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Abstract

Introduction: Tyrosine kinase inhibitors represent a better
treatment in patients with radioiodine-refractory differenti-
ated thyroid cancer (RAI-R DTC). Lenvatinib is usually well-
tolerated, but sometimes, it is associated with serious and
even life-threatening side effects. The aim of this study was
to evaluate the prevalence of and the potential risk factors
for fistula and/or organ perforation in RAI-R DTC patients
treated with lenvatinib. Methods: This study included data
from advanced and progressive RAI-R DTC patients treated
with lenvatinib from February 2011 to February 2020 who
were followed up at a single center. The clinical-pathological
features and the biochemical and morphological results of
the patients were collected at the time of starting lenvatinib
and during the follow-up. Results: Fourteen of 95 (14.7%) lo-
cally advanced or metastatic RAI-R DTC patients treated with
lenvatinib developed a fistula or organ perforation. Nine of

14 (64.3%) patients had tumor infiltration of the trachea,
bronchus, esophagus, pleura, or bladder. Five of 14 (35.7%)
had a bowel perforation, but only 2 had preexisting diver-
ticulosis. Evaluation of the risk factors for developing a fis-
tula or organ perforation showed that the presence of tumor
infiltration and the tumor histology (papillary and poorly dif-
ferentiated vs. follicular and Hurthle thyroid cancer) were
significantly correlated with the development of a fistula or
organ perforation (p = 0.003 and p = 0.02, respectively). In
the subgroup of patients with tumor infiltration, we found
that the papillary thyroid cancer histotype was the only po-
tential predictor of fistula development. External beam ra-
diation therapy (EBRT), the starting dose of lenvatinib, and
the duration of treatment were not relevant for the develop-
ment of fistula. Conclusions: In metastatic thyroid cancer pa-
tients treated with lenvatinib, the presence of tumor infiltra-
tion and histological type should be considered as potential
risk factors for the development of fistula or organ perfora-
tion, although they do not represent an absolute contraindi-
cation. Although EBRT and the presence of diverticulosis
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were not significantly associated with the development of
fistula and organ perforation, they should be regarded as
potential additional reasons for the development of these
complications. According to our findings, there is no reason
to start lenvatinib at a lower daily dose when tumor infiltra-

tionis present. © 2021 European Thyroid Association

Published by S. Karger AG, Basel

Introduction

Tyrosine kinase inhibitors (TKIs) are the standard of
care for patients with advanced and progressive radioio-
dine-refractory differentiated thyroid cancer (RAI-R
DTC) [1]. In particular, both sorafenib and lenvatinib
have been approved for the treatment of these patients
based on the results of phase III studies (DECISION and
SELECT studies) [2, 3].

Like many other TKIs, lenvatinib is a multiple kinase
inhibitor and inhibits the 3 main vascular endothelial
growth factor receptors (VEGFRs 1, 2, 3), the platelet-
derived growth factor receptor (PDGFR), RET, and the
c-KIT proto-oncogene. Lenvatinib is usually well-tolerat-
ed, but serious and even life-threatening side effects have
been correlated with its use. Sporadic cases of aerodiges-
tive fistula and intestinal perforation in patients on TKIs
treatment have been reported [4-8]. In the SELECT
study, fistula or gastrointestinal perforation was observed
in 2% of patients treated with lenvatinib compared to
0.8% in the placebo group [9].

Although the mechanism(s) responsible for these se-
vere complications is still unknown, it is thought that the
very strong action against VEGFR, and in particular
against VEGFR-2 (IC5y = 4 nM) [10], could be the main
reason for side effects such hypertension, fistula, and tu-
mor bleeding [11]. This hypothesis is supported by the
evidence that intestinal perforations affect approximately
5% of patients with other cancers treated with bevacizu-
mab, a humanized monoclonal VEGF antibody [12, 13].
A few cases of intestinal perforation have been reported
in patients with other cancers treated with TKIs [12, 13],
but it is worth noting that the majority of them had a his-
tory of endoscopy or abdominal radiotherapy, abdominal
carcinomatosis, or diverticulitis, which might represent
possible risk factors [12, 13].

