
Observational Study Medicine®

OPEN
Rapid disease progressio
n after discontinuation of
lenvatinib in thyroid cancer
Haruhiko Yamazaki, MDa,∗, Kiminori Sugino, MD, PhDa, Kenichi Matsuzu, MD, PhDa, Chie Masaki, MDa,
Junko Akaishi, MD, PhDa, Kiyomi Hames, MD, PhDa, Chisato Tomoda, MD, PhDa, Akifumi Suzuki, MDa,
Takashi Uruno, MDa, Keiko Ohkuwa, MD, PhDa, Wataru Kitagawa, MD, PhDa, Mitsuji Nagahama, MD, PhDa,
Munetaka Masuda, MD, PhDb, Koichi Ito, MD, PhDa

Abstract
Some thyroid cancer patients experience a rapid disease progression after the discontinuation of tyrosine kinase inhibitors (TKIs),
which is called flare phenomenon. The incidence of the flare phenomenon of epidermal growth factor receptor (EGFR)-tyrosine kinase
inhibitor (TKI) ranged from 4% to 11.1% and the median time to occurrence of the flare phenomenon ranged from 7 to 12 days in
previous reports. In this study, we investigate the timing and incidence of the flare phenomenon in thyroid cancer patients treated with
lenvatinib.
The records of patients treated with lenvatinib were retrospectively reviewed. The primary outcomes were the incidence rate and

timing of the flare phenomenon after the discontinuation of lenvatinib. The flare phenomenon was defined as death, hospitalization
attributable to tumor progression, or unexpected event (e.g., pleural drainage) within 1 month of lenvatinib cessation. We excluded
patients with progression of underlying diseases other than thyroid cancer or infection, those in whom the disease progressed, or
those who died without achieving a clinical response (stable disease, partial response, or complete response).
In total, 8 (14.3%) of the 56 patients experienced the flare phenomenon. The median time from lenvatinib cessation to the flare

phenomenon was 9 (range, 4–30) days. Three patients in the flare group died within 1 month of lenvatinib cessation without an
imaging evaluation. The remaining 5 patients had dyspnea and pleural effusion, and pleural drainage was performed in 3 of the
5 patients. Lenvatinib was resumed in 4 of the 8 patients in the flare group. Median overall survival (OS) was 15.1 months in the flare
group and 41.9 months in the non-flare group. The OS tended to be poor in the flare group than in the non-flare group; however, this
difference was not statistically significant (P= .051).
In lenvatinib treatment for thyroid cancer, the incidence and timing of the flare phenomenon were similar to those observed with

other TKIs. OS tended to be poor in the flare group than in the non-flare group. Further studies are needed to determine the
mechanism of the flare phenomenon and establish measures and treatment policies.

Abbreviations: DTC= differentiated thyroid carcinoma, EGFR= epidermal growth factor receptor, OS= overall survival, PDGFRa
= platelet-derived growth factor receptor a, PS = performance status, RAI = radioactive iodine, SELECT = Study of (E7080)
Lenvatinib in Differentiated Cancer of the Thyroid, TKI = tyrosine kinase inhibitor.

Keywords: differentiated thyroid carcinoma, flare phenomenon, lenvatinib, tyrosine kinase inhibitors
Editor: Joshua Barzilay.

No specific grant was received from any funding agency in the public,
commercial, or not-for-profit sector for the publication of this report.

The authors have no conflicts of interest to disclose.
a Department of Surgery, Ito Hospital, 4-3-6, Jingumae, Shibuya-ku, Tokyo,
b Department of Surgery, Yokohama City University School of Medicine, 3-9
Fukuura, Kanazawaku, Yokohama City, Kanagawa, Japan.
∗
Correspondence: Haruhiko Yamazaki, Department of Surgery, Ito Hospital, 4-3-

6, Jingumae, Shibuya-ku, Tokyo, 150-8308, Japan
(e-mail: paruo0413@gmail.com).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative
Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is
permissible to download, share, remix, transform, and buildup the work provided
it is properly cited. The work cannot be used commercially without permission
from the journal.

How to cite this article: Yamazaki H, Sugino K, Matsuzu K, Masaki C, Akaishi J,
Hames K, Tomoda C, Suzuki A, Uruno T, Ohkuwa K, Kitagawa W, Nagahama
M, Masuda M, Ito K. Rapid disease progression after discontinuation of
lenvatinib in thyroid cancer. Medicine 2020;99:11(e19408).

