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Summary

Background The pivotal RESORCE trial showed that regorafenib was effective as second-line therapy for patients with advanced
HCC who progressed on first-line sorafenib. Real-world data are needed to assess clinical outcomes and adverse events in the
setting of daily practice. Methods Between April 2017 and August 2017, the Named Patient Program (NPP) was activated to
provide controlled, pre-approval access of regorafenib in Korea. This analysis is a multicenter retrospective study of patients who
received regorafenib under the NPP. Results A total of 49 patients entered into this NPP, and 40 patients received regorafenib in
five Korean institutions. All but one patient received regorafenib as second-line therapy after progression on sorafenib, and 36
(90%) and 34 (85%) patients were classified as Child-Pugh A and BCLC stage C, respectively. The response rate was 10% (n =
4). The median progression-free survival (PFS) was 3.7 months (95% CI, 2.5—4.9 months), and the median overall survival (OS)
was not reached. The 1 year OS rate was 54.6%. The time-to-progression (TTP) on prior sorafenib was significantly associated
with PFS and OS. The most common grade 3—4 toxicities were hand-foot skin reaction (n = 3, 8%), hypertension (n =2, 5%), and
increased aspartate aminotransferase (n =2, 5%). Conclusion Regorafenib was well-tolerated and effective in patients with
advanced HCC who progressed on first-line sorafenib, with efficacy and safety outcomes consistent with those of the previous
RESORCE trial. TTP on first-line sorafenib may predict the efficacy of subsequent regorafenib.
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Introduction frequently occurring tumors worldwide and one of the most
frequent causes of cancer-related deaths globally and in Korea

Hepatocellular carcinoma (HCC) is the most common type of  [1, 2]. Potentially curative treatment options for patients with
liver cancer. In the last decade, it has become one of the most ~ early-stage localized disease include surgical resection, liver
transplantation, and ablative therapy [1]. Chemoembolization
is the mainstay of treatment for patients with preserved liver
4" Ho Yeong Lim function having HCC confined to the liver [1]. However,
hoylim@skku.edu prognosis is poor in patients with HCC diagnosed at advanced
stages or with HCC that has progressed after locoregional
therapy. Sorafenib, a multikinase inhibitor, has been
established as a standard first-line systemic chemotherapy
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showed preclinical activity in HCC models [6]. After 10 years
of failures in the development of systemic treatment for HCC,
regorafenib recently demonstrated improved survival in pa-
tients who progressed on sorafenib in the randomized phase
IIT RESORCE trial [7]. Following the success of the
RESORCE trial, cabozantinib showed a survival benefit in
the randomized phase III CELESTIAL trial [8], and anti-
PD-1 agents, including nivolumab and pembrolizumab, also
showed promising activity in non-comparative single-arm tri-
als [9, 10]. Despite these recent positive clinical results, further
evaluation of real-world data is warranted due to discrepancies
in patient characteristics between clinical trials and daily prac-
tice [11].

Therefore, we performed a multicenter retrospective anal-
ysis to evaluate the efficacy and safety of regorafenib after
failure of sorafenib in Korean patients with advanced HCC.

Method

This study was a multicenter, open-label, non-comparative
study of patients who entered the Named Patient Program
(NPP) of regorafenib in Korea. Approval from the institutional
review boards of participating centers was necessary for the
use of regorafenib in each patient. Efficacy and safety data
were retrospectively collected and analyzed. Regorafenib
was generously provided by Bayer.

Patients

Patients with HCC, confirmed by a pathologic or non-invasive
assessment according to the American Association for the
Study of Liver Diseases criteria for patients with confirmed
cirrhosis, were eligible for inclusion in this NPP if they had
evidence of disease progression on sorafenib. Tolerability of
first-line sorafenib, which was one of the key inclusion criteria
in the RESORCE trial, was not a prerequisite for enrollment in
this NPP. A total of 49 patients at five institutions were initial-
ly enrolled in the NPP between April and August 2017, and 40
patients received at least one dose of regorafenib. Nine pa-
tients did not receive regorafenib at the discretion of their
physicians because of deterioration of their medical condition
during the approval process.

Treatment

The standard dosing regimen for regorafenib consists of
160 mg orally once per day for 3 weeks, followed by 1 week
of no treatment per cycle [7]. However, modification of this
regimen was allowed at the discretion of attending physicians.
Regorafenib treatment continued until patients experienced
intolerable toxicity or the occurrence of disease progression.
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Doses were reduced or interrupted as described in the pro-
tocol of the RESORCE trial. Dose reduction to 80 mg once
daily was allowed.

