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Abstract:

An 82-year-old man with hepatocellular carcinoma presented with upper abdominal pain, vomiting, and
jaundice. He had been taking a standard lenvatinib dose for three months. Although acute cholangitis was
suggested, imaging studies failed to detect the biliary obstruction site. An endoscopic examination following
discontinuation of lenvatinib and aspirin revealed multiple duodenal ulcers, one of which was formed on the
ampulla of Vater and causing cholestasis. Endoscopic biliary drainage and antibiotics improved concomitant
Enterobacter cloacae bacteremia. Ulcer healing was confirmed after rabeprazole was replaced with vono-
prazan and misoprostol. Our case shows that lenvatinib can induce duodenal ulcers resulting in obstructive

jaundice.
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Introduction

Lenvatinib is a potent antiangiogenic tyrosine kinase in-
hibitor (TKI) that targets vascular endothelial growth factor
receptor (VEGFR) 1-3, fibroblast growth factor receptor
(FGFR) 1-4, platelet-derived growth factor-o,, RET, and KIT
(1). Based on the results of phase 3 trials focusing on
radioiodine-refractory differentiated thyroid cancer (the SE-
LECT trial) (2) and unresectable hepatocellular carcinoma
(HCC) (the REFLECT trial) (3), lenvatinib is indicated as
the first-line systemic therapy for these cancers (4-6). Al-
though the prescribing information of lenvatinib warns that
gastrointestinal perforation is a serious adverse reaction, the
incidence of gastric or duodenal ulcer was 0.2-0.6% in those
clinical trials (7). Furthermore, our literature search did not
find any other publication describing upper gastrointestinal
ulcer as an adverse event of lenvatinib. Thus, gastroduodenal
ulcer is only rarely associated with lenvatinib therapy.

Duodenal ulcers have been sporadically complicated with
obstructive jaundice (8-14). The first case in the American
literature was described in 1853 (8) and similar reports

have been published since then (9-14). When inflammation
of the duodenal ulcer extends to the surrounding structures,
including the ampulla of Vater, pancreas, and hepatoduode-
nal ligament, it can lead to external compression of the bili-
ary tract and subsequent cholestasis (8, 9). Under these
conditions, obstructive jaundice results from not only peptic
ulcer (8,9, 11) but also duodenal injuries associated with
medical procedures, such as endoscopic hemostasis for
bleeding ulcer (10, 12), percutaneous endoscopic gastros-
tomy (13), and transarterial radioembolization for HCC
(14). Nevertheless, this condition has never been reported
as a complication of systemic therapy.

Using the radiological criteria of modified RECIST
(mRECIST) (15), the REFLECT trial showed that len-
vatinib led to more favorable progression-free survival and
objective response rate than sorafenib (3), another first-line
multitargeted antiangiogenic TKI for HCC (5, 6). RECIST
version 1.1 is used to assess the size of solid tumors in gen-
eral (16), whereas mRECIST is specifically designed for
HCC to evaluate intratumoral arterial enhancement on
contrast-enhanced computed tomography (CT) or magnetic
resonance imaging under the assumption that it reflects tu-
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Figure 1.

Contrast-enhanced computed tomography before initiating lenvatinib. An ill-defined het-

erogenous arterial phase hyperenhancement (A) and washout on portal phase (B) in the right lobe of

the liver indicated hepatocellular carcinoma. The inferior side of the hypervascular tumor invaded
the main right portal vein (C), which was depicted as a perfusion defect on portal phase (D) (arrow).

mor viability (15). However, because of its study design as
a non-inferior trial regarding the overall survival, the RE-
FLECT trial did not fully elucidate the clinical relevance of
a better objective response with lenvatinib therapy.

We herein report a case of HCC in which lenvatinib in-
duced a duodenal ulcer, resulting in obstructive jaundice and
subsequent bacteremia. Drastic HCC radiological changes in
response to lenvatinib therapy were revealed in a series of
contrast-enhanced CT scans.

Case Report

An 82-year-old man with HCC presented with upper ab-
dominal pain and vomiting. He had achieved hepatitis C vi-
rus eradication with sofosbuvir and ledipasvir two years pre-
viously, but the background liver was cirrhotic. Despite two
courses of transcatheter arterial chemoembolization followed
by local ablation during the previous year, the patient devel-
oped recurrence of HCC. The tumor in the right lobe exhib-
ited ill-defined heterogeneous arterial phase hyperenhance-
ment (Fig. 1A) and washout on portal phase (Fig. 1B). The
inferior side of the lesion had invaded the main right portal
vein (Fig. 1C, D). The baseline serum levels of o-
fetoprotein and des-y-carboxy prothrombin were markedly
elevated to 9,276 ng/mL (normal range 0-20 ng/mL) and
7,619 mAU/mL (normal range 0-39 mAU/mL), respectively.

