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Abstract:

A 70-year-old man was diagnosed with multiple lung metastases from hepatocellular carcinoma, and len-
vatinib was initiated. Three months later, the response was progressive disease. Sorafenib therapy as a
second-line drug was started. Three months later, the lung metastases had shrunk. After the sorafenib failure,
the patient received regorafenib treatment for six months until failure. After the regorafenib failure, sorafenib
rechallenge therapy as a fourth-line treatment was initiated. The sorafenib rechallenge, which continued for
two months, induced a partial response. Sorafenib after lenvatinib failure and sorafenib rechallenge may be a
good option, but further prospective studies are needed.
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Introduction

Lenvatinib is the first multikinase inhibitor reported to be
non-inferior to sorafenib treatment for cases of advanced he-
patocellular carcinoma (HCC) (1). A subgroup analysis re-
vealed that lenvatinib significantly improves the progression-
free survival, time to progression, and objective response
rate. In addition, lenvatinib is more cost-effective than soraf-
enib (2). Accordingly, lenvatinib is considered as the first-
line agent for treatment of advanced HCC. In Japan, besides
lenvatinib, sorafenib, regorafenib, and ramucirumab can now
also be used as systemic therapy for advanced HCC. Evi-
dence for second-line treatments in patients who fail or are
intolerant to lenvatinib, however, is lacking.

We herein report an advanced HCC case with good re-
sponses to sorafenib and regorafenib as secondary and terti-
ary lines of therapy and then to rechallenge therapy, first
with sorafenib and then with regorafenib, in a patient who
failed lenvatinib.

Case Report

A 66-year-old man was diagnosed with HCC tumors hav-
ing diameters of 26, 14, and 8 mm by magnetic resonance
imaging. Serologic markers for hepatitis B and C viruses
were all negative. His liver function was Child-Pugh class
A. He was initially treated with partial resection and radiof-
requency ablation. The tumor was diagnosed as moderately
differentiated HCC, and the background liver was histologi-
cally diagnosed as non-alcoholic steatohepatitis.

He experienced a recurrence of HCC two times, and ra-
diofrequency ablation was performed two and three years af-
ter the first treatment. Seven months later, when he was 70
years old, multiple lung metastases detected
(Fig. 1a, b), and we introduced systemic treatment with len-
vatinib.

At the beginning of the lenvatinib therapy, his alpha feto-
protein (AFP) level was 379 ng/mL. Four weeks after start-
ing the lenvatinib, his AFP level decreased to 117 ng/mL.
The lenvatinib treatment had to be suspended for two weeks,
and the restart dose was reduced due to grade 3 proteinuria,
as defined by the Common Terminology Criteria for Ad-
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Figure 1.
rafenib. (a, b) Multiple small lung metastases before lenvatinib treatment. (c, d) Numerous lung me-
tastases and massive right pleural effusion were observed three months after starting lenvatinib. (e, f)
The lung metastases had shrunk, and the pleural effusion had nearly disappeared three months after

Computed tomography of lung metastases from lenvatinib failure to sorafenib and rego-

starting sorafenib. (g, h) Five months after starting sorafenib, the pleural effusion had returned, and

the lung metastases had grown. (i, j) The lung metastases shrank again four months after starting

regorafenib.

verse Events. Two months after starting the lenvatinib, his
AFP level significantly increased to 1,089 ng/mL. Three
months after starting the lenvatinib, the AFP level had fur-
ther increased to 1,891 ng/mL, and numerous lung metasta-
ses were observed (Fig. 1c, d). At this time, the response to
lenvatinib treatment was judged to be progressive disease
(PD) according to the modified Response Evaluation Criteria
in Solid Tumors (mRECIST) (3). The lenvatinib treatment
was therefore discontinued, and he was emergently admitted
to the hospital because of respiratory distress due to massive
pleural effusion. Cytology of the pleural effusion revealed
HCC.

At the time of the lenvatinib failure, there was no evi-
dence to support any second-line treatment. He had a good
liver function, so we proposed sorafenib therapy as a
second-line treatment, and the patient agreed to receive it.
After thoracic drainage of the pleural effusion by pleurode-
sis, his respiratory symptoms improved, and sorafenib was
started at 400 mg per day. At the beginning of the sorafenib
treatment, 3 weeks after stopping the lenvatinib, his AFP
level further increased to 5,505 ng/mL. After confirming the
absence of adverse events, the sorafenib dose was increased
to 800 mg over 3 months. At this time, the AFP level re-
markably decreased to 165 ng/mL. The lung metastases had
shrunk, and the pleural effusion had nearly disappeared
(Fig. le, f). We considered that the sorafenib had produced
a partial response (PR) according to the mRECIST as a
second-line treatment after lenvatinib failure.

