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Summary

We report a case of rapid pleural effusion after discontinuation of lenvatinib. A 73-year-old woman was diagnosed

with poorly differentiated thyroid cancer with right pleural metastasis. Weekly paclitaxel treatment was performed for
18 weeks, but it was not effective. Oral administration of lenvatinib, a multi-target tyrosine kinase inhibitor, reduced
the size of cervical and thoracic tumors and lowered serum thyroglobulin levels. Lenvatinib was discontinued on day
28 because of Grade 2 thrombocytopenia and Grade 3 petechiae. Seven days after discontinuation of lenvatinib, the
patient was hospitalized because of dyspnea and right pleural effusion. Pleural effusion rapidly improved with drainage
and re-initiation of lenvatinib and did not recur. Anorexia caused by lenvatinib led to undernutrition, which resulted in
death 13 months after initiation of lenvatinib. Autopsy revealed extensive necrosis with primary and metastatic lesions,
suggesting that the patient responded to lenvatinib. Physicians should be aware of the possibility of flare-up in patients

with thyroid cancer treated with lenvatinib.

Learning points:

primary lesion resection.

e Autopsy findings revealed that lenvatinib was efficacious in treating poorly differentiated thyroid cancer without

e Flare-up phenomenon may occur in thyroid cancer treated with lenvatinib.
e Attention should be paid to flare-up phenomenon within a few days of discontinuing lenvatinib.

Background

Poorly differentiated or anaplastic thyroid cancer has
aggressive behavior and poor prognosis (1). In 2015,
the SELECT study showed that lenvatinib, a multi-
tyrosine kinase inhibitor (TKI), prolonged progression-
free survival (PFS) of radioiodine-refractory differentiated
thyroid cancer with primary tumor resection compared to
placebo (2). The efficacy of lenvatinib was also confirmed

in patients with poorly differentiated or anaplastic thyroid
cancer (3). In some cases, rapid disease progression after
TKI discontinuation was observed, which was called
the flare-up phenomenon (4). No cases of flare-up
phenomenon after discontinuation of lenvatinib in
thyroid cancer have been reported. Here, we report rapid
development of pleural effusion after discontinuation of
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lenvatinib in a patient with poorly differentiated thyroid
cancer without primary tumor resection.

Case presentation

A 73-year-old woman was referred to our hospital
because of abnormal shadows on chest X-ray (Fig. 1A).
Computed tomography (CT) revealed solid tumors in the
right anterior cervix, lungs and right pleura. Fine-needle
aspiration biopsy of the thyroid and CT-guided biopsy of
the pleural tumor showed thyroid tumor cells with limited
evidence of follicular cell differentiation with an insular
pattern and convoluted nuclei. The diagnosis was poorly
differentiated thyroid cancer. The patient underwent
weekly paclitaxel therapy (80mg/m2) for 18 weeks.
However, cervical tumors grew from 4.8 to 6.4 cm and
serum thyroglobulin (Tg) levels increased from 2330 to
18 800ng/mL. We chose to administer lenvatinib because
of the multiple lung and pleural metastases and the lack
of any emergent condition that would cause obstructive
complications. Two weeks following treatment with
daily oral lenvatinib (24mg/day), cervical and pleural
tumors decreased in size. Lenvatinib was discontinued for
1 week on day 28 because of Grade 2 thrombocytopenia
(52 000/pL) and Grade 3 petechiae according to the
National Cancer Institute Common Terminology Criteria
for Adverse Events (CTCAE, version 4.0). The patient was
admitted to the hospital because of dyspnea 7 days after
discontinuation of lenvatinib.

Investigation

On examination, height was 151.7cm and weight was
41.7kg. Temperature was 37.7°C, blood pressure was
140/90mmHg, heart rate was 110beats per minute and
respiratory rate was 36 breaths per minute. Arterial blood
analysis showed hypoxia. We palpated thyroid tumors,
but heard no sounds indicating airway obstruction.

Figure 1

Chest X-ray before and after re-starting lenvatinib. (A) Before
discontinuation of lenvatinib. (B) Massive right pleural effusion 7 days
after discontinuation of lenvatinib. (C) Smaller pleural effusion and lung
shadows 6 months after re-starting lenvatinib.
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Auscultation revealed no breath sounds in the right lung
field. Chest X-ray showed massive right pleural effusion
(Fig. 1B). The pleural fluid was exudative with pleural
Tg levels of 21 800ng/mL, suggesting malignant pleural
effusion from thyroid cancer.

Treatment

A chest tube was inserted to drain the pleural effusion
and lenvatinib (20mg/day) was re-started. Chest tube
was removed shortly afterwards, with no pleural effusion
recurrence after lenvatinib therapy was re-started (Fig. 1C).

