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ABSTRACT

Background: Alveolar soft part sarcoma (ASPS) is an extremely rare neoplasm that often presents with metastatic disease at di-

agnosis, leading to a poor prognosis. Conventional chemotherapy is generally ineffective against ASPS. Recent studies, nonethe-
less, suggest that tyrosine kinase inhibitors (TKIs) and immune checkpoint inhibitors (ICIs) may be effective treatment options.
Case: We present a seven-year-old girl with stage IV ASPS in whom initial therapy with pazopanib, a TKI, had resulted in sig-
nificant gastrointestinal side effects and poor drug compliance. We switched her treatment to an ICI regimen, a combination of

nivolumab and ipilimumab, which led to a complete response.

Conclusion: This case highlights the value of ICIs as potential treatment options for ASPS in the pediatric population, especially

in patients who cannot tolerate TKIs' side effects.

1 | Introduction

Alveolar soft part sarcoma (ASPS) is an ultra-rare malignancy
accounting for <1% of all soft tissue sarcomas [1]. ASPS typi-
cally occurs in young individuals ranging from 15 to 35years
old. While unusual sites have been reported for the primary
tumor, the lower extremities for adults and the head and neck
region for children remain the typical locations for developing

ASPS [2]. However radiologic studies can help with the diagno-
sis of ASPS, definite diagnosis is dependent mainly on its char-
acteristic histopathologic features and a specific translocation,
der (17)t(X;17) (pll.2; q25), leading to ASPSCRI-TFE3 gene
fusion protein [3]. Microscopically, ASPS is identified by its dis-
tinct pattern of uniform cells with or without multinucleation,
put into nest-like clusters separated by fibrovascular septa, and
the existence of periodic acid Schiff components [4].

Abbreviations: anti-PD-L1, anti-programmed cell death ligand-1; ASPS, Alveolar soft part sarcoma; CNB, core needle biopsy; CR, complete response; CSCO, Chinese
Society of Clinical Oncologists; CTLA-4, Cytotoxic T-lymphocyte-associated protein 4; FDG PET/CT, fluorodeoxyglucose-positron emission computed tomography;
GI, gastrointestinal; NCCN, National Comprehensive Cancer Network; PD-1, programmed cell death protein-1; SD, stable disease; TKI, Tyrosine kinase inhibitor.
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TABLE1 | Timeline of the patient’s clinical course.

Timeline

Clinical manifestation

Imaging finding

Intervention

August 2021

February 2022

March 2022

June 2022

December 2022

July 2023

March 2024

December 2024

Emerging mass in the
sublingual region

The mass reached its maximum size

Total surgical excision of the mass

The patient complained about
GI adverse effects, suggesting
the pazopanib side effects

Poor compliance due to
deterioration of GI side effects
and hair depigmentation

The patient's compliance improved

Well compliance with treatment and
improvement in general condition

The latest follow-up visit revealed
an asymptomatic patient with
no complaints and no signs
of disease recurrence

No imaging has been performed yet

MRI revealed a T1 hypointense
signal, a well-defined mass with
heterogeneous enhancement

FDG PET/CT showed multiple
pulmonary nodules (Figure 1)

Chest CT scan showed multiple
pulmonary nodules (Figure 2a,b)

Chest CT scan revealed stable
pulmonary nodules (Figure 2c)

Chest CT scan indicating
vanishing of pulmonary nodules
in favor of CR (Figure 2d)

CT scan indicating CR

None

No intervention
implemented

The patient underwent
CNB of the mass

Initiation of pazopanib
based on diagnosis
of stage IV ASPS

Pazopanib continued

Switching pazopanib to an
ICI combination regimen
(nivolumab concurrent
with ipilimumab)

The ICI regimen continued

Termination of the
treatment, and the
patient has been advised
to schedule regular
follow-up appointments

Follow-up visit
6 months later

Abbreviations: ASPS, alveolar soft part sarcoma; CNB, core-needle biopsy; CR, complete response; FDG PET/CT, fluorodeoxyglucose-positron emission computed
tomography; ICI, immune checkpoint inhibitor; MRI, magnetic resonance imaging.

FIGURE1 | Performed FDG PET/CT in March 2022, showing multiple bilateral pulmonary nodules (arrows) highly concerning for metastatic

disease.
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FIGURE 2

Contrast-enhanced CT scan of the patient in June 2022, 3months after initiating pazopanib, demonstrated bilateral multiple pul-

monary nodules in coronal (a) and axial views (b) (arrows). CT scan was performed in February 2023, 6 months after initiating pazopanib, showing
stable pulmonary nodules (c) (arrows). CT scan of the patient in July 2024, 6 months after initiation of ICI therapy, revealed no pulmonary nodule (d).

Despite its slow growth pattern, ASPS has a poor
prognosis due to its high metastasis potential, with the
most common sites being the lungs, central nervous sys-
tem, and bones [2]. The 5-year survival rate is reported to be
20%-65% at diagnosis, possibly higher in the pediatric popu-
lation [3, 5].

