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Background: Conventional cytotoxic drugs are not effective in alveolar soft-part sarcoma (ASPS). Immune checkpoint
(programmed cell death protein 1/programmed death-ligand 1) inhibitors (ICls) are promising drugs in ASPS. A
worldwide registry explored the efficacy of ICI in ASPS.

Materials and methods: Data from adult patients diagnosed with ASPS and treated with ICl for advanced disease in
expert sarcoma centers from Europe, Australia and North America were retrospectively collected, including
demographics and data related to treatments and outcome.

Results: Seventy-six ASPS patients, with a median age at diagnosis of 25 years (range 3-61 years), were registered. All
patients received ICI for metastatic disease. Immunotherapy regimens consisted of monotherapy in 38 patients (50%)
and combination in 38 (50%) (23 with a tyrosine kinase inhibitor). Among the 68 assessable patients, there were 3
complete responses and 34 partial responses, translating into an overall response rate of 54.4%. After a median
follow-up of 36 months [95% confidence interval (Cl) 32-40 months] since the start of immunotherapy, 45 (59%)
patients have progressed on ICI, with a median progression-free survival (PFS) of 16.3 months (95% ClI 8-25
months). Receiving ICl in first line (P = 0.042) and achieving an objective response (P = 0.043) correlated with
a better PFS. Median estimated overall survival (OS) from ICl initiation has not been reached. The 12-month and
24-month OS rates were 94% and 81%, respectively.

Conclusions: This registry constitutes the largest available series of ASPS treated with ICl. Our results suggest that the
ICI treatment provides long-lasting disease control and prolonged OS in patients with advanced ASPS, an ultra-rare
entity with limited active therapeutic options.
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Alveolar soft-part sarcoma (ASPS) is an ultra-rare sarcoma,”
molecularly characterized by the genetic rearrangement
t(X;17)(p11;925), resulting in the ASPSCR1-TFE3 fusion
protein.2 This fusion protein acts as an aberrant transcrip-
tion factor, up-regulating the expression of angiogenesis
and cell proliferation-related genes.®> ASPS affects predom-
inantly young patients, and, although it shows an indolent
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growth pattern, it has a high metastatic potential, with
more than half of the patients developing metastasis,
mainly in lungs, bones and characteristically in the central
nervous system, even many years after initial diagnosis.“'S
ASPS is generally not responsive to classic cytotoxic
drugs,”® while some activity has been described with
vascular endothelial growth factor-based multitargeted
tyrosine kinase inhibitors (TKIs), such as pazopanib,® anlo-
tinib,” sunitinib® or cediranib,”'° the latter two assessed in
a recently published randomized phase Il study.'*

In the past years, several immunomodulatory drugs have
been widely developed in oncology, showing improvements
in patient survival, especially in melanoma, lung and geni-
tourinary carcinomas.****

Immune checkpoint inhibitors (ICIs) have been tested in
sarcoma in several small clinical trials. One of the most
attractive sarcoma subtypes for immunomodulation with
ICls is ASPS. Hints of activity in this histologic subtype were
previously described in small prospective studies including
sarcoma patients with different histologic subtypes.**™*®
More recently, a phase Il study assessed the efficacy of
atezolizumab in a cohort of 49 patients with advanced
ASPS, showing objective responses in 24% of the patients.
These results have recently granted the Food and Drug
Administration (FDA) approval of atezolizumab in this
context. Geptanolimab, another programmed cell death
protein 1 (PD-1) antibody, was prospectively tested in a
cohort of 37 Chinese patients with advanced ASPS, with
more than half of the patients free of progression at 6
months.”® The aim of this worldwide registry is to merge
the available evidence for the activity of ICI in ASPS in
expert sarcoma centers in order to explore its activity in a
big cohort of this ultra-rare sarcoma.

MATERIALS AND METHODS

Patients

Patients diagnosed with ASPS, starting therapy with
PD-1/programmed death-ligand 1 (PD-L1) inhibitors
between October 2014 and October 2021, managed in any
of the 18 participating sarcoma expert centers from Europe,
Australia and North America and treated with ICI for
advanced disease (aged >18 years at the time of start of
therapy) were retrospectively reviewed. Pathological diag-
nosis was confirmed by expert sarcoma pathologist at local
site as per institutional guidelines (based on immunohis-
tochemistry and/or molecular demonstration of the
expression/rearrangement of TFE3). IClI therapy had a
palliative intent. Patients consented for systemic therapy as
per institutional guidelines. In all participating centers, the
approval from ethics committee was obtained for this
international registry as per institutional guidelines.