Received: 21 September 2019 / Received in final form: 31 January 2020 /
Accepted: 3 February 2020

http://dx.doi.org/10.1097/MD.0000000000019408

1

1. Introduction

Lenvatinib inhibits the kinase activities of vascular endothelial
growth factor receptors 1, 2, and 3; fibroblast growth factor
receptors 1 to 4; platelet-derived growth factor receptor a
(PDGFRa), and RET and KIT signaling networks. The Study of
Lenvatinib (E7080) in Differentiated Cancer of the Thyroid
(SELECT) trial was a multinational phase 3 trial, in which
lenvatinib showed a significant antitumor activity. The median
progression-free survival was 18.3 months in lenvatinib and 3.6
months in placebo groups. The hazard ratio for progression or
death was 0.21 (99% confidence interval, 0.14–0.31; P< .001).
The lenvatinib response, disease control, and clinical benefit rates
were 64.7%, 87.7%, and 80.1%, respectively.[1] Lenvatinib is
also known to exert significant antitumor activity against all
histological types of thyroid carcinoma and is presently used in
clinical practice.[2] Some thyroid cancer patients experience a
flare phenomenon or rapid disease progression after the
discontinuation of treatment with tyrosine kinase inhibitors
(TKIs). Uchida et al reported a case of pleural effusion that
occurred after the discontinuation of lenvatinib in a patient with
poorly differentiated thyroid cancer.[3] The available evidence
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shows that some, but not all, patients treated with TKIs
experience the flare phenomenon after the discontinuation of
treatment.[4] Although lenvatinib treatment has been associated
with frequent treatment-related adverse events, the occurrence of
flare phenomenon has not been reported.[5] We conducted a
retrospective study to investigate the timing and incidence of the
flare phenomenon in thyroid cancer patients treated with
lenvatinib, which is currently unclear.
2. Materials and methods

2.1. Patients

The institutional review board of Ito Hospital, Tokyo, Japan
approved the protocol of this retrospective cross-sectional study.
The medical records of thyroid cancer patients treated with
lenvatinib from May 2015 to June 2019 were retrospectively
reviewed. Patients with histologically or cytologically confirmed
thyroid cancer, prior thyroidectomy, ≥18 years of age, and
treated with radioactive iodine (RAI) for differentiated thyroid
carcinomas (DTCs) prior to lenvatinib were included in the study.
The patients included in this study were resistant to RAI. The
definitions of RAI refractory were as follows:
(1)
 The absence of initial RAI uptake in metastases.

(2)
 Absence of RAI uptake in metastases after treatment with

RAI.

(3)
 Presence of RAI uptake in some metastases, but absence in

others.

(4)
 Progression despite RAI uptake in all metastases.[6]
Table 1

Patient characteristics.
Patients with anaplastic thyroid carcinoma were excluded.
Demographic and clinicopathological information, such as
patient sex, age, Eastern Cooperative Oncology Group perfor-
mance status (PS), histological type of thyroid cancer, distant
metastasis sites, clinical response to lenvatinib, and overall
survival (OS) were analyzed. The clinical responses to lenvatinib
were evaluated by computed tomography using the Response
Evaluation Criteria in Solid Tumors, version 1.1.[7] The initial
dose of lenvatinib was 24mg/day, and the dose was adjusted in
response to the occurrence of adverse events.
All
(n=56)

Non-flare
(n=48)

Flare
(n=8) P value

Sex 1
Male 21 (38%) 18 (38%) 3 (38%)
Female 35 (62%) 30 (62%) 5 (62%)
2.2. Objectives

The primary outcomes were the incidence rate and timing of the
flare phenomenon after the discontinuation of lenvatinib.
Age (years), median (range) 68.5 (33–86) 67 (33–86) 69.5 (49–78) .568
ECOG performance status .705
0 28 (50%) 23 (48%) 5 (62%)
≧1 28 (50%) 25 (52%) 3 (38%)

Histologic type .059
PTC 32 (57%) 26 (54%) 6 (75%)
FTC 18 (32%) 18 (38%) 0
PDTC 5 (9%) 3 (6%) 2 (25%)
MTC 1 (2%) 1 (2%) 0

Previous tyrosine kinase inhibitor 1
Sorafenib 2 (4%) 2 (4%) 0

Distant metastasis .413
Lung 48 (86%) 40 (83%) 8 (100%)
Bone 29 (52%) 28 (58%) 1 (13%)
Lymph node 16 (29%) 15 (31%) 1 (13%)
Liver 8 (14%) 7 (15%) 1 (13%)
Brain 3 (5%) 3 (6%) 0

