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Imaging assessment of tumor densities and sizes following
pazopanib treatment for central nervous system solitary fibrous
tumors with multiple extracranial metastases: A case series
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Abstract. Central nervous system (CNS) solitary fibrous
tumors (SFTs) are rare but aggressive, often metastasizing
to extracranial regions, with no established treatments apart
from surgery. Pazopanib, a multikinase angiogenesis inhibitor,
is used to treat extracranial SFTs; however, its efficacy for
treating CNS SFTs remains unclear. To address this issue,
the efficacy of pazopanib was investigated, focusing on tumor
density and size in CNS SFTs with extracranial metastases
after initiation, interruption or resumption of pazopanib
treatment. The present study retrospectively reviewed 3
consecutive cases of CNS SFTs showing extracranial metas-
tases that were referred to Kochi Health Sciences Center
(Kochi, Japan) between January 2018 and April 2024 and
were treated with pazopanib. All measurable lesions observed
via contrast-enhanced computed tomography (CT; 50 lesions)
and magnetic resonance imaging (MRI; 21 lesions) were
evaluated. Cases 2 and 3, meeting the Choi criteria, showed

Correspondence to: Dr Takaya Tsuno, Department of
Neurosurgery, Department of Radiology, Kochi Health Sciences
Center, 2125-1 Ike, Kochi 781-8555, Japan

E-mail: tsunotak@gmail.com

Abbreviations: CNS, central nervous system; SFT, solitary fibrous
tumor; CT, computed tomography; MRI, magnetic resonance
imaging; WHO, World Health Organization; HPF, high-power field;
EGR, early growth response; NAB, nerve growth factor I-A binding
protein; STAT, signal transducer and activator of transcription; FGF,
fibroblast growth factor; PDGF, platelet-derived growth factor;
FGFR, FGF receptor; VEGF, vascular endothelial growth factor;
VEGFR, VEGEF receptor; KPS, Karnofsky Performance Status; PD,
progressive disease; RECIST 1.1, Response Evaluation Criteria In
Solid Tumors, version 1.1

Key words: CNS SFT, pazopanib, density, size, initiation,
interruption, resumption

stable disease and achieved partial response after pazopanib
initiation, respectively. In Case 1, both intracranial and
extracranial tumor CT densities decreased after initiation and
resumption of pazopanib treatment. However, both tumor CT
sizes increased after interruption of pazopanib treatment. In
Case 2, MRI revealed decreases and increases in the intracra-
nial tumor size after initiation and interruption, respectively.
Notably, pazopanib interruption caused rapid infratentorial
tumor growth and death. Case 3 showed decreased extracra-
nial tumor CT densities and sizes after pazopanib initiation,
with pazopanib administered for 3.5 years. Thus, pazopanib
may offer the potential to control both intracranial and extra-
cranial tumors in patients with CNS SFTs with extracranial
metastasis; however, treatment interruption requires careful
consideration.

Introduction

According to the 2021 central nervous system (CNS) tumor
classification by the World Health Organization (WHO),
primary mesenchymal CNS tumors, including solitary
fibrous tumors (SFTs), are rare and typically originate from
the meninges (1). CNS SFTs show an age-adjusted incidence
rate of 3.77 per 10,000,000 individuals (2), constituting 0.22%
of all CNS tumors (3). A systematic review of 563 patients
(average age, 41 years) revealed a slight predominance of CNS
SFTs in males (55%, 246/450) and recurrence in 57% of cases
(158/277) (4). Another systematic review found extracranial
metastasis in 28% of cases (251/904), with a predilection
for lung, liver, bone and pleural metastases (5). Additionally,
WHO grade III was associated with a 1.88-fold increased risk
of extracranial metastasis (5). The standard CNS SFT treat-
ment involves surgery and adjunctive radiation therapy (6);
however, CNS SFTs that metastasize to multiple extracranial
lesions are not amenable to surgical resection, and radiation
therapy for localized extra-meningeal SFTs does not extend
the overall survival time (6). Furthermore, the efficacy of
conventional chemotherapy is limited (6). No other standard
treatment strategies have been established.
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According to the 2021 WHO classification of CNS tumors,
CNS SFTs are defined as ‘fibroblastic neoplasms’, catego-
rized as ‘mesenchymal and non-meningothelial tumors’ (1).
These tumors are graded as follows: Grade 1 [<5 mitoses/10
high-power fields (HPFs)], grade 2 (=5 mitoses/10 HPF,
without necrosis) and grade 3 (=5 mitoses/10 HPF, with
necrosis). Patients with CNS SFTs harbor the nerve growth
factor I-A [also known as early growth response (EGR) 1]
binding protein (NAB) 2::signal transducer and activator
of transcription (STAT) 6 fusion gene, resulting from chro-
mosomal inversion at the 12q13 locus (1). The classification
suggests that CNS SFTs could be placed in the same group
as pleural-origin SFTs; however, the precise cellular origin of
CNS SFTs remains unclear (1).

