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Abstract:

A 59-year-old man who was receiving lenvatinib as a third-line tyrosine kinase inhibitor to treat hepatocel-
lular carcinoma and multiple bone metastases complained of general fatigue four months after starting len-
vatinib. A blood examination showed unexpectedly elevated serum C-reactive protein (CRP) levels. Computed
tomography (CT) revealed rupture of the gallbladder wall, indicating gallbladder perforation. After conserva-
tive treatment, the patient received lenvatinib again under informed consent; however, one month later, CT re-
vealed repeated rupture of the gallbladder wall. Gallbladder perforation had again been induced by lenvatinib.

For this reason, lenvatinib is strongly considered a causative drug for gallbladder perforation.
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Introduction

For the past decade, sorafenib has been the only first-line
systemic therapy with proven survival benefits for unre-
sectable hepatocellular carcinoma (uHCC) patients (1, 2).
Only regorafenib and ramucirumab are approved in Japan as
second-line systemic therapies for patients who do not re-
spond to sorafenib (3, 4). A recent phase III trial comparing
the overall survival in patients treated with lenvatinib versus
sorafenib as the first-line therapy for uHCC revealed that
lenvatinib was associated with a noninferior overall survival
and significant improvements in the progression-free sur-
vival, time to progression, and objective response rate com-
pared to sorafenib (5). In March 2018, lenvatinib was ap-
proved for patients with uHCC as the first-line systemic
therapy in Japan.

The phase III trial and real-world studies have shown that
common adverse events (AEs) are fatigue, hypertension,
proteinuria, decreased appetite, diarrhea, hypothyroidism,
and hand-foot syndrome (5-7). The incidence of serious
AEs, such as hepatic failure, cerebral hemorrhaging, and
respiratory failure, was 2% in the lenvatinib group, which

was roughly the same as that in the sorafenib group (5).
Thus, lenvatinib, like sorafenib, is considered safe and toler-
able for uHCC patients.

However, a rare but serious AE of acalculous cholecystitis
has been reported in patients with thyroid cancer and those
with uHCC treated with lenvatinib in post-marketing surveil-
lance and a phase III trial (5), respectively. Unfortunately,
the causal relationship between lenvatinib and cholecystitis
remains unclear.

We herein report a case of repeated acalculous gallbladder
perforation in a patient with uHCC receiving lenvatinib.
Gallbladder perforation was reproduced by treatment with
lenvatinib, strongly suggesting that lenvatinib is a causative
drug for gallbladder perforation.

Case Report

A 59-year-old man with alcoholic liver cirrhosis devel-
oped HCC at liver segment 8 (Fig. 1). Hepatectomy or ra-
diofrequency ablation (RFA) was considered, and the patient
decided to receive RFA under informed consent.

One year after receiving RFA, the patient complained of
numbness in the left leg. Magnetic resonance imaging re-
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Figure 1.

Computed tomography imaging. CT in the arterial (A) and portal (B) phases revealed a

small hepatocellular carcinoma at liver segment 8 (arrow). CT: computed tomography

Figure 2. Bone metastases of hepatocellular carcinoma. Magnetic resonance imaging revealed met-
astatic bone tumors at the Th-11 and L-3 vertebrae (arrows) (A), and then a bone biopsy was per-
formed at the L-3 vertebra. Histopathological examinations of the bone biopsy specimens showed a

thick trabecular pattern of tumor cells (Hematoxylin and Eosin staining) (B). Inmunohistochemical
staining was positive for Hep Par 1, suggesting metastatic hepatocellular carcinoma (Hep Par 1) (C).

vealed metastatic bone tumors at the Th-8, Th-11, and L-3
vertebrae (Fig. 2A), and a bone biopsy revealed metastatic
HCC (Fig. 2B, C). After radiation therapy, sorafenib was ad-
ministered. Three months after starting sorafenib, the patient
developed acute myocardial infarction (AMI), and percuta-
neous coronary intervention was performed. Although the
patient resumed sorafenib, bone metastases progressed at the
sternum, sacrum, skull base, and C-3 vertebra. Thirteen
months after starting sorafenib, the patient received regoraf-
enib as a second-line therapy. Due to the progression of
HCC, seven months later, lenvatinib was started at a dose of

4 mg/day because of thrombocytopenia, and one month
later, the dose was increased to 8 mg/day.

