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Bringing together the

world’s sarcoma specialists®
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Akira Kawai, MD Robin Jones, MD Takafumi Ueda, MD - Program Co-Chairs
Damon Reed, MD Judith Bovee, MD




Thank You

The Connective Tissue Oncology Society
greatly appreciates your support of the 2019 Annual Meeting. Your funding is vital
and will advance the medical science and care of patients with bone and soft tissue tumors.

Platinum Sponsors
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Tokyo, Japan

Dear Colleagues,

We are delighted to invite you to join us in Tokyo for the 24th Annual Meeting of the Connective
Tissue Oncology Society, November 13-16, 2019. The meeting will be held at the Hilton Tokyo.

The Annual Meeting continues to grow in attendance as well as the number of abstracts submitted.
We will build on the excellent meeting in Rome last year. This year's meeting will provide the
ideal venue for debate and connecting with old friends. This is the first time the meeting has
been in Japan and we would like this to be an opportunity to have further collaboration
between 'East and West'. There will be a special session for mentoring young researchers.

CTOS is unique in bringing to together an international community of scientists, clinicians,
patients and families.

Desmoplastic small round cell sarcoma is the "Sarcoma of the Year" and there will be a special
session focusing on the challenges of diagnosing and treating this rare subtype. In addition,
there will be a number of focused sessions with a multi-disciplinary theme, incorporating new
data from basic science to outcomes research. Further highlights this year will include the
Herman Suit Lecture which will be delivered by Jay Wunder and the Nina Axelrad Lecture by
Richard Gorlick.

There will also be the opportunity to enjoy the amazing history and culture of Tokyo, we are
delighted to provide complimentary tours of the city. The Gala Reception will be at the
traditional Japanese beautiful garden of Happo En.

We look forward to seeing you in Tokyo!

2019 CTOS President 2019 CTOS Program Committee
Akira Kawai, MD Robin Jones, MD Takafumi Ueda, MD - Program Co-Chairs
Damon Reed, MD Judith Bovee, MD
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CTOS 2019 Board of Directors

Akira Kawai, MD, President

akawai@ncc.go.jp

Kirsten Sundby Hall, MD, PhD, Vice President
ksh@ous-hf.no

Rick Haas, MD, Secretary
r.haas@nki.nl

William Tap, MD, Treasurer

tapw@mskcc.org

David Thomas, FRACP, PhD, Immediate Past President

d.thomas@garvan.org.au

Andrea Hayes Jordan, MD (2017-19) Damon Reed, MD (2018-20) Kevin Jones, MD (2019-21)
andrea_hayes-jordan@med.unc.edu Damon.Reed@moffitt.org kevin.jones@nhci.utah.edu

Carol Swallow, MD (2017-19) Abha Gupta, MD, MSc, FRCPC (2018-20) Eugenie Kleinerman, MD (2019-21)
Carol.Swallow@sinaihealthsystem.ca abha.gupta@sickkids.ca ekleiner@mdanderson.org

Paolo G. Casali, MD (2017-19) David Kirsch, MD, PhD (2018-20) Silvia Stacchiotti, MD (2019-21)
paolo.casali@istitutotumori.mi.it david.kirsch@duke.edu Silvia.Stacchiotti@istitutotumori.mi.it
Roberta Maestro, MD (2017-19) Elizabeth Demicco, MD, PhD (2019-21)  Barbara Rapp, Executive Director

rmaestro@cro.it elizabeth.demicco@gmail.com ctos@ctos.org
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2019 Annual Meeting

Program At-a-Glance

Wednesday, 13 November, 2019

12:00 pm - 6:00 pm
12:00 pm - 6:00 pm
2:00 pm - 6:00 pm
5:30 pm - 7:30 pm

Registration
Poster Set Up
TARPSWG Semiannual Meeting

Welcome Reception

Thursday, 14 November, 2019

6:00 am - 5:30 pm
6:15 am -7:30 am
8:00 am - 4:30 pm

8:30 am - 2:00 am
9:00 am - 10:00 am

10:00 am - 10:30 am
10:30 am - 12:00 pm
12:00 pm - 1:00 pm
12:00 pm - 1:00 pm
1:00 pm - 3:00 pm
3:00 pm - 3:30 pm
3:30 pm - 5:30 pm
5:30 pm - 6:30 pm

Registration
Sunrise in Tokyo

5th Annual International Sarcoma Nurse and
Allied Professionals Meeting (iISNAP)
"Strides in Sarcoma Care”

Opening Remarks

SESSION 1 — New WHO Classification

WHO Classification of Bone Tumors: Judith Bovee

WHO Classification of Soft Tissue Sarcomas: Paolo Dei Tos

Clinical Implications of the New WHO Classification: Jean-Yves Blay

Morning Break & Poster Viewing

SESSION 2 — Novel Therapeutic Targets

Lunch

Board of Directors Meeting

SESSION 3 - Clinical Trials + Precision Medicine
Afternoon Break & Poster Viewing

SESSION 4 — Bone Sarcomas

Poster Viewing Reception

EEEEEREEEE]
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Kiku Lobby, 4th Floor
3rd Floor
Ran Room, 3rd Floor

Kiku Ballroom

Kiku Lobby, 4th Floor
Kiku Ballroom

Hinoki Room

Kiku Ballroom

Kiku Ballroom

3rd Floor

Kiku Ballroom
Second Floor

Ran Room, 3rd Floor
Kiku Ballroom

3rd Floor

Kiku Ballroom

3rd Floor



Friday, 15 November, 2019

6:00 am - 5:30 pm
6:15am - 7:30 am
7:00 am - 8:00 am
8:00 am - 8:30 am
8:30 am - 9:30 am
9:30 am - 10:00 am
10:00 am - 11:00 am
11:00 am - 12:00 pm
12:00 pm - 1:00 pm
12:00 pm - 1:00 pm
1:00 pm - 2:00 pm
2:00 pm - 3:00 pm
3:00 pm - 3:30 pm
3:30 pm - 5:30 pm
6:30 pm - 10:30 pm

Registration

Sunrise in Tokyo

Executive Committee Meeting

SESSION 5 — Sarcoma of the Year: DSRCT
SESSION 6 — Multi-Disciplinary Care
Morning Break

SESSION 7 - Radiation Oncology

SESSION 8 — East Meets West in Sarcoma Care

Lunch

Board of Directors Meeting
SESSION 9 - GIST

Herman Suit Lecture — Jay Wunder

Afternoon Break

SESSION 10 - Retroperitoneal / Pelvic Sarcomas

GALA - Reception and Dinner at Happo En
Cocktail Attire

Saturday, 16 November, 2019

6:00 am - 6:00 pm
6:15am - 7:30 am
8:00 am - 10:00 am
10:00 am - 10:30 am
10:30 am - 11:30 am
11:30 am - 12:00 pm
12:00 pm - 1:00 pm
1:00 pm - 1:30 pm
1:30 pm - 3:30 pm
3:30 pm - 4:00 pm
4:00 pm - 5:00 pm
5:00 pm - 6:00 pm
6:00 pm - 6:30 pm
6:30 pm

Registration

Sunrise in Tokyo

SESSION 11 - Paediatric Sarcomas

Morning Break

Nina Axelrad Lecture — Richard Gorlick
SESSION 12 - Young Investigator Awards
Lunch

LSERA Award

SESSION 13 - Soft Tissue Sarcomas: Biology
Afternoon Break

SESSION 14 - Sarcomas: Novel Therapy
SESSION 15 - Challenges in MPNST and NF1
Members Business Meeting

ADJOURN

Kiku Lobby, 4th Floor

Kiku Ballroom

Ran Room, 3rd Floor
Kiku Ballroom

Kiku Ballroom

3rd Floor

Kiku Ballroom

Kiku Ballroom
Second Floor

Ran Room, 3rd Floor
Kiku Ballroom

Kiku Ballroom

3rd Floor

Kiku Ballroom

Happo En

Buses will depart at 6:00 pm from the Hilton Tokyo Hotel. (Badges are required)

Kiku Lobby, 4th Floor
Kiku Ballroom
Kiku Ballroom

3rd Floor
Kiku Ballroom
Kiku Ballroom
Second Floor
Kiku Ballroom
Kiku Ballroom

3rd Floor
Kiku Ballroom
Kiku Ballroom
Kiku Ballroom

Kiku Ballroom
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TARPSWG Semiannual Meeting

Wednesday, November 13th Hilton Tokyo
2:00 to 6:00 pm Ran Room, 3rd Floor
Agenda
2:00 pm - 2:15 pm Welcome Introduction (A. Gronchi)

2:15 pm - 3:00 pm RESAR Update

e Update on Inclusion of Patients with Persistent Disease, Recruitment,
Sites and Funding (D. Gyorki)
e Status of Centralized RESAR Data Collection/Registry (A. Trama)
e Recommendation of New RESAR Project
o Complexity Score Project for Post-op Morbidity (M. Fairweather)
o Biopsy Project (A. Gronchi)
o Correlation between Anticipated Resection vs Actual Resection
o Variation in Pattern of Care (H. Snow)
e Pathology Guidelines Consensus Meeting (B. Dickson)
e Survey on the Impact of STRASS on Routine Use of Preop RT (C. Roland)

3:00 pm - 3.30 pm Update Consensus Guidelines on Primary RPS (C. Swallow - D. Strauss )
3:30 pm - 3:50 pm Dynamic Prediction in Primary RPS (D. Callegaro)

3:50 pm - 4:20 pm Strass vs Strexit Projects (C. Raut)

4:20 pm - 4:30 pm Post-nephrectomy Outcomes Project (M. Fairweather)

4:30 pm - 5:00 pm REC Committee Update (C. Nessim)

e Presentation of Left Pancreatectomy Project (S. Bagaria)

® Presentation of Neo-Adjuvant Chemo Project (W. Tseng)
e Presentation of the Primary Mesenteric Sarcoma Project (S. Ford)
e Presentation of the Myxoid LPS Project (C. Nessim)
® Proposal Ganglioneuroma Project (J. Siclick)
5:00 pm - 5:30 pm Recurrent RPS Series:

* Morbidity Post Resection of Recurrence (G. Lahat)

e Qutcomes of Patients after a Second Recurrence (R. Gladdly)

e Change in Grade between the Primary and the Recurrence (C. Nessim and S. Bagaria)
e Any New Recommendations of Ideas for this Dataset?

5:30 pm - 5:50 pm Update STRASS 2 (W. van Houdt)
5:50 pm - 6:00 pm TARPSWG: Time to Brainstorm Beyond RPS? (All)
6:00 pm AOB and Adjournment (A. Gronchi)



Resistance in GIST is drlven by a myriad of mutations
and demands a different therapeutlc approach*
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Nearly all patients with GIST GIST exhi‘blts broad intra- and | = Anovel approach to kinase

will eventually develop clinical lnter-tumor heterogenelty, \x/lth .| . inhibition against a broad spectrum
resistance to imatinib*3 multlple mutatlons fuellng e -of KIT and PDGFRa mutations may
re5|stance and progresswn13 ¢ . ‘potentially transform treatment in GIST

Could broader mutational coverage translate to sustained disease control?

Deciphera is committed to uncovering scientific insights around resistance

and progression, in order to develop novel approaches for patients with GIST.
Learn more at RethinkGIST.com

o Ea

GIST=gastrointestinal stromal tumor; TKl=tyrosine kinase inhibitor.

References: 1. Ordog T, Zérnig M, Hayashi Y. Targeting disease persistence in gastrointestinal stromal
tumors. Stem Cells Transl Med. 2015;4(7):702-707. 2. Serrano C, George S. Recent advances in the treatment
of gastrointestinal stromal tumors. Ther Adv Med Oncol. 2014;6(3):115-27. 3. Li K, Cheng H, Li Z, et al. Genetic
progression in gastrointestinal stromal tumors: mechanisms and molecular interventions. Oncotarget.