ECOG=Eastern Cooperative Oncology Group, FTC= follicular thyroid carcinoma, MTC=medullary
thyroid carcinoma, PDTC=poorly differentiated thyroid carcinoma, PTC=papillary thyroid carcinoma.
2.3. Definitions

Based on previous reports, the flare phenomenon was defined as
death, hospitalization attributable to tumor progression, or
unexpected event (e.g., pleural drainage) within 1 month of
lenvatinib cessation.[8–10] We excluded patients with progression
of underlying diseases other than thyroid cancer or infection,
those in whom the disease progressed, or those who died without
achieving a clinical response (stable disease, partial response, or
complete response). OS was calculated as the time from the start
of lenvatinib to the date of death from any cause.

2.4. Statistical analysis

The statistical analyses were performed with EZR (Saitama
Medical Center, JichiMedical University, Saitama, Japan), which
is a graphical user interface for R (The R Foundation for
2

Statistical Computing, Vienna, Austria).More precisely, EZR is a
modified version of R commander designed to add statistical
functions used frequently in biostatistics.[11] Between-group
differences in patient characteristics were tested for significance.
Categorical variables were compared with Fisher’s exact test;
continuous variables were compared with Student’s t test. An OS
curve was constructed with the Kaplan–Meier method. P value of
<.05 was considered statistically significant.
3. Results

3.1. Study population

The patient characteristics are shown in Table 1. In total, 8
(14.3%) of the 56 patients experienced the flare phenomenon.
There were no significant differences in baseline characteristics
between the 2 groups. The characteristics of the flare group are
shown in Table 2. The median duration of lenvatinib treatment
was 13.3 (range, 1.6–15.2) months before flare phenomenon.
Four patients in the flare group showed partial response, and 4
showed stable disease. The median lenvatinib dose before flare
was 13 (range, 8–24)mg/day. The median time from lenvatinib
cessation to the flare phenomenon was 9 (range, 4–30) days. The
causes for interruption were as follows: 4 patients developed
grade 3 proteinuria, 2 became too ill to continue treatment on
account of disease progression, 1 developed a fistula, and 1
developed hypoalbuminemia. Three patients in the flare group
died within 1 month of lenvatinib cessation without an imaging
evaluation. The remaining 5 patients had dyspnea and pleural
effusion, and pleural drainage was performed in 3 of the 5
patients. Lenvatinib was resumed in 4 of the 8 patients in the
flare group. Median OS was 15.1 months in the flare group and
41.9 months in the non-flare group. The OS tended to be poor in
the flare group than in the non-flare group; however, this
difference was not statistically significant (P= .051) (Fig. 1).



Table 2

The characteristics of the flare group.

No.

Lenvatinib
duration before
flare (months)

Best
clinical
response

Lenvatinib dose
before flare
(mg/day)

Flare
phenomenon Treatment after flare

1 2.2 SD 20 Pleural effusion Pleural drainage, pleurodesis, and lenvatinib resumption
2 14.9 SD 8 Pleural effusion Sorafenib
3 13.0 PR 14 Death
4 13.8 PR 12 Death
5 13.6 PR 8 Pleural effusion Pleural drainage and lenvatinib resumption
6 15.2 SD 12 Pleural effusion Pleural drainage, pleurodesis, and lenvatinib resumption
7 1.6 PR 20 Pleural effusion Lenvatinib resumption
8 4.9 SD 24 Death

PR=partial response, SD= stable disease.
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4. Discussion
In this study, the incidence rate of the flare phenomenon was
14.3% and the median time of occurrence of the flare
phenomenon was 9 days after the discontinuation of lenvatinib.
Because there were no significant differences in the baseline
characteristics between patients with and without the flare
phenomenon, prediction of the occurrence flare phenomenon
seemed to be difficult using patient characteristics. Notably, not
all cases experience the flare phenomenon after the discontinua-
tion of TKIs[4]; however, the flare phenomenon did not have a
significant effect on OS in this study. We think that the short
observation period and small number of cases affected this result.
In a previous report, only 1 case experienced the flare

phenomenon after the discontinuation of lenvatinib treatment in
thyroid cancer patients. Uchida et al reported the rapid
occurrence of pleural effusion 7 days after the discontinuation
of lenvatinib in a patient with poorly differentiated thyroid
cancer, with improvement in symptoms via pleural drainage and
the resumption of lenvatinib.[3] The timing in this study was
similar to that in our study. The flare phenomenon was
previously reported in a thyroid cancer patient following
Figure 1. Overall survival of the flare and non-flare groups. Median overall surviva
(P= .051).