He had been continuously receiving a standard dose of len-
vatinib (8 mg/day based on body weight of 59 kg) without
any adverse events for 3 months.

His medical history included coronary stent placement for
angina pectoris performed three years previously. He was
taking low-dose aspirin as antiplatelet therapy, in addition to
rabeprazole and several oral medications for hypertension,
type 2 diabetes mellitus, and dyslipidemia. The results of
routine esophagogastroduodenoscopy conducted one month
before introducing lenvatinib were normal except for a small
esophageal varix and mild chronic gastritis.

On admission, the patient complained of abdominal dis-
comfort in the epigastrium and right upper quadrant. The vi-
tal signs were notable for a low-grade fever (37.5 °C) and
hypertension (184/94 mmHg). A physical examination re-
vealed mild icterus but otherwise unremarkable findings, in-
cluding in the abdomen. Laboratory tests were significant
for increases in the white blood cell count (13,600/uL) and
serum levels of total bilirubin (5.0 mg/dL), direct bilirubin
(3.3 mg/dL), aspartate aminotransferase (278 U/L), alanine
aminotransferase (125 U/L), alkaline phosphatase (654 U/L),
v-glutamyl transpeptidase (332 U/L), and C-reactive protein
(2.68 mg/dL).

Contrast-enhanced CT revealed dilatation of the common
bile duct (Fig. 2A, B). There was no wall thickening of the
small or large intestine that suggested intestinal inflamma-
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Figure 2. Axial section (A) and coronal reconstruction (B) of the portal phase revealed diffuse dila-

tation of the common bile duct (arrow). The hepatocellular carcinoma lesion lacked arterial enhance-

ment (C), but its hypodense area on portal phase had increased by 10% in diameter on the axial sec-

tion (D).

Figure 3. Magnetic resonance imaging on admission. Magnetic resonance cholangiopancreatogra-
phy demonstrated the absence of a defect in the diffusely dilated common bile duct (A). Duodenal wall
thickening was noted on T2-weighted imaging (B) (arrowheads).

tion in the scanned abdominal area. Compared to pre-
treatment CT, the tumor lacked arterial enhancement
(Fig. 2C) but had grown by 10% in the longest diameter on
the axial section (Fig. 2D). Magnetic resonance cholan-
giopancreatography demonstrated the absence of any defect
in the diffusely dilated common bile duct (Fig. 3A). Duode-
nal wall thickening was noted on T2-weighted imaging
(Fig. 3B).

Although the findings on admission suggested acute cho-

langitis (17), imaging studies were unable to determine the
cause of biliary obstruction. After discontinuing lenvatinib
and aspirin, we performed endoscopic retrograde cholan-
giopancreatography (ERCP). The endoscopic examination
revealed multiple ulcers in the bulb and descending portion
of the duodenum (Fig. 4A-C), whereas no mucosal damage
was observed in the stomach. Remarkably, one of the duo-
denal ulcers had formed on the swollen ampulla of Vater,
from which infective bile was leaking (Fig. 4C). Cholangi-
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Figure 4. Endoscopic retrograde cholangiopancreatography after admission. An endoscopic ex-

amination revealed multiple ulcers in the bulb and descending portion of the duodenum (A-C). One

of the duodenal ulcers formed on the swollen ampulla of Vater, from which infective bile was leaking

(C). Cholangiography revealed several inhomogeneous unfilled areas, compatible with pus accumula-
tion, in the common bile duct without stricture (D). Endoscopic sphincterotomy (E) and balloon
sweeping of the common bile duct (F) were subsequently performed.

ography showed several inhomogeneous unfilled areas, com-
patible with pus accumulation, in the common bile duct
without stricture (Fig. 4D). Taken together, these findings in-
dicated that edematous papilla as a result of the duodenal
ulcer located above was responsible for the cholestasis.

Because the blood culture on admission turned positive
for Gram-negative rod bacteria, we performed endoscopic
biliary drainage by endoscopic sphincterotomy (EST)
(Fig. 4E) and balloon sweeping (Fig. 4F). A biopsy of the
duodenal ulcers was not obtained due to the prescribing in-
formation of lenvatinib warning about delayed wound heal-
ing (7).

Blood and bile cultures identified Enterobacter cloacae
bacteremia, which improved with the biliary drainage and
administration of cefepime and metronidazole. The patient’s
serum Helicobacter pylori antibody was negative. For the
treatment of duodenal ulcers, rabeprazole was replaced with
vonoprazan in combination with the temporal use of miso-
prostol. Duodenoscopy performed 12 days after ERCP con-
firmed healing of the ulcers (Fig. 5A, B), and antiplatelet
therapy was resumed with clopidogrel rather than aspirin.