2017;8(36):60589-60604. 4. Hemming ML, Heinrich MC, Bauer S, George S. Translational insights into de Ci hera
gastrointestinal stromal tumor and current clinical advances. Ann Oncol. 2018;29(10):2037-2045. P

© 2019 Deciphera Pharmaceuticals. Deciphera, Deciphera Pharmaceuticals, and the Deciphera logo are trademarks of _\/—
Deciphera Pharmaceuticals, LLC. All rights reserved. DCPH-19-0053 08/19
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2019 CTOS Annual Meeting

November 13-16, 2019
Tokyo, Japan

Wednesday, 13 November, 2019

12:00 pm - 6:00 pm Registration Kiku Lobby, 4th Floor
12:00 pm - 6:00 pm Poster Set Up 3rd Floor
2:00 pm - 6:00 pm TARPSWG Semiannual Meeting Ran Room, 3rd Floor
5:30 pm - 7:30 pm Welcome Reception Kiku Ballroom

Thursday, 14 November, 2019

6:00 am - 5:30 pm Registration Kiku Lobby, 4th Floor
6:15am -7:30 am Sunrise in Tokyo Kiku Ballroom
6:15 am - 6:20 am Case Introduction: Localized High-grade STS
Herbert Loong
6:20 am - 6:35 am The Role of Radiation in High-grade STS
Rick Haas
6:35 am - 6:50 am Surgical Approaches and Resection Margins in High-grade STS
Makoto Endo
6:50 am - 7:05 am Role of Systemic Therapy in Localized Disease
Sebastian Bauer
7:05 am - 7:20 am Pathology and Overview of High-grade STS
Akihiko Yoshida
7:20 am - 7:30 am Wrap-up and What's New in High-grade STS @ CTOS 2019?
Taka Ueda
8:00 am - 4:30 pm 5th Annual International Sarcoma Nurse and Hinoki Room

Allied Professionals Meeting (iSNAP)
"Strides in Sarcoma Care”

8:30 am - 9:00 am Opening Remarks Kiku Ballroom



Thursday, 14 November, 2019

9:00 am - 10:00 am

9:00 am - 2:20 am

9:20 am - 9:40 am

9:40 am - 9:50 am

9:50 am - 10:00 am
10:00 am - 10:30 am

10:30 am - 12:00 pm

Paper #01
10:30 am - 10:45 am

10:45 am - 11:00 am

— SESSION 1 - Kiku Ballroom

New WHO Classification
Chairs: Akihiko Yoshida and Liz Demicco

WHO Classification of Bone Tumors
Judith Bovee

WHO Classification of Soft Tissue Sarcomas
Paolo Dei Tos

Clinical Implications of the New WHO Classification
Jean-Yves Blay

Discussion

Morning Break & Poster Viewing 3rd Floor

— SESSION 2 - Kiku Ballroom

Novel Therapeutic Targets
Chairs: Peter Grimison and Mark Agulnik

3329872

TARGET: OSTEOSARCOMA

THE GENOMIC LANDSCAPE OF OSTEOSARCOMA: A TARGET REPORT

Ching C. Lau'?3; Aaron Taylor'3; Monika J.Y. Sun?; Alex Yu?; Jianhe Shen?; Lisa Teot*;
Don Barkauskus®; Mark Krailo®; Richard Gorlické; Timothy Triche’; Shintaro lwata®?;

Miki Ohira®'%; Jay Wunder''; Irene Andrulis'; Silvia Regina Caminada de Toledo'?;
Antonio Sergio Petrilli'?; Lisa Mirabello'3; Sharon Savage'’®; Robert L. Walker';

Marbin Pineda™; Yuan Jiang'; Sven Bilke™; Jack Zhu'3; Yonghong Wang'?;

Joshua Waterfall’®; Chris T.K. Man®; Sean Davis'®; Jaime M. Guidry Auvil'3;

Daniela S. Gerhard™; Paul Meltzer'

"The Jackson Laboratory for Genomic Medicine; 2Connecticut Children’s Medical Center;
3Texas Children’s Hospital/Baylor College of Medicin; “Boston Children’s Hospital/Harvard
Medical School; *Children’s Oncology Group; *M.D. Anderson Cancer Center; “Children’s
Hospital Los Angeles/University of Southern California; 8Chiba University; °National
Cancer Center of Japan; '°Saitama University; ""Princess Margaret Hospital/University of
Toronto; "?Universidade Federal de Sao Paulo; "*National Cancer Institute

Discussant: Katie Janeway



Thursday, 14 November, 2019

Paper #02
11:00 am - 11:12 am

Paper #03
11:12am - 11:24 am

Paper #04
11:24 am - 11:36 am

Paper #05
11:36 am - 11:48 am

11:48 am - 12:00 pm

12:00 pm - 1:00 pm
12:00 pm - 1:00 pm

3251212

GRACEFUL PROJECT: A GLOBAL COLLABORATION ON CIC-DUX4, BCOR-CCNB3,
HIGH GRADE UNDIFFERENTIATED ROUND CELL SARCOMA (URCS)

Emanuela Palmerini'; Marco Gambarotti'; Ravin Ratan’; Steven DuBois?;

Michael J. Nathenson®; Antoine ltaliano’; Enrique de Alava'?; Robin Jones's;

Salvatore Provenzano?; Giovanni Grignani®; Virginia Ferraresi*; Rossella Bertulli?; Giacomo
G. Baldi''; Antonella Brunello®; Elisa Carretta’; Elisabetta Setola’; Angelo Paolo Dei Tos®;
Alessandra Longhi'; Anna Paioli'; Marilena Cesari'; Michela Pierini'; Uta Dirksen';
Christian Rothermundt'; Javier Martin-Broto'; Bruno Vincenzi'®

'Istituto Ortopedico Rizzoli, Bologna, BO, Italy; Istituto Nazionale dei Tumori, Milano, M,
Italy; 3Istituto di Candiolo, Candiolo, TO, Italy; “Istituto Nazionale Tumori “Regina Elena”,
Roma, RM, ltaly; SAzienda ULSS2, Treviso, TV, Italy; ¢Istituto Oncologico Veneto, Padova,
PD, Italy; ’"MD Anderson Cancer Center, Houston, TX, USA; 8Dana-Faber Cancer Institute,
Boston, MA, USA,; °Institut Bergonié, Bordeaux, France; "°Policlinico Universitario Campus
Biomedico, Roma, RM, lItaly; ""AUSL4 Toscana, Prato, PO, Italy; "?IBIS Instituto de Biome-
dicina de Sevilla, Sevilla, Spain; *The Royal Marsden, London, United Kingdom;
"“Kantonsspital St.Gallen, St. Gallen, Switzerland

3244146

TRANSCRIPTOMIC LANDSCAPE OF 79 HOMOGENOUSLY TREATED
OSTEOSARCOMA TUMORS AT DIAGNOSIS REVEALS TUMOR CLONES AND
MICROENVIRONMENT INTERPLAY ASSOCIATED WITH OSTEOSARCOMA
PROGNOSIS

Antonin Marchais, PhD'; Maria Eugenia Marques da Costa’; Bastien Job®; Robin Droit’;
Rachid Abbas?; Anne G. Brouchet?; Francoise Redini®; Olivia Fromigué'; Cyril Lervat?;
Héléne Pacquement’; Catherine Devoldere*; Claudine Schmitt*; Damien Bodet?;
Sophie Piperno-Neumann’; Natacha Entz-Werle*; Perrine Marec-Berard?; Martha Jimenez®;
Gilles Vassal'; Birgit Geoerger'; Laurence Brugieres'; Nathalie Gaspar'

'Pediatry, Gustave Roussy Cancer Campus, Villejuif, France; 2SBE, Gustave Roussy,
Villejuif, France; 3INSERM, Villejuif, France; “CHU, Toulouse, France; *University, Nantes,
France; ¢Centre Oscar Lambiret, Lille, France; ’Institut Curie, Paris, France;

8IHOP, Lyon, France; “UNICANCER, Paris, France

3255224

IMPACT OF NEXT GENERATION SEQUENCING (NGS) ON DIAGNOSTIC AND
THERAPEUTIC OPTIONS IN SOFT-TISSUE AND BONE SARCOMA (STSB)

Mrinal M. Gounder’; Sally Trabucco?; Dexter X. Jin?; Narasimham Agaram’;

Sandra P. D'Angelo’; Mark Dickson’; Mary Louise Keohan'; Ciara Kelly'; William D. Tap';
Siraj Alf?

"Memorial Sloan Kettering Cancer Center, New York, NY, USA;

2Foundation Medicine, Boston, MA, USA

3255373

TRACING SARCOMA EVOLUTION REVEALS CLONAL ORIGIN OF ADVANCED
METASTASIS

Yuning Tang; Jianguo Huang; Hongyuan Zhang; Hidetoshi Tsushima; David Kirsch;
Benjamin Alman

Duke University, Durham, NC, USA

Discussant: Juneko Grilley-Olson

Lunch Second Floor

Board of Directors Meeting Ran Room, 3rd Floor



Thursday, 14 November, 2019

1:00 pm - 3:00 pm

Paper #06
1:00 pm - 1:12 pm

Paper #07
1:12 pm - 1:24 pm

— SESSION 3 - Kiku Ballroom

Clinical Trials + Precision Medicine

Chairs: Andrew Wagner and Christine Simmons

3255423

MULTI-INSTITUTIONAL EUROPEAN SINGLE-ARM PHASE Il TRIAL OF PAZOPANIB IN
ADVANCED TYPICAL SOLITARY FIBROUS TUMORS: A COLLABORATIVE SPANISH
(GEIS), ITALIAN (ISG), AND FRENCH (FSG) SARCOMA GROUPS STUDY

Josefina Cruz?; Nadia Hindi'; Sarah Dumont3; Nicolas Penel*; Pablo Luna®;

Enrique de Alava®; Jean-Yves Blay’; Silvia Stacchiotti®; Paola Collini®; Andres Redondo?;
Daniel Bernabeu'’; Antonio Lépez Pousa''; Giovanni Grignani'?; David d. Moura'?;
Javier Martinez-Trufero'; Philippe Terrier'®; Marie Karanian’; Axel Le Cesne?;

Paolo Casalié; Javier Martin-Broto'

"Medical Oncology, Hospital Universitario Virgen del Rocio/Instituto de Biomedicina de
Sevilla (IBIS), Seville, Spain; 2Medical Oncology, Hospital Universitario de Canarias,
Tenerife, Spain; 3Medical Oncology, Gustave Roussy Cancer Campus, Villejuif, France;
“Oscar Lambret Cancer Center, Lille, France; *Medical Oncology, Hospital Universitario
Son Espases, Palma de Mallorca, Spain; ¢Pathology, Hospital Universitario Virgen del Ro-
cio, Seville, Spain; "Centre Léon Bérard, Lyon, France; 8Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy; ‘Medical Oncology, Hospital Universitario La Paz
(IdiPAZ), Madrid, Spain; "°Radiology, Hospital Universitario La Paz, Madrid, Spain;
""Medical Oncology, Hospital Sant Pau, Barcelona, Spain; ?Medical Oncology, Istituto di
Candiolo-Fondazione del Piemonte per I’'Oncologia IRCCS Candiolo, Turin, Italy;
3Group of Advanced Therapies and Biomarkers in Oncology, Institute of Biomedicine of
Seville, Ibis/Hospital Universitario Virgen Del Rocio/Csic/Universidad De Sevilla, Seville,
Spain; *“Medical Oncology, Hospital Universitario Miguel Servet, Zaragoza, Spain;
SPathology, Gustave Roussy Cancer Campus, Villejuif, France

3253244

DEVELOPMENT AND VALIDATION OF A MOLECULAR SIGNATURE PREDICTIVE OF
DURABLE CLINICAL BENEFIT FOLLOWING PAZOPANIB THERAPY IN ADVANCED
SOFT TISSUE SARCOMA

Paul Huang'; Alex Lee'; Chris Wilding'; Frank McCarthy'; Nafia Guljar’; Khin Thway?;
Ben Fulton®; Sara Walker®; Alexandra Bell*; Fiona Graham?; Elaine MacDuff; Wei Lin Goh?;
Timothy Kwang Yong Tay’; Christina Messiou?; Richard Buus'; Cyril Fisher?;

Mohamad Farid?; Jeff White®; lan Judson?; Maggie Cheang’; Robin Jones?