Evaluation

Safety was evaluated during every clinic visit and graded ac-
cording to the National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI-CTCAE), ver-
sion 4.03. Efficacy was measured using radiological assess-
ments, including computed tomography (CT) or magnetic res-
onance imaging (MRI) scans, and graded according to the
Response Evaluation Criteria In Solid Tumors (RECIST) ver-
sion 1.1.

Statistical analysis

This analysis was based on the full analysis set (FAS), which
included patients who received at least one dose of regorafe-
nib. The overall response rate (ORR) and disease control rate
(DCR) at 12 weeks were assessed using RECIST vl1.1.
Progression-free survival (PFS) was defined as the time from
the initiation of regorafenib to the date of disease progression,
as determined by RECIST v1.1, or death, whichever occurred
first. Overall survival (OS) was defined as the time from the
initiation of regorafenib to death from any cause. Survival
outcomes were estimated using the Kaplan-Meier method
and compared using log-rank tests. In the exploratory analy-
sis, the regorafenib survival outcome was estimated from the
start of sorafenib treatment.

Results
Patients

A total of 40 patients who received at least one dose of rego-
rafenib were included in this analysis. The baseline patient
characteristics are summarized in Table 1. All patients were
Korean and had ECOG performance status of 0—1. Their me-
dian age was 62 years (range, 39-83 years), and most patients
(n =36, 90%) were male. Hepatitis B virus infection was the
most common etiology of HCC (n =27, 67%). Except for four
patients (10%) with Child-Pugh B (n =3) and C (n = 1), all
patients were classified as Child-Pugh A at the time of initia-
tion of regorafenib. Thirty-three (83%) had extrahepatic me-
tastasis, with the most common metastatic site being the lungs
(n =21, 53%), followed by the peritoneum (n = 11, 28%) and
lymph nodes (n =6, 15%).

Except for one patient who received regorafenib after fail-
ure of sorafenib and fluoropyrimidine-platinum chemothera-
py, all patients were treated with regorafenib as second-line
therapy after progression on first-line sorafenib. The best
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Table 1 Baseline patient characteristics

Variable Total n =40

Age, years, median (range) 62 (39-83 years)

Gender, male 36 (90%)
Etiology
Hepatitis B 27 (67%)
Alcohol 6 (15%)
Hepatitis C 2 (5%)
Unknown 5 (13%)
BCLC stage, B/C 6 (15%)/34 (85%)
Macrovascular invasion 14 (35%)

ECOG performance status, 0/1
Child-Pugh class

7 (18%)/33 (82%)

A 36 (90%)
B 3 (8%)
C 1 2%)
Extrahepatic metastasis 33 (83%)
Lung 21 (53%)
Peritoneum 11 28%)
Lymph nodes 6 (15%)
Previous TACE 31 (78%)
AFP >400 ng/mL 16 (40%)

BCLC Barcelona Clinic Liver Cancer, ECOG Eastern Cooperative
Oncology Group, TACE Transarterial chemoembolization, AFP Alpha-
fetoprotein

response to first-line sorafenib was partial response (PR) in
four patients (10%), followed by stable disease (SD) in 20
(50%) and progressive disease (PD) in 10 (25%). Response
was not evaluable in six patients (15%). Median time-to-
progression (TTP) on first-line sorafenib was 4.8 months
(95% confidence interval [CI], 3.5-6.0). The last doses of
sorafenib were 800 mg/day in 19 patients (48%), followed
by 400 mg/day (14, 35%), 600 mg/day (5, 12%), and
200 mg/day (2, 5%).

Regorafenib treatment and adverse events

The starting dose of regorafenib was 160 mg once daily in 28
patients (70%) and 120 mg once daily in ten (25%). The other
two patients, one each with Child-Pugh B and C, were started
on 80 mg regorafenib once daily. The median duration of
administration of regorafenib was 2.4 months (range, 0.5—
10.8 months). There were no treatment-related deaths.
Adverse events led to treatment discontinuation in three pa-
tients (8%), one each due to grade 3 pneumonia, fatigue, and
gastrointestinal bleeding. Regorafenib doses were interrupted
or reduced in 17 patients (43%); the most common cause of
dose modification was hand-foot skin reaction (HFSR, n = 4),
followed by fatigue (n = 2) and elevated aspartate aminotrans-
ferase (AST) (n =2).

All 40 patients had at least one treatment-related adverse
event, and seven patients (18%) had grade 3—4 adverse events
(Table 2). The most frequently reported adverse events were
HFSR (n =27, 68%) and diarrhea (n =11, 28%). The most
frequent grade 3—4 adverse events were HFSR (n =3, 8%),
hypertension (n =2, 5%), and elevated AST (n =2, 5%).

