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Background: Lenvatinib, a novel multi-target tyrosine kinase inhibitor, has been approved
for treating differentiated thyroid cancer. Herein, we describe a rare case of acute pancreatitis
that developed during lenvatinib treatment in a 65-year-old man with recurrent thyroid
cancer.

Case Presentation: The patient was admitted to our department following a complaint of
acute-onset epigastric pain and indigestion. He had been receiving lenvatinib since 34 days.
Although his serum amylase and lipase levels were normal, he had acute-onset persistent
epigastric pain and typical computed tomography findings, which were consistent with those
of acute pancreatitis. As other common etiologies were excluded, it was concluded that the
patient had lenvatinib-induced acute pancreatitis. On admission day 14, he could consume
food orally, after conservative care, including drug cessation, intravenous hydration, and pain
control.

Conclusion: Physicians should consider acute pancreatitis as a differential diagnosis for
patients complaining of abdominal pain while on lenvatinib, regardless of hyperamylasemia
or hyperlipasemia. Systematic collection of data on acute pancreatitis development during
lenvatinib treatment should be considered, and further research is warranted to identify the
mechanism of acute pancreatitis associated with multi-target tyrosine kinase inhibitors such
as lenvatinib.
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Introduction
Lenvatinib is a novel multi-target tyrosine kinase inhibitor (TKI) that targets
vascular endothelial growth factor receptor (VEGFR) 1-3, fibroblast growth factor
receptor (FGFR) 14, platelet-derived growth factor receptor (PDGFR)-a, ret proto-
oncogene, and c-KIT. It has been approved for the treatment of differentiated
thyroid cancer (DTC),1 renal cell carcinoma,2 hepatocellular carcinoma,3 and endo-
metrial carcinoma.® TKIs represent the only feasible treatment for DTC that is
refractory to radioactive iodine (iodine-131) (RAI) therapy,” and lenvatinib has
shown considerable efficacy in the treatment of this disease.'> The common
adverse effects of lenvatinib therapy include hypertension, peripheral edema,
increased thyroid stimulating hormone level, thrombocytopenia, fatigue, anorexia,
nausea, and diarrhea. As lenvatinib has recently been introduced in clinical practice,
physicians should consider the possibility of its unexpected and significant
complications.

Herein, we describe a rare case of acute pancreatitis that developed during
lenvatinib treatment in a 65-year-old patient with recurrent DTC.

submit your manuscript

Dove n

http:

" in @

International Journal of General Medicine 2020:13 699-704 699
© 2020 Kim et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

AT 2nd incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-2603-2305
http://orcid.org/0000-0002-1080-7241
mailto:wkiki@naver.com
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Kim et al

Dove

Case Presentation

A 65-year-old man was admitted to our department with a
complaint of acute-onset epigastric pain and indigestion.
He had been diagnosed with follicular thyroid cancer and
received a total thyroidectomy 28 years ago. There are no
medical records left, including the cancer stage at the time,
but judging from the statement that the patient did not
receive any treatment after surgery, it is assumed that it
was early stage thyroid cancer. Twenty years after surgery,
thyroid cancer recurred in the lungs, hilar lymph node, and
pleura, and he underwent left lung metastasectomy, fol-
lowed by three consecutive RAI treatments, from 2010 to
2012. After 5 years of observation, in December 2017, he
developed symptoms such as frequent cough and chest
pain, caused by aggravated lung metastases (Figure 1A),
for which he started receiving 24 mg of lenvatinib per day.
After 2 weeks of TKI treatment, he developed adverse
effects such as grade 2 constipation, grade 3 anorexia,
grade 3 mucositis, and grade 2 myalgia; thus, the dose
was reduced to 20 mg per day. Twenty days after dose
reduction, the patient presented to the emergency room of
Kyung Hee University Hospital.

On admission, he complained of acute onset of persis-
tent epigastric pain and indigestion, but had no fever,
dyspnea, or diarrhea. On presentation, he had a tempera-
ture of 36.4°C, heart rate of 83 beats per minute, respira-
tory rate of 20 breaths per minute, and blood pressure of
130/70 mm Hg. The patient had mild abdominal distension
with hypoactive bowel sounds, and mid-epigastric tender-
ness to palpitation was observed during physical examina-
tion. Laboratory tests showed the following: serum total
bilirubin, 0.45 mg/dL (normal, 0.3—1.2 mg/dL); alanine
aminotransferase (ALT), 50 IU/L (normal, <50 U/L);
aspartate aminotransferase (AST), 57 IU/L (normal, <50
U/L); amylase, 22 U/L (normal, 28-100 U/L); lipase,
25 U/L (normal, 8-58 U/L); triglyceride, 102 mg/dL (nor-
mal, <150 mg/dL); calcium, 7.8 mg/dL (normal, 8.8~10.6
mg/dL); and C-reactive protein, 15.11 mg/dL (normal,
<0.5 mg/dL). A computed tomography scan with contrast
enhanced presented heterogeneous fluid collection around
and fat infiltration into the tail of the pancreas, in addition
to splenic subcapsular fluid collection and secondary coli-
tis at the descending colon, without any biliary abnormal-
ities (Figure 2). However, it showed that thyroid cancer
burden was mildly improved (Figure 1B). Although ele-
vated serum amylase and lipase levels were not detected,

acute onset of persistent epigastric pain and characteristic

findings on computed tomography scan were consistent
with acute pancreatitis.® Given the absence of organ failure
and systemic complications, the patient was classified as
mild acute pancreatitis in accordance with the revised
Atlanta classification.®

He had no recent history of alcohol consumption and a
survey of his current medication list revealed no other
remedy capable of inducing acute pancreatitis. Given the
sequence of lenvatinib treatment and development of acute
pancreatitis without any other usual sources, it was con-
cluded that the patient had lenvatinib-induced acute
pancreatitis.