The aim of this study was to evaluate the prevalence of
fistulas and/or organ perforation in a large series of pa-
tients treated with lenvatinib for RAI-R DTCs. An analy-
sis of the potential risk factors for these severe adverse
events (AEs) was performed.
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Materials and Methods

Patients

This retrospective study included data from RAI-R DTC pa-
tients treated with lenvatinib from February 2011 to February 2020
and followed up at the Endocrine Unit of the University Hospital
of Pisa. Our patients were treated with lenvatinib within clinical
trials or as “compassionate use” or with the commercial drug after
its approval. The lenvatinib clinical trials were part of the SELECT
study — A multicenter, randomized, double-blind, placebo-con-
trolled, phase 3 trial of lenvatinib (E7080) in 131I-refractory dif-
ferentiated thyroid cancer (NCT01321554) [2] and the expanded
access program (EAP) study [14].

All patients were adults with locally advanced or metastatic
RAI-R DTC or poorly differentiated thyroid cancer (PDTC). Pa-
tients enrolled in clinical trials had to have satisfied the enrolling
criteria of the specific clinical trials [2, 14]. For enrollment in those
trials, patients must have a RAI-R DTC and radiographic disease
progression determined by the modified Response Evaluation Cri-
teria in Solid Tumors (RECIST) guidelines at screening [15]. In
these clinical trials, significant cardiac, hematopoietic, hepatic, and
renal failure were considered to be exclusion criteria.

Patients who were treated with lenvatinib as a “compassionate
use” or after its approval started the treatment either because of evi-
dence of progression or the presence of a large tumor burden, espe-
cially if the lesions were located in dangerous sites (e.g., vertebral
lesions at risk of compressing the spinal cord). Moreover, in contrast
with the clinical trials, for patients treated as “compassionate use” or
after the approval of the drug, there was no limit on prior therapy
(i.e., treatment with other TKIs) and their ECOG score could be up
to 2. The main exclusion criteria were the presence of important car-
diac disease or important biochemical alterations in blood samples
before starting lenvatinib treatment. In our patients, lenvatinib treat-
ment was withdrawn in the presence of progression disease accord-
ing to the RECIST criteria or in the presence of severe AEs.

All patients gave their signed approval for the use of their per-
sonal data for research and scientific purposes as part of the policy
of our University Hospital, and this study was approved by the lo-
cal Ethics Committee (CEAVNO - Comitato Etico Area Vasta
Nord Ovest). The study was conducted in accordance with the pro-
visions of the Declaration of Helsinki (2013).

Treatment and Follow-Up

The clinical-pathological features and biochemical and mor-
phological results of the patients were collected at the time of start-
ing lenvatinib and during follow-up. The initial dose of lenvatinib
was 24 mg daily in all patients enrolled in the SELECT and EAP
studies. In patients treated with lenvatinib as a “compassionate
use” or after its approval, the starting dose was 24 mg/day or low-
er (i.e., 20, 14, 10, or 8 mg) according to the patient’s clinical con-
dition. During follow-up, lenvatinib dose reduction or transient
interruption was performed in cases of the appearance of severe
AEs according to the Common Terminology Criteria of Adverse
Events (CTCAE) [16].

Patients were evaluated at baseline and then according to the
indications of the clinical trials. In patients treated with lenvatinib
as “compassionate use” or as a commercial drug, the timing of fol-
low-up was similar to that of patients enrolled in the clinical trials.
The morphological tumor response was evaluated with a computed
tomography (CT) scan during follow-up. Progressive disease (PD),
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Fig. 1. Change of lenvatinib dose over the treatment period in pa-
tients with RAI-R DTC/PDTC who developed fistula and/or organ
perforation. The changes in the dose intensity of lenvatinib are
shown combined with the occurrence of the event of fistula and/
or organ perforation described as a hoop of a different color ac-

stable disease (SD), and a partial response (PR) were defined ac-
cording to RECIST [15]. Tumor infiltration and the presence of
fistula or organ perforation were evaluated by endoscopy and CT
scans. We also evaluated the biochemical response (i.e., decreases
in the serum levels of thyroglobulin [Tg] (Immulite 2000 Thyro-
globulin; DPC, Los Angeles, CA, USA) and Tg antibodies [TgAb]
(TOS, Tosoh A1S-6001I; Tosoh Corp., San Francisco, CA, USA).

Statistical Analysis

Pearson’s ¥* test and Fisher’s exact test were used to evaluate
the differences in counts and frequency between groups, as appro-
priate. Student’s t-test and Mann-Whitney U test were used to as-
sess differences between groups for continuous variables with
Gaussian and skewed distributions, respectively. Data analysis was
performed using StatView 4.5 software (Abacus Concepts Inc.,
Berkeley, CA, USA). p < 0.05 was considered statistically signifi-
cant. Data are presented as mean + SD or frequency (percentage).