Data regarding patient demographics, tumor character-
istics and details on previous treatments (surgery, systemic
therapies, including chemotherapy and TKIs) were retro-
spectively recorded. Details regarding the context of the ICI
treatment (clinical trial or not, line of systemic therapy, type
of ICl, regimen—monotherapy or combination), as well as
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details on the course of treatment {date of start and end,
best RECIST 1.1 response,’® date of best response, relevant
adverse events [based on Common Terminology Criteria for
Adverse Events (CTCAE) version 5.0], reason for treatment
discontinuation, date of progression to ICl}, were collected.
Information regarding further lines of immunotherapy and
survival was also recorded.

Statistical analysis

Progression-free survival (PFS) of each therapy was calcu-
lated from the date of start of treatment and estimated by
the Kaplan—Meier method. For PFS, the event was
considered at the time of radiological progression or death
due to any cause, whichever occurs first. In the event of
starting any other therapy without evidence of progression,
patients were censored for PFS. For overall survival (OS),
the event was recorded at the date of the last contact, and
it was calculated from the date of start of each treatment
and estimated by the Kaplan—Meier method. Comparisons
between the variables of interest were carried out by the
log-rank test. When including response in the survival
analysis, a landmark analysis from the date of response
assessment was carried out. Multivariate analysis, with the
variables significant in the univariate analysis, was carried
out according to the Cox proportional hazards regression
model. The validity of proportional hazards assumption was
verified by adding a time-dependent variable to each model
to confirm that hazard ratio (HR) for each covariate did not
increase or decrease over time. Statistical analysis was
carried out with SPSS version 26.0 (IBM, Chicago, IL).

RESULTS

Data from 76 patients, with a median age at diagnosis of 25
years (range 3-61 years), were registered. There was a slight
predominance of males (1 : 1.22) and 53 patients (70%)
were metastatic at diagnosis. The complete demographic
characteristics are included in Table 1.

Data from previous systemic therapies

Fifty-nine patients (78%) had received previous systemic
therapy, including chemotherapy in 21 (28%) and TKls in 56
(74%), with a median of one previous line (range 0-6).
Thirty-nine patients (51%) had previously received sunitinib.
Overall response rate (ORR) was 43% (12/29 assessable
patients) and the median PFS was 14.8 months [95% con-
fidence interval (Cl) 1-31.5 months] (Supplementary
Table S1, available at https://doi.org/10.1016/j.esmoop.
2023.102045). Twenty-six patients (34%) had received
pazopanib with an ORR of 19% and a median PFS of 9.4
months (95% Cl 4.8-14 months).

Data from immune checkpoint inhibitor

All patients received ICI in the context of advanced disease.
Therapy started between October 2014 and October 2021.
Immunotherapy regimens consisted of anti-PD-1/PD-L1
antibody monotherapy in 38 patients (50%) and
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TKI, tyrosine kinase inhibitor.

combination in other 38 (50%) (23 with a TKI). More details
on the regimen are provided in Supplementary Table S2,
available at https://doi.org/10.1016/j.esmoop.2023.
102045. Regarding toxicity, in 17 patients (22.3%), there
was any adverse event grade 3-4, according to CTCAE,
which led to therapy permanent discontinuation in 6 (7.8%)
patients [liver enzyme elevation in 2 patients (in 1 case
together with pneumonitis) and immune-mediated arthritis,
pancreatitis, colitis and skin toxicity in 1 patient each]. More
details on grade 3-4 toxicity are depicted in Table 2. In this
series, two patients underwent surgery during ICl: in one
patient the metastatic disease was resected (and follow-up
was censored at the moment of surgery), and in another
patient the primary tumor was resected (with complete
pathological response in the specimen), but therapy was
maintained, as the patient also presented pulmonary
unresectable nodules. Another patient received palliative
(analgesic) radiotherapy in a non-target lesion.