NAB2 and STAT6 are localized to the nucleus and cyto-
plasm, respectively. However, immunostaining of CNS SFTs
has revealed nuclear localization of STAT6 owing to the
presence of the NAB2::STAT6 fusion gene, enabling their
differentiation from meningiomas (1,7,8). The NAB2::STAT6
fusion protein, mediated by EGR1, activates target genes,
including fibroblast growth factor (FGF) 2, platelet-derived
growth factor (PDGF) D and receptor tyrosine kinases,
including FGF receptor (FGFR) 1 and neurotrophic tyrosine
receptor kinase 1, all involved in cell proliferation (9). The
EGRI target genes include vascular endothelial growth factor
(VEGF) A and basic FGF, indicating their involvement in
tumor angiogenesis (6).

Pazopanib, a tyrosine kinase inhibitor, has multiple targets,
including VEGF receptor (VEGFR)1/2/3, PDGF receptor
o/pp and FGFR1/3 (10,11). In particular, pazopanib inhibits
VEGFR?2, further suppressing angiogenesis (11-13). Pazopanib
demonstrated prolonged median progression-free survival in a
phase 3 trial involving 369 patients with metastatic soft-tissue
sarcoma (14); however, no patients with CNS SFT were
included in the study. Therefore, while pazopanib exhibits
significant efficacy against extracranial soft-tissue sarcoma,
its effectiveness in CNS SFT remains unproven. Pazopanib
has been approved for the treatment of advanced renal cell
carcinoma and soft-tissue sarcoma in the United States and
the European Union (11). Additionally, pazopanib may be
considered in cases where extracranial SFTs originate from
the pleura and are classified as malignant soft tissue tumors,
despite the conventional restriction on pazopanib applica-
tion for CNS SFTs; however, its efficacy in the treatment of
CNS SFTs remains unclear. In the present study, 3 cases of
high-grade CNS SFTs with multiple extracranial metastases
that were treated with on-label pazopanib are described to
examine the efficacy of pazopanib in treating CNS SFTs.

Case report

Cases. In total, 3 consecutive cases of CNS SFTs with multiple
extracranial metastases were treated with pazopanib at Kochi
Health Sciences Center between January 2018 and April 2024.
The standard oral dose of pazopanib was set at 800 mg daily
based on a previous phase 3 trial (14). A reduced dose of 600 mg
daily was administered based on patient conditions or adverse
events related to pazopanib, as reported previously in a phase 2
trial (15). Figs. S1 and S2 show the baseline whole-body images
and representative pathological findings, respectively.

