis aHR: 0.81; 95%Cl 0.51- nivolumab Major cause of drug response rate
aHR: 0.54; 95%Cl 0.30- 1.30 discontinuation:
0.96 P=0.48 in favour to DCR hepatic
P=0.04 in favor to nivolumab Regorafenib: 47.1% decompensation
nivolumab Nivolumab: 50.0% (8.3% in nivolumab
P=0.58 group and 9.8% in
regorafenib group)
Choietal, Median OS Median TTP Only 1/150 (0.7%) of Rate of dose Nivolumab was associated
2020 In weeks (95%Cl) In weeks (95%Cl) the nivolumab cohort reductions due to with statistically
Regorafenib: 30.9 (28.9- Regorafenib: 12.1 (10.6- achieved complete intolerance insignificantly longer OS
35.6) 14.6) response, 19/150 had Regorafenib: 75/223 and longer PFS.
Nivolumab: 32.6 (21.7- Nivolumab: 7.9 (7.0- partial response (33.6%) Although it showed
429) 15.3) Nivolumab: 5/150 statistically significantly
HR (95%Cl) = 0.83 HR (95%Cl) = 0.95 ORR (3.3%) higher ORR and better
(0.64-1.07) in favour to (0.77-1.19) in favour to Regorafenib: 9/223 (4.0%) safety profile
nivolumab nivolumab Nivolumab: 20/150 (13.3%)  Rate of toxicity-related
P=0.154 P=0.680 P=0.002 discontinuation
Regorafenib: 15/223
Median PFS DCR (6.7%)
In weeks (95%Cl) Regorafenib: 66/223 Nivolumab: 3/150
Regorafenib: 12.0 (9.1- (48.5%) (2.0%)
13.3) Nivolumab: 55/150 (40.4%)
Nivolumab: 7.1 (6.3- P=0.222
10.1)
HR (95%Cl) = 0.85
(0.69-1.06) in favour to
nivolumab
P=0.150
Kuo et al., Number of deaths Median TTP There were 2 (4.3%) had TRAE Nivolumab had statistically
2021 Regorafenib: 28 (48.3%) In months complete response in the Regorafenib: occurred insignificantly longer OS,

Nivolumab: 17 (53.1%)

Regorafenib: 2.6
Nivolumab: 3

regorafenib group

Median OS P=0.786 ORR
In months Regorafenib: 6.4%
Regorafenib: 17.3 Nivolumab: 16%
Nivolumab: 21.9 P=0.190
P=0.966

DCR

Regorafenib: 31.9%
Nivolumab: 44%
P=0.309

in 68% of patients
(the most common
is hand-to-food skin
reaction in 23.8%)
Nivolumab: occurred
in 37.5% of patients
(the most common is
fatigue in 12.1%)
P=0.006

longer TTP, higher ORR and
DCR. It showed statistically
significantly lower rate of
TRAE.

0OS=Overall survival; PFS=Progression free survival; ORR=Objective response rate; DCR=Disease control rate; TRAE=Treatment-related adverse events;
Cl=Confidence interval; TTP=Time to progression; aHR=Adjusted hazard ratio; mRECIST=modified Response Evaluation Criteria in Solid Tumors.

compared to sorafenib (19.2 vs. 13.4 months) (4).
However, there were several other phase III trials
conducted, the results of which provided second
line treatment options for unresectable HCC. The
RESORCE phase III trial in 2017 reported that
regorafenib (a multikinase inhibitor) showed a

significant, 27% longer OS than the placebo in
patients progressing after sorafenib (10.6 vs 7.8
months) (12). Other agents, such as cabozantinib
(Celestial phase III trial), ramucirumab (REACH-
2 phase IIT trial), apatinib (ALHEP phase III
trial), and pembrolizumab (KEYNOTE-394),
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Domain  Critical or ves or No
o Content of the domain partial
number  non-critical (%)
yes (%)

1 Non-critical  Did the research questions and inclusion criteria for the review include the components of 100 0
domain PICO®?

