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Abstract

We present the case of a 26-year-old woman living at a high altitude diagnosed initially with
nonfamilial and nonsecretory localized carotid body tumor managed with surgery, which de-
veloped into a recurrent metastatic tumor treated with cyclophosphamide, vincristine, and
dacarbazine. The patient continued to progress and developed a left carotid artery thrombo-
sis and worsening of her systemic symptoms. The patient was re-evaluated, and she decided
on no further surgery or systemic therapy. DOTATATE positron emission tomography/com-
puted tomography showed widespread somatostatin-avid disease involving the left carotid
bulb mass, bilateral lung nodules, and liver metastases, with the largest in the right hepatic
lobe measuring 8 x 7 cm. There were peripancreatic lymph nodes and scattered skeletal me-
tastases. The patient sought a second opinion, on the basis of which she was prescribed pa-
zopanib, to which she showed a dramatic clinical response after 1 month, followed by a du-
rable response for 1 year. Tyrosine kinase inhibitors such as pazopanib are potentially useful
in paraganglioma, with further studies needed to understand the role of vascular endothelial

growth factor receptor-directed kinase inhibitors in this setting. © 2020 The Author(s).
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Introduction

Carotid body tumors (CBTs) are highly vascular rare neuroendocrine neoplasms [1]. The
typical management of CBTs is by surgical resection. However, if a large lesion is fixed or
unresectable because of size, radiation therapy is the preferred initial approach. There are no
systemic therapies currently approved for patients with malignant paragangliomas [2].
Treatment options are limited, such as combination chemotherapy with cyclophosphamide,
vincristine, and dacarbazine with or without doxorubicin (CVD or CyVADIC regimen),
iodine-131 meta-iodobenzylguanidine, 177 lutetium peptide (177 Lu-DOTATATE), and
vascular endothelial growth factor (VEGF)-directed tyrosine kinase inhibitors (TKIs) such as
sunitinib [3, 4]. Other TKIs, such as lenvatinib, cabozantinib, and axitinib, are also undergoing
clinical trials [5]. To date, no clinical trials of TKIs have been completed. A phase II study
of pazopanib monotherapy in metastatic paraganglioma has been halted due to slow recruit-
ment [6].

We present the first case report of metastatic CBTs demonstrating a durable response to
pazopanib and the second case showing a meaningful effect of pazopanib on metastatic para-
ganglioma [7].

Case Description

A 26-year-old woman living at a high altitude (2,500-2,750 m above sea level) was diag-
nosed with a CBT after a workup for recurrent syncopal episodes. She underwent excision of
a left CBT and carotid artery repair in April 2015. Pathology revealed a 5-cm CBT/paragan-
glioma with immunohistochemistry positive for synaptophysin and chromogranin with Ki-67
>10%. The CBT had invaded the carotids and nerves, with lymphovascular invasion and
positive resection margin. Seven lymph nodes were negative. The patient did not undergo
re-resection or adjuvant radiation therapy. Metanephrines and chromogranin A were
reported at normal levels. She remained asymptomatic, with no evidence of recurrence until
March 2018, when she presented with a nonpainful lump in her left neck, 6 kg weight loss,
and a nonproductive cough. Computed tomography (CT) of the head, neck, chest, abdomen,
and pelvis revealed arecurrent left carotid mass along with a new bilateral pulmonary nodule,
liver, and peripancreatic lymph node involvement. A liver biopsy was performed, which
confirmed metastatic paraganglioma.

The patient was started on chemotherapy and completed 2 cycles of CVD in April 2018
before she presented to the emergency department with right-sided weakness. CT head and
angiogram of the neck revealed ischemic stroke with left carotid artery thrombosis and recur-
rence of the tumor. She underwent re-resection with subsequent grafting and was started on
anticoagulation with enoxaparin.

The patient was re-evaluated in June 2018 and chose no further therapy, given her
systemic symptoms, back pain, and cough had worsened, with DOTATATE positron emission
tomography/CT, which revealed widespread somatostatin-avid disease involving the left
carotid bulb mass, with bilateral lung nodules, the largest measuring 1.3 cm. The liver metas-
tases were also avid, with the largest in the right hepatic lobe measuring 8 x 7 cm. There were
also peripancreatic lymph nodes and scattered skeletal metastases.