Ofthe 27 patients who showed progression on regorafenib,
eight (30%) received subsequent systemic treatment, includ-
ing five who were treated with nivolumab, one treated with
doxorubicin, one entered into a clinical trial of a FGFR inhib-
itor, and one entered into a clinical trial of an anti-PD-1 agent.

Efficacy

As best response, four patients (10%) achieved PR, whereas
none achieved a complete response, resulting in an ORR of
10% (Table 3). SD and PD were the best responses in 19
(48%) and 15 (37%) patients, respectively. The DCR at
12 weeks was 58.2% (95% CI, 42.5-73.9%). All patients
who achieved PR were started on a daily dose of 160 mg
regorafenib.

With a median follow-up duration of 11.4 months (95% CI,
11.3-11.4 months), the median PFS was 3.7 months (95% CI,
2.5-4.9 months) and the median OS was not reached at the
time of analysis (Fig. 1). The 1 year OS rate was 54.6% (95%
Cl, 39.6-69.6%). For patients with Child-Pugh A, the median
PFS was 3.7 months (95% CI, 2.3-5.1 months) and the 1 year
OS rate was 60.7% (95% Cl, 44.6-76.8%). PFS and OS were
not associated with the last dose of sorafenib (p =0.28 and p =
0.87, respectively), the starting dose of regorafenib (p =0.68
and p =0.08, respectively), baseline alpha fetoprotein levels
(<400 vs>400 ng/mL; p =0.64 and p =0.52, respectively),
extrahepatic metastasis (p = 0.84 and p =0.90, respectively),
or etiology of HCC (p =0.60 and p =0.94, respectively).
However, TTP on first-line sorafenib (> median [4.8 months]
vs < median) was significantly associated with PFS (median,

Table 2 Adverse events (> 10% of patients)

Variable Any grade (N=40) Grade 1-2 Grade 34
Hand-foot skin reaction 27 (68%) 24 (60%) 3 (8%)
Diarrhea 11 (28%) 11 28%) O
Fatigue 7 (18%) 7 (18%) 0
Hypertension 5 (13%) 3 (8%) 2 (5%)
Anorexia 6 (15%) 6 (15%) 0
Anemia 1 B3%) 1 B3%) 0
Thrombocytopenia 4 (10%) 3 (8%) 1 3%)
Neutropenia 1 (3%) 0 1 (3%)
AST elevation 2 (5%) 0 2 (5%)
ALT elevation 1 3%) 0 1 (3%)
Hyperbilirubinemia 1 (3%) 0 1 (3%)

AST aspartate aminotransferase, ALT alanine aminotransferase
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Table 3 Efficacy

Variable Total n=40
Response by RECIST vl.1
Partial response 4 (10%)
Stable disease 19 (48%)
Progressive disease 15 37%)
Not evaluable 2 (5%)
Overall response rate 10%

Disease control rate at 12 weeks
Progression-free survival, median
Overall survival, median

One year overall survival rate

58.2% (95% CI, 42.5-73.9%)

3.7 months (95% CI, 2.5-4.9 months)
Not reached

54.6% (95% CI, 39.6-69.6%)

CI confidence interval

9.2 months [95% CI, 4.2—-14.2] vs 2.5 months [95% CI, 1.3—
3.6 months]; p =0.003) and OS (median, not reached vs
4.7 months [95% CI, 4.2-5.1 months]; p =0.007; Fig. 2).

In the exploratory analysis of outcomes since the start of
sorafenib treatment, the median time from the start of prior
sorafenib to progression on regorafenib was 10.2 months
(95% CI, 3.6-16.9 months) and the median OS from the start
of prior sorafenib was not reached. The 2 year OS rate from
the start of prior sorafenib was 51.5% (95% CI, 35.2-67.8%).

Discussion

This study was a multicenter, retrospective analysis of Korean
patients who received regorafenib in the setting of NPP. This
study indicates that regorafenib was well-tolerated and active
as second-line therapy after progression on sorafenib in
Korean patients with advanced HCC. Regorafenib also
showed favorable safety profiles in this study population, in
line with the results of the RESORCE trial [7]. Most adverse
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Fig. 1 Kaplan-Meier analyses of (a) progression-free survival and (b)

overall survival during treatment with regorafenib. The median

progression-free survival was 3.7 months (95% CI, 2.5-4.9 months).