2 Critical Did the report of the review contain an explicit statement that the review methods were 0 100
domain established prior to the conduct of the review and did the report justify any significant

deviations from the protocol?

3 Non-critical  Did the review authors explain their selection of the study designs for inclusion in the 100 0
domain review?

4 Critical Did the review authors use a comprehensive literature search strategy? 50 50
domain

5 Non-critical ~ Did the review authors perform study selection in duplicate? 100 0
domain

6 Non-critical  Did the review authors perform data extraction in duplicate? 100 0
domain

7 Critical Did the review authors provide a list of excluded studies and justify the exclusions? 100 0
domain

8 Non-critical  Did the review authors describe the included studies in adequate detail? 100 0
domain

9 Critical Did the review authors use a satisfactory technique for assessing the risk of bias in 100 0
domain individual studies that were included in the review?

10 Non-critical ~ Did the review authors report on the sources of funding for the studies included in the 100 0
domain review?

1 Critical If meta-analysis was performed did the review authors use appropriate methods for N/A N/A
domain statistical combination of results?

12 Non-critical  If meta-analysis was performed, did the review authors assess the potential impact of risk N/A N/A
domain of bias in individual studies on the results of the meta-analysis or other evidence synthesis?

13 Critical Did the review authors account for risk of bias in individual studies when interpreting/ 100 0
domain discussing the results of the review?

14 Non-critical  Did the review authors provide a satisfactory explanation for, and discussion of, any N/A N/A
domain heterogeneity observed in the results of the review?

15 Critical If they performed quantitative synthesis did the review authors carry out an adequate N/A N/A
domain investigation of publication bias (small study bias) and discuss its likely impact on the

results of the review?

16 Non-critical  Did the review authors report any potential sources of conflict of interest, including any 100 0

domain funding they received for conducting the review?

also showed superiority in prolonging the overall
survival when compared to the placebo (13-16).
However, only three regimens (i.e., regorafenib,
cabozantinib, and ramucirumab) were approved
for the advanced HCC after progression on
sorafenib (6).

Three additional second line systemic therapy
options were approved on the basis of promising
phase Ib/II studies, including nivolumab, pembro-
lizumab, and ipilimumab (in combination with

nivolumab). The CheckMate 040 phase II trial as-
sessed nivolumab as a monotherapy, and demon-
strated an ORR of 14% with a median duration of
response of 17 months, overall survival was 15.6
months, and the treatment was well tolerated (17).
In the CheckMate 459 phase III trial, nivolumab
was compared with sorafenib in the first line set-
ting, and a median OS of 16.4 months was report-
ed for nivolumab and 14.7 months for sorafenib
(P=0.07) (18).

53



54

Acta Medica Academica 2024;53(1):46-58

The improved OS in the nivolumab group com-
pared to the regorafenib group might be explained
by the tumor response to the therapy. Targeted
therapies, including multikinase inhibitors, have
lower response rates and higher therapeutic resis-
tance in HCC as the driver oncogenes have not yet
been accurately identified. Hence, most responses
are short lived due to the emergence of therapeu-
tic resistance. However, treatment with immune
checkpoint inhibitors (such as nivolumab) results
in more durable tumor responses, although often
in a lower percentage of patients (19). Other stud-
ies showed that previous first line systemic treat-
ment might also influence the OS of the second
line systemic therapy. Zhai et al. showed that pa-
tients receiving regorafenib after receiving len-
vatinib showed longer OS compared to those
receiving sorafenib as the first line therapy (15.9 vs
11.7 months, P=0.045) (20).

Literature that studied the safety profile of
regorafenib in other types of cancer (i.e., metastat-
ic colorectal cancer) also reported similar TEAEs
in HCC cases. One study reported that TEAE
occurred in 96% of patients, which led to dose
reduction in 30% of patients, and treatment dis-
continuation in 17% of patients (21). Nivolumab
monotherapy showed more tolerable adverse ef-
fects even when used in other cancer types (i.e.,
malignant melanoma) with 71% any-grade treat-
ment-related adverse effects and only 10% grade
3 to 4 treatment related adverse events (22).
Therefore, the findings in this study are consistent
with previous studies regarding the safety and tol-
erability of the therapy.