Outcome and follow-up

At 12 months after re-starting lenvatinib treatment,
serum Tg levels decreased from 18 800 to 450ng/mL.
Simultaneous CT and positron emission tomography
(PET-CT) revealed that the cervical tumor regressed from
6.4 to 4.0cm with no evidence of new metastases (Fig. 2).
Partial response based on the Response Evaluation
Criteria in Solid Tumors (RECIST) was achieved. Thyroid
function testing results before administration of
lenvatinib were as follows: TSH 0.59 pU/mL, FT3 3.96 pg/
mL and FT4 0.46ng/dL. Hypothyroidism developed
gradually during lenvatinib treatment. We prescribed
levothyroxine, which was increased up to 150pg per
day. Cervical CT revealed shrinkage of thyroid tumors,
which was consistent with hypothyroidism. Severe
anorexia occurred as an adverse effect of lenvatinib.
Neither dose reduction of lenvatinib (14mg/day) nor
administration of dexamethasone improved anorexia.
Undernutrition and aspiration pneumonia led to poor
systemic condition. Thirteen months after lenvatinib
therapy began, the patient died because of respiratory
and circulatory failure. Histopathology obtained during
autopsy showed extensive necrosis in the primary lesion
(80%) and metastatic lesions in the anterior mediastinum
lymph nodes (60%) and the pleura (40%), consistent
with effective treatment of thyroid cancer with pleural
metastasis (Fig. 3).

Discussion

Lenvatinib is a multi-TKI that targets vascular endothelial
growth factor (VEGF) receptors 1-3, fibroblast growth
factor receptors (FGFR) 1-4, RET, c-kit and platelet-derived
growth factor receptor-alpha (PDGFRa). It inhibits tumor
growth and angiogenesis. Lenvatinib was approved for
the treatment of unresectable hepatocellular carcinoma
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Figure 2

Computed tomography imaging before and after lenvatinib treatment. (A)
Cervical tumor before administration of lenvatinib. (B) Shrinkage of
cervical tumor 12 months after administration of lenvatinib. (C) Pleural
metastases before administration of lenvatinib. (D) Size reduction of
pleural metastases at 12 months after administration of lenvatinib.

and radioiodine-refractory differentiated thyroid cancer.
Lenvatinib was shown to prolong progression-free survival
(PES) compared to sorafenib in patients with unresectable
hepatocellular carcinoma (7.4 vs 3.7 months) in the
REFLECT trial (5). Lenvatinib significantly prolonged
PES in patients with radioiodine-refractory differentiated
thyroid cancer without primary lesion resection
compared to placebo (18.3 vs 3.6 months) in the SELECT
trial (2). Lenvatinib has also been prescribed for patients
with poorly differentiated or anaplastic thyroid cancer.
In patients with renal cell carcinoma with metastasis
to the lung and pleura, rapid development of pleural
effusion after discontinuation of sunitinib or sorafenib
has been reported (6). Rapid disease progression after
discontinuation of TKI is called the flare-up phenomenon
(4); its mechanism is poorly understood. Tumor cells with
hypersensitivity to TKI may proliferate rapidly after TKI
discontinuation (6, 7). Experiments in mouse models of
lung cancer suggest that VEGF plays an important role in
the proliferation of pleural dissemination and formation
of pleural effusion (8). Discontinuation of TKI enhances
VEGF effects and increases angiogenesis, blood flow and

Figure 3

Histopathology of the pleural metastatic tumor obtained during autopsy
showed tumor cells (*1) and extensive necrosis (*2). Hematoxylin-eosin
staining, original magnification: x20 (A), x200 (B).
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vascular permeability in tumors (6). One report on the
flare-up phenomenon in thyroid cancer is available (9);
however, it has never been reported after discontinuation
of lenvatinib. In lung cancer, the flare-up phenomenon
occurs more commonly in patients with pleural lesions
compared to patients without pleural lesions (7). In
our case, right pleural effusion rapidly increased within
7 days after discontinuation of lenvatinib, but improved
with re-starting lenvatinib, suggesting that thyroid cancer
cells remained susceptible to lenvatinib. Autopsy findings
showed that pleural lesions had widespread necrosis,
consistent with the flare-up phenomenon induced by
discontinuation of lenvatinib.

Adverse effects of lenvatinib include diarrhea (22.6%),
hypertension (19.9%), proteinuria (18.8%) and decreased
appetite (18.0%). It might reduce the quality of life.
Temporary withholding, dose reduction or permanent
discontinuation due to adverse effects of lenvatinib
has been reported in 82.4, 67.8 and 14.2% of patients,
respectively. In the middle of discontinuation, increases in
tumor size and pleural effusion have been reported (4). In
metastatic renal cell carcinoma, short-term intermittent
administration of TKI was recommended (10). In our
case, Grade 3 weight loss (—=30%; 48 to 34kg) secondary
to anorexia occurred 5 months after administration
of lenvatinib. Anorexia occurred not only due to the
adverse effects of lenvatinib but also due to varicella
zoster virus infection and post-herpetic neuralgia. We
could not stop lenvatinib due to concerns about the
flare-up phenomenon; thus, we continued lenvatinib at
a lower dose (14mg/day) over the next 8 months despite
anorexia. Switching the TKI from lenvatinib to sorafenib
was a therapeutic choice in our case, but we continued
administration of lenvatinib because of its effectiveness
against the patient’s tumors.

We described a patient with rapid accumulation
of pleural effusion after discontinuation of lenvatinib.
In TKI-responsive, poorly differentiated thyroid cancer
with pleural metastasis, more attention should be paid
to the flare-up phenomenon within a few days after
discontinuation of lenvatinib.
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Patient consent
Written informed consent was obtained from the patient’'s husband.
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