To determine the objective response of HCC and thereby
assess the benefit of resuming lenvatinib despite the serious
consequence of duodenal ulcers, we performed contrast-
enhanced CT again on admission day 17. In contrast to the
results on admission (Fig. 2C, D), the HCC lesion exhibited

restored arterial enhancement (Fig. 6A). Although the in-
crease in tumor size did not meet the threshold for progres-
sive disease according to RECIST version 1.1 (Fig. 6B)
(16), the confirmation of aggravating tumor burden resulted
in the termination of lenvatinib therapy.

Discussion

In this report, lenvatinib therapy induced a sequence of
unusual conditions, namely duodenal ulcers and resulting
obstructive jaundice, in a patient with HCC taking aspirin.
We carefully adapted the treatment to this unique adverse
event and incidentally observed radiological changes in
HCC that provided insight into how to assess the treatment
response to lenvatinib.

Gastrointestinal ulceration and eventual perforation are
possible adverse events of antiangiogenic therapies, includ-
ing monoclonal antibodies (18-24) and TKIs (25, 26), al-
though the reported incidences are generally less than 2% in
large-scale studies (18-26). The risk factors for gastrointes-
tinal perforation are well-investigated in studies of bevacizu-
mab, a monoclonal antibody against VEGF (18-23). One
risk factor is the presence of a tumor in the gastrointestinal
tract (18, 21-23), which can become necrotic following the
chemotherapy. This finding is consistent with reports de-
scribing perforated intestinal metastasis of thyroid cancer
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Figure 5. Follow-up duodenoscopy performed 12 days after endoscopic retrograde cholangiopan-

creatography revealed healing of the duodenal ulcers (A, B).

Figure 6. Contrast-enhanced computed tomography on admission day 17. The tumor exhibited re-
stored arterial enhancement (A) with washout on portal phase (B).

(27) and HCC (28) during lenvatinib therapy. However, the
duodenal ulcerations in our patient appeared and healed with
the initiation and discontinuation of lenvatinib, respectively,
suggesting a causal relationship to the treatment but a be-
nign nature of these lesions.

Concomitant  non-steroidal  anti-inflammatory  drugs
(NSAIDs) during antiangiogenic therapy can also predispose
patients to gastrointestinal perforation, as shown in a post-
marketing study of bevacizumab in Japanese patients with
colorectal cancer (23). In our patient, however, aspirin,
which itself is a risk factor for gastroduodenal mucosal dam-
age (29, 30), was unlikely to be the primary cause of the
duodenal ulcers because these lesions had been absent de-
spite the regular intake of the drug. Notably, because anti-
platelet therapy was prohibited in the REFLECT trial (31)
and no other study has addressed this issue, the safety pro-
file of lenvatinib has not been established in patients with
HCC who are taking aspirin. Hence, our report also pro-
vides safety information on the combined use of lenvatinib
and aspirin.

Pharmacological perturbation of multiple molecular path-
ways may have contributed to the duodenal ulcers in our pa-

tient. In a rat study, lenvatinib caused chronic duodenal in-
flammation initiated upon damage to the Brunner’s gland,
and the authors attributed this phenomenon to disrupted
VEGEF signaling (32). Furthermore, blockade of the VEGF-
VEGFR system reduced the intestinal blood flow by de-
creasing the number of intestinal capillaries in mouse mod-
els (18, 33, 34). Although one study reported that this re-
duction was insufficient to impair the intestinal function
(18, 33), further mucosal damage may have been induced
by inhibiting other target pathways of lenvatinib, particularly
fibroblast growth factor (FGF) signaling. FGFR1-4 are dif-
ferentially expressed in each layer of the duodenal wall and
microvessels (35). In addition to proangiogenesis (36), the
FGF-FGFR system plays various physiological roles in the
adult intestine, such as promoting the proliferation and dif-
ferentiation of intestinal cells, maintaining intestinal stem
cell homeostasis, and triggering tissue repair (37). Further-
more, aspirin is classically known to exert damaging effects
on the gastroduodenal mucosa through cyclooxygenase inhi-
bition (29, 30). Thus, the net result of molecular suppres-
sion by lenvatinib and aspirin is speculated to be involved in
the development of duodenal ulcers.