The results presented might differ from pre-
vious studies due to the differences in patient
baseline characteristics. For example, the ORR
and DCR observed in the study by Choi et al.
were lower when compared with previous phase
IT trials as previous trials only included patients
with Child-Pugh class A and Eastern Cooperative
Oncology Group (ECOG) performance status 0
or 1 (9). Therefore, it is important to include the
patients’ baseline characteristics as well as the

treatment regimens (i.e., dosing and duration of
treatment) in consideration before interpreting
the results of these studies.

Limitations of the Study

This study only includes three studies with a
number of cohorts too small to produce a com-
prehensive comparison between the treatment
groups. The three studies included are all retro-
spective cohorts, as no RCT was found during the
literature search. Future studies should include
more literature, especially future RCTs, that com-
pare second line systemic treatment options to the
first lines or to other second lines. Quantitative
analysis should be conducted if adequate literature
is available with low heterogeneity, to provide sta-
tistical analysis of this comparison. A longer dura-
tion of follow up would be ideal to provide more
data regarding the OS, TTP, and safety profile of
the therapy.

Conclusions

A total of three retrospective cohort studies was
found comparing the efficacy and safety of rego-
rafenib and nivolumab as the second-line sys-
temic treatment for unresectable advanced-stage
HCC. Nivolumab was shown to generally have
longer OS, longer PFS, longer TTP, better ORR,
better DCR, and lower adverse events compared
to regorafenib. Statistical significance was only
achieved in some parameters in each included
study. Therefore, the use of nivolumab is prefer-
able as the second line systemic therapy for unre-
sectable HCC. Nevertheless, the patients’ baseline
characteristics, dosing regimen, and prior therapy
should be taken into consideration and may alter
the prognosis of the patients. More high-quali-
ty studies are urgently needed to generate quanti-
tative analysis and to encourage the formation of
guidelines for second line systemic therapy of ad-
vanced stage HCC.




What Is Already Known on This Topic:

Atezolizumab (a programmed death 1 (PD-1) inhibitor) and bevaci-
zumab (an anti-Vascular Endothelial Growth Factor (VEGF)) are the
first-line treatment of advance and unresectable HCC. For patients who
continue to experience disease progression after initial treatment, sec-
ond line treatment is prescribed. Among the FDA-approved second-line
options are regorafenib (an oral multikinase inhibitor) and nivolumab
(a PD-1 inhibitor).

What This Study Adds:

In terms of key efficacy and safety outcomes, nivolumab demonstrated
superior performance when compared to regorafenib in the treatment of
unresectable advanced stage HCC. Nivolumab gave longer overall sur-
vival, longer progression free survival, longer time to progression, better
objective response rate, better disease control rate, and a lower incidence
of adverse events. On the basis of these findings, nivolumab emerges as
the preferred choice for second-line systemic therapy in patients with
unresectable HCC.
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Supplementary 1. List of Excluded Studies on the Level of Full Text Assessment

Authors; year

Title

Reasons for exclusion

Grothey et al., 2013

Regorafenib monotherapy for previously treated metastatic colorectal cancer
(CORRECT): an international, multicentre, randomised, placebo-controlled,
phase 3 trial

Unavailable full text

Bruix et al., 2017

Regorafenib for patients with hepatocellular carcinoma who progressed on
sorafenib treatment (RESORCE): a randomised, double-blind, placebo-controlled,
phase 3 trial

Unavailable full text

Demetri et al., 2013

Efficacy and safety of regorafenib for advanced gastrointestinal stromal tumours
after failure of imatinib and sunitinib (GRID): an international, multicentre,
randomised, placebo-controlled, phase 3 trial

Qualitative outcomes

Kim et al., 2023

Regorafenib plus nivolumab in unresectable hepatocellular carcinoma: the
phase 2 RENOBATE trial

Unavailable full text

Duffaud et al., 2019

Efficacy and safety of regorafenib in adult patients with metastatic
osteosarcoma: a non-comparative, randomised, double-blind, placebo-
controlled, phase 2 study