However, three months later, the patient complained of
general fatigue without abdominal pain. Blood examinations
revealed marked elevation of the serum C-reactive protein
(CRP) levels (Fig. 3, Table 1). Although previous computed
tomography (CT) scans had not shown gallbladder stones,
bile duct stones or tumors, and gallbladder metastasis of
HCC (Fig. 4A), CT and ultrasonography (US) now revealed
rupture of the gallbladder wall and ascites around the gall-
bladder, indicating gallbladder perforation (Fig. 4B, C).
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Figure 3. Clinical course. After the administration of LEN, the serum CRP levels suddenly in-

creased. The first gallbladder perforation developed. After resuming LEN, the serum CRP levels in-

creased and the gallbladder perforation was reproduced. SOR: sorafenib, AMI: acute myocardial
infarction, REG: regorafenib, LEN: lenvatinib, CRP: C-reactive protein, CT: computed tomography

Table 1. Laboratory Data on First Gallbladder Perfora-
tion.

WBC 7,600 /uL LDH 197 mg/dL
Neut 82.0 % YGTP 112 UL
Lymp 105 % ChE 118 U/L
Mono 7.5 % BUN 37.9 mg/dL
Eos 1.5 % Cre 0.92 mg/dL
Baso 0.0 % Na 129 mEq/L

RBC 247 x10%L K 4.4 mEq/L

Hb 7.8 g/dL Cl 97 mEg/L

PLT 9.7 x109uL  CRP 24.97 mg/dL

AST 41 U/L AFP 8.5 ng/mL

ALT 33 U/L PIVKA-II 26,430 mAU/mL

ALP 983 mg/dL

AFP: a-fetoprotein, PIVKA-II: protein induced by vitamin K absence or
antagonist-II

Because the general condition of the patient was poor, he
received conservative treatment and did not undergo chole-
cystectomy. Fortunately, CT revealed improvement in the
gallbladder perforation with conservative treatment alone
(Fig. 5A); however, he was unable to receive cholecystec-
tomy because his general condition was still poor, including
massive ascites after improvement in the gallbladder perfora-
tion (Fig. 5A). The "F-fluorodeoxy glucose-positron emis-
sion tomography/CT (“F-FDG PET/CT) findings did not
show any FDG uptake in the gallbladder or biliary tract, in-
dicating the absence of gallbladder metastases of HCC and
other biliary diseases (Fig. 5SB).

During treatment, the tumor markers were increased, and
bone metastases progressed, so lenvatinib was resumed five
months later under informed consent, including awareness of
the possibility of gallbladder perforation. The patient was re-
treated with lenvatinib at a dose of 4 mg/day, and subse-

quently, the dose was increased to 8 mg/day. However, one
month later, the patient complained of general fatigue with
elevated serum CRP levels (Fig. 3, Table 2). CT and US re-
vealed gallbladder perforation similar to the previous occur-
rence (Fig. 5C, D). Ascites around the gallbladder fluid was
bloody, and the cytology indicated marked inflammatory
cells without atypical cells. After gallbladder perforation,
lenvatinib was immediately discontinued. Although gallblad-
der perforation was improved by conservative treatment
again, the patient died 48 days after the second incident of
gallbladder perforation because of progression of HCC.

Discussion

In the phase III trial, only 1 case (0.2%) of grade > 3
acute cholecystitis was reported (5). In patients with thyroid
cancer treated with lenvatinib, five cases of acalculous
cholecystitis were reported in post-marketing surveillance
from 2015 to 2017 in Japan. In contrast, five cases of acute
acalculous cholecystitis in patients treated with other tyro-
sine kinase inhibitors (TKIs) were reported, including two
patients with sorafenib and three with sunitinib (8-12).

We herein report the first case of repeated perforation of
the gallbladder in a patient with HCC who was treated with
lenvatinib. In our case, retreatment with lenvatinib caused
gallbladder perforation again, strongly suggesting lenvatinib-
related gallbladder perforation. There are some possible rea-
sons why lenvatinib causes gallbladder perforation. One pos-
sible reason is the shrinkage of metastatic gallbladder tu-
mors. A case of lenvatinib-related gastrointestinal perforation
was previously reported in a patient with thyroid can-
cer (13). The pathological findings from the surgical resec-
tion of the perforated sites revealed perforations at the pri-
mary cancer, anastomotic site, and abdominal carcinomato-
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Figure 4.