Case 1. A 5Sl-year-old male patient who developed weak-
ness in the right lower limb was diagnosed with a parasagittal
sinus mass in December 2011. The patient underwent an initial
tumor resection that same month and was diagnosed with
atypical meningioma. Intracranial multifocal tumor regrowth
necessitated multiple tumor resections and y-knife treatments.
The third tumor resection in September 2022 revealed a WHO
grade 3 CNS SFT. After the sixth y-knife therapy in October
2022, the patient was referred to Kochi Health Sciences
Center with a Karnofsky Performance Status (KPS) of 60%.
The patient exhibited right-hand dexterity impairment, right
lower limb paresis and right lower limb sensory impairment.
A whole-body computed tomography (CT) revealed multiple
masses in the liver, pelvic cavity bones and a right cervical
lymph node. A biopsy of the right sacral lesion confirmed
SFT and pazopanib (800 mg daily) was initiated in January
2023. The pelvic cavity tumor was enlarged 2 months later,
prompting a ~3-week interruption of pazopanib treatment and
the total resection of the enlarged tumor. Additional y-knife
therapy was administered for intracranial tumor growth in
September 2023. Pazopanib was discontinued in October
2023 owing to an infection necessitating a sequestrectomy.
In March 2024, both intracranial and extracranial residual
tumors showed progressive disease (PD), necessitating addi-
tional y-knife therapy. The enlarged sacral tumor reduced the
KPS to 50% by April 2024, and heavy-ion radiotherapy was
planned. The patient presented with worsening right lower
limb paresis and pain from the right buttock to the right lower
limb. A slowly enlarging liver lesion was also observed on a
whole-body CT. Accordingly, heavy-ion radiotherapy (70.4 Gy,
relative biological effectiveness, in 16 fractions) was adminis-
tered for the right sacral lesion in June-July 2024, followed
by stereotactic body radiotherapy (48 Gy in 4 fractions)
for the liver lesion in August 2024. However, in September
2024, the patient presented with left facial paresis, dysphagia
and left hemiparesis, and a whole-body CT revealed a rapid
increase in multiple intracranial lesions. The patient refused
all possible treatments, including the resumption of pazopanib,
and palliative care was initiated. The patient experienced
pazopanib-related adverse events of grade 3 diarrhea and
grade 1 increase in serum bilirubin levels (1.3 mg/dl; normal
range 0.2-1.2 mg/dl). The patient was treated with probiotics
for diarrhea. Subsequently, the diarrhea and hyperbilirubi-
nemia improved with the discontinuation of pazopanib.

Case 2. A 60-year-old female patient with dizziness and
headache was initially diagnosed with a left infratentorial mass.
The patient promptly underwent an initial tumor resection in
September 2006 and was diagnosed with hemangiopericytoma.
However, tumor regrowth, including a continuous extension to
the left supratentorial region, necessitated a second resection
with three y-knife treatments by November 2022. Rapid tumor
growth after the third y-knife treatment led to the transfer
of the patient to Kochi Health Sciences Center, with a KPS
of 40%. The patient presented with impaired consciousness,
aphasia and right hemiparesis. The patient promptly under-
went a partial tumor resection of the rapidly enlarged left
supratentorial tumor, confirmed as WHO grade 3 CNS SFT, in
February 2023. A whole-body CT revealed multiple bone and
lung metastases, and a biopsy of the thoracic vertebra 1 lesion
confirmed SFT. Consequently, pazopanib (600 mg daily) was
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Table I. Baseline tumor characteristics via computed tomography.

Tumor characteristics Case 1 Case 2 Case 3 P-value
Tumor density (HU), [n (%)]
Intracranial 85.75 (63.80-104.00), 77.45 (66.55-80.00), NA 0.290*
[16 (32.0)] [4 (8.0)]
Extracranial 97.85 (77.50-118.00), 82.90 (69.10-95.05), NA 0.315°
[4 (8.0)] [7 (14.0)]
Extracranial 97.85 (77.50-118.00), NA 138.00 (126.00-143.00), 0.063°
[4 (8.0)] [19 (38.0)]
Extracranial NA 82.90 (69.10-95.05), 138.00 (126.00-143.00), 0.005*
[7 (14.0)] [19 (38.0)]
Tumor size (mm), [n (%)]
Intracranial 7.38 (5.39-13.93), 2436 (12.29-38.51), NA 0.049*
[16 (32.0)] [4 (8.0)]
Extracranial 11.52 (7.69-16.64), 20.79 (18.91-22.80), 16.24 (10.44-20.03), 0.226¢
[4 (8.0)] [7 (14.0)] [19 (38.0)]
Intracranial tumor
locations, n (%)
Supratentorial 16 (80) 1(5) NA 0.003¢
Infratentorial 0(0.0) 3(15) NA

