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Symptomatic Sinus Bradycardia in a Patient with
Solitary Fibrous Tumor/Hemangiopericytoma
Treated with Pazopanib
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Abstract:

Pazopanib, a multi-targeted tyrosine kinase inhibitor, is associated with cardiovascular adverse events, such
as hypertension, cardiac dysfunction, and thromboembolism. However, symptomatic pazopanib-related brady-
cardia is uncommon. We herein report a case of symptomatic bradycardia of 35 beats per minute in a patient
with solitary fibrous tumor/hemangiopericytoma (SFT/HPC) treated with pazopanib for 1 month. His heart
rate recovered to a normal range soon after pazopanib cessation. He restarted pazopanib at a reduced dose,
which was continued without SFT/HPC progression or bradycardia recurrence. This case highlights the possi-
bility of bradycardia induced by pazopanib and the importance of monitoring the patient’s heart rate.
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Introduction

Pazopanib is a potent multi-target tyrosine kinase inhibitor
(TKI) used to treat patients with renal cell carcinoma and
solitary fibrous tumor/hemangiopericytoma (SFT/HPC) be-
cause it inhibits angiogenesis (1, 2). The most commonly re-
ported cardiovascular adverse events of pazopanib include
hypertension, cardiac dysfunction, and thromboembolism, all
of which are considered severe cardiac adverse events (3).
Asymptomatic bradycardia has been reported to occur in
<5% of cases with the package insert of VOTRIENT®,
whereas symptomatic bradycardia has not been reported.

We herein report a case of severe symptomatic bradycar-
dia in a patient with SFT/HPC who was treated with pa-
zopanib.

Case Report

A 49-year-old man without a history of cardiovascular
disease or any risk factors was diagnosed with SFT/HPC af-

ter resection of a brain tumor in 2010. He was administered
additional radiation therapy (60 Gy) to the brain after the
operation (Fig. 1). In 2015, he experienced post-operative
recurrences of SFT/HPC in the brain, which were treated by
gamma knife radiosurgery (GKRS). In 2018, he presented
with hip pain, which led to the detection of bone metastases
by computed tomography (CT). CT also detected metastases
in his lung and liver; however, he was not administered pal-
liative chemotherapy because of the slow progression of the
tumors. After that, follow-up continued with regular mag-
netic resonance imaging (MRI).

In August 2019, the metastases had obviously progressed
(Fig. 2) and pazopanib 800 mg daily was initiated. In Sep-
tember 2019, 1 month after pazopanib initiation, he pre-
sented with general fatigue, lightheadedness, and sleepiness;
however, he did not experience syncope. He was diagnosed
with severe bradycardia, with a heart rate of 35 beats per
minute (bpm). His blood pressure at admission was 108/61
mmHg, which was not markedly different from his usual
blood pressure, his body temperature was 36.3°C, and his
oxygen saturation was 98% on room air. A laboratory ex-
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Figure 1.

(A, B) Magnetic resonance imaging (MRI) before surgery. Axial (A) and sagittal (B) con-

trast-enhanced T1-weighted images reveal a heterogeneously enhanced tumor in the left occipital lobe

and cerebellum. (C, D) Follow-up MRI after surgery and radiation therapy. Axial (C) and sagittal (D)
contrast-enhanced T1-weighted images showed no evidence of a residual lesion.

amination revealed mostly normal findings: white blood
cells 4,450/uL, hemoglobin 12.3 g/dL, platelets 9.3x10"/uL,
serum sodium 139 mEg/L, serum potassium 4.5 mEq/L, se-
rum calcium 8.4 mg/dL, serum phosphate 4.0 mg/dL, free
triiodothyronine 2.4 pg/mL [reference range (RR): 1.9-3.2
pg/mL], free thyroxine 0.8 ng/dL (RR: 0.7-1.5 ng/dL),
thyroid-stimulating hormone 6.63 plU/mL (RR: 0.35-4.94
wlU/mL), N-terminal-pro-brain natriuretic peptide 134 pg/
mL (RR: <125 pg/mL), and troponin I <0.01 ng/mL (RR:
<0.026 ng/mL). A transthoracic echocardiogram revealed a
normal left ventricular ejection fraction of 58%, normal left
ventricle size, and no valvular abnormalities. An electrocar-
diogram (ECG) before pazopanib treatment showed a heart
rate of approximately 50 bpm (Fig. 3A). He therefore had
slight bradycardia before treatment with pazopanib, but no
history of regular vigorous exercise. Severe sinus bradycar-
dia of 34 bpm, a normal QRS complex, and a normal QTc

of 403 ms were observed at admission (Fig. 3B). ECG
monitoring revealed that the patient’s heart rate tended to in-
crease during body movement (Fig. 4) As this was one
month into treatment, we considered that the patient had
pazopanib-induced symptomatic bradycardia. Sinus brady-
cardia is defined as a heart rate <60 bpm in the Common
Terminology Criteria for Adverse Events version 5.0 (4),
and 34 bpm indicates grade 3 bradycardia. Pazopanib was
immediately discontinued, and his heart rate was observed
by 24-h ECG monitoring. Three days after pazopanib dis-
continuation, the patient’s heart rate improved to approxi-
mately 50 bpm (Fig. 3C), and his general fatigue improved
within 5 days.

Because of its effects on the progression of metastatic
SFT/HPC, pazopanib was considered indispensable and re-
started at a reduced dose of 200 mg/day in an outpatient set-
ting. After 6 months of treatment with the reduced dose of
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Figure 2. Contrast-enhanced computed tomography shows multiple metastases (arrows) in the tho-

racic spine (A), lung (B), and liver (C).