Among the 68 RECIST-assessable patients, there were 3
(4.4%) complete responses (CRs) and 34 (50%) partial
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Table 1. Patient characteristics (n = 76) Table 2. Grade 3-4 adverse events (based on CTCAE 5.0)
Characteristic n (%) Adverse event n (%)
Sex Alanine/aspartate aminotransferase increased 4 (5)
Male 42 (55) Pneumonitis 3 (4)
Female 34 (45) Arthritis 2 (3)
Age at diagnosis (years), median (range) 25 (3-61) Pancreatitis 2 (3)
Site of primary tumor Colitis 2 (3)
Lower limb 51 (67) Fatigue 2 (3)
Upper limb 8 (12) Other” 3 (4)
Head and neck 6 (8) Seventeen out of 76 (22.3%) patients presented grade 3-4 toxicity.
Trunk 5 (6.5) CTCAE, Common Terminology Criteria for Adverse Events.
Pelvis 2 (2.5) ?Other: one case of hematological toxicity, one case of immune-mediated skin
Other 3 (4) toxicity, one case of seizures.
Stage at diagnosis
Localized/locally advanced 23 (30)
Metastatic 53 (70)
Metastasis-free interval, months, median (range) 13.4 (1-312) responses (PRs), translating into an ORR of 54.4%. Fifty-
S'E:;smeta“as's 71 (63) three (78%) patients had discontinued therapy at the time
Brain 12 (16) of the current analysis [due to progressive disease in 35
Number of metastatic sites, median (range) 2 (1-5) (51%), adverse events in 6 (9%), surgery of all macroscopic
Ann}/ previous surgery 2 (38) disease in 1 (1.5%) and other reasons in 11 (16%) patients].
[o] . . .
Yes 47 (62) Among the six patients who withheld therapy due to
Any previous systemic therapy toxicity, four achieved an objective response (ORR 67%,
No 17 (22) three PRs, one CR), one patient remained with stable dis-
Yes : : : : 59 (78) ease (SD) and the response was not evaluable in another.
Number of previous systemic therapies, median (range) 1 (0-6) : .
Any previous chemotherapy Only one of these patients progressed (duration of response
No 55 (72) 11.5 months and PFS 13.7 months), 5.8 months after
A:;sprevious ™ 2L, stopping therapy due to immune-mediated pancreatitis. The
No 20 (26) patient received a rechallenge of therapy (pembrolizumab),
Yes 56 (74) with maintained disease control (PFS 34.1 months+) at the
Previous systemic therapy time of the last follow-up. The other patients who stopped
Sunitinib 39 . .
Pazopanib 26 therapy were free of progression (treatment-free interval)
Anthracycline-based chemotherapy 13 at 7, 10, 21, 22 and 57 months of follow-up.
Crizotinib 2 After a median follow-up of 36 months (95% Cl 32-40
?;’g‘:;ii';e'base‘j 1 months) since the start of immunotherapy, 45 (66%) pa-
Oral vinorelbine 1 tients have progressed on ICI, with a median PFS of 16.3
Ifosfamide-etoposide 1 months (95% Cl 8-25 months) (Figure 1A). PFS was not
Rl e N L statistically different between those patients receiving PD-1

inhibitor versus PD-L1 inhibitor (P = 0.18), neither due to
the fact of receiving ICl in monotherapy or in combination
(P = 0.38) nor according to other clinical factors such as
age, stage at diagnosis or presence of brain metastasis
(Table 3). However, those patients receiving ICl in first line
had a longer median PFS when compared with patients
previously treated with other systemic therapy before ICI
[median PFS not reached (NR) versus 12.1 months (95% Cl
9.3-14.9 months, P = 0.036)] (Figure 1B). We also found a
trend toward a better PFS with ICI for those patients not
previously treated with TKls than for those who had already
received any TKI drug [median PFS NR versus 12.9 months
(95% CI 9.5-16.3 months), P = 0.071].

Among those patients assessable by RECIST (n = 68, n =
56 for landmark analysis), the fact of achieving an objective
response (CR/PR) correlated with a significantly better PFS
when compared with those patients not responding [me-
dian PFS NR versus 7.9 months (95% Cl 3.9-11.9 months),
P < 0.001] (Figure 1C). Receiving ICl beyond the first line of
advanced disease (HR 3.48, P = 0.042) and achieving an
objective RECIST response on ICI (HR 0.44, P = 0.043) were
found to be statistically significantly related to PFS in the
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Figure 1. Survival analyses. (A) Progression-free survival for all the series (n = 76); (B) progression-free survival according to line of therapy (ICl in first line versus
subsequent lines); (C) progression-free survival according to response achieved by RECIST (complete/partial versus SD/PD); and (D) overall survival according to

response achieved by RECIST (complete/partial versus SD/PD).

