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Abstract:

Posterior reversible encephalopathy syndrome (PRES) is a rare reversible neurological syndrome that
causes subcortical vasogenic brain edema and which is associated with the use of target-specific agents. Len-
vatinib is a target-specific agent that was recently approved for inoperable thyroid cancer. We herein describe
the case of a 66-year-old woman with anaplastic thyroid cancer (ATC) who was treated with lenvatinib and
who subsequently developed PRES. The clinical and radiological findings improved after suspending therapy
for 1 week, and there was no recurrence with intermittent lower-dose lenvatinib treatment. Lenvatinib may
prolong survival in patients with ATC and can be administered intermittently, even after PRES onset.
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Introduction

Anaplastic thyroid cancer (ATC) represents approximately
2% of all thyroid tumors; the outcome is almost always fa-
tal. The treatment of ATC has not been standardized as most
patients die within 6 months of the diagnosis, primarily due
to asphyxiation caused by local tumor invasion (1-3). Len-
vatinib is a tyrosine kinase inhibitor (TKI) that inhibits the
vascular endothelial growth factor receptors and platelet-
derived growth factor receptors, leading to the inhibition of
tumor angiogenesis (4, 5). In 2015, lenvatinib was approved
for the treatment of inoperable thyroid cancer in Japan. Len-
vatinib therapy can prolong the survival of patients with
ATC for 1 year or more (6). Lenvatinib therapy is associated
mild side effects; however, adverse events including hyper-
tension, bleeding, arterial thrombosis embolism, vein throm-
bus embolism, hepatopathy, nephropathy, gastrointestinal
perforation and fistulation, posterior reversible encephalopa-
thy syndrome, cardiac disorder, hand-foot syndrome, infec-

tious disease, myelosuppression, delayed
wound healing, diarrhea, and fatigue have been reported (7).

Posterior reversible encephalopathy syndrome (PRES) was
first described by Hinchey et al. in 1996; PRES is a revers-
ible clinical-radiological syndrome that is characterized by
the acute onset of headache, nausea, dizziness, changes in
consciousness, convulsions,
such as cortical blindness, and white matter edema mainly
localized to the occipital-parietal lobe (8). PRES can be
caused by hypertension, immunosuppressant use, exposure
to cytotoxic agents, and the use of molecular target-specific
agents; however, the exact cause of PRES is unknown (9).
The present report describes the case of a patient with ATC
and papillary thyroid cancer who received a total thyroidec-
tomy and right neck dissection followed by lenvatinib treat-
ment for inoperable ATC and subsequently developed PRES.

hypocalcemia,

transient visual disturbances

Case Report

The patient, a 66-year-old woman, provided her written
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Figure 1. Axial T2-weighted and fluid-attenuated inversion
recovery images showing bilateral (right>left) areas of in-
creased signal intensity in the white matter of the occipital
lobes on days 0 (A) and 1 (C, E) after the onset of the visual
defect. There were no significant findings on T1-weighted (F)
or diffusion-weighted imaging (B, D) or in other white matter
areas (data not shown). There was no evidence of enhancing
lesions in the area of high signal intensity on T2-weighted imag-
ing, and the dural sinus was patent in the whole brain on gado-
linium diethylenetriamine pentaacetic acid contrast-enhanced
imaging (G, white arrow). T2WI: T2-weighted imaging, DWI:
diffusion weighted imaging, FLAIR: fluid-attenuated inver-
sion-recovery imaging, TIWI: T1-weighted imaging, Gd-DT-
PA: gadolinium diethylenetriamine pentaacetic acid

informed consent for treatment. She had undergone a total
thyroidectomy and right conservative neck dissection to treat
bilateral thyroid cancer with right neck lymph node metasta-
sis, right papillary thyroid cancer (pT3 N1b MO), and left
ATC (pT4b NO MO). Preoperative fine needle aspiration bi-
opsy identified suspicious papillary cancer cells (class V) in
the right thyroid lobe and suspicious carcinoma cells of un-
known histological type (class V) in the left thyroid lobe.
The ATC had infiltrated the constrictor pharyngeal and cer-
vical esophagus muscles; however, the patient elected not to
undergo the removal of her larynx; thus, it was not possible
to completely resect the ATC. Her relevant medical history
included, type II diabetes mellitus, hypercholesterolemia, an-
gina, and transient cerebral ischemia. Her blood pressure
was controlled to within the normal range (130-140/70-80
mmHg) with antihypertensive agents. The patient’s HbAlc
level was 6.3% with the self-administration of subcutaneous
insulin. Her performance status was 0 and a physical exami-
nation revealed no relevant physical abnormalities.