'Institute of Cancer Research, London, United Kingdom; 2Royal Marsden Hospital,
London, United Kingdom; 3Beatson West of Scotland Cancer Centre, Glasgow, United
Kingdom; *NHS Greater Glasgow & Clyde Biorepository, Glasgow, United Kingdom;
*Pathology, NHS Greater Glasgow & Clyde, Glasgow, United Kingdom; ¢National Cancer
Centre Singapore, Singapore, Singapore; ’Singapore General Hospital, Singapore,
Singapore; 8University Hospitals Birmingham, Birmingham, United Kingdom



Thursday, 14 November, 2019

Paper #08
1:24 pm - 1:36 pm

Paper #09
1:36 pm - 1:48 pm

1:48 pm - 2:00 pm

3255734

VALIDATION OF GEISTRA SCORE: A PREDICTIVE TOOL OF TRABECTEDIN (TB)
BENEFIT IN ADVANCED SOFT TISSUE SARCOMAS (ASTS), BASED ON GROWTH
MODULATION INDEX (GMI). A RETROSPECTIVE REGISTRY-BASED ANALYSIS FROM
SPANISH GROUP OF SARCOMA

RESEARCH (GEIS)

Javier Martinez-Trufero, PhD MD'; Luis Miguel De Sande Gonzalez?; Pablo Luna';
Javier Martin-Broto®; Rosa Alvarez*; Antonio Casado®; Roberto Diaz Beveridge?;

Andres Poveda’; Juana Maria Cano®; Josefina Cruz’; Antonio Lépez Pousa'®;

Maria Angeles Vaz Salgado'’; Claudia M. Valverde Morales'; Isabel Sevilla'3;

Jeronimo Martinez'*; Jordi Rubio Casadevall’>; Ana De Juan'; Juan Antonio Carrasco'’;
Antonio Gutierrez'®

"Medical Oncology , Hospital Universitario Miguel Servet, Zaragoza, Zaragoza, Spain;
2Medical Oncology, Complejo Asistencial Universitario de Leon, Leon, Leon, Spain;
3Medical Oncology, Hospital Virgen del Rocio, Sevilla, Sevilla, Spain; *“Medical Oncology,
Hospital Gregorio Marafion, Madrid, Madrid, Spain; *Medical Oncology, Hospital Clinico
San Carlos, Madrid, Madrid, Spain; ¢‘Medical Oncology, Hospital La Fe, Valencia, Spain;
“Instituto Valenciano de Oncologia, Valencia, Spain; ®Medical oncology, Hospital General
de Ciudad Real, Ciudad Real, Spain; °Hospital Universitario Canarias, Santa Cruz de
Tenerife, Spain; "’Hospital Sant Pau, Barcelona, Spain; '"Hospital Ramon y Cajal, Madrid,
Spain; '?Medical Oncology, Hospital Vall D'Hebron, Barcelona, Spain; *Hospital Virgen de
la Victoria, Malaga, Spain; “Hospital Virgen de la Arrixaca, Murcia, Spain; "Instituto
Catalan Oncologia, Girona, Spain; “Hospital Marques de Valdecilla, Santander, Spain;
""Hospital Alvaro Cunqueiro, Vigo, Spain; "®Hospital Son Espases, Palma de Mallorca,
Spain; "Hospital son Espases, Palma de Mallorca, Spain

3255286

NANOTECHNOLOGIES FOR CAPTURE AND RELEASE OF EWING SARCOMA-
DERIVED CIRCULATING TUMOR CELLS

Jiantong Dong? Yazhen Zhu?; Noah C. Federman®*; Hsian-Rong Tseng? Paul S. Weiss';
Steven J. Jonas, MD, PhD?

"Chemistry & Biochemistry, Materials Science & Engineering, Bioengineering, and the
California NanoSystems Institute, University of California, Los Angeles, Los Angeles, CA,
USA; 2Molecular and Medical Pharmacology & the California NanoSystems Institute,
University of California, Los Angeles, Los Angeles, CA, USA; *Pediatrics, Eli and Edythe
Broad Center of Regenerative Medicine and Stem Cell Research at UCLA, University of
California, Los Angeles, Los Angeles, CA, USA; *Pediatrics, University of California,

Los Angeles, Los Angeles, CA, USA

Discussant: Anastasia Constantinidou



Thursday, 14 November, 2019

Paper #10
2:00 pm - 2:12 pm

Paper #11
2:12 pm - 2:24 pm

3254588

LAROTRECTINIB EFFICACY AND SAFETY IN PATIENTS WITH TRK FUSION
SARCOMAS

George D. Demetri'; Catherine M. Albert?; Daniel S. Tan®; Stefan Bielack®;

Daniel Orbach®; Steven DuBois®; Noah C. Federman’; Birgit Geoerger®; Shivaani Kummar?®;
Theodore W. Laetsch'®; Ramamoorthy Nagasubramanian'!; Alexander Drilon'?;

David S. Hong'?; David M. Hyman'?; Ulrik Lassen'; Ray McDermott'; Alberto Pappo’s;
Neerav Shukla’®; Shivani Nanda'’; Barrett H. Childs’; Leo Mascarenhas’é;

Cornelis M. van Tilburg'

'Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA, USA; ?Seattle
Children’s Hospital, University of Washington, Fred Hutchinson Cancer Research Center,
Seattle, WA, USA; 3National Cancer Center, 11 Hospital Drive, Singapore 169610,
Singapore; “Pediatrics 5 (Oncology, Hematology, Immunology), Klinikum Stuttgart-Olga-
Hospital, Stuttgart, Germany; °SIREDO Oncology Center (Care, Innovation and Research
for Children, Adolescents and Young Adults with Cancer), Institut Curie, PSL University,
Paris, France; ¢ Dana-Farber/Boston Children’s Cancer and Blood Disorders Center,
Boston, MA, USA; ’University of California, Los Angeles, CA, USA; éGustave Roussy,
Department of Pediatric and Adolescent Oncology, Université Paris-Sud, Université
Paris-Saclay, Villejuif, France; °Stanford Cancer Center, Stanford University, Palo Alto, CA,
USA; "®University of Texas, Southwestern Medical Center/Children’s Health, Dallas, TX,
USA; ""Nemours Children’s Hospital, Orlando, FL, USA; ?Memorial Sloan Kettering Cancer
Center, New York, NY, USA; "*University of Texas MD Anderson Cancer Center, Houston,
TX, USA; "“Department of Oncology, Rigshospitalet, Copenhagen, Denmark; 'St Vincent's
University Hospital and Cancer Trials Ireland, Dublin, Ireland; "*Department of Oncology,
St. Jude Children’s Research Hospital, Memphis, TN, USA; ""Bayer HealthCare
Pharmaceuticals, Inc., Whippany, NJ, USA; "®Children’s Hospital Los Angeles, University
of Southern California Keck School of Medicine, Los Angeles, CA, USA; ""Hopp Children’s
Cancer Center Heidelberg (KiTZ), Heidelberg University Hospital and German Cancer
Research Center (DKFZ), Heidelberg, Germany

3255999

ENTRECTINIB IN NTRK FUSION-POSITIVE SARCOMA: INTEGRATED ANALYSIS OF
PATIENTS ENROLLED IN STARTRK-2, STARTRK-1 AND ALKA-372-001

Stephen V. Liu'; Luis Paz-Ares?; James Hu3; Jirgen Wolf*; Byung Chul Cho>;

Maciej Krzakowski¢; Christine H. Chung’; Manish Patel®; Matthew Taylor®; Harald Zeuner'®;
Amine Aziez'%; Xinhui Huang''; Stuart Osborne’; Anna Farago'

'Georgetown University, Washington, , USA; 2Hospital Universitario 12 de Octubre,
Madrid, Spain; 3University of Southern California/Norris Cancer Center, Los Angeles, CA,
USA; “Center for Integrated Oncology, University Hospital of Cologne, Cologne, Germany;
*Yonsei Cancer Center, Seoul, Korea (the Republic of); *Maria Sklodowska-Curie Institute
of Oncology, Warsaw, Poland; "Moffitt Cancer Center, Tampa, FL, USA; University of
Minnesota, Department of Medicine, Minneapolis, MN, USA; °Oregon Health & Science
University, Portland, OR, USA; "°F. Hoffmann-La Roche, Basel, Switzerland; ""Genentech,
San Francisco, CA, USA; 2Massachusetts General Hospital, Boston, MD, USA



Thursday, 14 November, 2019

Paper #12
2:24 pm - 2:36 pm

Paper #13
2:36 pm - 2:48 pm

2:48 pm - 3:00 pm
3:00 pm - 3:30 pm

3:30 pm - 5:30 pm

Paper #14
3:30 pm - 3:42 pm

Paper #15
3:42 pm - 3:54 pm

3206452

WEEKLY NAB-SIROLIMUS IN PATIENTS WITH ADVANCED MALIGNANT
PERIVASCULAR EPITHELIOID CELL TUMORS (PECOMA): RESULTS FROM AMPECT,
AN OPEN-LABEL PHASE 2 REGISTRATION TRIAL WITH INDEPENDENT RADIOLOGY
REVIEW

Mark Dickson’; Vinod Ravi''; Richard F. Riedel?; Kristen Ganjoo®; Brian A. Van Tine*
Rashmi Chugh®; Lee Cranmer?; Erlinda Gordon’; Jason Hornick®; David Kwiatkowskié;
Heng Du®; Berta Grigorian?®; Anita N. Schmid®; Shihe Hou’; Katherine Harris’; Neil Desai’;
Andrew Wagner'®

"Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Duke Cancer Institute,
Durham, NC, USA; 3Stanford University, Stanford, CA, USA; “Washington University in
Saint Louis, St. Louis, MO, USA; *University of Michigan, Ann Arbor, MI, USA;

¢Univ Washington/Fred Hutchinson Cancer Res Ctr, Seattle, WA, USA; ’Sarcoma Oncology
Center, Santa Monica, CA, USA; 8Brigham and Women’s Hospital, Boston, MA, USA;
?Aadi Bioscience, Pacific Palisades, CA, USA; "Dana-Farber Cancer Institute, Boston, MA,
USA; "MD Anderson Cancer Center, Houston, TX, USA

3250355

A PHASE 1 DOSE ESCALATION STUDY OF INTRAVENOUS TK216 IN PATIENTS WITH
RELAPSED OR REFRACTORY EWING SARCOMA

Paul Meyers, MD'; Joseph A. Ludwig? Noah C. Federman?®; Najat C. Daw*;

Margaret E. Macy®; Richard F. Riedelé; Jodi A. Muscal’; Xen lanopoulos?;

James Breitmeyer’; Jeffrey Toretsky?®

"Memorial Sloan-Kettering Cancer Center, New York, NY, USA; 2Internal Medicine, MD
Anderson Cancer Center, Houston, TX, USA; 3Pediatrics, UCLA Medical Center,

Los Angeles, CA, USA; “Pediatrics, MD Anderson Cancer Center, Houston, TX, USA;
SPediatrics, Children’s Hospital of Colorado, Aurora, CO, USA; ¢Internal Medicine, Duke
University Medical Center, Durham, NC, USA; "Pediatrics, Texas Children’s Hospital,
Houston, TX, USA; éPediatrics, George Washington University Medical Center,
Washington, DC, USA; ?Oncternal Therapeutics, San Diego, CA, USA

Discussant: Bob Maki

Afternoon Break & Poster Viewing 3rd Floor

— SESSION 4 — Kiku Ballroom

Bone Sarcomas
Chairs: Taka Ueda and Roberta Sanfillipo

3229546

TRAINED AND TESTED DECISION TREE OF RADIOGRAPHIC PARAMETERS RELIABLY
PREDICTS ASEPTIC FAILURE OF COMPRESSIVE OSSEOINTEGRATION
ENDOPROSTHESES

Lindsay Parlee’; Yee-Cheen Doung’; James Hayden'; Ryland Kagan';

Kenneth R. Gundle, MD?

