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Hepatocellular carcinoma
ranks third as the cause of
cancer-related death worldwide.
Lenvatinib is the novel agent
as the first-line treatment for
unresectable HCC. Lenvatinib
is a multi-tyrosine kinase
inhibitor that inhibits the
vascular endothelial growth
factor receptor (VEGFR
1-3), fibroblast growth factor
receptor (FGFR 1-4), platelet-
derived growth factor receptor
a (PDGFRa), stem cell factor
receptor (KIT), and rearranged
during transfection (RET) [1].
These receptors are important
for tumour angiogenesis, and
lenvatinib inhibits tumour
angiogenesis by inhibiting
their function. Moreover, as
FGFR, RET, PDGFRa, and
KIT play a role in cancer cell
proliferation, it is anticipated
that lenvatinib directly inhibits
the proliferation of cancer cells.
In the REFLECT trial, lenvatinib
showed noninferiority to
sorafenib, with a median overall
survival (OS) of 13.6 versus 12.3
months. Additionally, lenvatinib
demonstrated noninferiority to
sorafenib against HCC and was
associated with a significantly
higher progression free survival
(7.4 vs. 3.7 months; p<0.00001),
time to progression (8.9 vs. 3.7
months p<0.0001), and overall
response rate (24.1% vs. 9.2%;
p<0.00001) than that of sorafenib
[2]. Moreover, lenvatinib was
associated with a higher overall
response rate according to the
modified Response Evaluation

Criteria in Solid Tumors (mRECIST) criteria, and with a
higher overall response rate (from 24.1% in the investigator
review to 40.6% in masked independent review) than sorafenib
(from 9.2% in thr investigator review to 12.4% in the masked
independent review). Lenvatinib became available as a first-line
treatment for unresctable HCC in 2018. On the other hand,
there are some issues with lenvatinib. In this article, we focused
on liver function and bleeding complications associated with
lenvatinib administration.

In the REFLECT trial, all the eligible patients had adequate
liver function (albumin >2.8 g/dL, bilirubin < 3.0 mg/dL, and
levels of aspartate aminotransferase, alkaline phosphatase, and
alanine aminotransferase were < five times the upper limit of
normal), and adequate bone marrow function (haemoglobin >
8.5 g/dL, platelet count >75 x 10° /L, and absolute neutrophil
count > 1.5x 10° /L). Patients with main portal vein invasion,
biliary invasion, and tumour burden of more than 50% of the
liver were excluded. Of the total number of eligible patients in
the REFLECT trial, 99% had Child-Pugh class A liver function.

Patients with unresectable HCC are frequently associated
with moderate or severe impaired liver function (Child-Pugh
class B or class C hepatic impairment). Therefore, it is of clinical
interest to clarify whether lenvatinib can be used in patients
with moderate or severe impaired liver function.

Sorafenib, like lenvatinib, is a multikinase inhibitor that acts
of VEGE A cohort study on sorafenib revealed that patients
with Child-Pugh class B liver function impairment have
lower OS benefits from sorafenib than patients with Child-
Pugh class A liver function [3]. A phase 2 trial on sorafenib
revealed that patients with Child-Pugh class B liver function
impairment developed more severe liver toxicities, including
hyperbilirubinemia ascites, and encephalopathy, compared
to Child-Pugh class A liver function [4]. Similar results have
been reported in cases of using lenvatinib. Maruta et al. [5]
demonstrated that Child-Pugh class B patients observed high
frequency rates of liver function-related adverse events (e.g.,
elevated aspartate transaminase, hepatic encephalopathy, and
bilirubin elevation) due to lenvatinib.

Although a small number of cases were considered in the
retrospective study conducted by Komatsu et al. [6], there were
no significant differences in the pharmacokinetics, safety, and
tolerability of lenvatininb between patients with Child-Pugh
class B liver function impairment and patients with Child-Pugh
class A liver function [6].
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In this issue of the Journal of Gastrointestinal and Liver
Diseases, the retrospective study by Cosma et al. [7] revealed
that the tolerability and toxicity of lenvatinib were similar
between patients with Child-Pugh class A liver function and
patients with Child-Pugh class B liver function impairment.
The study reported the same results as those obtained by
Komatsu et al. [6]. The study also reported that patients with
Child-Pugh class A liver function have better survival benefits
than patients with Child-Pugh class B and class Cliver function
impairment. It was reported that patients with a Child-Pugh
score of 5 points had remarkable higher dose intensity rather
than patients with a Child-Pugh score of 6 points or higher
[5]. Further investigations are required to adjust the dose
of lenvatinib to liver function. Therefore, there has been no
evidence that lenvatinib could be recommended for patients
with Child-Pugh class B liver function impairment and it
may be appropriate to consider lenvatinib for patients only
with Child-Pugh class A liver function under the existent
circumstances. Moreover, lenvatinib may be contraindicated
in patients with Child-Pugh class C liver function impairment
owing to the limited life expectancy and low magnitude of
benefit in this population.