Nine days after the operation, we confirmed that all skin
wounds were closed and subsequently initiated lenvatinib
therapy (24 mg/day) to treat the remaining cancer of the
constrictor pharyngeal and cervical esophagus muscles. In-
itially, the patient did not experience any adverse events;
however, 19 days after the initiation of treatment, she pre-
sented with hypertension. The dose of lenvatinib was re-
duced (20 mg/day) and an antihypertensive drug was added
to her treatment regimen.

Twenty-nine days after the initiation of lenvatinib treat-
ment (10 days after the dose reduction), the patient noticed
a defect in the upper left side of her visual field while she
was self-administering insulin. She went to the nearest oph-
thalmological clinic, but the ophthalmologist suggested that
her symptoms were related to a central nervous system dis-
order. On the same day, the patient consulted with our emer-
gency department. Cranial computed tomography (CT),
magnetic resonance imaging (MRI), and magnetic resonance
angiography (MRA) were performed. No evidence of acute
cerebral bleeding or infarction was identified on CT, MRI,
or MRA images. The next day (30 days after the initiation
of lenvatinib treatment), she visited our department accom-
panied by her husband and son because of the appearance of
additional symptoms, including forgetfulness, incoherent
speech, and restlessness mimicking dementia as well as dif-
ficulty in self-administering medications. Her blood pressure
was elevated (172/83 mmHg) and her neurological status
had deteriorated. The patient had a Glasgow Coma Scale
(GCS) score of 12 (E4, V3, M5). The patient’s heart rate
was 81 beats per minute and the electrocardiography find-
ings were within the normal limits. A laboratory analysis re-
vealed that her blood sugar level was 164 mg/dL and her
HbAlc level was 5.8%. We consulted with neurologists who
noted that the patient’s previous MRI scan showed abnormal
findings. Upon re-examination, T2-weighted and fluid-
attenuated inversion recovery (FLAIR) MRI scans that had
been obtained on the previous day and the same day re-
vealed bilateral areas of increased signal intensity in the
white matter of the occipital lobes (Fig. 1A, C and E).
PRES was suspected based on the MRI findings. There were
no notable findings on TI1-weighted or diffusion-weighted
images (Fig. 1B, F and D) or in the other white matter areas
(data not shown). MRA performed on the previous day did
not indicate the presence of lesions of cerebral angiostenosis
or cerebral angiectasis, or any regional differences in the
cerebral blood flow (data not shown). There was no abnor-
mal stenosis of the main arteries, including stenosis of the
large arteries in the trunk of the body on preoperative en-
hanced CT images (data not shown). Moreover, there were
no enhancing lesions in the area that showed high intensity
on T2-weighted imaging and the dural sinus was patent in
the whole brain on gadolinium diethylenetriamine pentaace-
tic acid contrast-enhanced imaging (Fig. 1G).

The patient was admitted to our hospital and treated with
antihypertensive agents including an angiotensin II receptor
antagonist and a calcium antagonist. Type-II diabetes melli-
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Figure 2. Follow-up fluid-attenuated inversion recovery imaging showing the reduction of edema
(decreased signal intensity) in the white matter of the occipital lobes on day 4 (B) after the onset of the
visual defect in comparison to day 1 (A). Fluid-attenuated inversion recovery imaging shows the pro-

gressive reduction of edema and normalization by day 8 after the onset of the visual defect (C); nor-
mal findings were observed 1 month (D) and 8 months (E) later, during intermittent lenvatinib treat-

ment.

tus was treated with the injection of rapid-acting insulin,
which had previously been suspended due to the patient’s
impaired consciousness. The next day, the patient recovered
from her confused mental state, but remained disoriented
and continued to complain of a defect in the upper left side
of her visual field. On day 4 after the onset of the visual de-
fect, the visual disturbance resolved and FLAIR images
showed a reduction of edema (decreased signal intensity) in
the white matter of the occipital lobes (Fig. 2B). On day 8
after the onset of the visual defect, the patient was found to
have completely recovered from her consciousness distur-
bance (GCS score: 15), and FLAIR images showed that ar-
eas of high signal intensity in the occipital lobes had com-
pletely resolved (Fig. 2C).

In accordance with the LENVIMA guidebook, which con-
tains information about the proper use of lenvatinib, we re-
duced the patient’s dose of lenvatinib to 14 mg/day at 8
days after the onset of the visual defect. After 13 days of
treatment with lenvatinib at a dose of 14 mg/day (day 21 af-
ter the onset of the visual defect), the patient presented with
hypertension and hepatopathy with increased serum levels of
alanine aminotransferase (ALT) and aspartate aminotrans-
ferase (AST) and increased urinary levels of protein. Len-
vatinib therapy was discontinued; 4 days later, adverse ef-
fects related to lenvatinib treatment completely disappeared
and the patient resumed lenvatinib therapy at a lower dose
(10 mg/day). Follow-up cranial MRI did not reveal any ar-
eas of high signal intensity (Fig. 2D). Nine days after re-
suming lenvatinib therapy (day 34 after the onset of the vis-
ual defect), the patient again presented with hypertension,
hepatopathy, increased serum levels of ALT/AST, and in-
creased urinary levels of protein. Lenvatinib was again dis-
continued and the adverse effects disappeared after 7 days.
The patient resumed lenvatinib therapy at a dose of 8 mg/
day. The patient eventually died due to rupture of the left
common carotid artery, 12 months after the first medical ex-
amination (9 months after the diagnosis of ATC was estab-
lished); she did not experience any other episodes impaired
consciousness. Cranial MRI scans obtained 7 days before
her death (7 months after the onset of the visual defect), re-
vealed no areas of high signal intensity, confirming the ab-

sence of PRES (Fig. 2E).