3

sorafenib cessation.[12] To the best of our knowledge, this study
is the first study to report the incidence of flare phenomenon
associated with lenvatinib treatment in thyroid cancer patients.
Several reports of TKI flare have been reported in lung cancer

patients. Chaft et al reported an incidence of the flare
phenomenon of 23% and a median time to occurrence of the
flare phenomenon of 8 days after the discontinuation of an
epidermal growth factor receptor (EGFR)-TKI in EGFR-mutant
lung cancer patients.[8] In a series of Asian patients, the incidence
of the flare phenomenon after the discontinuation of EGFR-TKI
ranged from 4% to 11.1% and the median time to occurrence of
the flare phenomenon ranged from 7 to 12 days.[9,10,13] The
incidence rates of the flare phenomenon were lower in Asian
patients than in American patients, which might have been
affected by the difference in the definition of the flare
phenomenon in each study, in addition to the influence of race.
The definition of the flare phenomenon used in this study is based
on these previous studies.[8–10,13] The TKIs and the types of
cancer were different from those in this study (these previous
reports are from non-thyroid cancer patients), but the incidence
and timing of the flare phenomenon were similar to those
l was 15.1 months in patients with flare and 41.9 months in those without flare
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previously reported in Asian patients. A prospective observa-
tional study has been conducted to collect the safety and efficacy
data of DTC patients receiving lenvatinib to identify the
predictors of antitumor activity and survival.[14] It is expected
that the incidence and timing of the flare phenomenon will be
investigated from the results of this prospective study.
In our study, the shortest discontinuation period was 4 days in

the flare group. Lenvatinib is known to be associated with a high
rate of drug interruption and therefore it is necessary to ensure
care regarding the occurrence of the flare phenomenon, despite
the discontinuation period being short.[1] The mechanism and
risk factors of the flare phenomenon are not yet understood.
Anaplastic transformation is known for the rapid progression of
disease and is a unique phenomenon in the clinical practice of
thyroid cancer.[15] The histological types of cancer in the patients
in this study had been confirmed by prior cytology or
thyroidectomy. However, when the distant metastases that were
the target lesions in this study rapidly progressed, the biopsies
could not be performed to confirm the histological types of the
distant metastases. Moreover, the possibility of certain gene
mutations induced by lenvatinib or associated with anaplastic
transformation cannot be excluded because lenvatinib blocks a
variety of signaling pathways. Further, it may be difficult to
distinguish the flare phenomenon and anaplastic transformation
in imaging studies.
Symptomatic treatment or resumption of TKIs can be

treatment options after the occurrence of the flare phenomenon.
In a previous case report, chest drainage and the resumption of
lenvatinib were performed.[3] Moreover, switching to another
TKI is another treatment option. Reportedly, EGFR-mutant cells
that were resistant to gefitinib can become sensitive again
following the absence of TKI.[9] Resumption of TKI treatment
may be effective even if the disease has progressed. Kim et al
reported that alternating sorafenib and lenvatinib treatment for
refractory thyroid cancer is more effective than treatment with
either sorafenib or lenvatinib alone in inhibiting cancer
progression by inducing cell cycle arrest.[16] Further studies are
needed to determine the better option between the resumption of
same TKI and alteration to another TKI, in case of the occurrence
of rapid disease progression.
There were some limitations to this study. First, this study was

a retrospective study conducted at a single center with a small
number of patients. We think that the small numbers of patients
affected the outcome that OS was not significantly different
between 2 groups. Second, molecular mechanism underlying the
flare phenomenon after TKI discontinuation remains unclear.
Third, the varied backgrounds of patients may have affected the
results. Finally, the accuracy of the definition of flare phenome-
non is uncertain. Further, because we did not perform autopsy
imaging, the increase in the target lesions could not be confirmed.
5. Conclusion

In lenvatinib treatment for thyroid cancer, the incidence and
timing of the flare phenomenon were similar to those observed
with other TKIs. OS tended to be poor in the flare group than in
the non-flare group. Further studies are needed to determine the
mechanism of the flare phenomenon and establish measures and
treatment policies.
4

Acknowledgments

We thank Enago (https://www.enago.jp/) for editing this
manuscript.
Author contributions

Data curation: Kenichi Matsuzu, Chie Masaki, Junko Akaishi,
Kiyomi Hames, Chisato Tomoda, Akifumi Suzuki, Takashi
Uruno, Keiko Ohkuwa, Wataru Kitagawa, Mitsuji Nagahama.
Supervision: Munetaka Masuda, Koichi Ito.
Writing – original draft: Haruhiko Yamazaki.
Writing – review & editing: Haruhiko Yamazaki.
Haruhiko Yamazaki: 0000-0002-6640-3529.
Haruhiko Yamazaki orcid: 0000-0002-6640-3529.
References

[1] SchlumbergerM, TaharaM,Wirth LJ, et al. Lenvatinib versus placebo in
radioiodine-refractory thyroid cancer. N Engl J Med 2015;372:621–30.