Five months after starting the sorafenib, his AFP level in-
creased to 1,840 ng/mL, the pleural effusion increased, and
the lung metastases became enlarged (Fig. 1g, h). At this
point, sorafenib treatment was stopped due to PD, and re-
gorafenib 80 mg per day (21 days on, 7 days off treatment)
was initiated as a third-line treatment. After confirming, the
absence of adverse events, the regorafenib dose was in-
creased to 160 mg over 3 months. During the dose escala-
tion, the patient’s AFP level decreased to 257 ng/mL, and

the lung metastases diminished (Fig. 1i, j). Six months after
starting the regorafenib, his AFP level had increased to 439
ng/mL, and the lung metastases again showed progression.
Mediastinal, axillary, and peritoneal lymph node metastases
were observed (Fig. 2a-c).

At this time, regorafenib was discontinued due to PD, and
ramucirumab was available in Japan for advanced HCC pa-
tients with AFP concentrations of at least 400 ng/mL. Al-
though we were considering administering ramucirumab as a
fourth-line chemotherapy, the patient was admitted to the
hospital for an ileus due to peritoneal dissemination. We
performed resection of the peritoneal dissemination to allevi-
ate the ileus. The patient had a good postoperative course
and was discharged one week after the operation. Before
and after surgery, we discontinued all chemotherapy for 4
weeks, and his AFP level increased to 2,991 ng/mL. We
again considered beginning the ramucirumab treatment but
could not do so because of his baseline proteinuria. At the
time of deciding not to administer ramucirumab therapy,
there were no other established treatment options available
in Japan. However, his liver function was good (Child-Pugh
class A), so we proposed sorafenib rechallenge therapy as a
fourth-line treatment, and the patient agreed.

One month after starting the sorafenib rechallenge, his
AFP level remarkably decreased to 691 ng/mL, and some
lesions, such as the mediastinal lymph node and lung metas-
tases, had shrunk (Fig. 2d-f). We judged the effectiveness of
the sorafenib rechallenge to be PR according to the mRE-
CIST. Two months after starting the sorafenib rechallenge,
the AFP level again increased to 1,048 ng/mL. We proposed
regorafenib rechallenge therapy as a fifth-line treatment, and
again the patient agreed. One month after starting the re-
gorafenib rechallenge, the AFP level decreased to 821 ng/
mL. Two months after starting the regorafenib rechallenge,
some lymph nodes had shrunk slightly (Fig. 2g-i). The clini-
cal course of the serum AFP levels and the administration of
the therapeutic agents is summarized in Fig. 3.
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Figure 2. Findings of contrast enhanced computed tomography of mediastinal, axillary (white ar-
row), and peritoneal (white arrowhead) lymph nodes and lung metastases during sorafenib and rego-
rafenib rechallenge treatment. (a, b, c) After resection of the peritoneal dissemination, the lung me-
tastases had progressed. Mediastinal, axillary, and peritoneal lymph node metastases occurred. The
mediastinal lymph node had an avascular area inside the lesion, which was thought to be necrotic due
to the previous therapy. (d, e, f) One month after starting sorafenib rechallenge, the mediastinal and

axillary lymph nodes and lung metastases had shrunk. An avascular area was detected in the perito-

neal lymph node, indicating necrosis. (g, h, i) Two months after starting regorafenib rechallenge, the

mediastinal and peritoneal lymph nodes had shrunk slightly, while the axillary lymph nodes showed

no change.

Discussion

Patients with advanced HCC typically have poor survival
outcomes. The treatment landscape for advanced HCC, how-
ever, is rapidly changing (4, 5). Sorafenib was the only ap-
proved standard systemic therapy as a first-line treatment for
patients with unresectable HCC until lenvatinib became
available. Lenvatinib was reported as the first drug that was
non-inferior to sorafenib in terms of the overall survival in
patients with untreated advanced HCC (1). In Japan, these
two drugs can be used as first-line systemic therapy for ad-
vanced HCC. Lenvatinib is considered the most suitable
drug for first-line therapy based on a subset analysis (2, 6).

Two other drugs, regorafenib and ramucirumab, are also
available as second-line treatments in Japan (7, 8). Some
evidence supports the use of these drugs as second-line
treatment, but only after sorafenib failure and not after len-
vatinib failure. In other countries, nivolumab, pembrolizu-
mab, and cabozantinib have been approved as second-line

treatment after disease progression with sorafenib treat-
ment (6), but there are no data regarding the effect of these
drugs after lenvatinib failure. Thus, lenvatinib is considered
a suitable first-line therapy, but evidence for second-line
therapies after its failure is lacking.

