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Abstract: Preclinical studies have demonstrated that Apatinib, major targeting vascular
endothelial growth factor receptor-2 (VEGFR-2), could inhibit the proliferation of anaplastic
thyroid carcinoma (ATC) cells in vitro and in vivo. The efficacy and safety in ATC patients,
however, remains unknown. Here, we report the case of a 93-year-old female with advanced
ATC who initially treated with Apatinib. The tumor shrank notably 4 weeks after the
initiation of therapy, which sustained for more than 30 weeks. The cervical CT illuminated
a stable disease with a best response of 19.7% of the primary lesion and shrinkage of the
metastatic lymph node. Adverse events, including hypertension, dental ulcer, hand-foot
syndrome, fatigue, and anorexia, were observed and lightened with supportive treatment
and dose reductions. The overall survival of the patient was 41 weeks. This is the first report
describing the effectiveness of the VEGFR-2 inhibitor for the treatment of advanced ATC,
warranting clinical trials to further ascertain its utility in this challenging setting.
Keywords: anaplastic thyroid carcinoma, vascular endothelial growth factor receptor,
Apatinib

Introduction

Anaplastic thyroid carcinoma (ATC), one of the most lethal malignant tumors, is char-
acterized by rapid proliferation, extrathyroidal invasion, and distant metastasis. It is the
major cause of thyroid carcinoma-related deaths, with a median survival of 5 months and
a l-year survival rate o 20%." Surgery and chemoradiation are recommended if the tumor
were locoregionally confined,' but more than half of all patients present with advanced
disease at the time of diagnosis, and the efficacies of traditional therapies are very poor.*
Therefore, new therapeutic strategies urgently need to be explored.

Apatinib, a tyrosine kinase inhibitor, can inhibit multiple tumor-related kinases, such
as vascular endothelial growth factor receptor-2 (VEGFR-2), ¢-Kit, and c¢-Src6. Our
group and others have investigated its safety and efficacy in radioiodine-refractory
differentiated thyroid cancer (RR-DTC) patients, which demonstrated an overwhelming
metabolic and structural response and tolerable toxicity.”® Moreover, preclinical studies
demonstrated that Apatinib could inhibit the proliferation of ATC cells in a dose- and
time-dependent manner, suggesting a potential in the treatment of patients with ATC.'®!!
We, hereby, report an initial attempt to clinically treat ATC with Apatinib.

Case Presentation
A 93-year-old woman with a rapidly growing left-sided neck mass and hoarseness was
referred to our department. Baseline computed tomography images showed a 7.6 x
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4.2 cm thyroid mass involving the trachea (Figure 1).
Laryngoscope indicated left vocal cord fixation. An ultra-
sound-guided core-needle puncture followed by pathological
examinations including immunohistochemical studies with
negative for Epithelial Membrane Antigen, Thyroglobulin,
Thyroid Transcription Factor-1, Cytokeratin (CK) 19, CK 20
and Villin, but positive for CKpan, Vimentin, CK 7, Ki 67
(60% +), which revealed the diagnosis of ATC with positive
expression of VEGFR-2 (Figure 2; rabbit polyclonal anti-
body, 1:100 dilution, ZSGB-BIO, China). The staging was
performed with a positron emission tomography/CT fusion
image showing the hypermetabolic thyroid mass and a left
lateral neck lymph node metastasis (Figure 3).

After the Eastern Cooperative Oncology Group perfor-
mance status of 3 was obtained, the patient was then started

on 250 mg Apatinib twice a day as an off-label use with
ethical permission and informed consent in January 2018.
The mass shrank notably 4 weeks after the initiation of
therapy (Figure 4). Along with the cheerful effect, some
unpleasant side effects emerged after 2 weeks of treatment,
which were evaluated by Common Terminology Ceriteria for
Adverse Events Version 4.0.'> Hypertension first appeared
with the highest blood pressure of 170/100 mmHg (grade 3,
which was elevated compared to the blood pressure of
<150/90mmHg before Apatinib initiation). A dental ulcer
(grade 2) and hand-foot syndrome (grade 3) caused notable
pain. Other adverse events included fatigue (grade 3) and
anorexia (grade 3). Compromising of these undesirable
effects, the patient immediately received a calcium ion
antagonist (amlodipine, 5 mg daily) and an external use

Figure | Axial view of CT scans of the neck showing regression of the primary lesion and metastatic lymph node. (A) Before treatment, there was a 7.6 X 4.2 cm mass in
the thyroid, (B) Before treatment, there was a 1.3 X I.| cm left lateral neck metastatic lymph node (arrow), (C) Thirty weeks after treatment, the mass shrank to 6.1 x
3.0 cm, demonstrating a 19.7% decrease in the longest diameter of the lesion, (D) Thirty weeks after treatment, the metastatic lymph node was 0.9 X 0.7 cm in size (arrow).
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Figure 2 Pathological findings of ultrasound-guided core-needle puncture tissue. (A) Hematoxylin and eosin staining (¥200). The tumor cells lack conventional papillary
thyroid carcinoma nuclei and nested or papillary growth pattern, (B) Immunohistochemical staining for VEGFR-2 (x200). Brown color indicates the presence of VEGFR-2,

F

which is observed not only in blood vessels (arrows) but also in the cytoplasm of the cancer cells.