Fistula/Organ Perforation on Lenvatinib
Treatment

cording to the site of the event (black hoop for the occurrence of
fistula; red hoop for the occurrence of bowel perforation; green
hoop for the occurrence of bladder perforation). RAI-R DTC, ra-
dioiodine-refractory differentiated thyroid cancer; PDTC, poorly
differentiated thyroid cancer.

Results

Clinical-Pathological and Epidemiological Features

of RAI-R DTC or PDTC Patients who Developed

a Fistula or Organ Perforation during Lenvatinib

Treatment

Between February 2011, when we enrolled the first pa-
tient in the SELECT study, and February 2020 (i.e., the
data lock of the present study), a total of 95 locally ad-
vanced or metastatic RAI-R DTC or PDTC patients, re-
ferred to our center, started lenvatinib therapy. Fourteen
of 95 (14.7%) patients developed a fistula or organ perfo-
ration during lenvatinib treatment after a median follow-
up of 7.5 months (mean: 9.1 months, range 1-37 months)
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Table 1. Correlation between epidemiological, pathological, and clinical features of patients who developed and not developed the fistula

or organ perforation

Fistula or organ Yes No pvalue  Fistula or organ Yes No p value
perforation patients patients perforation patients patients
(N=14),n (%) (N=381),n (%) (N=14),n (%) (N=381),n(%)

F 9 (64.3) 39 (48.1) 0.3 Previous chemotherapy
M 5(35.7) 42 (51.9) : Yes 3(21.4) 13 (16.0) 06
Age at diagnosis, years No 11 (78.6) 68 (84.0) )

<55 2(14.3) 33 (40.7) 0.06 Previous EBRT

>55 12 (85.7) 48 (59.3) : Yes 8 (57.1) 29 (35.8) ol
Age at screening, years No 6(42.9) 52 (64.2) ’

<55 1(7.1) 8(9.9) 0.7 Indication of EBRT®

>55 13 (92.9) 73 (90.1) : Adjuvant 5(62.5) 22 (75.9) 08
Histology Palliative 3(37.5) 7 (24.1) )

PTC 12 (85.7) 39 (48.1) EBRT total dose*

PDTC 2 (14.3) 16 (19.8) 0.02 <30 Gy 1(12.5) 4(14.8) 09

FTC 0(0) 26 (32.1) >30 Gy 7 (87.5) 23 (85.2) :
Tumoral infiltration Lenvatinib initially

Yes 9 (64.3) 20 (24.7) 0.003 daily/dose

No 5(35.7) 61 (75.3) : <14 mg 4(28.6) 15 (18.5) 04
Liver metastases >14 mg 10 (71.4) 66 (81.5) ’

Yes 2(14.3) 15 (18.5) 0.7 Previous TKI treatment

No 12 (85.7) 66 (81.5) : Yes 4(28.6) 19 (23.5) 07
Lung metastases No 10 (71.4) 62 (76.5) ’

Yes 11 (78.6) 72 (88.9) 03 Duration of lenvatinib

No 3(21.4) 9(11.1) ’ treatment
Lymph node metastases <12 months 9 (64.3) 37 (45.7)

Yes 11 (78.6) 67 (82.7) 0.7 12-36 months 4(28.6) 27 (33.3) 0.3

No 3(21.4) 14 (17.3) : >36 months 1(7.1) 17 (21.0)
Bone metastases

Yes 5(35.7) 39 (48.1) 0.4 EBRT, external beam radiation therapy; TKI, tyrosine kinase

No 9 (64.3) 42 (51.9) inhibitor; PDTC, poorly differentiated thyroid cancer. ° A total of
Previous re-surgery 37 patients underwent EBRT (8 patients in the fistula/organ per-

Yes 8(57.1) 57 (70.4) 03 foration group and 29 patients in the control group). * A total of

No 6 (42.9) 24 (29.6) ' 37 patients underwent EBRT. In 2 patients, the information about

(Fig. 1). The epidemiological, clinical, and pathological
features of these 14 patients are reported in Table 1. They
were more frequently women with a median age of ap-
proximately 66 years at the time of starting lenvatinib. In
the majority of cases, they were multimetastatic with a
high prevalence of lymph node and lung metastases.
More than 50% of the cases had been treated with external
beam radiation therapy (EBRT), and almost 30% were
previously treated with other TKIs.