Unavailable full text

Lei etal, 2022 Efficacy and safety of monotherapy and combination therapy of immune Unavailable full text
checkpoint inhibitors as first-line treatment for unresectable hepatocellular
carcinoma: a systematic review, meta-analysis and network meta-analysis

Liu et al., 2021 First-Line Systemic Treatment Strategies for Unresectable Hepatocellular Unavailable full text

Carcinoma: A Systematic Review and Network Meta-Analysis of Randomized
Clinical Trials

Hsu et al., 2020

Predictors of response and survival in patients with unresectable hepatocellular
carcinoma treated with nivolumab: real-world experience

Qualitative outcomes

Jacome et al., 2021

Efficacy and safety associated with immune checkpoint inhibitors in
unresectable hepatocellular carcinoma: A meta-analysis

Unavailable full text

Armengol et al., 2018

Hepatocellular carcinoma: Present and future

Incompatible language
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Yoo et al., 2020

Regorafenib in previously treated advanced hepatocellular carcinoma: impact of
prior immunotherapy and adverse events
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Sung et al., 2020
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carcinoma in an endemic area of hepatitis B virus infectio
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Zaniboni et al.,, 2015

Regorafenib in patients with metastatic colorectal cancer: a review and an
update
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Yang et al., 2023

Regorafenib compared to nivolumab after sorafenib failure in patients with
hepatocellular carcinoma: A systematic review and meta-analysis

Unavailable full text

Schultheiss et al., 2018

Hepatocellular Carcinoma: New multimodal therapy concepts
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Lee et al., 2022

Determinants of Survival and Post-Progression Outcomes by Sorafenib-
Regorafenib Sequencing for Unresectable Hepatocellular Carcinoma

Qualitative outcomes

Vogel et al., 2021

Advances in systemic therapy for the first-line treatment of unresectable HCC

Unavailable full text

Kim et al., 2023

Sorafenib versus nivolumab after lenvatinib treatment failure in patients with
advanced hepatocellular carcinoma

Unavailable full text

Kudo et al., 2019

Targeted and immune therapies for hepatocellular carcinoma: predictions for
2019 and beyond
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Parisod et al., 2017

Treatment of advanced hepatocellular carcinoma : Novel agents and role of local
therapy

Incompatible language

Fulgenzi et al., 2022

Comparative efficacy of novel combination strategies for unresectable
hepatocellular carcinoma: A network metanalysis of phase Ill trials
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Xie et al., 2021

Immune checkpoint inhibitor plus tyrosine kinase inhibitor for unresectable
hepatocellular carcinoma in the real world
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Hsu et al., 2022
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after sorafenib failure: Impact of alpha-fetoprotein levels
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implications
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Regorafenib Combined with PD-1 Blockade Immunotherapy versus Regorafenib

Unavailable full text

as Second-Line Treatment for Advanced Hepatocellular Carcinoma: A

Multicenter Retrospective Study

References

Grothey A, Van Cutsem E, Sobrero A, Siena S, Falcone
A, Ychou M, et al. Regorafenib monotherapy for previ-
ously treated metastatic colorectal cancer (CORRECT):
an international, multicentre, randomised, placebo-con-
trolled, phase 3 trial. Lancet. 20136;381(9863):303-12.
doi: 10.1016/S0140-6736(12)61900-X. Epub 2012 Nov 22.
Bruix ], Qin S, Merle P, Granito A, Huang YH, Bodoky G,
et al. Regorafenib for patients with hepatocellular carcino-
ma who progressed on sorafenib treatment (RESORCE):
a randomised, double-blind, placebo-controlled, phase 3
trial. Lancet. 2017;389(10064):56-66. doi: 10.1016/S0140-
6736(16)32453-9. Epub 2016 Dec 6. Erratum in: Lancet.
2017;389(10064):36.