Figure 3 '®F-Fluorodeoxyglucose PET/CT showing a thyroid mass with SUVmax of 17.8 and a metastatic lymph node in the left neck with SUVmax of 8.6. Non-specific
inflammation of the small mediastinal lymph nodes, physiological uptake in the heart, liver; and spleen, and radioactive excretion through the intestine and kidneys were
verified. (A) Maximum intensity projection of PET, (B) Fusion of PET/CT image of the thyroid lesion; (C) Fusion of PET/CT image of the nodal metastasis.
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Figure 4 Photographs of the patient’s left neck demonstrating obvious shrinkage of the thyroid mass. (A) Photograph before treatment, showing a large left-sided neck
mass, (B) Four weeks after the treatment, the mass shrank notably, (C) Thirty weeks after the treatment, the mass seemed to shrink a bit more.

hormone ointment (fluocinonide ointment, twice a day), and
a reduced dose of 250 mg daily 4 weeks after the beginning
of the treatment was applied. The patient tolerated treatment
well thereafter, except for refractory anorexia.

The therapeutic response sustained more than 30 weeks
when cervical CT illuminated a stable disease with a best
response of 19.7% of baseline in the longest diameter of
the primary lesion and shrinkage of metastatic lymph node
according to Response Evaluation Criteria in Solid Tumors
version 1.1 (Figure 1). No progression evidence was found
during the Apatinib treatment. Unfortunately, she died
from pneumonia and respiratory failure when the total
duration of Apatinib treatment was 41 weeks.

Discussion

In all thyroid cancer types, the prognosis of ATC is most
dismal, and the management of ATC remains most challen-
ging. Although previous analyses have reported that the
extent of traditional therapeutics, such as surgery, radiother-
apy, and chemotherapy, may be associated with the length of

survival,'>!*

the overall therapeutic effect is awful.

Our patient was not amenable to the above conven-
tional treatment options considering her old age and
locally advanced disease at the time of diagnosis.'> New
therapeutic strategies were urgently needed. Since
increased VEGFR expression had been found in the micro-
vascular endothelial cells of ATC tumor specimens,'® and
agents targeting VEGFR could block the effects of vascu-
lar endothelial growth factor and play antiangiogenic and

antitumor roles in solid tumors,®!”

we hypothesized that
agents targeting VEGFR may also play an antitumor role

in ATC patients.

Apatinib, a novel tyrosine kinase inhibitor that has highly
selective competition in the ATP binding site of VEGFR-2,
blocks down pathways and inhibits tumor angiogenesis.'®'? Tt
also mildly inhibits c-Kit and c-Src.? Preclinical studies have
also demonstrated that Apatinib plays an important antitumor
role in ATC via suppressing the AKT/GSK3B/ANG signal
pathway,'®'" which can be activated when VEGFR-2 acti-
vates the phosphatidylinositol 3-kinase.”' Moreover, it has
been demonstrated that overwhelming efficacy has been
achieved in RR-DTC, and ATC tumors evolve from
a background of DTC.”** All the above evidence favored
Apatinib as a choice for this ATC patient. Additionally, the
value of gene examinations needs to be thoroughly evaluated
in decision-making using an appropriate sample size of ATC
patients since they have succeeded in methodology.**

As a result, gratifying outcomes were achieved regarding
a durable response and overall survival of more than 30 and 41
weeks, respectively. Although the degree of tracheal stenosis
was slightly more severe than that before treatment due to
tumor invasion, the longest diameter of the tumor diminished
from 7.6 cm to 6.1 cm. This endeavor may pave a way to new
adjuvant therapy for surgery, which has been previously
reported in RR-DTC by our team.” Hypertension, hand-foot
syndrome, dental ulcer, fatigue, and decreased appetite were
observed, which are known classical side effects of VEGFR-
targeted treatments,'” which were lightened with supportive
treatment and dose reductions as reported by our group and
others.***> Pneumonia and respiratory failure beyond of
known Apatinib-induced adverse events were considered as
the causes of death instead of complications related to the
treatment, which may be further explained by decreased
cough reflex associated with severely aging, difficulty of
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expectoration due to tracheal stenosis, and the absence of
objective disease progression.'”*

Lenvatinib, another multikinase inhibitor, has been
approved for utilization in patients with unresectable ATC
in Japan. A phase II clinical trial revealed a median OS of
10.6 months and response rate with partial response and
stable disease in 4/17 and 12/17 patients, respectively.?’
Another study enrolled 3 patients; 2 were stable, and 1 had
a mixed response to Lenvatinib therapy.”® Additionally, for
those with BRAF-mutated ATC, the FDA has approved the
combination of Dabrafenib and Trametinib for treatment as
of May 2018.*° However, these agents are commercially
unavailable or unapproved in China by now. In addition,
resistance to the above drugs is a common challenge, thereby

v . . .
necessitating second-line or salvage therapies.”’***

Conclusion

To the best of our knowledge, this is the first case study of
Apatinib treatment for ATC. The prompt and sustained
response suggests the possibility that inhibitors targeting
VEGFR-2 may be a novel option to control advanced ATC,
warranting clinical verifications with larger sample sizes.
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