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A novel SS18-POU5F1 fusion gene was recently reported in soft tissue sarcoma occurring
in three adolescent and young adult patients. Herein, we firstly reported the treatment
response of SS18-POU5F1 sarcoma to immune checkpoint inhibitor, angiogenesis
inhibitor, chemotherapy and radiotherapy. Our patient demonstrated no response to
various systemic therapies including immune checkpoint inhibitor, angiogenesis inhibitor
and chemotherapy. However, we noted that the SS18-POU5F1 sarcoma had a quick,
robust but transient clinical response to radiotherapy. Further studies are needed to
elucidate the mechanism underlying the different tumor response to radiotherapy and
systemic therapy in this kind of tumor.

Keywords: soft tissue sarcoma, SS18, POU5F1, fusion, therapeutic response
INTRODUCTION

Recent advances in clinical molecular diagnostics have provided greater understanding of soft tissue
sarcoma. Herein, we report the clinical course of a sarcoma patient with a novel SS18-POU5F1
fusion gene.
CASE PRESENTATION

An 18-year-old female presented to the local hospital with a painless immovable non-tender 5×5×2 cm
cystic-solidmixedmass founded in the soft tissue of the left groin that had been present for 2months. The
masswaswidely excisedwith negativemargins.Microscopically, the tumorwas composed of two kinds of
cells: the undifferentiated small round cells and the epithelioid big cells. The cells arranged in solid sheets
and trabeculae. The tumor had sheet necrosis and large thick wall blood vessels, and some areas were rich
in blood vessels. The cytoplasmwas scant and eosinophilic. The nuclei were small, round and uniform in
shape. Nucleoli were generally small but prominent. There was brisk mitotic activity (20 mitoses per 10
high-power fields). Immunohistochemically, an extensive panel revealed expression of E-cadherin, b-
catenin, INI-1, and partly expression for panCK, EMA,CD31, Bcl-2,Vimentin. The immunoreactivity for
Fli-1 was weak; the expression for CD99 and S-100 was focal. The tumor was negative for TFE3, CD34,
HMB45, MyoD1, Myogenin, F8, ERG. The ki67 proliferative index was approximately 60%. The
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targeted DNA and RNA sequencing of a panel of 1084 genes
revealed a novel SS18-POU5F1 fusion. The transcript involved
SS18 exon 9, and POU5F1 exon 2. The tumor mutation burden is
0.47 mutations per megabase. Immunohistochemical analysis of
programmed death-ligand 1 expression using the murine 22C-3
antibody revealed a tumor proportion score 3%. The microsatellite
stability analysis showed that the tumor was microsatellite stable.

Four weeks later, the patient presented to the local hospital
again with progressively worsening edema of the left lower limb.
A contrast-enhanced total-body computed tomography (CT)
scan (head to foot) revealed pelvic, mediastinal and bilateral
subclavian lymphadenopathy (Figure 1, Baseline). Ultrasound-
guided biopsy of the subclavian lymphadenopathy confirmed
similar pathological findings to the mass in the left thigh. On
further staging, no other distant metastasis was detected.

She accepted 2 cycles of therapy with docetaxel, anlotinib (a
multitargeted angiogenesis inhibitor) and sintilimab (a
humanized programmed death receptor-1 monoclonal antibody).
Concurrently, she accepted 39Gy (3Gy×13 fractions) radiotherapy
on pelvic, mediastinal and bilateral subclavian lymph node
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metastases. The edema of the left lower limb gradually disappear
during the radiotherapy. A partial response was observed in the
lesions within the radiation fields. However, unfortunately, a
progressive disease was confirmed in the abdominal regions
outside the radiation fields (Figure 1, 1st evaluation). The patient
complained of progressively worsening back pain. Sitting up and
leaning forward tended to ease the pain,while lying downworsen it.