Demetri GD, Reichardt P, Kang YK, Blay JY, Rutkowski
P, Gelderblom H, et al. Efficacy and safety of regorafenib
for advanced gastrointestinal stromal tumours after fail-
ure of imatinib and sunitinib (GRID): an international,
multicentre, randomised, placebo-controlled, phase 3 tri-

al. Lancet. 2013;381(9863):295-302. doi: 10.1016/S0140-
6736(12)61857-1. Epub 2012 Nov 22.

Kim HD, Jung S, Lim HY, Ryoo BY, Ryu MH, Chuah S, et
al. Regorafenib plus nivolumab in unresectable hepatocel-
lular carcinoma: the phase 2 RENOBATE trial. Nat Med.
2024 Feb 19. doi: 10.1038/s41591-024-02824-y. Epub
ahead of print.

Duffaud E Mir O, Boudou-Rouquette P, Piperno-Neu-
mann S, Penel N, Bompas E, et al. Efficacy and safety
of regorafenib in adult patients with metastatic osteo-
sarcoma: a non-comparative, randomised, double-
blind, placebo-controlled, phase 2 study. Lancet Oncol.
2019;20(1):120-33. doi: 10.1016/S1470-2045(18)30742-3.
Epub 2018 Nov 23.

Lei Q Yan X, Zou H, Jiang Y, Lai Y, Ung COL, et al. Effi-
cacy and safety of monotherapy and combination therapy
of immune checkpoint inhibitors as first-line treatment
for unresectable hepatocellular carcinoma: a systematic
review, meta-analysis and network meta-analysis. Discov
Oncol. 2022;13(1):95. doi: 10.1007/s12672-022-00559-1.

57



58

Acta Medica Academica 2024;53(1):46-58

10.

11.

12.

13.

14.

15.

16.

Liu W, Quan B, Lu S, Tang B, Li M, Chen R, et al. First-
Line Systemic Treatment Strategies for Unresectable He-
patocellular Carcinoma: A Systematic Review and Net-
work Meta-Analysis of Randomized Clinical Trials. Front
Oncol. 2021;11:771045. doi: 10.3389/fonc.2021.771045.

Hsu WE, Chuang PH, Chen CK, Wang HW, Tsai MH, Su
WP, et al. Predictors of response and survival in patients
with unresectable hepatocellular carcinoma treated with
nivolumab: real-world experience. Am J Cancer Res. 2020
1510(12):4547-60.

Jacome AA, Castro ACG, Vasconcelos JPS, Silva MHCR,
Lessa MAO, Moraes ED, et al. Efficacy and Safety Asso-
ciated With Immune Checkpoint Inhibitors in Unresect-
able Hepatocellular Carcinoma: A Meta-analysis. JAMA
Netw Open. 2021;4(12):e2136128. doi: 10.1001/jamanet-
workopen.2021.36128.

Armengol C, Sarrias MR, Sala M. Hepatocellu-
lar carcinoma: Present and future. Med Clin (Barc).
2018;150(10):390-7. English, Spanish. doi: 10.1016/j.
medcli.2017.08.010. Epub 2017 Oct 31.

Yoo C, Byeon S, Bang Y, Cheon J, Kim JW, Kim JH, et al.
Regorafenib in previously treated advanced hepatocellu-
lar carcinoma: Impact of prior immunotherapy and ad-
verse events. Liver Int. 2020;40(9):2263-71. doi: 10.1111/
1iv.14496. Epub 2020 May 25.

Sung PS, Jang JW, Lee J, Lee SK, Lee HL, Yang H, et al. Re-
al-World Outcomes of Nivolumab in Patients With Unre-
sectable Hepatocellular Carcinoma in an Endemic Area
of Hepatitis B Virus Infection. Front Oncol. 2020;10:1043.
doi: 10.3389/fonc.2020.01043.

Zaniboni A, Mansueto G. Regorafenib nel trattamento
del carcinoma del colon-retto metastatico (mCRC): re-
visione della letteratura e aggiornamenti [Regorafenib in
patients with metastatic colorectal cancer: a review and an
update]. Recenti Prog Med. 2015;106(12):629-33. Italian.
doi: 10.1701/2094.22654.