Among cases who developed either fistula or organ
perforation, 2 of 14 (14.3%) patients were enrolled in the
SELECT study, 2 of 14 (14.3%) were enrolled in the EAP
study, 4 of 14 (28.6%) patients were treated with lenva-
tinib as “compassionate use,” and 6 of 14 (42.8%) pa-
tients were treated with the commercial drug. However,
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the EBRT dose was not available.

when considering the prevalence of these cases in the
corresponding groups of patients enrolled in the same
study (2/15 [13%] and 2/8 [25%] in the SELECT and
EAP studies, respectively) or treated as “compassionate
use” (4/27 [14.8%]) or as a commercial drug (6/45
[13.3%]), there were no statistically significant differ-
ences.

Nine of 14 (64.3%) patients started lenvatinib at a daily
dose of 24 mg, 1 of 14 (7.1%) patients started lenvatinib at
daily dose of 20 mg, 2 of 14 (14.3%) patients started lenva-
tinib at a daily dose of 14 mg, and 2 of 14 (14.3%) started
lenvatinib at a daily dose equal to or lower than 10 mg (1
patient at 10 mg/daily and 1 patient at 8 mg/daily). As
shown in Fig. 1, during follow-up, the lenvatinib daily dose
was reduced in some patients due to the appearance of AEs.

Valerio et al.



Fig. 2. CT images of some cases who developed fistula and/or or-
gan perforation. a, a1 A large mediastinal lesion infiltrating the
trachea (panel a) of a 68-year-old patient, which markedly shrank
after 7 months of lenvatinib treatment, leading to tracheoesopha-
geal fistula as indicated by the arrow (panel a1). b, b1, b2 Multiple
paratracheo-esophageal lymph node metastases infiltrating the
right bronchial tree (panel b) of a 70-year-old patient; after 12
months of lenvatinib treatment, the patient developed a bronchial

As shown in Table 2, 9 of 14 (64.3%) patients had a
tumor infiltration of the trachea, bronchus, esophagus,
pleura, or even the bladder. With the exception of the case
of bladder infiltration, which happened 6 months after
starting the lenvatinib therapy, all of the other infiltra-

Fistula/Organ Perforation on Lenvatinib
Treatment

fistula leading to a pulmonary cavitation of approximately 65 cm
(panel b1: CT cross-sectional image of the pulmonary cavitation;
panel B,: CT coronal section image of the pulmonary cavitation).
¢, c1 A mediastinal lymph node lesion infiltrating the right tra-
cheal wall of a 64-year-old patient (panel c), which markedly
shrank after lenvatinib treatment, followed by the development of
the tracheal perforation indicated by the arrow (panel c1). CT,
computed tomography.

tions were already present at the time of starting the len-
vatinib therapy. Five of 14 (35.7%) had a bowel perfora-
tion, but only 2 had diverticulosis, as shown by CT scan,
at the time of starting the lenvatinib therapy. Some ex-
amples of the fistulas are shown in Figure 2.
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Table 2. Tumoral infiltration sites and diverticulosis in patients
treated with lenvatinib and developing fistulas or organ perforation

RAI-R DTC/PDTC patients

(N=14)
n %
Tumor infiltration site (N = 9)
Bronchus 1 11.1
Pleura 1 11.1
Trachea 4 44,5
Trachea-esophagus 2 222
Bladder 1 11.1
Fistula/perforation site
Bronchus 1 7.1
Pleura 1 7.1
Trachea 4 28.6
Trachea-esophagus 2 14.3
Bladder 1 7.1
Bowel 5 35.8
Diverticulosis
Yes 2 14.3
No 12 85.7

RAI-R DTG, radioiodine-refractory differentiated thyroid can-
cer; PTDC, poorly differentiated thyroid cancer.

Efficacy of Lenvatinib in Our Patients

At the first CT scan evaluation, performed after 2
months of treatment for 13 of 14 patients, 4 of 13 (30.8%)
had a PR and 9 of 13 (69.2%) showed SD. The best mor-
phological response was a PR in 5 of 13 (38.5%) patients
and SD in 8 of 13 (61.5%) patients.

