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1

CASE PRESENTATION

A 29-year-old man was initially diagnosed with
alveolar soft part sarcoma (ASPS) in May 2011 after
presenting with acute abdominal pain requiring an
exploratory laparotomy for an incarcerated internal
jejunal hernia and an inflamed appendix. A 5.4-cm
subdiaphragmatic mass was incidentally found
during this procedure. The mass was removed.
The patient had disease recurrence in May 2012
with distant metastases involving the lung, liver,
pericardium, and omentum. The patient under-
went surgical extirpation of liver and pericardial
lesions. Further progression in lung metastases
was noted by September 2012, and the patient
underwent a right lung wedge resection. Between
December 2012 and June 2015, he received mul-
tiple lines of vascular endothelial growth factor re-
ceptor (VEGFR)-targeted kinase inhibitors, including
sunitinib, pazopanib, and axitinib, but the disease
eventually progressed. Stable disease was the best
response noted for each of these regimens before
progression. Beginning in November 2015, he was
treated with two cycles of liposomal doxorubicin with
progression of disease.

The patient presented to our clinic in April 2016
for a second opinion. Despite intermittent abdom-
inal pain, the patient still had a good performance
status, with an Eastern Cooperative Oncology
Group score of 0. PD-L1 immunohistochemical
testing (clone RBT-PDL1; LifeSpan BioSciences)
fromarchival tumortissue revealed no expression of
PD-L1. This tumor tissue was derived from a bi-
opsy of the patient’s hepatic metastasis during
his preceding treatment-free period. Using a next-
generation sequencing platform to test the same liver
metastasis, the patient was noted to have a single-
nucleotide variant in the EGFR gene and a somatic
deletion in the TP53gene. No other alterations were
detected from this panel. The patient was unable
to be enrolled in an immediate clinical trial, and
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therefore commenced an ipilimumab plus nivolu-
mab combination therapy off protocol at the begin-
ning of June 2016. The patient received four cycles
of intravenous nivolumab 1 mg/kg and ipilimumab
3 mg/kg on day 1 repeated every 21 days. After four
cycles, ipilimumab was discontinued and mainte-
nance therapy with nivolumab was continued at a
dose of 3 mg/kg administered on day 1 of the 21-day
cycle. Figure 1 presents an imaging assessment of
ipilimumab plus nivolumab antitumor activity. After
two cycles of combination ipilimumab and nivolu-
mab, restaging studies demonstrated decrease in
the size of bilateral metastatic pulmonary nodules.
However, the liver metastasis and some of the ex-
tensive peritoneal implants slightly increased in
size, with a decrease in intratumoral density. After
four cycles of this combination therapy, the patient
achieved a partial response (—51% from baseline),
on the basis of Immune-Related Response Evalua-
tion Criteria in Solid Tumors (irRECIST), with a sub-
stantial decrease in the size of multiple bilateral
pulmonary metastases, liver metastases, and peri-
toneal implants. After three cycles of maintenance
nivolumab, the tumor regression continued with a
69% decrease from baseline imaging. During the
course of his treatment, the patient developed a
grade 2 transaminitis after his third cycle of combi-
nation therapy. This was treated with a prednisone
taper starting at 50 mg per day and temporary
interruption of immunotherapy. The patient re-
sumed therapy but continued on his taper of
prednisone down to 2.5 mg per day. As the result of
an increase in levels of ALT and AST, the patient’s
dose of prednisone was increased to 15 mg perday.
Interestingly, the patient has maintained response
to therapy despite the low use of steroids.