'Orthopaedics & Rehabilitation, Oregon Health & Science University, Portland, OR, USA;
2QOperative Care Division, Portland VA Medical Center, Portland, OR, USA

3256557

NAVIGATED EXTREMITY SARCOMA RESECTION: ACCURACY AND
REPRODUCIBILITY USING A NOVEL FLUOROSCOPY-BASED REGISTRATION
TECHNIQUE FOR JOINT-SPARING BONE CUTS

Ibrahim S. Alshaygy; Jean-Camille Mattei; Georges Basile; Anthony Griffin; Xun Lin;
Peter Ferguson; Jay Wunder

Orthopaedic Department, Mount Sinai Hospital, Toronto, ON, Canada

7



Thursday, 14 November, 2019

Paper #16
3:54 pm - 4:06 pm

Paper #17
4:06 pm - 4:18 pm

4:18 pm - 4:30 pm

Paper #18
4:30 pm - 4:42 pm

Paper #19
4:42 pm - 4:54 pm

3235120

ROLE OF EMT TRANSCRIPTION FACTORS IN THE METASTATIC POTENTIAL OF
OSTEOSARCOMA

Sana Mohiuddin, MBBS'; Salah-Eddine Lamhamedi Cherradi?; Dhruva K. Mishra*;

Kristi Pence*; Standhya Krishnan?; Brian A. Menegaz?; David McCall';

Alejandra R. Velasco?, Danh D. Truong? Branko Cuglievan’; Amelia Vetter?; Eric R. Molina;
Min P. Kim?*; Joseph A. Ludwig?

"Pediatrics, MD Anderson Cancer Center, Houston, TX, USA; 2Sarcoma Medical Oncology,
MD Anderson Cancer Center, Houston, TX, USA; 3Rice University, Houston, TX, USA;
4Houston Methodist, Houston, TX, USA

3249338

VACCINATION TO ENHANCE THE ANTI-TUMOR ACTIVITY OF GD2 CHIMERIC
ANTIGEN RECEPTOR EXPRESSING VZV-SPECIFIC T CELLS IN RELAPSED
OSTEOSARCOMA

Sarah Whittle, MD'; Natalia N. Lapteva?;, Margaret Gilbert?;, Mina Al-Sabbagh?;

Bambi Grilley?; Carlos A. Ramos?; Bilal Omer?; Tao Wang? Hao Liu?; Stephen Gottschalk?;
Helen Heslop?; Cliona Rooney?; Lisa L. Wang'

"Pediatrics, Baylor College of Medicine, Houston, TX, USA; 2Cell and Gene Therapy,
Baylor College of Medicine, Houston, TX, USA; 3St. Jude Children’s Research Hospital,
Memphis, TN, USA

Discussant: Steve Thorpe

3256545

SOLITARY BONE METASTASES FROM SARCOMAS:

IS THERE ANY PLACE FOR CURATIVE SURGERY?

Jean-Camille Mattei, MD, PhD; Ibrahim S. Alshaygy; Georges Basile; Anthony Griffin;
Peter Ferguson; Jay Wunder

AP-HM, Aix-Marseille University, Marseille, France

3255440

COMPARISON OF MAP VERSUS MAPIE (POOR HISTOLOGIC RESPONSE) OR MAP
PLUS PEGYLATED INTERFERON-a (GOOD HISTOLOGIC RESPONSE) IN
NEWLY-DIAGNOSED RESECTABLE OSTEOSARCOMA: RESULTS FROM THE
EURAMOS-1 TRIAL WITH LONG-TERM FOLLOW-UP

Katherine A. Janeway, MD'; Fiona C. Ingleby?; Sigbjorn Smeland?®;, Jeremy Whelan*,
Neyssa Marina®; Mark Bernstein®; Trude Butterfass-Bahloul’; Gabriele Calaminus®;

Lor Randall?; Karen Sanders?; Babasola Popoola?; Mark Krailo'™; Matthew R. Sydes?;
Stefan Bielack'

'Dana Farber Cancer Institute, Boston, MA, USA; 2University College London, London,
United Kingdom; 3Lund University, Lund, Sweden; *University College London Hospitals,
London, United Kingdom; SFive Prime Therapeutics, Inc, San Francisco, CA, USA;
¢University of Toronto, Toronto West Hospital, Toronto, ON, Canada; ’Centre for Clinical
Trials, University Hospital Muenster, Muenster, Germany; 8UKB University of Bonn, Bonn,
Germany; UC Davis Health, Sacramento, CA, USA; "°Keck School of Medicine, University
of Southern California, Los Angeles, CA, USA; "'Stuttgart Cancer Center, Olgahospital,
Stuttgart, Germany



Thursday, 14 November, 2019

Paper #20
4:54 pm - 5:06 pm

Paper #21
5:06 pm - 5:18 pm

5:18 pm - 5:30 pm

5:30 pm - 6:30 pm

3228794

APATINIB PLUS CAMRELIZUMAB (SHR-1210) FOR UNRESECTABLE HIGH-GRADE
OSTEOSARCOMA (APFAQO) PROGRESSING AFTER CHEMOTHERAPY: A SINGLE ARM,
OPEN-LABEL, PHASE 2 TRIAL

Lu Xie, MD’; Jie Xu'; Wei Guo’; Jin Gu?; Xin Sun'; Kuisheng Liu'; Xiaodong Tang’;
Kunkun Sun®; Danhua Shen?; Yuan Li*

"Musculoskeletal Tumor Center, Peking University People’s Hospital, Beijing, China;
2Surgical Oncology, Peking University Shougang Hospital, Beijing, China; *Pathology
Department, Peking University People’s Hospital, Beijing, China; “Radiology Department
& Nuclear Medicine Department, Peking University People’s Hospital, Beijing, China

3255674

DEVELOPMENT AND VALIDATION OF A NOVEL SODIUM FLUORIDE-PET RESPONSE
CRITERIA FOR SOLID TUMORS (NAFCIST) IN A PHASE 1 CLINICAL TRIAL OF ALPHA
PARTICLE RADIUM 223 IN OSTEOSARCOMA

Vivek Subbiah, MD'; Pete Anderson?; Eric Rohren®; Gregory Ravizzini*;

Homer Macapinlac*; Kalevi Kairemo*

'Investigational Cancer Therapeutics, The University of Texas MD Anderson Cancer
Center, Houston, TX, USA; 2Cleveland Clinic, Cleveland, OH, USA; 3Baylor, Houston, TX,
USA; *Nuclear Medicine, MD Anderson Cancer, Houston, TX, USA

Discussant: Silvia Stacchiotti

Poster Viewing Reception 3rd Floor



Friday, 15 November, 2019

6:00 am - 5:30 pm
6:15am -7:30 am
6:15 am - 6:20 am

6:20 am - 6:35 am

6:35 am - 6:50 am

6:50 am - 7:05 am

7:05am -7:20 am

7:20 am - 7:30 am

7:00 am - 8:00 am

8:00 am - 8:30 am

Paper #22
8:00 am - 8:12 am

Paper #23
8:12 am - 8:24 am

8:24 am - 8:30 am

Registration Kiku Lobby, 4th Floor
Sunrise in Tokyo Kiku Ballroom

Case Introduction: Metastatic Ewing Sarcoma
Herbert Loong

Pathology and Overview of Small Blue Round Cell Tumours
Judith Bovee

Surgical Approaches to Localized Ewing Sarcoma
Kenneth Rankin

Role of Systemic Therapy in Ewing Sarcoma
Jeremy Lewin

Metastatic Ewing — When Is There a Role for RT
Angela Hong

Wrap-up and What's New in Ewing Sarcoma @ CTOS 2019?
Damon Reed

Executive Committee Meeting Ran Room, 3rd Floor

— SESSION 5 - Kiku Ballroom

Sarcoma of the Year: DSRCT
Chairs: Makoto Endo and Jon Trent

3251509

WHOLE ABDOMINOPELVIC RADIOTHERAPY AND RADIOIMMUNOTHERAPY AFTER
COMPLETE RESECTION OF DESMOPLASTIC SMALL ROUND CELL TUMOR (DSRCT):
MAJOR IMPACT ON

SURVIVAL

Shakeel Modak, MD'; James Saltsman’; Neeta Pandit-Taskar?; Emily Slotkin';

Todd Heaton'; Justin T. Gerstle'; Suzanne Wolden?®; Michael P. LaQuaglia’

"Pediatrics, Memorial Sloan Kettering Cancer Center, New York, NY, USA; ?Radiology,
Memorial Sloan Kettering Cancer Center, New York, NY, USA; 3Radiation Oncology,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

3254390

SINGLE-CELL RNA-SEQUENCING IDENTIFIES DISTINCT TUMOR CELL
SUBPOPULATIONS AND IMMUNE INFILTRATE IN DESMOPLASTIC SMALL ROUND
CELL TUMORS (DSRCT)

Julien Vibert'; Clémence Hénon? Nadége Gruel'; Léo Colmet-Daage?;

Asuka Kawai-Kawashi?; Thomas Eychenne?; Joshua Waterfall'; Julien Adam3;

Axel Le Cesne?; Olivier Mir®; Charles Honoréé; Olivier Delattre!; Sarah Watson’;

Sophie Postel-Vinay?

"INSERM, UMR830, Cancer, Hétérogénéité, Instabilité et Plasticité, Institut Curie, Paris,
France; 2INSERM, UMR981, ATIP-Avenir Group, Gustave Roussy Cancer Campus, Villejuif,
France; SDepartment of Pathology, Gustave Roussy Cancer Campus, Villejuif, France;
‘Department of Cancer Medicine, Gustave Roussy Cancer Campus, Villejuif, France;
*Department of Ambulatory Care, Gustave Roussy Cancer Campus, Villejuif, France;
éDepartment of Cancer Surgery, Gustave Roussy Cancer Campus, Villejuif, France

Discussant: Bill Tap

10



Friday, 15 November, 2019

8:30 am - 9:30 am

Paper #24
8:30 am - 8:42 am

Paper #25
8:42 am - 8:54 am

Paper #26

8:54 am - 9:06 am

Paper #27
9:06 am - 2:18 am

— SESSION 6 - Kiku Ballroom
Multi-Disciplinary Care

Chairs: Melissa Burgess and Norio Yamamoto

3253497

A PHASE 1l RANDOMISED CONTROLLED TRIAL COMPARING HISTOTYPE-TAILORED
NEOADJUVANT CHEMOTHERAPY AND STANDARD CHEMOTHERAPY IN PATIENTS
WITH HIGH-RISK SOFT TISSUE SARCOMAS (ISG-1001): A SARCULATOR-BASED
PROGNOSTIC RISK STRATIFICATION ANALYSIS

Sandro Pasquali’; Emanuela Palmerini?; Vittorio Quagliuolo®; Javier Martin-Broto?;
Antonio Lépez Pousa®; Giovanni Grignanié; Antonella Brunello’; Jean-Yves Blay?;

Oscar Tendero?®; Roberto D. Beveridge'®; Virginia Ferraresi'’; Iwona Lugowska'?;
Domenico Merlo’; Valeria Fontana'’; Emanuela Marchesi'; Davide M. Donati?;

Elena Palassini’; Silvia Stacchiotti’; Silvia Bague'; Jean M. Coindre';

Angelo Paolo Dei Tos'; Piero Picci'®; Paolo Bruzzi'®; Paolo Casali'; Alessandro Gronchi'
"Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy; ?Istituto Ortopedico
Rizzoli, Bologna, Italy; 3Humanitas Cancer Centre, Rozzano, Italy; “Virgen del Rocio
University Hospital, Valencia, Spain; *Hospital Sant Pau, Barcellona, Spain; ¢*Candiolo
Cancer Institute - FPO, IRCCS, Candiolo, Italy; "Veneto Institute of Oncology, Padova,
Italy; 8Centre Léon Bérard, Lyon, France; *Hospital Universitario Son Espases, Palma de
Mallorca, Spain; "°"Hospital Universitario y Politécnico La Fe, Valencia, Spain; "'Istituto
Nazionale Tumori Regina Elena, Rome, Italy; "?Instytut im. Marii Sklodowskiej-Curie,
Warsaw, Poland; "IST Istituto Nazionale per la Ricerca sul Cancro, Genoa, Italy; "Italian
Sarcoma Group, Bologna, Italy; ®"Hospital de la Santa Creu i Sant Pau, Barcelona, Spain;
"$Institut Bergonie, Bordeaux, France; "”University of Padova, Padova, Italy