The study conducted by Cosma et al. [7] reported that the
differences between the Child-Pugh scores at the beginning
and end of therapy were not statistically significant. However,
Hatanaka et al. [8] reported that the liver function deteriorated
from Child-Pugh class A to class B in 43 of the 110 patients
(39.1%) following the administration of lenvatinib. Moreover,
Hiraoka et al. [9] reported that patients with Child-Pugh class
A had deteriorated to Child-Pugh class B or C liver impairment
with 23.4% of patients after 4 weeks and 23.7% of patients
after 12 weeks of starting lenvatinib treatment. It appears that
cumulative data from further cases are necessary because
patients who deteriorate from Child-Pugh class A to class B
or class C might have less survival benefits than patients who
do not show deterioration. At least, changes in liver function
should be noted during lenvatinib administration.

The most common treatment-emergent adverse events
among patients who received lenvatinib included hypertension,
diarrhea, decreased appetite, and loss of weight. In addition to
this, treatment with multikinase inhibitors is associated with
the occurrence of haemorrhagic events. The occurrence of
haemorrhagic complications with the use of lenvatinib has also
been documented. Cerebral hemorrhage was observed in three
out of 462 patients in the REFLECT trial [2]. Another phase
II trial reported one fatality owing to a ruptured liver tumour
within 30 days of receiving the last dose of lenvatinib [10]. In
another study, haemorrhagic events occurred in 35% of patients
treated with lenvatinib versus 18% of patients who received a
placebo against thyroid cancer [11]. These phenomena could
be attributed to the fact that lenvatinib is a VEGF inhibitor.
Intratumoural haemorrhage and rupture of HCCs due to
lenvatinib have also been reported [12].

The cause underlying the rupture of HCCs in the liver is
unclear, but several hypotheses have been proposed. According
to the small room hypothesis, the susceptibility to rupture
is thought to be related to the localisation of the tumour in
the liver. Li et al. [13] reported that the majority of ruptured
HCCs are localised in the left lateral segments (II and III) and
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right posterior-inferior segment (VI) [13]. These segments
have a relatively small room for a space-occupying lesion,
compared to the other segments. Therefore, when a tumour
grows beyond the available space, the inner pressure splits open
the surrounding parenchyma and tears the capsule leading
to rupture. According to the vascular injury hypothesis, the
increased expression of collagenase, proliferation of elastin,
and degradation of type IV collagen fibrils have been observed
in small arteries and biopsy specimens from ruptured HCCs
[14]. These alterations can cause the small arteries supplying
the tumour to turn stiff and brittle, which rupture easily.
According to the venous congestion hypothesis, the invasion
and occlusion of the hepatic vein leads to intratumoural
haemorrhage and increases the intratumoural pressure, leading
to rupture [15]. Necrosis within the tumour or rapid tumour
growth can also lead to increased intratumoural pressure and
consequent rupture. The antitumoural effect of lenvatinib
may also cause HCCs to rupture. As lenvatinib inhibits
tumour angiogenesis, the remaining poorly developed tumour
microvasculature tends to collapse.

In the previous issue of the Journal of Gastrointestinal
and Liver Diseases, Higashino et al. [16] described a case
of spontaneous rupture of lung metastasis from HCC after
the initiation of lenvatinib therapy. Bleeding from lung
metastasis due to HCC is very rare. A study reported only
21 cases of haemothorax due to thoracic metastasis or direct
invasion of HCC into the chest [17]. With the exception of
the present case, there have not been case reports of rupture
of lung metastases due to HCCs during the administration of
lenvatinib in PubMed.

The susceptibility of HCCs to rupture is thought to be
related to their hepatic localisation; however, it is difficult
to assume that tumour location in the lung will produce any
difference. This is because it is difficult to identify a segment
that occupies a small volume in the lung tissue. Vascular
injuries and venous congestions can occur during the rupture
of lung metastases. In addition, the adverse events of lenvatinib
may be observed, owing to the inhibition of VEGE.

Uchida-Kobayashi et al. [12] reported that five cases of
the 68 patients in their retrospective study developed tumour
haemorrhage, including tumour rupture and intratumoural
haemorrhage. The average dosing periods of lenvatinib was
only 4.4 £2.2 days in all the five cases. It was additionally
observed that patients with bleeding had larger tumours
(maximum tumour diameter of 97.5+46.4 mm) than patients
without bleeding (maximum tumour diameter of 38.2+28.8
mm).

The rupture of lung metastasis from HCC occurred after
seven days of lenvatinib administration [16]. Tumour rupture
caused by lenvatinib may tend to occur within a relatively
early period of administration. It is therefore necessary to
accumulate more data from further cases in the future. In this
case, a large lung metastasis was observed. It is necessary to
consider the risk of bleeding prior to the initiation of lenvatinib
for large tumours.

In conclusion, the deterioration of liver function needs to
be considered when using lenvatinib. It may be appropriate to
consider lenvatinib for patients with Child-Pugh class A liver
function and administration of lenvatinib is not recommended
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for patients with Child-Pugh class B liver function impairment

under the existent circumstance. It is also necessary to consider

the risk of tumour rupture in the early period after starting 8.
lenvatinib in large HCCs including metastases.
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