Atthelast CT scan performed at the data cut-off (mean
follow-up 12.1 months, median 9 months, range 1-37
months), 10 of 13 (76.9%) patients showed SD and 3 of 13
(23.1%) showed progressive disease. Thirteen of these 14
patients died a mean of 3 months (median 1 month, range
0.5-20 months) after the development of the fistula or
organ perforation (11 of 13 [84.6%]), while 2 0f 13 (15.4%)
died due to disease progression. In all cases, lenvatinib
was interrupted or reduced. In the other patient, lenva-
tinib treatment was interrupted after the appearance of
the tracheal fistula (3 months after starting lenvatinib)
and restarted at a lower daily dose, and she is still alive 6
months from the beginning of the therapy.

During the follow-up, we also observed a reduction in
the Tg levels (median Tg at screening: 399.5 ug/L vs. me-
dian Tg at data cut-off: 76.6 ug/L). In the patients with
detectable Tg antibodies, they showed similar trends for
Tg during the follow-up.
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Safety and Tolerability of Lenvatinib in RAI-R DTC

or PDTC Patients Who Developed Fistula or Organ

Perforation during Treatment

Different types of AEs appeared in all patients, and the
most frequent AEs were anorexia, asthenia, and weight
loss. The AEs were mainly of grade 1 or 2 severity. The
AEs reaching grade 3 or 4 in severity were mainly anorex-
ia, weight loss, proteinuria, hypertension, and diarrhea.
Ten patients developed high levels of thyroid-stimulating
hormone and required an increase of their daily dose of
levothyroxine. The other AEs were treated with symp-
tomatic therapy and/or temporary interruption/reduc-
tion of the lenvatinib dose.

Predictors of Fistula/Organ Perforation during

Lenvatinib Treatment

The risk factor analysis performed between the 14 pa-
tients with fistula or organ perforation and the other pa-
tients who did not develop these severe AEs (n = 81)
showed that the presence of tumor infiltration and the
tumor histology (PTC and PDTC vs. FTC and Hurthle)
were significantly correlated with the development of fis-
tula or organ perforation (p = 0.003 and p = 0.02, respec-
tively) (Table 1). Since at univariate analysis there were
only 2 features statistically correlated with the fistula/or-
gan perforation and this AE was present in only few cases,
we could not perform the multivariate analysis, thus im-
pairing the possibility to identify the independent prog-
nostic factor for the development of fistula/organ perfo-
ration.

It is worth noting that despite the correlation between
tumor infiltration and development of fistula, 24.7% of the
cases had tumor infiltration but did not develop this severe
AE (Table 1). When we analyzed the subgroup of patients
with tumor infiltration at the time of lenvatinib therapy ini-
tiation (see online suppl. Table; for all online suppl. mate-
rial, see www.karger.com/doi/10.1159/000514182), the
only significant difference between those who developed
fistulas or organ perforation and those who did not was the
histological type (the PTC histotype) being the only poten-
tial predictor of fistula development. EBRT, its indication
and total dose, the starting dose of lenvatinib, and the dura-
tion of treatment were apparently not relevant for the de-
velopment of the fistula. Similarly, although both patients
with diverticulosis had a bowel perforation during lenva-
tinib treatment, another 3 patients without any sign or
symptoms of diverticulosis also developed this severe AE.

Valerio et al.



Discussion

It is known that lenvatinib can induce serious and life-
threatening AEs such as fistulas and organ perforations
[9]. The mechanisms involved in the development of
these serious AEs are poorly understood but are probably
correlated with VEGFR inhibition as reported for the use
of monoclonal VEGF antibody (bevacizumab) in the
treatment of other solid tumors [12, 13]. The main risk
factors recognized as causes of fistula and/or organ per-
foration associated with anti-angiogenetic therapy in
cancer patients are EBRT, tumor infiltration, recent en-
doscopy procedures, diverticulitis, and carcinomatosis
[4-6, 8, 12, 17]. Because of the importance of these AEs,
the widespread use of lenvatinib in the treatment of RAI-
R DTC patients, and the limited information regarding
these AEs, we analyzed the prevalence of fistulas and or-
gan perforations in a large series of RAI-R DTC patients
followed up at our center, and we tried to identify the pos-
sible predictors of developing these life-threatening com-
plications.

In our series, we found that 14 of 95 (14.7%) patients
developed a fistula or organ perforation during lenvatinib
treatment. Our incidence of fistula and/or organ perfora-
tion compared to that reported in the literature for the
other anti-angiogenic drugs was quite high [9, 12, 13].
This result is probably due to faster and more potent an-
ti-angiogenic action of lenvatinib treatment than that of
the other TKIs.