She was referred to our rare tumors clinic for radiotherapy on
the abdominal lymph node metastases (2.5 Gy ×15 fractions).
Concurrently, she accepted chemotherapy with pegylated
liposomal doxorubicin, ifosfamide, vinorelbine and etoposide
within two months. The abdominal lesions shrank significantly
during radiotherapy. The back pain resolved. However,
unfortunately, severe edema of both lower limbs and inferior
abdominal wall relapsed during the late stage of abdominal
radiotherapy. A total-body CT scan (head to foot) showed
progression of the left inguinal, pelvic, mediastinal and
bilateral subclavian lymph node metastases (Figure 1, 2nd
evaluation). She died of systemic metastases 8 months after
the diagnosis.
FIGURE 1 | Scans at baseline, first evaluation (+6 weeks), and second evaluation (+15 weeks) in a SS18-POU5F1 sarcoma patient with multiple lymph
node metastases (LNM) who accepted immune checkpoint inhibitor, angiogenesis inhibitor, chemotherapy and radiotherapy.
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DISCUSSION

A novel SS18-POU5F1 fusion gene was recently described as case
reports of soft tissue sarcoma occurring in three adolescent
and young adult patients (1, 2). All previous and present cases have
relatively similar histopathologic features. All tumors were composed
of sheets and trabeculae of round to epithelioid cells with scant
cytoplasm and round uniform nuclei, exhibiting a high mitotic
activity and necrosis. Immunohistochemically, all tumors variably
expressed cytokeratin, EMA and S-100, suggesting the possibility of
myoepithelial carcinoma, or perhaps a poorly differentiated synovial
sarcoma. Genomic analysis revealed a novel SS18-POU5F1 fusion
mapping to exon 10 of SS18 and exon 2 of POU5F1 in previous
reports, and exon 9 of SS18 and exon 2 of POU5F1 in our case
respectively. RNA sequencing analysis of one previous case showed
that the SS18-POU5F1 tumors cluster with EWSR1/FUS-POU5F1-
positive myoepithelial tumors, suggesting molecular kinship with
this group of tumors (1).

In the present case, we firstly reported the treatment response
of SS18-POU5F1 sarcoma to immune checkpoint inhibitor,
angiogenesis inhibitor, chemotherapy and radiotherapy. Our
patient demonstrated no response to various systemic therapies
including immune checkpoint inhibitor, angiogenesis inhibitor
and chemotherapy. However, we noted that the SS18-POU5F1
sarcoma had a quick, robust but transient clinical response to
radiotherapy. One possible explanation for the transient
response may be the specifically designed low-dose radiation
protocol in order to avoid injury to adjacent radiation vulnerable
tissues. Although the response was transient, we propose that the
fast and favorable response to radiotherapy may play a vital role
in the neoadjuvant setting.

Radioactive seeds implantation may be an alternative
local salvage modality to provide a long-standing exposure to
a mild dose of radiation.
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CONCLUSION

We firstly reported the different treatment response of SS18-
POU5F1 sarcoma to immune checkpoint inhibitor, angiogenesis
inhibitor, chemotherapy and radiotherapy. We recognize that
further studies are needed to elucidate the mechanism
underlying the different tumor response to radiotherapy and
systemic therapy in this kind of tumor.
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be
directed to the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by Medical Ethics Committee in Shandong Cancer
Hospital and Institute. The patients/participants provided their
written informed consent to participate in this study. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data
included in this article.
AUTHOR CONTRIBUTIONS

ZL, HY, and MH performed image acquisition and completed
the manuscript. All authors contributed to the article and
approved the submitted version.
REFERENCES

1. Antonescu CR, Agaram NP, Sung YS, Zhang L, Dickson BC. Undifferentiated
Round Cell Sarcomas With Novel SS18-POU5F1 Fusions. Genes Chromosomes
Cancer (2020) 59(11):620–6. doi: 10.1002/gcc.22879

2. ShenoyA,NewsomK,GrayB,ZhangY,Lagmay JP, IslamS, et al.MalignantRound
Cell TumorWith SS18-POU5F1Fusion: Is it aMyoepithelialNeoplasm, a Synovial
Sarcoma or a New Entity? Histopathology (2020) 77(4):681–4. doi: 10.1111/
his.14171
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Liu, Yuan and Han. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal is
cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
June 2021 | Volume 11 | Article 666946

https://doi.org/10.1002/gcc.22879
https://doi.org/10.1111/his.14171
https://doi.org/10.1111/his.14171
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Therapeutic Response&nbsp;of Soft Tissue Sarcoma With Novel SS18-POU5F1 Fusion: A Case Report
	Introduction
	Case Presentation
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