[2] Takahashi S, Tahara M, Kiyota N, et al. Phase II study of lenvatinib
(LEN), a multi-targeted tyrosine kinase inhibitor, in patients (PTS) with
all histologic subtypes of advanced thyroid cancer (differentiated,
medullary and anaplastic). Ann Oncol 2015;22(Suppl 4):iv340–56.

[3] Uchida T, Yamaguchi H, Nagamine K, et al. Rapid pleural effusion after
discontinuation of lenvatinib in a patient with pleural metastasis from
thyroid cancer. Endocrinol Diabetes Metab Case Rep 2019;18:

[4] ToriM, Shimo T. Long-term efficacy of lenvatinib for recurrent papillary
thyroid carcinoma after multimodal treatment and management of
complications: a case report. BMC Cancer 2018;18:698.

[5] Zhu C, Ma X, Hu Y, et al. Safety and efficacy profile of lenvatinib in
cancer therapy: a systematic review and meta-analysis. Oncotarget
2016;7:44545–57.

[6] Berdelou A, Lamartina L, Klain M, et al. Treatment of refractory thyroid
cancer. Endocr Relat Cancer 2018;25:R209–23.

[7] Therasse P, Arbuck SG, Eisenhauer EA, et al. New guidelines to evaluate
the response to treatment in solid tumors. European Organization for
Research and Treatment of Cancer, National Cancer Institute of the
United States, National Cancer Institute of Canada. J Natl Cancer Inst
2000;92:205–16.

[8] Chaft JE, Oxnard GR, Sima CS, et al. Disease flare after tyrosine kinase
inhibitor discontinuation in patients with EGFR-mutant lung cancer and
acquired resistance to erlotinib or gefitinib: implications for clinical trial
design. Clin Cancer Res 2011;17:6298–303.

[9] Chen HJ, Yan HH, Yang JJ, et al. Disease flare after EGFR tyrosine
kinase inhibitor cessation predicts poor survival in patients with non-
small cell lung cancer. Pathol Oncol Res 2013;19:833–8.

[10] Akamatsu H, Ono A, Shukuya T, et al. Disease flare after gefitinib
discontinuation. Respir Investig 2015;53:68–72.

[11] Kanda Y. Investigation of the freely available easy-to-use software ‘EZR’
for medical statistics. Bone Marrow Transplant 2013;48:452–8.

[12] Yun KJ, Kim W, Kim EH, et al. Accelerated disease progression after
discontinuation of sorafenib in a patient with metastatic papillary
thyroid cancer. Endocrinol Metab (Seoul) 2014;29:388–93.

[13] Yamamoto A, Isobe K, Kaburaki K, et al. Clinical significance of disease
flares in patients with non-small cell lung cancer with positive EGFR
mutations following the suspension of treatment with epidermal growth
factor receptor-tyrosine kinase inhibitors. JJLC 2014;54:1–5.

[14] Tahara M, Takami H, Ito Y, et al. Cohort study exploring the
effect of lenvatinib on differentiated thyroid cancer. Endocr J 2018;
65:1071–4.

[15] Ito Y, Higashiyama T, Hirokawa M, et al. Prognosis of patients
with papillary carcinoma showing anaplastic transformation in
regional lymph nodes that were curatively resected. Endocr J 2008;
55:985–9.

[16] Kim SY, Kim SM, Chang HJ, et al. SoLAT (Sorafenib Lenvatinib
alternating treatment): a new treatment protocol with alternating
Sorafenib and Lenvatinib for refractory thyroid Cancer. BMC Cancer
2018;18:956.

https://www.enago.jp/

	Rapid disease progression after discontinuation of lenvatinib in thyroid cancer
	1 Introduction
	2 Materials and methods
	2.1 Patients
	2.2 Objectives
	2.3 Definitions
	2.4 Statistical analysis

	3 Results
	3.1 Study population

	4 Discussion
	5 Conclusion
	Acknowledgments
	Author contributions
	References