3253041

THERAPEUTIC RELEVANCE OF MOLECULAR SCREENING PROGRAM FOR PATIENTS
WITH SARCOMA? ANALYSIS FROM THE PROFILER TRIAL

Armelle Dufresne; Patrick Arnaud-Coffin; Mehdi Brahmi; Olivier Tredan; Pierre Meeus;
Daniel Pissaloux; Valery Attignon; David Perol; Jean-Yves Blay

Centre Leon Berard, Lyon, France

3253370

PERSONALISED MEDICINE FOR HIGH-RISK PAEDIATRIC AND AYA SARCOMA
PATIENTS

Emmy D. Fleuren, PhD’; Jinhan Xie'; Paulette Barahona'; Alexandra Sherstryuk’;
Daniel Batey'; Jin Yi Lim'; Loretta Lau’; Dong Anh Khuong Quang'; Tim Failes’;
Shu-Oi Chow'; Chelsea Mayoh'; Marie Wong'; Amit Kumar'; ZERO Omics Team’;
ZERO Preclinical Drug Testing Team'; ZERO Senior Management Team'; David Thomas?;
Toby Trahair'; Michelle Haber'; Emily Mould'; Richard Lock’; David Ziegler';

Vanessa Tyrrell'; Mark Cowley'; Paul Ekert'

'Children’s Cancer Institute, Sydney, New South Wales, Australia; ?Garvan Institute of
Medical Research, Sydney, New South Wales, Australia

3256280

RE-IRRADIATION FOR RECURRENT CHORDOMAS OF THE SPINE AND SACRUM
WITH HIGH DOSE STEREOTACTIC BODY RADIATION THERAPY

Chinzi J. Jin'; Anne Reiner?; Adam Schmitt'; Daniel Higginson'; llya Laufer®; Eric Lis®;
Ori Barzilai®; Patrick Boland*; Mark H. Bilsky?®; Yoshiya Yamada, MD, FRCPC'

'Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, NY, USA;
2Epidemiology, Memorial Sloan Kettering Cancer Center, New York, NY, USA;
3Neurosurgery, Memorial Sloan Kettering Cancer Center, New York, NY, USA;
“Orthopedics, Memorial Sloan Kettering Cancer Center, New York, NY, USA; *Radiology,
Memorial Sloan Kettering Cancer Center, New York, NY, USA

11



Friday, 15 November, 2019

9:18 am - 2:30 am

9:30 am - 10:00 am

10:00 am - 11:00 am

Paper #28
10:00 am - 10:12 am

Paper #29
10:12 am - 10:24 am

Paper #30
10:24 am - 10:36 am

Discussant: Will Tseng

Morning Break 3rd Floor

— SESSION 7 - Kiku Ballroom

Radiation Oncology
Chairs: David Kirsch and Sarah Dumont

3242507

SPATIALLY-FRACTIONATED STEREOTACTIC BODY RADIOTHERAPY FOR LOCALIZED
UNRESECTABLE, OLIGO-METASTATIC OR WIDELY-METASTATIC CONVENTIONAL
TYPE CHONDROSARCOMA: A PROSPECTIVE PHASE | TRIAL

Sai Duriseti, MD, PhD'; James Kavanaugh'; Sreekrishna Goddu'; Tammy Senter’;
Jennifer Harris'; Michael Watts'; Clifford Robinson'; Angela Hirbe?; Brian A. Van Tine?;
Matthew Spraker!

'Radiation Oncology, Washington University in St. Louis, St. Louis, MO, USA;

2Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA

3250148

THE RADIO-ENHANCER HAFNIUM OXIDE NANOPARTICLE, NBTXR3 ACTIVATED BY
RADIATION THERAPY IN PATIENTS WITH LOCALLY ADVANCED SOFT TISSUE
SARCOMA: A PHASE II/1ll TRIAL

Sylvie Bonvalot’; Piotr Rutkowski?; Juliette Thariat®; Sébastien Carrére*; Anne Ducassou®;
Marie-Pierre Sunyach?; Peter Agoston’; Angela Hong®; Augustin Mervoyer®;

Marco Rastrelli'®; Victor Moreno''; Rubi Li'?; Béatrice Tiangco'3; Vincent Servois’;

Patricia Said'; Mikaela Dimitriu'; Eva Wardelmann'®; Philippe Terrier'; Alexander Lazar";
Judith Bovee'®; Cécile Le Péchoux'; Zsusanna Papai'?

'Institut Curie, Paris, France; 2Maria Sklodowska-Curie Institute -Oncology Center,
Warsaw, Poland; 3Centre Francgois Baclesse, Caen, France; *Centre Regional De Lutte
Contre Le Cancer Paul Lamarque, Montpellier, France; °Institut Universitaire du Cancer
de Toulouse-Oncopole (IUCT-O), Toulouse, France; ¢Léon Bérard Cancer Center, Lyon,
France; "Orszagos Onkologiai Intézet, Budapest, Hungary; éThe University of Sydney,
Camperdown, New South Wales, Australia; °Institut de Cancerologie de I'Ouest- Rene
Gauducheau, Saint-Herblain, France; Istituto Oncologico Veneto IRCCS, Padua, Italy;
""Hospital Fundacién Jimenez Diaz, Madrid, Spain; '2St. Luke’s Medical Center, Quezon
City, Philippines; "*The Medical City APS Cancer Institute, Pasig City, Philippines;
“Nanobiotix, SA, Paris, France; "*University Hospital Minster, Miinster, Germany;
"$Institute Gustave Roussy, Villejuif, France; "MD Anderson Cancer Center, Houston, TX,
USA; "®Leiden University Medical Center, Leiden, Netherlands; "Hungarian Defence
Forces, Budapest, Hungary

3255664

SPATIALLY FRACTIONATED GRID RADIOTHERAPY PRIOR TO NEOADJUVANT
CONVENTIONALLY FRACTIONATED RADIOTHERAPY FOR VERY HIGH-RISK SOFT
TISSUE AND OSTEO- SARCOMAS: PROMISING PATHOLOGIC RESPONSE WITH
SAFE DOSE ESCALATION

James W. Snider, MD'; Jason Molitoris’; Susan Shyu?; Stephanie Rice?; Emily Kowalski?;
Cristina Decesaris?; Jill Remick?; Lori Campbell?; Nader Hanna'; Vincent Ng’;

William Regine’

'Department of Radiation Oncology, University of Maryland School of Medicine,
Baltimore, MD, USA; 2Department of Radiation Oncology, University of Maryland Medical
Center, Baltimore, MD, USA
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Friday, 15 November, 2019

Paper #31
10:36 am - 10:48 am

10:48 am - 11:00 am

11:00 am - 12:00 pm

Paper #32
11:00 am - 11:12 am

Paper #33
11:12am - 11:24 am

3250473

ANGIOSARCOMA OF THE SCALP AND FACE: COMPARING RADIATION DOSE
DISTRIBUTIONS BETWEEN HIGH-DOSE-RATE SURFACE APPLICATOR (HDR-SA)
BRACHYTHERAPY AND VOLUMETRIC MODULATED ARC THERAPY (VMAT)
Devarati Mitra, MD, PhD?; Yaguang Pei’; Ivan Buzurovic'; Philip Devlin’;

Elizabeth Baldini'; Miranda Lam’

'Radiation Oncology, Dana Farber Cancer Institute, Boston, MA, USA;

2Radiation Oncology, MD Anderson Cancer Center, Houston, TX, USA

Discussant: Shane Zaidi

— SESSION 8 — Kiku Ballroom

East Meets West in Sarcoma Care

Chairs: Bruno Vincenzi and Ashish Gulia

3247634

PREVALENCE AND PROGNOSTIC IMPACT OF COMORBIDITIES IN SARCOMAS:

A POPULATION-BASED STUDY OF 3746 PATIENTS IN HONG KONG

Herbert H. Loong, MBBS, MRCP, FHKCP, FHKAM'; Carlos K. Wong?;, Chu-wa Ho?
Teresa Tse®; SC Sampson Kwan*; Linda K. Leung?®; Yat Ming Lau®

'Department of Clinical Oncology, The Chinese University of Hong Kong, Hong kong,
Hong Kong; 2Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong,
Hong Kong; 3Department of Clinical Oncology, Prince of Wales Hospital, Hong Kong,
Hong Kong; “Faculty of Medicine, The Chinese University of Hong Kong, Hong Kong,
Hong Kong

3255511

CLINICAL OUTCOME OF CLEAR CELL CHONDROSARCOMA: A MULTICENTER STUDY
FROM JAPANESE MUSCULOSKELETAL ONCOLOGY GROUP

Robert Nakayama, MD, PhD'; Keiko Hayakawa? Makoto Endo*; Eisuke Kobayashi®;
Shunsuke Hamada®; Tsukasa Yonemoto?; Hiroyuki Kawashima’; Kenichiro Hamada®;

[tsuo Watanabe?; Hiroyuki Futani'®; Takahiro Goto''; Toshifumi Ozaki'?

'Department of Orthopaedic Surgery, Keio University, Shinjuku, Tokyo, Japan;
2Department of Orthopaedic Surgery, Cancer Institute Hospital for JFCR, Tokyo, Japan;
3Department of Musculoskeletal Oncology and Rehabilitation, National Cancer Center
Hospital, Tokyo, Japan; “‘Department of Orthopaedic Surgery, Kyushu University, Hakata,
Japan; *Department of Orthopaedic Surgery, Nagoya University, Nagoya, Japan;
*Department of Orthopaedic Surgery, Chiba Cancer Center, Chiba, Japan; "Department
of Orthopaedic Surgery, Niigata University, Niigata, Japan; 8Department of Orthopaedic
Surgery, Osaka University, Osaka, Japan; *Department of Orthopaedic Surgery, Tokyo
Dental College Ichikawa General Hospital, Ichikawa, Japan; °Department of Orthopaedic
Surgery, Hyogo College of Medicine, Kobe, Japan; '"Department of Orthopaedic Surgery,
Tokyo Metropolitan Cancer and Infectious Diseases Center Komagome Hospital, Tokyo,
Japan; "?Department of Orthopaedic Surgery, Okayama University Graduate School of
Medicine, Okayama, Japan
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Friday, 15 November, 2019

Paper #34
11:24 am - 11:36 am

Paper #35
11:36 am - 11:48 am

11:48 am - 12:00 pm
12:00 pm - 1:00 pm

12:00 pm - 1:00 pm

1:00 pm - 2:00 pm

Paper #36
1:00 pm - 1:12 pm

3255902

CHEMOTHERAPY UTILIZATION AND TIMING IN PRIMARY, LOCALIZED, HIGH-GRADE
SOFT TISSUE SARCOMA: PATTERNS OF CARE IN THE NATIONAL CANCER DATABASE
Danielle S. Graham, MD, MBA'; Mykola Onyshchenko?; Mark A. Eckardt?;

Benjamin DiPardo’; Srirnam Venigalla*; Scott Nelson®; Bartosz Chmielowskié; Arun Singh?;
Jacob Shabason?; Fritz C. Eilber’; Anusha Kalbasi®

'Surgery, University of California, Los Angeles, Los Angeles, CA, USA; 2Hematology &
Oncology, Harbor-UCLA, Los Angeles, CA, USA; 3Surgery, Yale School of Medicine,

Los Angeles, CA, USA; “Radiation Oncology, University of Pennsylvania Health System,
Philadelphia, PA, USA; *Pathology, University of California, Los Angeles, Los Angeles, CA,
USA; ¢Hematology & Oncology, University of California, Los Angeles, Los Angeles, CA,
USA; 7Surgical Oncology, University of California,

Los Angeles, Los Angeles, CA, USA; éRadiation Oncology, University of California,

Los Angeles, Los Angeles, CA, USA

3217091

CLINICIANS' ADHERENCE TO PRACTICE GUIDELINES FOR SOFT TISSUE SARCOMA
ANALYZED WITH QUALITY INDICATOR

Shintaro Iwata’; Tomone Watanabe?; Yoko Kato®; Fumihiko Nakatani'; Eisuke Kobayashi'
Naoyo Takakura®; Naohiro Higashi?; Akira Kawai'