Yang S, Zhou Y, Zeng L. Regorafenib compared to
nivolumab after sorafenib failure in patients with hepato-
cellular carcinoma: A systematic review and meta-analy-
sis. Adv Clin Exp Med. 2023;32(8):839-45. doi: 10.17219/
acem/158488.

Schultheifl M, Bettinger D, Fichtner-Feigl S, Thimme R.
Hepatozelluldres Karzinom: neue multimodale Thera-
piekonzepte [Hepatocellular Carcinoma: New mul-
timodal therapy concepts]. Dtsch Med Wochenschr.
2018;143(11):815-9. German. doi: 10.1055/s-0043-
124158. Epub 2018 May 28.

Lee IC, Chao Y, Lee PC, Chen SC, Chi CT, Wu C]J, et al.
Determinants of Survival and Post-Progression Out-

17.

18.

19.

20.

21.

22.

23.

24.

25.

comes by Sorafenib-Regorafenib Sequencing for Un-
resectable Hepatocellular Carcinoma. Cancers (Basel).
2022;14(8):2014. doi: 10.3390/cancers14082014.

Vogel A, Bathon M, Saborowski A. Advances in sys-
temic therapy for the first-line treatment of unresectable
HCC. Expert Rev Anticancer Ther. 2021;21(6):621-8. doi:
10.1080/14737140.2021.1882855. Epub 2021 May 4.

Kim Y, Lee JS, Lee HW, Kim BK, Park JY, Kim DY, et al.
Sorafenib versus nivolumab after lenvatinib treatment
failure in patients with advanced hepatocellular carcino-
ma. Eur ] Gastroenterol Hepatol. 2023;35(2):191-7. doi:
10.1097/MEG.0000000000002466. Epub 2022 Nov 1.

Kudo M. Targeted and immune therapies for hepatocellu-
lar carcinoma: Predictions for 2019 and beyond. World |
Gastroenterol. 2019;25(7):789-807. doi: 10.3748/wjg.v25.
i7.789.

Parisod L, Duran R, Denys A, Digklia A. Carcinome
hépatocellulaire avancé : nouveautés de la thérapie sys-
témique et place du traitement local ? [Treatment of ad-
vanced hepatocellular carcinoma : Novel agents and role
of local therapy]. Rev Med Suisse. 2017;13(563):1032-4.
French.

Fulgenzi CAM, D’Alessio A, Airoldi C, Scotti L, Demir-
tas CO, Gennari A, et al. Comparative efficacy of novel
combination strategies for unresectable hepatocellular
carcinoma: A network metanalysis of phase III trials. Eur
J Cancer. 2022;174:57-67. doi: 10.1016/j.ejca.2022.06.058.
Epub 2022 Aug 12.

Xie D, Sun Q, Wang X, Zhou ], Fan J, Ren Z, et al. Immune
checkpoint inhibitor plus tyrosine kinase inhibitor for
unresectable hepatocellular carcinoma in the real world.
Ann Transl Med. 2021;9(8):652. doi: 10.21037/atm-20-
7037.

Hsu PY, Cheng TS, Chuang SC, Chang WT, Liang PC,
Hsu CT, et al. Regorafenib for Taiwanese patients with
unresectable hepatocellular carcinoma after sorafenib
failure: Impact of alpha-fetoprotein levels. Cancer Med.
2022 ;11(1):104-16. doi: 10.1002/cam4.4430. Epub 2021
Nov 16.

Personeni N, Pressiani T, Santoro A, Rimassa L. Rego-
rafenib in hepatocellular carcinoma: latest evidence and
clinical implications. Drugs Context. 2018;7:212533. doi:
10.7573/dic.212533.

Huang J, Guo Y, Huang W, Hong X, Quan Y, Lin L, et al.
Regorafenib Combined with PD-1 Blockade Immuno-
therapy versus Regorafenib as Second-Line Treatment for
Advanced Hepatocellular Carcinoma: A Multicenter Ret-
rospective Study. ] Hepatocell Carcinoma. 2022;9:157-70.
doi: 10.2147/JTHC.S353956.