Cl, confidence interval; FL, first line; ICI, immune checkpoint inhibitor; mOS, median overall survival; mPFS, median progression-free survival; NR, not reached;

PD, progressive disease; SD, stable disease; SL, subsequent line.

multivariate analysis. In the univariate analysis, toxicity
grade 3-4 did not significantly correlate with response:
among patients experiencing grade 3-4 toxicity ORR was
65% (11/17) and in the other patients it was 44% (25/57),
P = 0.31.

After a median follow-up of 36 months (95% Cl 32-40
months) since the start of immunotherapy, 20 (26%) pa-
tients have died. The median estimated OS from ICl was NR.
The 12-month and 24-month OS rates were 94% (95% Cl
89% to 100%) and 81% (95% Cl 72% to 90%), respectively.
0OS was not significantly impacted by the type of ICI (PD-1
inhibitor versus PD-L1 inhibitor, P = 0.17), or the fact of
receiving ICl in first versus subsequent line of therapy (P =
0.67), but the achievement of an objective response was
related to an statistically significant increase in OS [NR
versus 34.7 months (95% Cl 16.4-52.9 months, P = 0.014)]
(Table 3, Figure 1D).

Sixteen patients received a subsequent line of immuno-
therapy after progressing to the first-line ICI. In 13 patients
(81%), the regimen was a combination (8 with another ICI, 5

4 https://doi.org/10.1016/j.esmoop.2023.102045

with a TKI), while 3 patients received ICl in monotherapy
(Supplementary Table S2, available at https://doi.org/10.
1016/j.esmoop.2023.102045).

With a median follow-up of 23.7 months (95% Cl 3.1-59.3
months) since the start of second line of immunotherapy,
nine (56%) patients have progressed, with a median PFS of
9.9 months (95% Cl 4-15.7 months). Information about
RECIST response was available in nine (56%) patients: three
(33%) obtained a PR, four (44%) SD and two (22%) patients
progressed as their best response. At the time of the cur-
rent analysis, five (31%) of these patients have died, with a
median OS from the start of second line of immunotherapy
of 43 months (95% Cl 26.3-59.7 months).

DISCUSSION

Here we present the results of the first international
retrospective registry on the efficacy of ICl in ASPS. To our
knowledge, this is the largest series ever communicated in
this histology, exploring the activity of systemic therapy in

Volume 8 m Issue 6 m 2023


https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045
https://doi.org/10.1016/j.esmoop.2023.102045

N. Hindi et al.

Table 3. Univariate analysis of factors related to progression-free and
overall survival
Median PFS P Median OS P
from from
ICI (95% Cl) ICl (95%
)
Age (years) 0.18 0.37
<26 12.1 (9.6-14.6) NR
>26 22.6 (6.7-38.5) 57.9 (NA)
Sex 0.29 0.36
Male 17.7 (3.7-31.7) NR
Female 12.1 (9.7-14.4) NR
Stage at diagnosis 0.64 0.23
Localized/LA 16.3 (6.3-26.4) 38.3 (16.4-
60.3)
Metastatic 14.3 (0-28.8) 57 (NA)
Brain metastasis 0.23 0.27
Yes 10.9 (8.4-13.3) 57.9 (NA)
No 20.8 (6.5-35.1) NR
Previous antiangiogenic 0.071 0.85
Yes 12.9 (9.5-16.3) NR
No NR NR
Previous lines NR 0.036 NR 0.67
0 12.1 (9.3-14.9) NR
1 or more
Regimen 0.38 0.60
Monotherapy 12.7 (9-16) NR
Combination 16.8 (8-26) 57 (25-89)
Type of ICI 0.18 0.17
Anti-PD-1 14.3 (7.7-20.8) NR
Anti-PD-L1 NR NR
RECIST best response (n = 56 <0.001 0.014
landmark analysis)
CR/PR NR NR
SD/PD 7.9 (3.9-11.9) 34.7 (16.4-
52.9)

CR, complete response; ICl, immune checkpoint inhibitor; LA, locally advanced; NA,
not available; NR, not reached; OS, overall survival; PD, progressive disease; PD-1,
programmed cell death protein 1; PD-L1, programmed death-ligand 1; PFS,
progression-free survival; PR, partial response; SD, stable disease.

general and immunotherapy specifically. As expected for
this disease, patients were young at diagnosis, the primary
tumor arose in the lower limb in the majority of cases and
almost three-quarters of the population harbored metas-
tasis at diagnosis, confirming its aggressiveness.