Discussion

We reported the case of a patient with ATC who devel-
oped PRES after treatment with lenvatinib. Our case shows
the outcome of repeated treatment with decreasing doses of
lenvatinib after the onset of PRES. No other study to date
has described the outcome of repeated treatment with a TKI
after the appearance of PRES.

PRES-associated visual disturbances can become obvious
as the disease evolves, whereas hypertension typically pre-
sents early after the onset of PRES, although some cases in-
volving normal blood pressure have been reported (9, 10).
The lesions of PRES are normally localized to the posterior
regions of the brain and can affect both the white and grey
matter; however, these lesions are usually reversible (9). The
development of MRI technology has made it easier to diag-
nose PRES. In the present case, our patient experienced vis-
ual disturbance and hypertension in the early stage of PRES
and later developed mental dysfunction with areas of in-
creased signal intensity in the white matter of the bilateral
occipital lobes on T2-weighted and FLAIR MRI. A 7-day
interruption in lenvatinib treatment (20 mg/day) allowed the
patient to recover from the visual and consciousness distur-
bances; during this time, the white matter lesions completely
disappeared. This finding indicated that lenvatinib induced
typical PRES in the present case.

The medications that have been associated with PRES pri-
marily include immunosuppressant agents and molecular
target-specific agents, including a number of TKIs (cedira-
nib, sunitinib, sorafenib, pazopanib, and regoraf-
enib) (11-18). Lenvatinib is a TKI that has been approved
for the treatment of inoperable thyroid cancer, including
ATC, in Japan. According to the LENVIMA guidebook, no
Japanese patients developed PRES in phase II and phase III
trials of lenvatinib treatment. In a phase III trial from an-
other country, only 1 of 261 patients developed PRES after
lenvatinib treatment (7). Thus, the present case represents
the first reported case of PRES associated with lenvatinib
use in a Japanese patient.
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The concentration of lenvatinib may persist in the body
for more than 7 days (19). In the present case, a 7-day inter-
ruption in therapy allowed for the resolution of PRES symp-
toms and MRI findings, suggesting that lenvatinib treatment
was the cause of PRES. One study suggested that severe hy-
pertension causing vasogenic edema can also precipitate
PRES (20). It is unlikely that PRES was directly caused by
severe hypertension - independent of lenvatinib use - in the
present case, as the PRES symptoms disappeared during the
suspension of lenvatinib treatment and reappeared after its
re-initiation, despite the patient’s recurrent severe hyperten-
sion. Lenvatinib inhibits vascular endothelial growth factor
receptors (VEGFR) 1-3 in order to disrupt tumor angiogene-
sis and thus tumor invasion and metastasis (21). It is known
that vascular endothelial growth factor (VEGF) regulates
vasomotor tonus and maintains the blood pressure by dilat-
ing small arterioles and venules (22). The LENVIMA guide-
book reported that 70% of patients treated with lenvatinib
developed hypertension in a phase III trial (7). Thus, it is
possible that hypertension related to lenvatinib use contrib-
uted to the appearance of PRES.

In the present case, we repeatedly administered lenvatinib
to the patient despite severe side effects, including PRES,
because we thought that lenvatinib would prolong her sur-
vival. It was recently reported that lenvatinib treatment was
effective for locally advanced ATC and led to an improved
quality of life as well as prolonged survival in Japanese pa-
tients (2, 23). As previously mentioned, most ATC patients
die within 6 months of the diagnosis (1-3). The patient in
our case lived for 8 months after the postoperative diagnosis
of ATC, while receiving lenvatinib treatment. Notably, PRES
did not recur in the present case; this is consistent with a
previous report, which noted that recurrent PRES attacks are
rare (24). Taken together, these data suggest that intermittent
lenvatinib treatment can prolong survival in patients with
ATC.

In conclusion, this is the first report about a case of PRES
induced by lenvatinib treatment for ATC. All of the clinical
and radiological findings of PRES disappeared after one
week of treatment interruption, and there was no recurrence
of PRES, despite repeated treatment with progressively
lower doses of lenvatinib. Intermittent lenvatinib treatment
may prolong the survival of patients with inoperable ATC.

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