“Mann-Whitney U. "Kruskal-Wallis with Holm multiple comparisons. “Kruskal-Wallis. “Fisher's exact test. Continuous variables are presented
as medians and interquartile ranges. Italicized P-values denote statistical significance. HU, Hounsfield unit; NA, not available.

initiated on day 0. However, bleeding from the postoperative
supratentorial lesion on day 6 resulted in a KPS of 30% and
a 4-day interruption of pazopanib treatment. Eventually, the
patient achieved stable disease on day 42 according to the Choi
criteria (16). However, postoperative hydrocephalus necessi-
tated further surgery, leading to a preoperative interruption of
pazopanib on day 57. The patient showed improvement in right
upper limb paresis. After removing the residual tumor in the
left supratentorial region on day 65, the KPS score improved
to 40%. However, rapid growth of the residual tumor in the left
infratentorial region occurred on day 66, and the patient died
on day 70. The pazopanib-related adverse event was a grade 3
intracranial hemorrhage.

Case 3. A 39-year-old female patient with diplopia was diag-
nosed with a large left frontal convexity tumor in September
2014 necessitating semi-emergency resection, revealing a
WHO grade 2 hemangiopericytoma. Magnetic resonance
imaging (MRI) conducted in September 2017 and 2018
revealed two skull lesions, prompting referral to Kochi Health
Sciences Center, with a KPS of 100%. The patient did not
exhibit any neurological deficits. An "*F-fluorodeoxyglucose
positron emission tomography-CT scan performed in October
2018 revealed multiple liver, kidney and bone lesions.
Consequently, the patient underwent posterior fixation for
cervical vertebra 6 (C6) mass compression and a left sacral
lesion biopsy, which confirmed a WHO grade 2 SFT/heman-
giopericytoma. Denosumab (120 mg, subcutaneous injection
every 4 weeks) was initiated that month for the treatment
of multiple lytic bone lesions and proton therapy (65 Gy
equivalent in 26 fractions) was administered to the enlarged
soft tissue mass derived from C6. The patient presented with

numbness in the right fingers. Pazopanib (800 mg daily) was
initiated in January 2019 but was reduced to 600 mg after
1 month owing to grade 2 hypertension. The patient had been
on calcium channel blockers and angiotensin II inhibitors for
blood pressure control prior to the initiation of pazopanib;
however, due to an increase in blood pressure after pazopanib
initiation, adjustments to these antihypertensive medica-
tions and a reduction in the pazopanib dosage were required
to maintain blood pressure control. Partial response was
achieved (according to the Choi criteria) in April 2019. The
patient showed right-hand dexterity impairment in November
2019. Although pazopanib was administered for 3.5 years, PD
necessitated treatment changes, including the administration
of two chemotherapeutic agents: Trabectedin (1.2 mg/m?) in
July 2022 and eribulin (1.4 mg/m?) in October 2023, followed
by plans to resume pazopanib in April 2024, despite a KPS
of 80%. The patient then exhibited right upper limb paresis.
Throughout the 9 years, the patient did not experience a recur-
rence of the initial intracranial tumor. However, one of the two
skull lesions protruded slightly outward and the extracranial
soft tissue tumors progressed, whereas the lytic bone lesions
transformed into sclerotic lesions, indicating disease stabi-
lization. Pazopanib treatment was resumed in May 2024. A
whole-body CT in June 2024 showed a decrease in the density
of multiple systemic lesions; however, a whole-body CT in
October 2024 indicated a subsequent increase in density. The
tumor size exhibited a gradual tendency to increase.