Not surprisingly, three-quarters of the patients included
in this series had previously received any TKI drug, high-
lighting the relevance of this therapeutic family in the
management of ASPS. Up to now, TKls were the drugs with
the best data of activity in ASPS, with reported median PFS
ranging from 10.1 to 23.6 months in the existing small se-
ries and ORR ranging from 19.3% to 55%.°%%'?® Data of
efficacy from TKIs in the current series are in line with those
previously reported, supporting the consistency of our data.
In our series, IClI showed a median PFS longer than 16
months and an ORR of 54.4%, which seem in line with the
results obtained with TKIs in previous series. It is important
to highlight that almost 75% of our patients had been
previously treated with a TKI, and, in those patients
receiving ICl in the context of first line, the median PFS with
ICI was NR at the time of the current analysis. Patients with
previous exposure to TKlIs could potentially experience less
benefit from ICIs. This is something already shown in
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melanoma with ICI following therapy with BRAF/MEK in-
hibitors,?**®> and could be related to the modulation of
tumor microenvironment. One of the potential mechanisms
related to secondary resistance to antiangiogenic drugs is
related to macrophages, which could activate mechanisms
of immune evasion.”® In any case, direct prospective com-
parisons between ICl and TKIs would be needed to eluci-
date the superiority of any of these families of drugs in this
disease, as well as the best sequence. The fact that in our
series combination regimens did not show superiority when
compared with ICl monotherapy (with the limitations of our
small size), as well as the activity data on subsequent lines
of immunotherapy, could suggest that sequential therapy
with immunotherapy and TKIs could be the best approach
for the treatment of advanced ASPS. Another interesting
finding of our series was that an objective response ob-
tained during the therapy with ICI correlated with a better
PFS and OS when compared with those patients not
achieving responses. Dimensional tumor reductions induced
by therapy are a surrogate of efficacy of cancer therapies,”’
of special interest in entities with indolent biological
behavior, such as ASPS, in which disease control results
could be influenced by the nature of the disease. Similar
findings (correlation between PFS and ORR) were obtained,
for example, in a prospective study on pazopanib in extra-
skeletal myxoid chondrosarcoma, another ultra-rare sar-
coma with indolent natural history,”® and in a phase Il study
assessing the combination of sunitinib and nivolumab in
selected sarcoma subtypes.™

The results of this series confirm the previous findings
reported in literature and establish the activity of ICI in
ASPS, collected in retrospective series or as subgroup
analysis of small trials including several sarcoma subtypes
(Table 4). These studies reported ORRs ranging from 7.1%
to 75% and median PFS ranging from 6.9 to 23.06
months.** %9293 Two published clinical trials have
assessed the activity of ICI specifically in ASPS. The first
study explored the activity of PD-1 inhibitor geptanolimab,
in a cohort of 37 Chinese patients with advanced ASPS. In
that series, median PFS was 6.9 months (95% CI 5 months-
NR) and one-third of patients (37.8%) achieved an objective
response.’® More recently, the results from an academic
phase Il study developed in USA institutions tested the
activity of atezolizumab in 52 patients. The results from this
study (ORR 37%, median PFS 20.8 months) have granted the
FDA approval of atezolizumab for patients with advanced
ASPS.**