'Dept. Musculoskeletal Oncology and Rehabilitation, National Cancer Canter Hospital,
Tokyo, Japan; 2Center for Cancer Control and Information Services, National Cancer
Center, Tokyo, Japan; 3Rare Cancer Center, National Cancer Center Hospital,

Tokyo, Japan

Discussant: Tom Chen

Lunch Second Floor
Board of Directors Meeting Ran Room, 3rd Floor
— SESSION 9 — Kiku Ballroom

GIST

Chairs: Vicki Keedy and Yu Oyama

3254072

INVICTUS: A PHASE 3, INTERVENTIONAL, DOUBLE-BLIND, PLACEBO-CONTROLLED
STUDY TO ASSESS THE SAFETY AND EFFICACY OF RIPRETINIB (DCC-2618) IN
PATIENTS WITH ADVANCED GASTROINTESTINAL STROMAL TUMORS (GIST) WHO
HAVE RECEIVED TREATMENT WITH PRIOR ANTICANCER THERAPIES (NCT03353753)
Jean-Yves Blay'?; Steven Attia’; Sebastian Bauer'®; Ping Chi?; Gina D’Amato?;

Suzanne George?; Hans Gelderblom™; Michael Heinrich®; Robin L. Joness;

Peter Reichardt'®; Patrick Schéffski”; César Serrano®; John Zalcberg?; Julie Meade'®;

Kelvin Shi'; Rodrigo Ruiz Soto'’; Margaret von Mehren'’

"Mayo Clinic, Jacksonville, FL, USA; 2Memorial Sloan Kettering, Manhattan, NY, USA;
3University of Miami Health System, Miami, FL, USA; *Dana-Farber Cancer Institute,
Boston, MA, USA; *Portland VA Health Care System and Knight Cancer Institute, Portland,
OR, USA; ¢Royal Marsden and Institue of Cancer Research, London, United Kingdom;
’Leuven Cancer Institute, Leuven, Belgium; 8Vall D’Hebron Institute of Oncology,
Barcelona, Spain; “Medical Oncology, Monash University and Alfred Health,

Melbourne, Victoria, Australia; "°Deciphera Pharmaceuticals, LLC, Waltham, MA, USA;
""Fox Chase Cancer Center, Philadelphia, PA, USA; "?Centre Léon Bérad, Lyon, France;
13Sarcoma Center, West German Cancer Center, University Hospital Essen, Essen,
Germany; "“Leiden University Medical Center, Leiden, Netherlands; "*Department of
Oncology and Palliative Care, Helios Klinikum Berlin-Buch, Berlin, Germany
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Friday, 15 November, 2019

Paper #37
1:12 pm - 1:24 pm

Paper #38
1:24 pm - 1:36 pm

Paper #39
1:36 pm - 1:48 pm

1:48 pm - 2:00 pm

3258046

CLINICAL RESPONSE TO AVAPRITINIB BY RECIST AND CHOI CRITERIA IN =4TH LINE
(4L+) AND PDGFRA EXON 18 GASTROINTESTINAL STROMAL TUMORS (GIST)
Michael Heinrich, MD'; Robin L. Jones?; Margaret von Mehren®; Sebastian Bauer;
Yoon-Koo Kang®; Patrick Schéffskié; Ferry Eskens’; Olivier Mir®; Philippe Cassier?;

César Serrano’®; William D. Tap''; Jonathan C. Trent'?; Piotr Rutkowski'3;

Shreyaskumar Patel'*; Sant Chawla'®; Eyal Meiri'¢; Teresa Zhou'’; Maria Roche’;

Suzanne George'®

TOHSU Knight Cancer Institute, Portland, OR, USA; 2Royal Marsden Hospital and Institute
of Cancer Research, London, United Kingdom; 3Fox Chase Cancer Center, Philadelphia,
PA, USA; “University of Duisburg-Essen, Essen, Germany; °Asan Medical Centre, Seoul,
Korea (the Democratic People's Republic of); éUniversity Hospitals Leuven Leuven Cancer
Institute, Leuven, Belgium; ’Erasmus MC Cancer Institute, Rotterdam, Netherlands;
8Institut Gustave Roussy, Villejuif, France; *Centre Léon Bérard, Lyon, France;

"%Vall d’ Hebron Institute of Oncology, Barcelona, Spain; ""Memorial Sloan Kettering
Cancer Center, New York, NY, USA; "2Sylvester Comprehensive Cancer Center University
of Miami, Miami, FL, USA; *Maria Sklodowska-Curie Institute-Oncology Center, Warsaw,
Poland; "*MD Anderson Cancer Center, Houston, TX, USA; "*Sarcoma Oncology Center,
Santa Monica, CA, USA; "“Cancer Treatment Center of America, Atlanta, GA, USA;
7Blueprint Medicines Corporation, Cambridge, MA, USA; '®Dana Farber Cancer Institute,
Boston, MA, USA

3214982

GENOTYPE-SPECIFIC ACTIVITY AND SAFETY OF CABOZANTINIB IN PATIENTS WITH
GASTROINTESTINAL STROMAL TUMOR AFTER FAILURE OF IMATINIB AND
SUNITINIB. EARLY MOLECULAR DATA FROM EORTC PHASE 2 TRIAL 1317
"CABOGIST”

Patrick Schéffski'; Olivier Mir°; Bernd Kasper®; Zsuzsanna Papai'®; Jean-Yves Blay'’;
Antoine ltaliano'; Charlotte Benson®; Katerina Kopeckova®; Nasim Ali*; Palma Dileo’;
Axel Le Cesne®; Franka Menge?; Sophie Cousin'?; Céline Charon-Barra'?;

Agnieszka Wozniak'; Sandrine Marreaud®; Saskia Litiere®; Axelle Nzokirantevye?;

Hans Gelderblom?

'General Medical Oncology, University Hospitals Leuven, Leuven, Belgium; 2Department
of Medical Oncology, Leiden University Medical Center, Leiden, Netherlands; 3Sarcoma
Unit, Royal Marsden Hospital, London, United Kingdom; “Clatterbridge Cancer Centre,
Wirral, United Kingdom; *Department of Medical Oncology, Institut Gustave Roussy,
Villejuif, France; *Department of Oncology of the 2nd Faculty of Medicine, Charles
University and University Hospital in Motol, Praha, Czechia; "University College London,
London, United Kingdom; éEuropean Organization for Research and Treatment of Cancer,
Brussels, Belgium; *Sarcoma Unit - Interdisciplinary Tumor Center, Mannheim University
Medical Center, Mannheim, Germany; °State Medical Centre Budapest, Budapest,
Hungary; ""Centre Léon Bérard, Lyon, France; '?Sarcoma Unit, Institut Bergonié, Bordeaux,
France; "*Centre Georges Francois Leclerc, Dijon, France

3247216

GASTROINTESTINAL STROMAL TUMOR LOCATION WITHIN THE STOMACH
CORRELATES WITH TUMOR MUTATION PROFILE

Jason K. Sicklick'; Jorge R. de la Torre Medina’; Sudeep Banerjee’; Vi Nguyen?;

Maha Alkhuziem?®; Santiago Horgan®; Chih-Min Tang'; Mayra Yebra'; Hyunho Yoon’;
Robert Mallory'; Hitendra Patel?; Shumei Kato?, Wilson Kwong?®; Micheal Chang®;

Syed Fehmi®; Thomas Savides®; Adam Burgoyne?; Paul Fanta?

'Department of Surgery, Division of Surgical Oncology, University of California, San Diego,
La Jolla, CA, USA; 2Medical Oncology, UC San Diego, San Diego, CA, USA; 3Department
of Surgery, UC San Diego, San Diego, CA, USA; *Medical School, UC San Diego, San Diego,
CA, USA; *Department of Gastroenterology, UC San Diego, San Diego, CA, USA

Discussant: Axel Le Cesne
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Friday, 15 November, 2019

2:00 pm - 3:00 pm

3:00 pm - 3:30 pm

3:30 pm - 5:30 pm

Paper #40
3:30 pm - 3:42 pm

— HERMAN SUIT LECTURE - Kiku Ballroom

Precision Sarcoma Care
Jay Wunder

(Mount Sinai Hospital, Toronto, Ontario, Canada)

Chair and Moderator: Irene Andrulis

Afternoon Break 3rd Floor

— SESSION 10 - Kiku Ballroom

Retroperitoneal / Pelvic Sarcomas
Chairs: Andrew Bishop and Dirk Strauss

3253011

PATTERNS OF RECURRENCE AND SURVIVAL PROBABILITY FOLLOWING SECOND
RELAPSE OF RETROPERITONEAL SARCOMA: A STUDY FROM TARPSWG

Winan van Houdt'; Marco Fiore?; Francesco Barretta?; Piotr Rutkowski®; Jean-Yves Blay*;
Guy Lahat®; Dirk Strauss®; Ricardo J. Gonzalez’; Nita Ahuja®; Giovanni Grignani?;

Vittorio Quagliuolo'®; Eberhard Stoeckle'; Antonino De Paoli'?; Venu Pillarisetty';
Carolyn Nessim'™; Carol J. Swallow'; Sanjay P. Bagaria'; Robert Canter'’; John Mullen’s;
Dario Callegaro?;, Mark Fairweather'’; Rosalba Miceli?; Chan Raut'’; Alessandro Gronchi?;
Rebecca Gladdy, MD, PhD"

"Netherlands Cancer Institute, Amsterdam, Netherlands; 2Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy; 3Maria Sklodowska-Curie Memorial Cancer Center,
Warsaw, Poland; *Centre Leon Berard, Lyon, France; °Tel Aviv Sourasky Medical Center,
Tel Aviv, Israel; *Royal Marsden Hospital, London, United Kingdom; “Moffitt Cancer
Center, Tampa, FL, USA; Yale School of Medicine, New Haven, CT, USA; Candiolo
Cancer Institute — FPO, IRCCS, Torino, ltaly; "Istituto Clinico Humanitas IRCCS, Milan,
Italy; "Institut Bergonie, Regional Cancer Centre, Bordeaux Cedex, France; '?Centro di
Riferimento Oncologico, Aviano, Italy; 3Seattle Cancer Care Alliance, University of
Washington School of Medicine, Seattle, WA, USA; "“The Ottawa Hospital, University
of Ottawa, Ottawa, ON, Canada; "*"Mount Sinai Hospital, Princess Margaret Hospital,
University of Toronto, Toronto, ON, Canada; "*Mayo Clinic Jacksonville, Jacksonville, FL,
USA; ""University of California-Davis School of Medicine, Davis, CA, USA; "®Massachusetts
General Hospital, Harvard Medical School, Boston, MA, USA; ""Brigham and Women's
Hospital, Dana-Farber Institute, Harvard Medical School, Boston, MA, USA
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Friday, 15 November, 2019

Paper #41
3:42 pm - 3:54 pm

Paper #42
3:54 pm - 4:06 pm

Paper #43
4:06 pm - 4:18 pm

4:18 pm - 4:30 pm

3254877

POST-OPERATIVE MORBIDITY AFTER RESECTION OF RECURRENT
RETROPERITONEAL SARCOMA: A REPORT FROM THE TRANS-ATLANTIC
AUSTRALASIAN RPS WORKING GROUP (TARPSWG)

Carolyn Nessim, MD, MSc'; Chan Raut®; Dario Callegaro'’; Francesco Barretta?;

Piotr Rutkowski®; Jean-Yves Blay*; Dirk Strauss®; Ricardo J. Gonzalez®; Nita Ahuja’;
Giovanni Grignani®; Vittorio Quagliuolo®; Eberhard Stoeckle'®; Antonino De Paoli'’;

Venu Pillarisetty'?; Carol J. Swallow'?; Sanjay P. Bagaria?; Robert Canter'; John Mullen';
Elisabetta Pennacchioli'é; Frits van Coevorden'’; Kenneth Cardona’é; Marco Fiore'?;
Mark Fairweather?’; Alessandro Gronchi'’; Guy Lahat?!