In terms of sequential therapy, there is currently no evi-
dence regarding the appropriate order of systematic therapy.
In the REFLCT study (1), the overall survival of patients af-
ter lenvatinib failure with post-study anticancer medication
was 20.8 months, while that without post-study anticancer
medication was 11.5 months. Of the post-study anticancer
medications examined,
77.6% of the cases (1). Based on these results, sorafenib af-
ter lenvatinib failure might have some benefit as a sequential
therapy.

Lenvatinib inhibits vascular endothelial growth factor re-
ceptors (VEGF) 1-3, fibroblast growth factor (FGF) recep-
tors 1-4, platelet-derived growth factor receptor (PDGFR) a,
RET, and KIT (1). In contrast, sorafenib inhibits VEGF re-
ceptors 1-3, PDGFR P, and the serine-threonine kinases

sorafenib treatment was used in

405



Intern Med 60: 403-407, 2021

DOI: 10.2169/internalmedicine.5552-20

Lenvatinib

Sorafenib

Sorafenib

8 400 | 600

AFP (ng/mL)
Thoracic drainage

6000 l

5000

4000
3000
2000
1000
0

S & So

«\0 N oo\ q,\* q,\s%\‘n,\*\,\\0 \%\‘>

& '9 &S & Y

800 80120 160 800 160

s > ¢ o S &
q,\° & q,\° N\\“ «& cﬁ o,\v %\s %\\° q\° q\v o @\0 o oF &

Q’\/’\,'LWW’\/ '\,

Regorafenib Regorafenib

lleus operation

!

O

'1"\/(3’\/’\"\,"\9

Figure 3. Summary of the clinical course of the serum alpha fetoprotein levels and the timing of

administration of the therapeutic agents. The dose of each therapeutic agent is shown.

Raf-1 and B-Raf (9). Lenvatinib suppresses theses various
signals in cancer cells more strongly than sorafenib (10) and
is distinguished from sorafenib in that it can target FGF sig-
naling pathways (11). Sorafenib can only inhibit Raf-1 and
B-Raf, whose levels correlate with tumor angiogenesis (12).
The mitogen-activated protein kinase (MAPK) pathway and
BRAF signaling play a crucial role in the regulation of the
HCC cell proliferation and survival (13, 14). Specifically,
MAPK kinase and MAPK mRNAs are overexpressed in
40% and 50% of HCC patients, respectively (15). These dif-
ferences may induce variability in the effectiveness of anti-
cancer agents. There are currently no biomarkers that predict
the effectiveness before induction of the drug. Unfortunately,
there is no evidence indicating that Raf-1 and B-Raf played
an important role in our case. We do not know why our case
showed a clinical response to only sorafenib and regoraf-
enib.

Rechallenge with previous therapies, including tyrosine
kinase inhibitors (TKIs), may be effective for various kinds
of cancers (16-18). Drug rechallenge provides meaningful
clinical benefits. First-generation TKIs,
specifically inhibit key molecules. Thus, a genetic alteration
related to the key molecule directly correlates with drug re-
sistance. However, with multikinase
sorafenib, regorafenib, and lenvatinib, one genetic change
does not directly cause drug resistance. Various genetic al-
terations and the expression of genes without mutations may
be responsible for resistance to these drugs. The causes of
primary resistance and secondary resistance differ (18). The
new mutations responsible for secondary resistance to TKIs

such as imatinib,

inhibitors, such as

seem to arise from clonal and/or polyclonal secondary evo-
lution after initial therapy. Drug cessation due to disease

progression or adverse events also may cause novel muta-
tions or a return to the original genetic condition. In a previ-
ous report, the response to rechallenge depended on the in-
itial response (19). In our case, the patient acquired resis-
tance after the initial response to the first sorafenib treat-
ment as second-line therapy. The patient again exhibited a
good response, however, to the second sorafenib treatment
as fourth-line therapy. While the mechanism involved is un-
clear, we speculate that the drug sensitivity had changed af-
ter cessation of the drug during the ileus operation or re-
gorafenib administration. At present, data regarding soraf-
enib and regorafenib as a rechallenge for liver cancer are
lacking, and further evidence is necessary.

In conclusion, we experienced a rare case of advanced
HCC that did not show a good response to lenvatinib, and
therefore was treated by sorafenib and regorafenib during a
rechallenge. To our knowledge, this is the first report de-
scribing sorafenib after lenvatinib failure and sorafenib re-
challenge for HCC. These drugs have different mechanisms,
and the patient groups expected to have a good response dif-
fer between them as well. Sorafenib rechallenge may be a
good option, especially for cases with a good initial re-
sponse. Various drugs should be considered based on the
previous treatment response, but further prospective studies
are needed.
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