(A)

Figure 3.

Serial electrocardiograms (ECGs) of the patient with SFT/HPC before and during pazo-

panib treatment. (A) An ECG before pazopanib treatment showing a heart rate of 50 bpm. (B) An
ECG at admission during pazopanib treatment, showing sinus bradycardia of 34 bpm, a normal QRS
complex, and a normal QTc of 403 ms. (C) An ECG after the short cessation of pazopanib. The pa-
tient’s heart rate returned to 50 bpm and his fatigue was improved.

pazopanib, neither progression of the metastatic tumors nor
recurrence of bradycardia was observed.

Discussion

We herein report a case of severe symptomatic bradycar-
dia possibly associated with pazopanib administration for
SFT/HPC. SFT/HPC is a fibroblastic mesenchymal tumor
that often displays a rich branching vasculature, character-
ized by the formation of endothelial tubes and sprouts with

a surrounding sheath of rounded cells (5, 6). Pazopanib has
been approved for the treatment of patients with vasculature-
rich solid tumors, such as renal cell carcinoma and SFT/
HPC, who develop local recurrence or distant metastasis. In
addition, several studies have recently reported that angio-
genesis inhibitors, including pazopanib, can achieve long-
lasting SFT/HPC stabilization (7, 8). Recent studies have
also suggested that pazopanib is effective for treating metas-
tatic SFT/HPC (7, 9, 10). Based on these reports, pazopanib
was initiated for our patient with SFT/HPC at the regular
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Figure 4. Electrocardiographic monitoring at rest and dur-
ing exertion. (A) An ECG at rest showing sinus bradycardia of
36 bpm. (B) The heart rate increased to 45 bpm on exertion.

dose.

Angiogenesis inhibitors have been shown to be associated
with vascular events, such as hypertension, thromboem-
bolism, and rarely aortic dissection (11), as well as cardiac
events, such as cardiac dysfunction (11, 12). Frequent ad-
verse events related to pazopanib in a phase III trial of SFT/
HPC were diarrhea, fatigue, nausea, and hypertension (2).
On the package insert of VOTRIENT", hypertension, car-
diac dysfunction, arterial and venous thromboembolism, QT
prolongation, and bleeding are indicated as severe adverse
events associated with the cardiovascular system. However,
only asymptomatic, not symptomatic, bradycardia has been
reported, and even then only in <5% of cases treated with
VOTRIENT". To our knowledge, this is the first report of a
patient with symptomatic bradycardia due to pazopanib.

Sinus bradycardia occurs as a pathologic response in a va-
riety of conditions. However, this patient was a young adult
man with no cardiovascular comorbidity in his background.
Although exercise stress testing or electrophysiologic studies
were not performed, we considered it likely that his sinus
bradycardia was due to pazopanib-induced dysfunction of
the autonomic nervous system. Although the patient had had
a relatively slow heart rate before treatment (Fig. 3A), QT
prolongation, electrolytic abnormality, and the administration
of proarrhythmic drugs did not occur during pazopanib
treatment, suggesting a close association between pazopanib
and the occurrence of severe bradycardia.

The present patient received GKRS four years before the
onset of sinus bradycardia. GKRS focuses intense beams of
gamma rays with pinpoint accuracy to treat lesions in the
brain. Adverse events of GKRS vary depending on various
factors, such as the tumor type, dose delivered, and location
of the treated lesion. Reported adverse events of GKRS have
included fatigue, nausea, headaches, dizziness or vertigo,
hair loss, and localized brain swelling. Most of these effects
tend to be mild and spontaneously resolve within a few days
after treatment (13). For this reason, it is unlikely that
GKRS was associated with the development of sinus brady-
cardia four years after irradiation.

The VOTRIENT®" insert indicates that that half-life of pa-
zopanib 800 mg is 37.8 hours, which is consistent with his
clinical course. The blood concentration of pazopanib may
be associated with the onset of bradycardia. A quarter dose
of pazopanib (200 mg/day) after a short interruption ex-
tended its efficacy to some extent, inhibiting SFT/HPC pro-
gression for 6 months without proarrhythmic effects. When
regular doses of pazopanib are required, implantation of a
pacemaker to prevent symptomatic bradycardia will be con-
sidered. For the optimal balance of efficacy and safety, basic
adverse events, including abnormal heart rates, should be
monitored during clinical pazopanib treatment.

Among TKIs, crizotinib and ceritinib, which are small-
molecule TKIs commonly targeting anaplastic lymphoma
kinase ALK and ROS proto-oncogene 1, have been reported
as associated with bradycardia (14). Pazopanib is a potent
multi-targeted TKI that inhibits angiogenic signaling down-
stream of vascular endothelial growth factor receptor
(VEGFR) types 1, 2, and 3; platelet-derived growth factor
(PDGFR) alpha and beta; and KIT proto-
oncogene (1). However, whether or not the inhibition of
VEGFR or PDGFR or other off-target effects of pazopanib
is associated with bradycardia and autonomic nervous sys-
tem disruption remains unclear. Further studies are needed
to determine the precise
pazopanib-induced bradycardia.

In conclusion, we encountered a case of pazopanib-
induced severe symptomatic bradycardia. After a short inter-
ruption, pazopanib was resumed at a quarter-dose without
recurrence of bradycardia or new symptoms during six
months of follow-up. Attention should be given to the possi-
bility of bradycardia during pazopanib treatment.

receptor

molecular mechanisms of
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