549



Intern Med 60: 545-552, 2021

DOI: 10.2169/internalmedicine.5097-20

The endoscopic features of duodenal ulcers related to an-
tiangiogenic agents have been described only in a few case
reports (38-42). This may be because duodenal injury with
these chemotherapy regimens is not only rare but also likely
to manifest as perforation and require emergent manage-
ment, such as surgery (22). Typically, peptic duodenal ul-
cers, including those induced by aspirin or NSAIDs, are
either single or multiple lesions located in the duodenal bulb
(29). Indeed, previous reports described deep and often
penetrating ulcers in the bulb caused by bevacizumab
(38, 40, 41) or pazopanib, a multiple TKI indicated for re-
nal cell carcinoma and malignant soft tissue tumor (42).
However, compared with these cases, the endoscopic find-
ings of our patient differed in that the ulcerations were
rather superficial and extended to the descending portion, in-
cluding the ampulla of Vater. Of note, similar multiple ul-
cers in the descending portion, but sparing the major duode-
nal papilla, were reported in a case of HCC treated with
sorafenib (39). Therefore, despite the limited and inconsis-
tent information available at present, we can speculate that
duodenal mucosal damage affecting the descending portion
may be associated with multitargeted antiangiogenic TKIs.

The treatment strategy for obstructive jaundice secondary
to duodenal ulcer should be determined based on each par-
ticular situation. Successful endoscopic biliary drainage has
been reported in this setting (13, 14), whereas surgical in-
tervention was selected in older studies (8, 9) or for cases
suspected of having malignant biliary obstruction (11, 12).
In our patient, an endoscopic examination was the first-
choice approach for identifying the cause of cholestasis, and
bacteremia resulting from cholangitis necessitated urgent
biliary drainage (43). The rationale for selecting EST is to
resolve biliary obstruction caused by edematous papilla and
promptly remove pus from the common bile by balloon
sweeping. While endoscopic biliary stenting and nasobiliary
drainage would have been safer than EST, these approaches
are associated with risks of tube obstruction or displacement
(44). Although endoscopic treatment can be completed in a
single procedure via EST without stent insertion (44), po-
tential serious complications include bleeding and perfora-
tion (45). While EST under aspirin monotherapy is accept-
able in patients at a high risk of thromboembolism (45, 46),
perforation was a concern in the present study because of
the incision to the ulcer and delayed wound healing related
to lenvatinib (7). Therefore, in addition to the withdrawal of
lenvatinib and aspirin, we modified the antiulcer medications
to facilitate the recovery of duodenal ulcers and EST inci-
sion. Both vonoprazan (potassium-competitive acid blocker)
(47) and misoprostol (prostaglandin E1 analogue) (48) are
effective for treating aspirin-induced gastroduodenal ulcer
via different mechanisms of action. As the ulcers healed
successfully, our case suggests that a transpapillary endo-
scopic procedure is feasible for managing obstructive jaun-
dice caused by an ampullary ulcer when combined with ap-
propriate antiulcer therapy.

The radiological changes of HCC in our patient represent

a pitfall in the interpretation of the treatment response dur-
ing lenvatinib therapy. The tumor exhibited paradoxical CT
findings during lenvatinib therapy, showing an increase in
size but a lack of arterial enhancement. The rapid recovery
of intratumoral perfusion suggested that the remaining hy-
podense lesion was still a viable tumor, not necrotic tissue.
This, in turn, implies that arterial enhancement does not al-
ways correlate with tumor viability during lenvatinib ther-
apy. It should be emphasized that our patient received the
maximal dose intensity of lenvatinib until the initial radio-
logical assessment, while a reduced relative dose intensity
can negatively affect the objective response of HCC
(49, 50). Therefore, it is essential to clarify whether or not
the objective response of HCC based on mRECIST during
lenvatinib therapy has a meaningful impact on the clinical
outcomes, particularly the prognosis. Real-world studies
have shown that patients with HCC who had a favorable re-
sponse to lenvatinib based on mRECIST achieved a better
overall survival than those who did not (50, 51). However,
considering the discrepancy between the viable tumor size
and arterial enhancement observed in this report, we warn
against relying only on mRECIST when assessing the objec-
tive response during lenvatinib therapy for HCC.

In conclusion, we encountered a case of obstructive jaun-
dice due to duodenal ulcer induced by lenvatinib therapy for
HCC. The endoscopic features are characterized by multiple
ulcerations in the bulb and descending portion of the duode-
num, including the ampulla of Vater. The pathogenesis of
the duodenal ulcers may be attributable to the inhibition of
various molecular pathways by lenvatinib and aspirin.
Prompt endoscopic treatment and antiulcer therapy were
successful in managing this case of cholangitis with bactere-
mia. Further research is warranted to investigate the role of
an objective response to lenvatinib therapy in patients with
HCC.

The patient provided his written informed consent for publica-
tion of this article and the accompanying images.
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