As a significant proportion of patients diagnosed with ASPS
already have metastatic disease, management plans are pri-
marily medical rather than surgical [6]. ASPS is generally con-
sidered resistant to conventional cytotoxic chemotherapeutic
drugs, and chemotherapy agents play no role in its manage-
ment [7]. While some studies in recent years have supported
the use of tyrosine kinase inhibitors (TKIs), such as pazopanib
and nivolumab, along with with ipilimumab, an immune
checkpoint inhibitors (ICI) in the management of ASPS, these
recommendations are based on limited and controversial
available evidence up to now [2, 8]. ICIs, like nivolumab, are
reserved for patients with ASPS who have failed to be treated
with other therapies (e.g., pazopanib) and have shown incon-
sistent results in reported cases, ranging from disease progres-
sion to promising outcomes [6, 9]. Thus, more studies need to
be conducted to provide evidence in support of these thera-
peutic options for ASPS regarding the scarcity of data and lack
of affirmation in the pediatric population [10]. In this case
report, we present a rare case of a child with ASPS who expe-
rienced adverse effects from pazopanib. The patient showed a
complete response after switching to the ICI combination of
nivolumab and ipilimumab.

2 | Case Presentation

This study reports the clinical course of a previously healthy
5-year-old girl brought to the pediatric oncology clinic, Mahak
Children's Hospital, Tehran, Iran, in February 2022 with a
4x4cm firm, non-tender, slowly growing mass located in the
left paramedian sublingual region for 6 months. A core-needle
biopsy (CNB) of the mass revealed nodules of eosinophilic large
cells with small vesicular nuclei, highly suggestive of ASPS
(Table 1).

Subsequently, the patient underwent total surgical excision of
the mass, confirming the diagnosis by a positive reaction for
TFE-3. At the time, the mitotic activity score was 1, with no ne-
crosis, lymphovascular, or perineural invasion.

To determine the tumor stage, the patient underwent a
whole-body fluorodeoxyglucose-positron emission computed
tomography (FDG PET/CT), revealing multiple small bilat-
eral pulmonary nodules with the greatest diameter of 9 mm
(Figure 1). No metabolic evidence of malignancy was detected
in other parts of the body. Hence, the patient, diagnosed
with stage IV ASPS, started to receive pazopanib, a TKI, in
March 2022 at Mahak Children's Hospital. A follow-up chest
CT scan was conducted 3 months later, revealing pulmonary
nodules without any signs of improvement or progression
(Figure 2a,b). Meanwhile, the patient reported gastrointesti-
nal (GI) side effects, including nausea, vomiting, and loss of
appetite, which were most likely side effects of pazopanib.
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Despite these adverse effects, treatment with pazopanib was
continued, and the patient experienced stable disease (SD).
The pulmonary nodules were stable on the follow-up CT scans
performed in December 2022 (Figure 2c), when adverse ef-
fects of pazopanib deteriorated, and hair depigmentation oc-
curred, resulting in much lower drug compliance. Given the
circumstances, we had to revise the treatment plan to a new
regimen.

Subsequently, pazopanib was withheld, and the patient under-
went nivolumab 1 mg per kilogram (mg/kg) followed by ipili-
mumab 3mg/kg for 4cycles with intervals of 3weeks. After
switching the treatment regimen, the patient's adherence
improved, and the pulmonary nodules disappeared in the CT
scan conducted 6 months later, showing no signs of metasta-
sis to other parts of the body (Figure 2d). The decreased side
effects also contributed to an improved quality of life for the
patient.

Subsequently, nivolumab immunotherapy was maintained for
an additional year. At the most recent follow-up appointment
in December 2024, the patient remained asymptomatic, had
no reported adverse effects, and exhibited no signs of disease
recurrence.

3 | Discussion

We presented a 5-year-old girl diagnosed with ASPS who was in
SD with pazopanib but could not tolerate it due to GI side effects.
Her compliance improved after switching to nivolumab and ip-
ilimumab combination and a complete response to the therapy
was observed.

ASPS, a rare sarcoma with a high mortality and morbidity rate,
usually presents as a slowly growing, non-tender mass. This
indolent behavior and lack of functional impairment typically
lead to delayed diagnosis; most patients present with metastatic
disease [11].

The treatment of ASPS is based on its stage. Surgical excision
could be curative for some patients in the early stages; never-
theless, long-term recurrence and metastasis are not rare [12].
However, according to a study by Ogose et al., there was no
local recurrence after wide excision or amputation following
a mean follow-up period of 70months [13]. Surgical excision
with clear margins is the cornerstone for managing localized
and minimally metastatic ASPS. We successfully employed
this approach, and no local recurrence was observed during
our follow-up.

Radiotherapy and conventional chemotherapy were not used to
manage our patient. According to the literature, radiotherapy
in ASPS might benefit brain metastasis. However, its effective-
ness in pulmonary metastasis treatment has not been observed.
A study assessing the brain metastases of different sarcomas,
including ASPSs, reported an 88% improvement in the local
control rate by concurrently using gamma knife stereotactic
radiosurgery and 16 grays (Gy) [14]. However, one case report
implied a potential benefit of radiotherapy for lung metasta-
sis from ASPS only after using a much higher dose of 44.8 Gy

[15]. The ineffectiveness of chemotherapeutic medications in
treating ASPS has been well known since the late 20th century.
Reichardt et al. stated that only 4% of patients experienced CR in
the disease course using chemotherapeutic agents [2, 16].