The patient was conservatively treated with lenvatinib
cessation, intravenous hydration, and pain control. On
admission day 14, he could consume oral food without
acute pancreatitis recurrence or aggravation and was later
discharged. The patient refused to continue lenvatinib
treatment and has only been monitoring symptoms without
additional chemotherapy. In June 2020, more than 2 years
later, the last imaging follow-up showed relatively indo-
lent thyroid cancer disease course (Figure 1C).

Discussion

To the best of our knowledge, this is the first formal case
report of lenvatinib-induced acute pancreatitis in a patient
with metastatic, RAI treatment-refractory, thyroid cancer.
Although lenvatinib-induced pancreatitis has been briefly
stated in a letter to the editor’ and a case series,” the
present report will be meaningful because there has been
no detailed description of the initial symptoms, diagnostic
process, and subsequent clinical course of lenvatinib-
induced acute pancreatitis.

DTC accounts for approximately 95% of thyroid can-
cers, and it is usually known to have a good prognosis.®
Surgery is the primary treatment strategy for patients with
DTC, and if indicated, it is followed by RAI and thyroid
hormone suppression therapies.” However, in metastatic or
recurrent cancers, treatment options could be limited.
Although cytotoxic chemotherapeutic agents, such as dox-
orubicin, have been shown to be ineffective, several mole-
cular pathways, including VEGFR, FGFR, PDGFR,
NRAS, HRAS, BRAF, and RET/PTC, have been eluci-
dated to be involved in DTC'®'* pathogenesis. This has
led to the investigation of the use of multi-target TKIs,
such as lenvatinib and sorafenib, for RAI refractory DTC
treatment, for which Phase 3 trials were conducted and US
Food and Drug Administration approval was obtained in
2015 and 2013, respectively.> '
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Figure | Computed tomography images of the lungs. (A) Computed tomography scan obtained in December 2017 showing increased size of metastatic nodules (yellow
arrows) in both right and left lower lobes. (B) Computed tomography scan obtained in January 2018 showing slightly decreased size of metastatic nodules (yellow arrows) in
both the right and left lower lobes. (C) Computed tomography scan obtained in July 2020 showing slightly aggravated metastatic nodules (yellow arrows) in both the right

and left lower lobes.

Acute pancreatitis is a sudden inflammatory disorder of  epigastric pain, elevated serum amylase or lipase, and
the pancreas. Its diagnosis requires the presence of at least  typical computed tomography magnetic resonance
two of the following three factors: sudden onset severe imaging® scan findings. Biliary etiologies and alcohol
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Figure 2 Computed tomography images of the abdomen obtained in January 2018. (A) Computed tomography image of the pancreas showing heterogeneous fluid
collection and fat infiltration (yellow arrows) around the tail. (B) Computed tomography image showing splenic subcapsular fluid collection (yellow arrows). (C) Computed

tomography image showing secondary colitis at the descending colon (yellow arrows).

abuse are the main causes of acute pancreatitis, accounting
for approximately 60% to 75% of the cases, while hyper-
triglyceridemia, hypercalcemia, and infections are less
common causes.'® Drugs such as aminosalicylates, sulfo-
namides, diuretics, and corticosteroids, are also considered
a relatively rare cause of acute pancreatitis, accounting for
approximately 0.1% to 2% of all cases.” Because drug-
induced pancreatitis has no specific clinical features, an
exclusion diagnosis is needed,18 as with the current case,
after biliary abnormalities, alcohol abuse history, and other
drug intoxication were excluded.

Although data on lenvatinib-induced acute pancreatitis
is scarce, a recent systematic review has shown that the
association between all-grade pancreatitis and other multi-
target TKIs, including sunitinib, sorafenib, pazopanib,
vandetanib, and axitinib, is statistically signiﬁcan‘t.19
However, the pathogenesis of multi-target TKI-induced
acute pancreatitis is unclear. Multi-target TKIs are known
to increase serum amylase or lipase levels;?® however, the
correlation between hyperlipasemia/hyperamylasemia and
TKI-induced acute pancreatitis remains unclear. One pos-
sible mechanism by which TKIs result in acute pancreatitis
is pancreatic duct obstruction via reflux of duodenal con-
tents resulting from decreased gastrointestinal motility.”'
Another explanation is that VEGF inhibition results in

acinar cell apoptosis and provocation of autodigestive
enzymes. However, given that monoclonal antibodies tar-
geting VEGF are not associated with pancreatitis, these
events could be off-target effects of VEGFR TKIs."

Conclusion

In conclusion, the current case suggests that physicians
should consider acute pancreatitis as a differential diagno-
sis in patients who complain of abdominal pain while
receiving lenvatinib, regardless of hyperamylasemia or
hyperlipasemia. More prudent monitoring is required in
patients at a higher risk of pancreatitis, with biliary
abnormalities or with a history of alcoholism. Moreover,
for those with several comorbidities, lenvatinib adminis-
tration should be reconsidered carefully as its benefits
might not outweigh its risks. Systematic collection of
data on the development of acute pancreatitis during len-
vatinib treatment should be considered, and further
research is warranted to identify the mechanism under-
lying multi-target TKI-induced acute pancreatitis.

Abbreviations
DTC, differentiated thyroid cancer; TKI, tyrosine kinase
inhibitor; VEGFR, wvascular endothelial growth factor
FGFR, fibroblast

receptor; growth factor receptor;
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PDGFR, platelet-derived growth factor receptor; RAI,
radioactive iodine (iodine-131).
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