Imaging assessments. In the present study, it was investi-
gated how pazopanib affected the 3 cases. First, to assess
the tumor backgrounds in the 3 cases, the baseline CT
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Case 1

Case 2

Case 3

Figure 1. Contrast-enhanced CT or head T1-weighted images of the 3 cases. The arrows indicate the representative tumors. The months or days indicate the
time since initiation of pazopanib treatment. + indicates initiation or resumption of pazopanib treatment; - indicates interruption of pazopanib treatment.
Scale bar, I cm per division. Case 1: Upper row, left supratentorial falx tumors, head CT; lower row, right sacral tumor, pelvic CT. Case 2: T1-weighted images
showing left infratentorial tumors. Case 3: Upper row, liver tumors, abdominal CT; lower row, left iliac tumors, pelvic CT; contrast-enhanced head T1-weighted
image shows the initial primary tumor with no recurrence after resection. The image was provided by a previous institute, whose imaging equipment and
conditions differed from those described in Appendix S1. CT, computed tomography.

tumor characteristics measured at Kochi Health Sciences
Center were compared (Table I). The methods of the statis-
tical analysis are detailed in Appendix S1. No significant
difference was observed in the intracranial tumor densities
between Cases 1 and 2 (P=0.290). However, the extracranial
tumor density was higher in Case 3 than Case 2 (P=0.005),
likely due to the inclusion of a lung lesion in Case 2 and
the high-density range in Case 3. The intracranial tumor
size was larger in Case 2 than Case 1 (P=0.049). Case 1 had
only supratentorial tumors, whereas in Case 2, partial resec-
tion of the supratentorial tumor led to a predominance of
infratentorial tumors (P=0.003). No significant differences

were observed in the extracranial tumor sizes among the
three cases (P=0.226).

Subsequently, to evaluate the efficacy of pazopanib on
intracranial and extracranial lesions in CNS SFT, imaging
assessments pre- and post-treatment in the 3 cases were
conducted. The details of the methods are provided in
Appendix Sl1. Fig. 1 depicts the representative CT and MRI
findings for each case. In all cases, by observational assess-
ment, except for the right sacral tumor in Case 1, the CT
density or MRI intensity decreased after pazopanib initia-
tion or resumption and increased after interruption. Case 3
showed clear decreases in tumor CT densities after pazopanib
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Figure 2. Waterfall plots display change ratios from pre- to post-pazopanib initiation, interruption or resumption. Distributions of (A) tumor density and
(B) size change ratios in 20 CT lesions (intracranial, 16; extracranial, 4) in Case 1 after pazopanib initiation. Distributions of (C) tumor density and (D) size
change ratios in 19 CT lesions (intracranial, 16; extracranial, 3) in Case 1 after pazopanib interruption. Distributions of (E) tumor density and (F) size change
ratios in 19 CT lesions (intracranial, 16; extracranial, 3) in Case 1 after pazopanib resumption. Distributions of tumor size change ratios in 5 magnetic
resonance imaging lesions (intracranial, 4; extracranial, 1) in Case 2 after pazopanib (G) initiation and (H) interruption. Distributions of (I) tumor density and
(J) size change ratios in 19 extracranial CT lesions in Case 3 after pazopanib initiation. CT, computed tomography.
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initiation. In Case 1, by observational assessment, the size of
the intracranial tumor decreased with pazopanib treatment
and increased without it. In Case 2, the infratentorial tumors
grew rapidly upon interruption of treatment, occupying the
infratentorial region and compressing the brainstem.

To further evaluate the efficacy of pazopanib in the 3
cases, waterfall plots presenting the change ratios from
pre- to post-pazopanib initiation, interruption or resumption
were constructed (Fig. 2). The imaging evaluation methods
are detailed in Appendix S1. In Case 1, after pazopanib
initiation, most intracranial and extracranial tumor CT densi-
ties generally decreased (Fig. 2A). By contrast, the size of
approximately half of the intracranial tumors and most of the
extracranial tumors increased (Fig. 2B). Indeed, pazopanib
was subsequently interrupted in Case 1 and surgical removal
of an enlarged extracranial tumor was performed. Following
interruption, the CT densities increased in approximately
half of the intracranial tumors but decreased in all extra-
cranial tumors (Fig. 2C). The size of most intracranial and
extracranial tumors increased (Fig. 2D) but without rapid
enlargement. In Case 1 after pazopanib resumption, the CT
densities decreased in all intracranial and extracranial tumors
(Fig. 2E). However, the size of more than half of the intracra-
nial and extracranial tumors increased (Fig. 2F). In Case 2,
contrast-enhanced head MRIs were used for the evaluation as
contrast-enhanced whole-body CTs were not performed after
pazopanib interruption. After pazopanib initiation in Case 2,
the size of more than half of the intracranial tumors decreased,
but an extracranial tumor (a left skull base bone lytic tumor)
increased in size (Fig. 2G). However, after pazopanib interrup-
tion, all tumor sizes increased (Fig. 2H). The enlargement was
rapid, leading to death. In Case 3, since there was no recur-
rence of the primary intracranial tumor, the evaluation focused
solely on extracranial tumors based on a contrast-enhanced
whole-body CT conducted 2.8 months after pazopanib initia-
tion, as subsequent follow-up imaging was limited to plain
whole-body CTs. After pazopanib initiation in Case 3, the CT
densities decreased in all extracranial tumors (Fig. 2I), and the
tumor size decreased in most extracranial tumors (Fig. 2J).