The patient sought a second opinion that recommended pazopanib, which was started at
the end of June 2018 at an initial dose of 800 mg. She was administered bisphosphonates for
her bone metastases. Clinical follow-up at one month revealed a dramatic clinical response
with resolution of all her symptoms. She did not tolerate the full dose because of increased
liver enzymes and anorexia, so she was kept on 400 mg daily. Regular follow-ups every 2-3
months for almost 1 year revealed excellent clinical response along with imaging showing
stable disease by response evaluation criteria in solid tumors (RESIST) (shown in Fig. 1). She
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Fig. 1. Computed tomography imaging of the chest at baseline (A) in April 2018, after 6 months (B), and at
14 months after starting therapy (C).

started to relapse clinically and biochemically in November 2019 and eventually developed
a clear progression of the disease by December 2019.

Discussion

CBTs, also known as paragangliomas, are highly vascular rare neuroendocrine neoplasms
that arise near the carotid bifurcation within glomus cells, embryologically derived from
neural crest cells of the autonomic nervous system [8]. Paragangliomas of the head and neck
are frequently found in patients aged between 50 and 70 years, but they can occur at any age
predominantly in females [9]; its incidence might increase in direct relation to altitude [10].
Most head and neck paragangliomas are benign and not catecholamine secretory. Familial
cases are more likely to be secretory and can be bilateral. The criterion of malignancy is made
based on the development of metastases rather than histological appearance [11].

Paragangliomas express multiple angiogenic growth factors, including VEGF, that
contribute to angiogenesis and carcinogenesis [12]. The signal pathways underlying patho-
genesis of these tumors and behind the treatment with TKI are the hypoxia-associated signal
pathway regulated by hypoxia-inducible factor and kinase signal pathways [13, 14]. We will
review the role of TKIs in this rare malignancy.

Sunitinib is a potent inhibitor of multiple tyrosine kinase receptors, including VEGFR-1
and VEGFR-2, platelet-derived growth factor receptor (PDGFR) beta, KIT, and FMS-like
tyrosine kinase 3, and rearranged during transfection. Among 25 patients in an open-label
phase Il trial of sunitinib in patients with progressive pheochromocytoma and paraganglioma
(SNIPP) [4], a disease control rate of 83% was reported (70% with stable disease and 13%
with a partial response), with median progression-free survival (PFS) of 13 months. Grade 3
toxicities included fatigue and thrombocytopenia. Three patients discontinued therapy due
tohypertension or cardiacevents.Inanother retrospective study, 17 patients with progressive
metastatic pheochromocytoma/sympathetic paraganglioma were treated with sunitinib, of
whom 14 were evaluable; 3 (21%) demonstrated a partial response and 5 (36%) showed
stable disease. Median PFS was 4.1 months. The median overall survival (OS) of the entire
group was 27 months [3].

Pazopanib is another kinase inhibitor of VEGFR-1, VEGFR-2, and VEGFR-3, as well as
fibroblast growth factors, KIT, and PDGFR, approved for the treatment of patients with
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advanced renal cell cancer and advanced soft tissue sarcoma after failure of prior chemo-
therapy. Pazopanib has been tested in a phase II clinical trial for malignant progressive pheo-
chromocytoma and paraganglioma [6]. The primary endpoint was the best objective response
rate. The intervention was pazopanib 400 mg daily for 2 weeks, then 800 mg daily. This study
has been halted for poor accrual; 7 patients were recruited. One patient only exhibited a
partial response that lasted for approximately 2.4 years. Another patient demonstrated an
unconfirmed partial response. The median PFS and OS were 6.5 and 14.8 months, respec-
tively. Several patients had severe adverse effects: 17% had grade 3-4 diarrhea, hematuria,
headaches, and fatigue; 50% had severe hypertension, with the toxicity more evident after
doubling the dose. Two patients with secretory tumors developed a hypertensive crisis and
Takotsubo cardiomyopathy.

Cabozantinib is also active in paragangliomas. Of 14 patients reported by Jimenez [5],
93% had achieved clinical benefit. Hypertension was reported in 40% of the patients, mainly
grade 1. The main grade 3 adverse effects were elevated pancreatic enzymes reported in 1
patient, and rectal fistula corrected with surgery reported in another [5].

Axitinib at a starting dose of 5 mg twice daily was evaluated in a phase Il clinical trial that
enrolled 9 patients. Three achieved partial response, and 5 patients had tumor shrinkage but
it was insufficient to meet the RESIST criteria for partial response. Only 1 patient tolerated
titration to 7 mg, and 8 patients required a dose reduction [15].

Conclusion

Pazopanib demonstrated clinically meaningful activity in this refractory nonfamilial,
nonsecretory, malignant CBT, with a durable response. TKIs are potentially useful, with
further studies needed to investigate the efficacy of VEGFR-directed kinase inhibitors in para-
ganglioma.
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