Regarding the anti-angiogenic effects of TKIs, they are increas-
ingly being suggested as a valuable option in managing ASPS,
particularly among patients presenting with metastatic disease
[3, 17]. To date, pazopanib and sunitinib are approved for the
treatment of ASPS by the Chinese Society of Clinical Oncologists
(CSCO) and National Comprehensive Cancer Network (NCCN)
guidelines [2]. Pazopanib, a multi-targeted TKI with an inhib-
iting effect on vascular endothelial growth factor and platelet-
derived growth factor signaling, is prevalently associated with
adverse drug effects such as GI side effects and fatigue, which
are reported to be the leading cause of drug discontinuation
according to the Pazopanib for metastatic soft-tissue sarcoma
(PALETTE) study. In this study, hair hypopigmentation oc-
curred in 38% of patients, which was reported to be mild in al-
most all affected patients [17].

In our case, the severe side effects of pazopanib, including se-
vere GI distress and complete hair depigmentation, led us to
switch the patient's medications to immunotherapy despite
achieving SD. At the time, selecting the best treatment option
was a medical challenge. ICIs, including nivolumab, ipilim-
umab, and atezolizumab, have shown possible benefits in treat-
ing ASPS due to their activity against programmed cell death
protein-1 (PD-1), cytotoxic T-lymphocyte-associated protein 4
(CTLA-4), and programmed cell death protein-ligand-1 (PD-
L1), respectively. Among ICIs, only pembrolizumab had been
approved by the CSCO and NCCN guidelines. In contrast, oth-
ers had shown only limited benefits in treating ASPS in a few
studies, especially in pediatric and adolescent subjects [9, 18].
Furthermore, atezolizumab has been shown to be effective in
brain metastasis of ASPS despite a lack of radiologic evidence in
a case report [19]. Additionally, combination therapy using two
ICIs has proven to be more effective than monotherapy with a
single ICI in advanced malignancies [20, 21]. The combination
therapy discussed in previous studies has been shown to be ef-
fective when it includes an anti-CTLA-4 along with either an
anti-PD-1 or anti-PD-L1 [22, 23]. The expression of these mole-
cules in the tumor and its environment could stem from TFE3
upregulating genes in the transforming growth factor (TGF)-
pathway, leading to an inflammation that may enhance PD-1
and PD-L1 expression [24, 25]. The expression of tumor anti-
gens PD-1, PD-L1, and CTLA-4 in patients does not necessarily
predict response to specific antigen inhibitor therapies or other
treatment modalities, as highlighted in earlier studies on ASPS,
non-small cell lung cancer, melanoma, and renal cell carcinoma
[24, 26]. Therefore, we chose the option that provided the broad-
est coverage and had the most significant supporting evidence
from prior surveys: a combined regimen of ipilimumab and
nivolumab [24, 27]. This combination has been shown to have
relatively minimal side effects and good tolerability in the pedi-
atric population. Its efficacy has been demonstrated to surpass
that of single-agent blockade of PD-1 or PD-L1. Monotherapy
with anti-PD-1 or anti-PD-L1 is limited to treating Hodgkin and
non-Hodgkin lymphoma and cancers arising from biallelic mis-
match repair. Furthermore, single-agent blockade of CTLA-4
has not shown any benefit in treating pediatric melanoma and
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solid tumors [28, 29]. Therefore, we decided to proceed with con-
current treatment using ipilimumab and nivolumab, which are
approved for treating metastatic melanoma and hepatoblastoma
[28]. This regimen was highlighted by Conley et al. in their re-
port on a refractory ASPS in a 29-year-old man, which resulted
in an SD [24]. In another report, this regimen resulted in a par-
tial response in a 25-year-old man but was finally discontin-
ued due to adverse effects [28]. In contrast to other reports, our
patient achieved a CR after being treated with a combination
regimen of ICIs. Additionally, in previous studies, the cause of
switching from TKIs to novel therapeutic agents was treatment
failure [9, 24]. However, in our patient, despite achieving an SD,
the medications were changed due to the adverse effects of pa-
zopanib. Finally, after treatment concurrently with ipilimumab
and nivolumab, the treatment with nivolumab was continued
for 1year, and the patient did not experience any local or distant
recurrence.

4 | Conclusion

ASPS is a rare malignancy with high morbidity and mortality
rates. While conventional chemotherapy is almost ineffective in
treatment, novel treatments include TKIs and ICIs. Nivolumab
and ipilimumab, an immunotherapy regimen with activity
against PD-1 and CTLA-4, can be used in metastatic ASPS with
negligible adverse effects and high efficacy. This report could
provide pediatric oncologists with more options and evidence
for treating ASPS. However, observational and clinical trial
studies are needed to address this issue.
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