Currently, there are several studies, open to recruitment,
assessing the efficacy of ICI in ASPS (Supplementary
Table S3, available at https://doi.org/10.1016/j.esmoop.
2023.102045). The Axiom study (NCT05333458), ongoing
in the USA, explores atezolizumab as monotherapy or in
combination with selinexor in ASPS, and IMMUNOSARC
(NCT03277924), an European study, sponsored by the
Spanish Group for Research in Sarcoma (GEIS), is assessing
the activity of the combination of sunitinib and nivolumab
in several sarcoma cohorts, one of them being ASPS. The
prospective information of these trials will be very useful
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Table 4. Reported results on immune checkpoint inhibitors in alveolar soft-part sarcoma
Regimen Type of study n mPFS 3- 6- ORR (RECIST) mOS Ref
(months) month month (months)
PFS PFS
Nivolumab- Phase Il trial including 2 (1 monotherapy NA NA NA 1/2 (50%) in NA D’ Angelo et al.*®
ipilimumab several sarcoma subtypes arm, 1 combo) nivolumab arm
Axitinib- Phase Il trial including 12 12.4 72.7% 38.1%  6/11 (54.5%) NR Wilky et al.*®
pembrolizumab several sarcoma subtypes
Nivolumab-sunitinib Phase I/II trial including 7 11.3 NA NA 57% NR Martin-Broto et al."*
several sarcoma subtypes
Toripalimab Phase | trial including several 12 11.1 ~80% ~75% 25% 34.7 Yang et al.”’
tumors
Geptanolimab Phase Il trial ASPS only 37 6.9 70.3% 56.1% 37.8% NA Shi et al.*’
Nivolumab Phase Il study, with a cohort 14 6.0 NA NA 7.1% NA Kawai, CTOS 2020,
of ASPS unpublished data
Atezolizumab Phase Il trial, ASPS only 52 20.8 NA NA 37% NA Chen et al.**
TQB2450-anlotinib  Phase Il trial including several 12 23.06 NA NA 75% NR Liu et al.*°
sarcoma subtypes
Durvalumab- Phase Il trial, including several 10 80% 40% Somaiah et al.**
tremelimumab sarcoma subtypes, one cohort
of ASPS
Immunotherapy Retrospective series, single center 4 NA NA NA 50% NA Groisberg et al.*
PD-1 inhibitor + Retrospective series, single center 7 NA NA NA 28.6% NA You et al.**
antiangiogenic
Current series Retrospective series, ASPS only 76 16.3 54.4 NR

ASPS, alveolar soft-part sarcoma; mPFS, median progression-free survival; NA, not available;

cell death protein 1; PD-L1, programmed death-ligand 1.

NR, not reached; ORR, overall response rate; OS, overall survival; PD-1, programmed

for a better definition of the role of ICI in this ultra-rare
disease.

The underlying mechanism for the efficacy of ICl in ASPS
is still unclear. ASPS is a translocation-related sarcoma, and
consistent with this, the majority of ASPS harbor a stable
molecular background, with low tumoral mutation burden
(TMB),® although isolated cases with high TMB have also
been reported.*® PD-L1 expression has been reported in
29.7%-100% of ASPS samples,”*%*" as well as T-lympho-
cyte infiltration. However, the lack of a clear correlation
among these factors and PFS or OS after therapy with ICI do
not confirm its predictive role.**>*

Microsatellite instability (MSI) is also a molecular pre-
dictive factor for response to ICl. MSI has been described in
a proportion of patients with ASPS. Loss of expression of
MSH2 or MLH1 genes was observed in 18.2% and 27.3% of
cases in a series of 11 ASPS patients.37 Mutational signa-
tures in the mismatch repair (MMR) deficiency pathway
were detected in five out of seven cases of ASPS analyzed in
another small series.>® Interestingly, two of these patients
had received and responded to ICl. However, protein
expression of MLH1, MSH2, MSH6 and PMS2 was preserved
in all cases, suggesting that this MMR deficiency could be
related to the non-canonical components of this pathway.

Finally, the product of the ASPS-TFE3 rearrangement
could also be directly involved in the immune response of
ASPS patients, explaining the predisposition of this histo-
logic subtype for immune-modulating strategies. TFE3 acts
as a transcription factor, which is directly involved in the
activation of CD40 expression, a key factor in the T-cell-
dependent antibody response.®® Additionally, it is also
related to transforming growth factor-3, a wide-spectrum
immune regulator.”® Despite all these hypotheses, much is
still to be unveiled in the mechanisms of action of ICl in
ASPS, and this could only be done through well-designed

6 https://doi.org/10.1016/j.esmoop.2023.102045

correlative studies within specific clinical trials, probably
in the context of international collaborations.

This registry constitutes the largest available series of
ASPS treated with ICI. Our results suggest that treatment
with ICI provides long-lasting disease control and prolonged
OS in patients with advanced ASPS, an ultra-rare entity with
limited active therapeutic options.
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