Discussion

CNS SFTs show high rates of extracranial metastasis (5),
leading to unresectable systemically enlarging lesions that
pose challenges in patient management. The results of the
present study suggest a deviation from the typical surgical
treatment approach, indicating a potential alternative strategy
or response to the unique characteristics of CNS SFTs. The
present study also clarified the changes in tumor density and/or
size from pre- to post-pazopanib initiation, emphasizing the
significant concerns regarding pazopanib interruption. This is
clinically important and noteworthy, as it has not been previ-
ously reported in studies on patients with CNS SFTs.
Pazopanib efficacy has been assessed in a phase 3 trial of
369 patients with metastatic soft-tissue sarcoma without CNS
involvement (14). The median progression-free survival was
4.6 months in patients who underwent pazopanib therapy,
significantly surpassing that observed with the placebo
(1.5 months), whereas the median overall survival did not
increase after pazopanib therapy. Pazopanib was also tested
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in a phase 2 trial for systemic SFTs in 36 patients, 5 of whom
had meningeal involvement (15). However, the efficacy of
pazopanib in CNS SFTs has not been individually assessed.
Pazopanib is preferred for the treatment of SFTs but not for
CNS SFTs, according to the National Comprehensive Cancer
Network Guidelines version 1.2024 (https:/www.nccn.org/).
Pazopanib was shown to reduce the intracranial SFT volumes
in 2 cases (WHO grades 2 and 3) after 4-6 months (17).
Another study reported that extracranial metastatic lesions
shrank after 3-4 months of pazopanib therapy (18). Grade
3-4 adverse events of pazopanib treatment include hyperten-
sion (3-29%), lymphopenia (4-14%), diarrhea (4-8%), elevated
alanine aminotransferase (0-19%), aspartate aminotransferase
(2-8%) and bilirubin (0-6%) levels, bleeding (2%), hypogly-
cemia (0-5%), hyperglycemia (0-3%) (12), pneumothorax
(2-3%), and thrombocytopenia (2-3%) (19). In the present study,
the adverse events associated with pazopanib were assessed
according to the Common Terminology Criteria for Adverse
Events, version 5.0 (20). However, the criteria do not specify
clear discontinuation guidelines for the medication, and we
considered the following: Case 1 had grade 3 diarrhea and
grade 1 hyperbilirubinemia, which resolved after pazopanib
discontinuation. Antidiarrheal agents were also required for
the management of diarrhea. Case 2 had postoperative grade
3 intracranial hemorrhage, necessitating temporary interrup-
tion, whereas Case 3 required a pazopanib dose reduction and
increased antihypertensive treatment due grade 2 hyperten-
sion. Thus, managing the adverse events required interruption,
discontinuation, dose reduction and symptomatic treatments.
Interruption and discontinuation may require prompt resump-
tion and medication changes, as demonstrated in Cases 2
and 3, respectively; however, the changes have limitations
regarding medication selection. The mechanisms by which
pazopanib causes diarrhea, hemorrhage and hypertension
have been proposed as submucosal fat accumulation in the
gastrointestinal tract (21), targeting kinase events downstream
of glycoprotein VI and other platelet receptors (22), imbalance
in vasoconstrictors and vasodilators, capillary depletion and
direct renal impairment (23).