DISCUSSION

ASPS is a rare soft tissue sarcoma (STS), account-
ing for < 1% of all STS cases.' Molecularly, it is
characterized by the ASPSCR1-TFE3fusion gene,
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Fig 1. Imaging
assessment of ipilimumab
plus nivolumab antitumor
activity.
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which isencoded by the unbalanced translocation
der(17)t(X;17)(p11;025).? ASPS mostly affects
young adults, with an age range at diagnosis of
19 to 35 years.® Although considered a relatively
indolent tumor, ASPS has high metastatic po-
tential, commonly involving the lung, bone, and
brain.! The median overall survival for patients
presenting with stage IV disease is approximately
40 months, with a 5-year overall survival rate of
20%.! Unlike many other STSs, ASPS is resistant
to traditional anthracycline-based chemother-
apy.! Recently, VEGFR-targeted small-molecule
kinase inhibitors, such as sunitinib and cediranib,
have demonstrated overall response rates of 35%
to 50% in patients with metastatic ASPS.*° For
ASPS refractory to VEGFR-targeted kinase inhib-
itors, there are no reliable salvage therapies; thus,
there is an urgent need for new and effective
treatments.

Checkpoint inhibitors are immuno-oncologic
agents that potentiate T cell-mediated antitumor
immunity. Ipilimumab, an anticytotoxic T-lymphocyte
antigen 4, improves antitumor response through
augmenting T-cell activation and proliferation.®
Nivolumab, a humanized immunoglobulin G4
monoclonal antibody against programmed cell
death (PD-1), reverses T-cell exhaustioninduced
by the ligation of PD-1 receptor to its ligands, PD-
L1 and PD-L2.° With positive impact on overall
survival, checkpoint inhibitors (such as ipilimu-
mab, pembrolizumab, and nivolumab) have rev-
olutionized the treatment approach to melanoma,

non-small-cell lung cancer (NSCLC), and renal cell
carcinoma.” ' The number of emerging indica-
tions for checkpoint inhibitors is expected to grow to
include many more human tumors. Furthermore,
combined checkpoint blockade has been shown
to produce substantially higher antitumor re-
sponse and/or longer progression-free survival
in patients with advanced melanoma or NSCLC
when compared with monotherapy.'®** In fact,
ipilimumab plus nivolumab with nivolumab
maintenance therapy has been FDA approved
as front-line therapy for patients with unresectable
or metastatic melanoma.

To date, several studies have evaluated the
presence of immune infiltrate, including the ex-
pression of PD-1 and PD-L1, in various sarcoma
subtypes.>8 Expression of PD-1 and PD-L1 were
noted on tumor and in the surrounding microenvi-
ronment, but the presence of these markers was
variable among the diverse group of sarcomas,
ranging from those with high PD-L1 expression
(such as epithelioid sarcoma and undifferentiated
pleomorphic sarcoma) to low PD-L1 expression in
mesenchymal chondrosarcoma. In addition, several
studies suggest an adverse prognosis associated
with the presence of PD-L1 expression.!>18

The first signal of clinical activity of checkpoint in-
hibitors in sarcoma came from the SARCO28 trial,
a multicenter phase Il study of pembrolizumab in
patients with heavily pretreated advanced soft tis-
sue and bone sarcomas. *® Four histologic subtypes
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(leiomyosarcoma, liposarcoma, undifferentiated
pleomorphic sarcoma, and synovial sarcoma)
were included in the STS arm. Among 37 evalu-
able patients, the overall response rate was 19%,
with tumor response primarily observed in un-
differentiated pleomorphic sarcoma and liposar-
coma.*® Many clinical trials are ongoing to
evaluate the safety and efficacy of checkpoint
inhibitors, either as monotherapy or in combina-
tion, in patients with metastatic sarcoma.

To the best of our knowledge, this is the first case
report of clinical activity of combination check-
point inhibitors in ASPS. Although rare cases of
spontaneous regression in ASPS have been re-
ported, it is unlikely that this is the explanation in
the case of this patient, who achieved partial tumor
response across multiple sites of metastatic dis-
ease after many years of continuous disease
progression.?%?! On the other hand, spontaneous
regression in ASPS, albeit unusual, suggests the
presence of tumor immune surveillance in this
disease, providing a rationale to evaluate the effi-
cacy of immunotherapy in ASPS. A retrospective
analysis of patients with sarcoma treated with
nivolumab under a patient assistance program
reported one patient with ASPS who concurrently
received pazopanib and experienced stable
disease followed by progression at month 10 of
therapy.?? Considering that this study used
RECIST version 1.1 for assessment of activity,
itisunclearwhetherthis patient’s stable disease
indicated growth, shrinkage, or true stasis. Al-
though SARC028 did not enroll patients with
ASPS, several sarcoma-specific phase Il stud-
ies of immune checkpoint inhibitors are ongo-
ing and will shed light on the answer to this
question (Table 1).