'Surgery, The Ottawa Hospital, Ottawa, ON, Canada; 2Surgery, Istituto di tumori di Milan,
Milan, Italy; 3Surgery, Maria Sklodowska-Curie Institute - Oncology Center, Warsaw,
Poland; “Surgery, Lyon Cancer Center, Lyon, France; Surgery, Royal Marsden, London,
United Kingdom; ¢Surgery, Moffitt Cancer Center, Tampa, FL, USA; Surgery, Yale
University, New Haven, CT, USA; 8Surgery, Istituto di Candiolo, Torino, Italy; *Surgery,
Istituto Clinico Humanitas IRCCS, Milan, Italy; °Institut Bergonie, Bordeaux, France;
"Surgery, Centro di Riferimento Oncologico di Aviano, Aviano, Italy; ?Surgery, Seattle
Cancer Center Alliance, Seattle, WA, USA; "*Surgery, University of Toronto, Toronto, ON,
Canada; "Surgery, UC Davis Health, Davis, CA, USA; ""Surgery, Massachusetts General
Hospital, Boston, MA, USA; "éSurgery, European Institute of Oncology, Milan, Italy;
7Surgery, Netherlands Cancer Institute, Amsterdam, Netherlands; "®Surgery, Winship
Cancer Institute, Emory, Atlanta, GA, USA; "Surgery, Fondazione IRCCS Istituto
Nazionale dei Tumori, Milan, Italy; ?Surgery, Brigham and Women's Hospital/Harvard
Medical School, Boston, MA, USA; ?'Surgery, Cancer Biology Research Center Tel Aviv
University, Tel Aviv, Israel; 2?Mayo Clinic, Jacksonville, FL, USA

3247745

COMPARISON OF TOTAL (IPSILATERAL) RETROPERITONEAL LIPECTOMY VERSUS
STANDARD COMPLETE RESECTION IN PATIENTS WITH RETROPERITONEAL
LIPOSARCOMA: A RETROSPECTIVE FIVE-INSTITUTION STUDY

Shahbaz Hanif'; Cheng Li Miao?; Fa Bo Qiu®; Wei Qi Lu*; Dai You Guo®; Xiao Song Rao®;
Gao Kui Zhang’; Jun Chen?; Wen Jie Li2; Wen Qing Liu?; Xiao Bing Chen?;

Meng Meng Xiao?; Li Chao Cha® Jiong Yuan Wang*; Yu Bo René; Hao Yun Yang’;

William W. Tseng®; Cheng Hua Luo?

'Beijing Spanal Medical Scientific Co. Ltd., Beijing, China; 2Dept. of Retroperitoneal Tumor
Surgery, Peking University International Hospital, Beijing, China; 3Dept. of Retroperitoneal
Tumor Surgery, Affiliated Hospital of Qingdao University, Qingdao, China; “Dept. of
General Surgery, Zhongshan Hospital of Fudan University, Shanghai, China; *Department
of Abdominal Surgery, Yunnan Cancer Hospital, Kunming, China; ‘Department of
Pathology, Peking University International Hospital, Beijing, China; "HBR Data Science
Ltd., Beijing, China; éDepartment of Surgery, Section of Surgical Oncology, University of
Southern California, Keck School of Medicine, Los Angeles, CA, USA

3256471

THE EFFECT OF PREOPERATIVE TREATMENT ON THE PERFORMANCE OF
PREDICTIVE NOMOGRAMS IN PRIMARY RETROPERITONEAL SARCOMA (RPS)
Deanna Ng'; David Cyr'; Dario Callegaro'; Alessandro Gronchi?; David Shultz®;

Savtaj Brar'; Peter Chung?®; Rebecca Gladdy'; Charles Catton®; Carol J. Swallow’
'Department of Surgery, Mount Sinai Hospital and University of Toronto, Toronto, ON,
Canada; ?Surgical Oncology, Fondazione IRCCS Istituto Nazionale Tumori Milano, Milan,
Italy; 3Radiation Oncology, Princess Margaret Cancer Centre, University of Toronto,
Toronto, ON, Canada

Discussant: Jason Sicklick
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Friday, 15 November, 2019

Paper #44
4:30 pm - 4:42 pm

Paper #45
4:42 pm - 4:54 pm

Paper #46
4:54 pm - 5:06 pm

Paper #47
5:06 pm - 5:18 pm

5:18 pm - 5:30 pm

6:30 pm - 10:30 pm

3253843

PREOPERATIVE LEIOMYOSARCOMA RISK-SCORE FOR DISCRIMINATION OF
LEIOMYOSARCOMA VS. LEIOMYOMA OF THE UTERUS

Glnther Kéhler?; Marcus Vollmer*; Neetika Nath*; Philipp-Andreas Hessler’;

Peter Hohenberger, MD, PhD'; Matthias Evert®; Dominika Trojnarska?; Katja Evert?;
Katarina Dennis®; Marek Zygmunt?; Lars Kaderali*

'Dept. of Surgery, Div. of Surgical Oncology and Thoracic Surgery, Mannheim, Germany;
2Department of Obstetrics and Gynecology, University Medicine Greifswald, Greifswald,
Germany; 3Institute of Pathology, University of Regensburg, Regensburg, Germany;
“Institute of Bioinformatics, University Medicine Greifswald, Greifswald, Germany;
*Hospital Sachsenhausen, Department of Gynecologic Surgery,

Frankfurt/Main, Germany

3253748

OUTCOMES ANALYSIS OF THE MULTIMODALITY TREATMENT OF PATIENTS WITH
CAVAL LEIOMYOSARCOMA

Malcolm H. Squires, MD, MS’; Stephen Politano’; Raphael Pollock’; James L. Chen?;
Valerie Grignol

'Division of Surgical Oncology, The Ohio State University, Columbus, OH, USA; 2Division
of Medical Oncology, Department of Internal Medicine, The Ohio State University,
Columbus, OH, USA

3256534

FUNCTIONAL DURABILITY OF ACETABULAR RECONSTRUCTION FOLLOWING
RESECTION OF PELVIC SARCOMAS

Tomohiro Fujiwara; Koichi Ogura; Alexander Christ; Mohamed Yakoub; Yusuke Tsuda;
John H. Healey; Nicola Fabbri

Memorial Sloan Kettering Cancer Center, New York, NY, USA

3256805

CARBON ION RADIOTHERAPY FOR SACRAL SARCOMAS

Reiko Imai; Hiroshi Tsuji; Tadashi Kamada

QST NIRS Hospital, National Institutes for Quantum and Radiological Science and
Technology,

Chiba, Japan

Discussant: Alex Gronchi
GALA - Reception and Dinner at Happo En Happo En

Cocktail Attire
Buses will depart at 6:00 pm from the Hilton Tokyo Hotel. (Badges are required)
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Saturday, 16 November, 2019

6:00 am - 6:00 pm Registration Kiku Lobby, 4th Floor
6:15 am - 7:30 am Sunrise in Tokyo Kiku Ballroom
6:15 am - 6:20 am Case Introduction: GIST
Herbert Loong
6:20 am - 6:35 am Pathology and Overview of GISTs
Elizabeth Demicco
6:35 am - 6:50 am Surgery and Systemic Therapy in GISTs
Toshirou Nishida
6:50 am - 7:05 am Localized Treatment in Patients with Advanced GISTs
Jason Chan
7:05am - 7:20 am Wrap Up and What's New in GIST @ CTOS 2019?

Albiruni Razak

7:20 am - 7:30 am Looking Forward — Sunrise in Florida
Herbert Loong

8:00 am - 10:00 am — SESSION 11 - Kiku Ballroom

Paediatric Sarcomas
Chairs: Theirry Alcindor and Elizabeth Stewart

Paper #48 3253869

8:00 am - 8:12 am FIRST RESULTS OF THE EURO EWING 2012 TRIAL COMPARING TWO
CHEMOTHERAPY REGIMENS IN NEWLY DIAGNOSED EWING SARCOMA
Keith Wheatley, DPhil'; Veronica Moroz'; Perrine Marec-Berard?; Javier Martin-Broto?;
Hans Gelderblom?; Sandra J. Strauss*; Nathalie Gaspar®; Jennifer Anderton’;
Jean-Pierre Mahieu'; Ana Sastre®; Valerie Laurence’; Jeremy Whelan*,
Bernadette Brennan?®
'CRCTU, University of Birmingham, Birmingham, United Kingdom; 2Centre Léon Bérard,
Lyon, France; *European Organisation for Research and Treatment of Cancer, Brussels,
Belgium; *University College London Hospitals NHS, London, United Kingdom;
*Gustave Roussy cancer campus, Paris, France; éLa Paz Hospital, Madrid, Spain; “Institute
Curie, Paris, France; ®.Royal Manchester Children’s Hospital, Manchester, United Kingdom;
’Universitary Hospital Virgen del Rocio, Sevilla, Spain

19



Saturday, 16 November, 2019

Paper #49
8:12 am - 8:24 am

Paper #50
8:24 am - 8:36 am

Paper #51
8:36 am - 8:48 am

8:48 am - 2:00 am

3222400

RANDOMIZED PHASE 3 TRIAL OF GANITUMAB ADDED TO INTERVAL COMPRESSED
CHEMOTHERAPY FOR PATIENTS WITH NEWLY DIAGNOSED METASTATIC EWING
SARCOMA: A REPORT FROM THE CHILDREN'S ONCOLOGY GROUP (COG)

Steven DuBois’; Julia Glade Bender?; Allen Buxton®; Nadia Laack?®; Lor Randall’;

Helen Chen'’; Nita Seibel'’; Stephanie Terezakis®; Christine Hill-Kayser’;

Andrea Hayes-Jordan®; Joel Reid*; Lisa Teot?; Dinesh Rakheja’; Richard Womer’;

Carola Arndt*; Stephen Lessnick™'; Brian Crompton’; Edward Kolb'?; Heike Daldrup-Link'3;
Eric Eutsler'; Damon Reed'; Katherine A. Janeway'; Mark Krailo®; Richard Gorlick™
'Dana-Farber Cancer Institute, Boston, MA, USA; 2Memorial Sloan-Kettering Cancer
Center, New York, NY, USA; 3Children’s Oncology Group, Monrovia, CA, USA; *‘Mayo
Clinic, Rochester, MN, USA; *UC Davis, Sacramento, CA, USA; ¢University of Minnesota,
Minneapolis, MN, USA; ’Children’s Hospital of Philadelphia, Philadelphia, PA, USA;
8University of North Carolina, Chapel Hill, NC, USA; *Boston Children’s Hospital, Boston,
MA, USA; "°UT Southwestern, Dallas, TX, USA; ""Nationwide Children’s Hospital,
Columbus, OH, USA; 2Nemours Children’s Hospital, Wilmington, DE, USA;

13Stanford Universtiy, Palo Alto, CA, USA; *Washington University, St. Louis, MO, USA;
"SMoffitt Cancer Center, Tampa, FL, USA; "*MD Anderson Cancer Center, Houston, TX,
USA; "National Cancer Institute, Bethesda, MD, USA

3279595

A PHASE 1l RANDOMIZED TRIAL OF ADDING VINCRISTINE-TOPOTECAN-
CYCLOPHOSPHAMIDE (VTC) TO STANDARD CHEMOTHERAPY IN INITIAL
TREATMENT OF NON-METASTATIC EWING SARCOMA - A REPORT FROM THE
CHILDREN'S ONCOLOGY GROUP

Patrick Leavey'; Mark Krailo?; Steven DuBois®; Holcombe E. Grier®; Douglas S. Hawkins?;
Bruce Pawel’; Helen Nadelé; Richard Womer’; Del Stringham?; Kenneth Brown?;

Damon Reed'’; Mark Bernstein''; Katherine A. Janeway?®; Neyssa Marina'?; Nadia Laack';
Lor Randall®; Richard Gorlick'; Leo Mascarenhas®

"Pediatrics, UT Southwestern Medical Center, Dallas, TX, USA; 2Children’s Oncology
Group, Monrovia, CA, USA; 3Dana-Farber/Harvard Cancer Center, Boston, MA, USA;
“Seattle Children’s Hospital, Seattle, WA, USA; °Children’s Hospital of Los Angeles,