The 1 year overall survival rate was 54.6% (95% CI, 39.6—69.6%), while

the median overall survival was not reached at the time of analysis
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events were of grade 1 or 2 and manageable with appropriate
supportive care. HFSR and diarrhea, the most frequent ad-
verse events, occurred in 68% and 28% of the patients, respec-
tively, whereas HFSR (8%), hypertension (5%), and AST el-
evation (5%) were the most frequent grade 3—4 adverse
events. Although the clinical characteristics of these patients
were less favorable than those in the RESORCE trial, includ-
ing 10% with Child-Pugh B/C and inclusion regardless of
tolerability to prior sorafenib, the safety profile of regorafenib
in this study was consistent with that in the prior trial. For
example, any grade HFSR, diarrhea, and hypertension rates
in the RESORCE trial were 52%, 33%, and 23%, respectively,
while grade 3—4 rates of these adverse events were 13%, 2%,
and 13%, respectively. Although the incidence of HFSR in the
present study was greater than that in the RESORCE trial
(68% vs 52%), our finding is similar to the results of subgroup
analysis of patients of Asian ethnicity included in the
RESORCE trial, with any grade and grade 3—4 HSFR rates
of 69% and 13%, respectively [12]. Higher HFSR rates in
Asian patients than in patients of other ethnicities have also
been reported with other multikinase inhibitors [2, 3, 13].

In this study, regorafenib showed an ORR of 10%, a me-
dian PFS of 3.7 months, and a 1 year OS rate of 54.6%. When
only patients with Child-Pugh A were analyzed, the 1 year OS
rate was 60.7%. These results are comparable to those of the
RESORCE trial [7], which reported ORRs of 11% by modi-
fied RECIST and 7% by RECIST vl.1, a median PFS of
3.1 months, and a median OS of 10.6 months. Our subgroup
analysis found that improved TTP on first-line sorafenib was
significantly associated with better PFS and OS on regorafe-
nib. Although these findings should be interpreted cautiously,
as they are based on a non-comparative analysis and may just
reflect the indolent nature of this tumor subgroup, these results
may help guide treatment decisions.

An exploratory analysis of the efficacy of the treatment
sequence sorafenib-regorafenib for patients in the
RESORCE trial found that the median time from the start of
prior sorafenib to progression on regorafenib was 14.9 months
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Fig.2 Kaplan-Meier analyses of (a) progression-free survival and (b) overall survival during treatment with regorafenib according to the time-
to-progression (TTP) on prior sorafenib treatment. Median TTP on prior sorafenib was 4.8 months

(95% CI, 13.8-16.6 months) and the median OS from the start
of sorafenib was 26.0 months (95% CI, 22.6-28.1 months)
[14]. The present study showed similar outcomes, with a me-
dian time from the start of prior sorafenib to progression on
regorafenib of 10.2 months and a 2 year OS rate from the start
of sorafenib of 51.5%. Although this type of exploratory anal-
ysis does not represent the outcome of the overall patient
population that require systemic treatment, it is clinically
meaningful, showing that survival can be prolonged by opti-
mized sequential treatment with sorafenib and regorafenib.

Recently, several novel agents have shown promising out-
comes in the second-line setting after failure of sorafenib in
patients with advanced HCC. In the randomized phase 111
CELESTIAL trial, cabozantinib was investigated as second-
or third-line therapy for advanced HCC patients who had re-
ceived prior sorafenib [8]. Cabozantinib significantly
prolonged survival compared with placebo, with patients
treated with cabozantinib having a median PFS of 5.2 months
(95% CI, 4.0-5.5 months) and a median OS of 10.2 months
(95% CI, 9.1-12.0 months). Nivolumab, an anti-PD-1 agent,
showed an ORR of 15% and a median PFS of 4 months in the
phase I/II Checkmate-040 trial [9]. Pembrolizumab, another
anti-PD-1 agent, showed similar results, including an ORR of
16% and a median PFS of 4.8 months, as second-line therapy
in the single-arm phase II KEYNOTE-224 trial [10] and is
under investigation in a randomized phase III trial. The emer-
gence of these promising agents in patients with advanced
HCC who progressed on sorafenib raises the issue of the op-
timal systemic treatment sequence. Future analyses of bio-
marker and real-world data are warranted.

Despite a retrospective study design and small sample size,
our findings are clinically meaningful, inasmuch as this is the
largest real-world study to date of regorafenib in patients with
advanced HCC.

In conclusion, regorafenib is effective and tolerable in
Korean patients with advanced HCC after failure of sorafenib.
Our finding is similar to that of the RESORCE trial. TTP on
prior sorafenib may predict the outcome of subsequent rego-
rafenib treatment.
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