sis (14, 15). These findings indicate that one mechanism of
gastrointestinal perforation may be related to the rapid tu-
mor shrinkage induced by lenvatinib. Similarly, gallbladder
perforation might develop because of the rapid shrinkage of
metastatic gallbladder tumors. The incidence of HCC metas-
tasis to the gallbladder is 2.8-5.8% of the extrahepatic me-
tastases in autopsy studies (16, 17). However, in the present
case, CT and "F-FDG PET/CT findings did not indicate the
presence of HCC at the gallbladder. In addition, after gall-
bladder perforation, the cytology around the gallbladder
fluid did not indicate positive HCC, suggesting that gall-
bladder metastasis was likely absent. The second possible
reason is the strong anti-angiogenic effect of this drug. Len-
vatinib, which is a TKI that targets vascular endothelial
growth factor receptors (VEGFRs) 1-3 and fibroblast growth
factors receptors (FGFRs) 1-4, can inhibit VEGF- and FGF-
driven angiogenesis (18-20). The homeostasis between the
vascular endothelium and platelets may be disturbed by
lenvatinib-mediated damage to vascular endothelial cells, al-
lowing platelets to aggregate more readily on the surface of
the vascular endothelium and inducing ischemic dam-
age (21). Although the relationship between TKIs and chole-
cystitis is unclear, previous reports suggest that this TKI-

Imaging of the first gallbladder perforation. CT revealed no gallbladder stones or gall-
bladder metastases of HCC (A). CT showed rupture of the gallbladder wall (arrow) and ascites
around the gallbladder, suggesting gallbladder perforation (B). US also indicated rupture of the gall-
bladder wall (arrow) (C). CT: computed tomography, HCC: hepatocellular carcinoma, US: ultraso-
nography

related ischemic damage is likely the pathologic mechanism
of sorafenib and sunitinib-related cholecystitis (8-11). In
fact, in the present case, AMI developed during sorafenib
treatment; thus, the vascular endothelial cells may be sus-
ceptible to damage by TKIs. Furthermore, the patient had
suffered from diabetes mellitus for six years, which might
have promoted ischemic damage to the vascular endothelial
cells. Finally, VEGF plays a role in modulating cholangio-
cyte proliferation in response to cholestasis and cholangio-
cytes express VEGFRs (22). Inhibiting VEGFRs in the bili-
ary tract cells can induce an imbalance in stress adaption,
causing biliary disease, including cholecystitis (11).

Of note, the patient had received treatment with multiple
TKIs for a long time, so long-term treatment with TKIs
might have induced the gallbladder perforation. However,
previous reports (8-12) showed that cholecystitis developed
about four weeks after initiating TKIs. These findings sug-
gest that TKI-related cholecystitis developed after a rela-
tively short treatment duration. In the present case, gallblad-
der perforation developed four months after lenvatinib and
was reproduced one month after resuming lenvatinib. Al-
though we cannot exclude the possibility that long-term
treatment with TKIs might have induced the gallbladder per-
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Figure 5.

Imaging of the second gallbladder perforation. CT showed improvement in the gallblad-

der perforation, but massive ascites remained (A). The ®*F-FDG PET/CT findings did not show any
FDG uptake in the gallbladder (B). CT and US showed rupture of the gallbladder wall (arrow) (C, D).
CT: computed tomography, *F-FDG PET/CT: ®F-fluorodeoxy glucose-positron emission tomogra-

phy/computed tomography, US: ultrasonography

Table 2. Laboratory Data on Second Gallbladder Per-
foration.

WBC 6,500 /UL LDH 190 mg/dL
Neut 82.4 % YGTP 48 U/L
Lymp 102 % ChE 81 UL
Mono 7.2 % BUN 12.3 mg/dL
Eos 0.6 % Cre 0.47 mg/dL
Baso 0.2 % Na 128 mEq/L

RBC 230 x106uL K 4.1 mEg/L

Hb 7.8 g/dL cl 96 mEq/L

PLT 6.3 x10%uL  CRP 14.10 mg/dL

AST 39 U/L AFP 1,554.8 ng/mL

ALT 16 U/L PIVKA-II 65,234 mAU/mL

ALP 494 mg/dL

AFP: a-fetoprotein, PIVKA-II: protein induced by vitamin K absence or
antagonist-II

foration, lenvatinib was strongly considered a causative drug
for gallbladder perforation.

The patient in the present case did not complain of ab-
dominal pain even when gallbladder perforation developed.
Since the patient had been treated with opioids because of
cancer pain from bone metastases, the abdominal pain might

have been masked by the opioid effects. Bone is a common
metastatic site of HCC (25.4-38.5%) (23, 24); therefore, pa-
tients treated with lenvatinib are often administered opioids
because of cancer pain from bone metastases. Thus, even if
patients do not complain of abdominal pain, radiological ex-
aminations should be performed when blood examinations
show unexpectedly high serum CRP levels.

In summary, we described a case of repeated gallbladder
perforation in a patient with metastatic HCC receiving len-
vatinib. Lenvatinib was strongly considered a causative drug
for gallbladder perforation. Hepatologists and oncologists
should be aware of the risk of gallbladder perforation, which
is a rare but serious adverse effect, when patients are treated
with lenvatinib.

The authors state that they have no Conflict of Interest (COI).
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