A PubMed (https:/pubmed.ncbi.nlm.nih.gov/) search for
English-language literature published between January 2000
and April 2024 was conducted using the terms ‘meninges’,
‘solitary fibrous tumor’, ‘hemangiopericytoma’ and ‘pazo-
panib’. The search yielded only two previous studies (17,24); a
comparison with the cases of the present study is summarized
in Table II. Maeda et al (24) reported the off-label use of temo-
zolomide and bevacizumab in 4 SFT cases, including only 1
CNS SFT case additionally treated with pazopanib. The treat-
ment response was evaluated based on the Response Evaluation
Criteria in Solid Tumors, version 1.1 (RECIST 1.1) (6,25) and
Choi criteria. However, several results from these studies were
unavailable. Shorter progression-free survival was observed in
the present study compared with that observed in the Apra et al
study (17), although the efficacy of pazopanib was comparable
between the two studies.

A case report of uterine carcinosarcoma with right lung
metastasis described rapid tumor growth following pazopanib
interruption; tumor reduction was observed following pazo-
panib resumption, suggesting the benefit of early pazopanib
resumption after interruption (26). In the present study, Case


https://www.spandidos-publications.com/10.3892/ol.2024.14791

8 TSUNO et al: PAZOPANIB FOR CENTRAL NERVOUS SYSTEM SOLITARY FIBROUS TUMORS: A CASE SERIES

1 experienced some pazopanib interruptions but no rapid
growth, whereas Case 2 exhibited rapid growth upon pazo-
panib interruption. By contrast, trabectedin was promptly
initiated in Case 3 upon discontinuation of pazopanib, resulting
in no rapid growth. Thus, pazopanib interruption does not
necessarily induce rapid growth. The critical factors for rapid
growth following interruption remain unclear. However, dose
reduction or prompt medication changes may help prevent
rapid growth. Regarding tumor growth and mortality after
interruption, the supratentorial lesions in Case 1 were enlarged
without mortality. By contrast, the infratentorial lesions in
Case 2 were enlarged with perifocal edema, causing fatal
brainstem compression. Case 2 had larger baseline tumors
than those of Case 1, and growth in a confined infratentorial
region could have contributed to the mortality.

Nevertheless, the present study has some limitations. First,
the baseline contrast-enhanced CT for Case 1 was obtained
2.5 months before pazopanib initiation (Table SI) and the
tumor sizes increased during this time. This explains the large
tumor size changes from pre- to post-pazopanib initiation.
This also diverged from strict adherence to the RECIST 1.1
and Choi criteria. Follow-up imaging periods varied across
the cases (Table SI). Case 3 underwent only one follow-up
contrast-enhanced whole-body CT. Therefore, consistent
follow-up imaging is required in further studies. Second,
normalization was not feasible for evaluating quantitative
MRI intensity changes owing to variations in the machines
and imaging conditions for MRI. Thus, further evaluation with
MRI may be required. Third, in Case 3, denosumab caused
sclerotic lytic bone lesions, possibly affecting the efficacy of
pazopanib. However, denosumab is ineffective for soft tissue
lesions. Fourth, the present study describes the experience of
only 3 cases, and it does not assess the robustness or generaliz-
ability of the results. Fifth, prognostic tumor biomarkers for
CNS SFTs have not been established. Interferon-stimulated
gene 15 (27) and p53 (28) have been reported as potential prog-
nostic factors for SFTs; however, there has been no specific
mention for CNS SFTs. The present study lacked data on these
biomarkers, necessitating further investigation.

In conclusion, pazopanib may inhibit both intracranial
and extracranial tumor growth in CNS SFTs with multiple
extracranial metastases. In the present study, 1 patient received
pazopanib for >3 years. Further research and case studies are
required to determine the efficacy of pazopanib. However,
caution is warranted regarding rapid tumor growth following
pazopanib interruption. Thus, abrupt interruption should be
avoided and gradual tapering or prompt transition to alternative
agents is recommended.
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