Despite these AEs that, at the time of data cut-off,
caused the death of 11/14 patients, the radiological re-
sponse evaluated using CT scanning performed after 2
months of lenvatinib treatment showed a PR in 30.8% of
the patients and SD in 69.2% of the patients, confirming
early disease control (i.e., PR + SD). Moreover, the me-
dian follow-up of these patients was approximately 9
months (mean: 12.1 months, range 1-37 months), and
some of these cases survived for several months after the
appearance of the fistula. Unfortunately, it is impossible
to say if the treatment was able to prolong their survival
time since we do not have a control arm.

Looking at the most frequent AEs in our series, we ob-
served that the only life-threatening AE was fistula and/
or organ perforation; regarding the other common AEs,
we found a similar profile to that reported in the SELECT
study and in the other large series of RAI-R DTC patients
treated with lenvatinib that have been published so far [2,
18]. The analysis of the possible predictors associated
with the development of fistula and/or organ perforation
showed that the presence of tumoral infiltration (p =

Fistula/Organ Perforation on Lenvatinib
Treatment

0.003) and the tumor histology (PTC and PDTC) (p =
0.02) were significantly related to the occurrence of this
complication. Although TKIs are much more cytostatic
than cytotoxic, they are able to induce shrinkage of the
tumoral mass as demonstrated by the relevant objective
response obtained in the clinical trials [2, 3]. This is par-
ticularly true for lenvatinib and, since it acts potently and
rapidly, it is conceivable that when the infiltrating tumor
mass is destroyed by the drug, the infiltrated tracheal or
esophagus wall is destroyed too, causing the fistula. For
this reason, cases with a local recurrence potentially infil-
trating the trachea or esophagus should be always submit-
ted to endoscopic evaluation of these organs to establish
the level of infiltration.

Regarding the histology and the greater risk of having
a fistula in PTC and PDTC than in FTC and Hurthle, this
could be explained by the different biology of the different
histotypes, with FTC more prone to metastasize at a dis-
tance than locally. However, this hypothesis should be
confirmed in a larger series with more FTC cases.

Among the 5 patients with a bowel perforation, 2 pa-
tients had preexisting diverticulosis, the only 2 of the en-
tire series, at the screening CT scanning. One patient was
previously treated with EBRT to the hip bones while the
other 2 did not show any obvious risk factors. Thus, al-
though diverticulosis as well as EBRT can be considered
risk factors, according to our findings, bowel perforation
can happen independently from these conditions and
cannot be easily predicted. Nevertheless, an accurate an-
amnestic evaluation of potential intestinal diseases should
be always performed as well as an accurate evaluation of
diverticulosis at the pre-therapeutic CT scan. Regarding
EBRT, we observed that 87.5% of the patients who devel-
oped fistula/organ perforation were treated with a medi-
um/higher dose of EBRT (=30 Gy), but at the same time
approximately 35% of the patients who did not develop
fistula were also treated with EBRT, and 85.2% of them
were treated with >30 Gy, suggesting that EBRT cannot
be considered an exclusion criterion to start lenvatinib.

A limitation of the present study is its retrospective
nature and the fact that data are from a single center.
However, after the SELECT study, this is the study ana-
lyzing the biggest series of patients treated with lenva-
tinib. This allowed us to perform some statistical analysis
about risk factors that can have an impact on current
treatment of cases with organ infiltration such as the
choice to treat or not to treat with EBRT and the starting
dose of lenvatinib.

In conclusion, in metastatic thyroid cancer patients
treated with lenvatinib, the presence of tumor infiltration
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and histological type (PTC or PDTC) should be consid-
ered as potential risk factors for the development of fis-
tula or organ perforation, although they do not represent
an absolute contraindication. These complications seem
to be related to the anti-angiogenic effect of lenvatinib,
which induces necrosis of the tumoral lesions indepen-
dently of the starting dose. Despite EBRT and the presence
of diverticulosis not being significantly associated with the
development of fistula and organ perforation, a medium/
higher dose of EBRT, especially when focused on the tu-
mor infiltration, and the presence of diverticulosis on a
CT scan, should be regarded as potential additional rea-
sons to develop this complication. Finally, according to
our findings, there is no reason to start lenvatinib at a low-
er daily dose when tumor infiltration is present.
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