Several possibilities exist to explain the therapeutic
effect of immune checkpoint blockade in ASPS.
Because the ASPSCRI-TFE3 fusion is ubiqui-
tous in ASPS, this fusion product would theoret-
ically serve as a highly selective tumor-specific
antigen. As previously described with other
translocation-associated sarcomas, the breakpoint
where both genes bind could serve as a neoanti-
gen.”® We performed fusion antigen predictions
using two fusion sequences: DPQQEQERER-
LPVSGNLLDVYSSQG (type 1) and DPQQEQERER-
IDDVIDEIISLESSY (type 2).%* We found at least one
fusion peptide, which is potentially immunogenic:
R-IDDVIDEI (R is from ASPS, IDDVIDEI is from
TFE3). The NetMHC 4.0 server (http://www.
cbs.dtu.dk/services/NetMHC-4.0) predicted a
peptide—major histocompatibility complex class
| (HLA-A*02:01) binding affinity of 114.6 nM.
Clearly, this observation would need validation at
least in an in vitro system, and it still does not
address whether ASPS samples have normal
expression of major histocompatibility complex
class | molecules.

Interestingly, TFE3 may serve as a means to mod-
ulate immune activities in the surrounding micro-
environment by several methods. First, TFE3 has
been shown to upregulate genes of the transform-
ing growth factor (TGF)- pathway. TGF-B can
promote and maintain the development of in-
duced Trigs from naive CD4™ T cells through un-
regulated expression of Foxp3.2° This, in turn,
would affect CD8" T-cell proliferation. Of note,
TGF-B gene overexpression has been demon-
strated from human ASPS samples.? In addition,
TFE3 plays an important role in the activation of
CD40 ligand (CD40L) expression, an interaction
that is critical for T cells, B cells, and antigen-
presenting cells.?”?® Whether this interaction

Table 1. Current Alveolar Soft Part Sarcoma-Specific and/or Sarcoma-Specific Immune Checkpoint Inhibitor Clinical Trials

Clinical Trial Phase ASPS Inclusion Immunotherapy Trial ID
Phase Il study of cediranib (AZD2171) in Il Yes No NCT00942877
patients with ASPS
Sunitinib or cediranib for ASPS Il Yes No NCT01391962
Axitinib and pembrolizumab in subjects with Il Yes Yes NCT02636725
advanced ASPS and other soft tissue
sarcomas
Multiarm study to test the efficacy of Il Yes Yes NCT02815995
immunotherapeutic agents (durvalumab/
tremelimumab) in multiple sarcoma
subtypes
Trial of CMB305 and atezolizumab in Il Yes Yes NCT02609984

patients with sarcoma (IMDZ-C232)

Abbreviations: ASPS, alveolar soft part sarcoma; ID, identification.
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results in an inflamed state that favors expression
of PD-1 and/or PD-L1 remains to be seen for this
rare disease.

Although PD-L1 expression in his tumor was neg-
ative, the patient responded to the ipilimumab and
nivolumab combination. This finding is consistent
with prior experience with dual checkpoint block-
ade in melanoma, renal cell carcinoma, and
NSCLC, where PD-L1 expression from pretreat-
ment tumor specimens did not seem to correlate
with response.?® A recent study that evaluated
immune signatures from tumor samples obtained
at multiple time points during the course of treat-
ment with immune checkpointinhibitors suggests
thaton-treatment changesin expression of various
immune markers (including PD-1 and PD-L1)
were of more value than a single assessment of
these markers with pretreatment samples.>° Add-
ing the inherent difficulties with evaluating PD-L1
expression in tumor tissues, which include the
dynamic nature of expression, variable expression
in different tissue sources (primary v metastatic
lesions), heterogeneity of PD-L1 expression within
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