Los Angeles, CA, USA; ¢Lucile Packard Children’s Hospital Stanford University, Stanford,
CA, USA; ’Children’s Hospital of Philadelphia and University of Philadelphia, Philadelphia,
PA, USA; 8Children’s Hospital of Orange county, Orange, CA, USA; *University of British
Columbia, Vancouver, BC, Canada; "°John’s Hopkins All Children’s Hospital,

St. Petersburgh, FL, USA; ""IWK Health Centre, Port Williams, NS, Canada; '?Five Prime
Therapeutics, San Francisco, CA, USA; *Mayo Clinic, Rochester, MN, USA; “University of
California Davis Comprehensive Cancer Center, Sacramento, CA, USA; >"MD Anderson,
Houston, TX, USA

3223938

OUTCOME OF PATIENTS WITH RELAPSED OR PROGRESSIVE EWING SARCOMA
ENROLLED ON PHASE 2 CLINICAL TRIALS: A REPORT FROM THE CHILDREN'S
ONCOLOGY GROUP (COG)

Anderson B. Collier, MD'; Mark Krailo?, Ha Dang? Steven DuBois®; Douglas S. Hawkins?*;
Mark Bernstein®; Lisa Bomgaars®; Damon Reed’; Richard Gorlické; Katherine A. Janeway?®
"Pediatrics, University of Mississippi Medical Center, Jackson, MS, USA; 2University of
Southern California, Los Angeles, CA, USA; 3Pediatric Oncology, Dana-Farber/Boston
Children’s Cancer and Blood Disorders Center, Boston, MA, USA; “Seattle Children’s
Hospital, Fred Hutchinson Cancer Research Center, Seattle, WA, USA; °IWK Health Cen-
tre, Port Williams, NS, Canada; ¢Baylor College of Medicine/Dan L Duncan
Comprehensive Cancer Center, Houston, TX, USA; ’Moffitt Cancer Center, Tampa, FL,
USA; 8MD Anderson Cancer Center, Houston, TX, USA

Discussant: Martin McAbe
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Saturday, 16 November, 2019

Paper #52
9:00 am - 2:12 am

Paper #53
9:12 am - 9:24 am

Paper #54
9:24 am - 9:36 am

3253193

DO CHILDREN AND ADOLESCENTS WITH COMPLETELY RESECTED ALVEOLAR
RHABDOMYOSARCOMA (RMS) REQUIRE RADIATION? A REPORT FROM THE
CHILDREN'S ONCOLOGY GROUP (COG)

Jamie Aye, MD'; Yueh-Yun Chi?; Jing Tian? Suzanne Wolden®; Douglas S. Hawkins?*;
Abha Gupta®

'Pediatric Hematology Oncology, Children’s of Alabama, University of Alabama at
Birmingham, Birmingham, AL, USA; ?Biostatistics, University of Florida, Gainesville, FL,
USA; 3Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, NY, USA;
“Pediatric Hematology Oncology, Seattle Children’s Hospital, Fred Hutchinson Cancer
Research Center, University of Washington, Seattle, WA, USA; SPediatric Hematology
Oncology, Hospital for Sick Children, University of Toronto, Toronto, ON, Canada

3253900

ASSESSING THE PROGNOSTIC VALUE OF EARLY ANATOMIC RESPONSE TO
INDUCTION CHEMOTHERAPY IN PEDIATRIC RHABDOMYOSARCOMA:

A SYSTEMATIC REVIEW

Bas Vaarwerk’; Roelof van Ewijk, Fellow in Pediatric Oncology, MD’;

Willemijn B. Breunis?; Rick R. van Rijn® Johanna H. van der Lee*; Hans Merks'

"Princess Méaxima Center for Pediatric Oncology, Utrecht, Netherlands; ?Oncology and
Children’s Research Center, University Children’s Hospital, Zurich, Switzerland;
3Department of Radiology and Nuclear Medicine, Emma Children’s Hospital, Amsterdam
UMC, University of Amsterdam, Amsterdam, Netherlands; “Paediatric Clinical Research
Office, Emma Children’s Hospital, Amsterdam UMC, University of Amsterdam,
Amsterdam, Netherlands

3256271

EUROPEAN PEDIATRIC SOFT TISSUE SARCOMA STUDY GROUP MTS2008 STUDY:
RESULTS OF A PROTOCOL FOR METASTATIC RHABDOMYOSOSARCOMA

Hans Merks, MD, PhD'; Gianni Bisogno?; Gian Luca de Salvo®; llaria Zanetti?;

Daniel Orbach*; Veronique Minard-Colin®; Anna Kelsey?®; Helene Martelli?;

Kieran McHugh8; Alison Cameron’®; Heidi Glosli'% Andrea Ferrari''; Christophe Bergeron'?;
Meriel Jenney'; Julia Chisholm™

"Princess Maxima Center for Pediatric Oncology, Utrecht, Netherlands; ?Division of
Haematology-Oncology- Department of Woman'’s and Child’s Health, Padova University
Hospital, Padova, Italy; 3Clinical Trial and Biostatistics Unit, Istituto Oncologico Veneto,
Padova, Italy; “SIREDO Oncology Center Care- Innovation and Research for Children-
Adolescents and Young Adults with Cancer, Institut Curie- PSL University, Paris, France;
*Department of Child and Adolescent Cancer, Institute Gustave Roussy, Paris, France;
éDepartment of Diagnostic Paediatric Histopathology, Central Manchester University
Hospitals NHS Foundation Trust, Manchester, United Kingdom; "Department of Pediatric
Surgery, Hopital Universitaire Bicétre, Paris, France; ®Department of Pediatric Radiology,
Great Ormond Street Hospital for Children NHS Foundation Trust, London, United
Kingdom; *Department of Clinical Oncology, University Hospitals Bristol, Bristol, United
Kingdom; ""Department of Pediatric Oncology, Rikshospitalet, Oslo, Norway;
""Department of Pediatric Oncology, Istituto Tumori Milano, Milan, Italy; "Institut
d’Hématologie et d’Oncologie Pédiatrique, Centre Léon Bérard, Lyon, France;
3Department of Pediatric Oncology, Children’s Hospital for Wales, Cardiff, United
Kingdom; "“Children and Young Peoples Unit, The Royal Marsden NHS Foundation Trust,
Sutton, United Kingdom
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Paper #55 3251949

9:36 am - 9:48 am SAFETY AND FEASIBILITY OF MAGNETIC RESONANCE-GUIDED HIGH INTENSITY
FOCUSED ULTRASOUND (MR-HIFU) FOR THE ABLATION OF RELAPSED OR
REFRACTORY PEDIATRIC SOLID TUMORS INCLUDING DESMOID TUMORS
AeRang Kim, MD, PhD'; Karun V. Sharma?; Pavel Yarmolenko®; James I. Geller*,;
Joseph G. Pressey*; John M. Racadio®; Haydar Celik?; Avinash Eranki®; Matthew Lanier?;
Caitlin Tydings'; Ari Partanen’; Peter C. Kim®
'Oncology, Childrens National Medical Center, Washington, USA; 2Interventional
Radiology, Children’s National Medical Center, Washington, USA; 3The Sheikh Zayed
Institute for Pediatric Surgical Innovation, Children’s National Medical Center,
Washington, USA; “Oncology, Cincinnati Children’s Hospital Medical Center, Cincinnati,
OH, USA; ®Interventional Radiology, Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, USA; ¢Imaging Research Center, Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, USA; ’Profound Medical Inc., Mississauga, ON, Canada;
8Surgery, George Washington School of Medicine, Washington, USA

9:48 am - 10:00 am Discussant: Aaron Weiss
10:00 am - 10:30 am Morning Break 3rd Floor
10:30 am - 11:30 am — NINA AXELRAD LECTURE - Kiku Ballroom
Osteosarcoma: On the Verge of Improving Outcome
Richard Gorlick

(MD Anderson Cancer Center, Houston, Texas, USA)

Chair and Moderator: Damon Reed

11:30 am - 12:00 pm — SESSION 12 - Kiku Ballroom

Young Investigator Awards
Chair and Moderator: Kurt Weiss

Paper #56 3256173

11:30 am - 11:45 am LONGITUDINAL PROGNOSTICATION IN PATIENTS WITH PRIMARY
RETROPERITONEAL SARCOMA TREATED WITH SURGERY: DEVELOPMENT AND
EXTERNAL VALIDATION OF A DYNAMIC PROGNOSTIC NOMOGRAM
Dario Callegaro, MD'; Francesco Barretta?; Carol J. Swallow?; Dirk Strauss*;
Sylvie Bonvalot®; Charles Honoréé; Eberhard Stoeckle’; Frits van Coevorden®; Rick Haas’;
Piotr Rutkowski'®; Yvonne Schrage''; Mark Fairweather'?; Lorenzo Conti'; Nikolaos Vassos?;
Rebecca Gladdy?; Deanna Ng®; Winan van Houdté; Rosalba Miceli?; Chan Raut'?;
Alessandro Gronchi’
'Surgical Oncology, Fondazione IRCCS Istituto Nazionale Tumori Milano, Milan, Italy;
2Clinical Epidemiology, Fondazione IRCCS Istituto Nazionale Tumori, Milan, Italy; 3Surgery,
University of Toronto, Toronto, ON, Canada; “Surgery, Royal Marsden Hospital, London,
United Kingdom; SSurgery, Institut Curie, Paris, France; ¢Surgery, Institut Gustave Roussy,
Villejuif, France; "Surgery, Institut Bergonie, Bordeaux, France; 8Surgery, The Netherlands
Cancer Institute, Amsterdam, Netherlands; Radiation Oncology, The Netherlands Cancer
Institute, Amsterdam, Netherlands; "°Surgery, Maria Sklodowska-Curie Institute-Oncology
Center, Warsaw, Poland; ""Surgery, Leiden University Medical Center, Leiden, Netherlands;
2Surgery, Brigham and Women's Hospital, Boston, MA, USA
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Saturday, 16 November, 2019

Paper #57
11:45 am - 12:00 pm

12:00 pm - 1:00 pm

1:00 pm - 1:30 pm

1:30 pm - 3:30 pm

Paper #58
1:30 pm - 1:42 pm

Paper #59
1:42 pm - 1:54 pm

Paper #60
1:54 pm - 2:06 pm

Paper #61
2:06 pm - 2:18 pm

2:18 pm - 2:30 pm

3254081

DISSECTING THE ROLE OF FUS-DDIT3 IN MYXOID LIPOSARCOMA RESPONSE TO
RADIATION THERAPY

Mark Chen'; Nathan Leisenring’; Andrea R. Daniel’; Joseph Foster?; Eric Xu';

Andrea Ventura®; lan J. Davis?; David Kirsch’

'Duke University, Durham, NC, USA; 2University of North Carolina - Chapel Hill,
Chapel Hill, NC, USA; 3Memorial Sloan Kettering Cancer Center, New York, NY, USA

Lunch Second Floor

Kiku Ballroom

LSERA Award
Dr. Sam Behjati, MA, BMBCh, PhD, MRCPCH

— SESSION 13 - Kiku Ballroom

Soft Tissue Sarcomas: Biology

Chairs: Paul Huang and Winan van Houdt

3255107

COMPREHENSIVE GENOMIC ANALYSIS OF EWSR1-NFATC2 FUSION SARCOMAS
IDENTIFY DISTINCTIVE GENOMIC ALTERATIONS AND UPREGULATION OF THE
MTOR PATHWAY

Nathan D. Seligson, PharmD’; Richard Maradiaga?; John Hays?; Sherri Millis3;

James L. Chen?

"University of Florida, Jacksonville, FL, USA; 2Ohio State University, Columbus, OH, USA;
3Foundation Medicine, Phoenix, AZ, USA

3256379

EXPRESSION OF CIC-DUX4 IN HEK293FT CELLS INCREASES THE LEVELS OF THE
ONCOMETABOLITES L-2-HYDROXYGLUTARATE AND D-2-HYDROXYGLUTARATE
Kelsi R. Willis'; Richard L. Boriack?; Dinesh Rakheja, MD'

"Pathology, University of Texas Southwestern Medical Center, Dallas, TX, USA;
2Pathology and Laboratory Medicine, Children’s Health, Dallas, TX, USA

3254542

GENE EXPRESSION CHANGES ASSOCIATED WITH DEDIFFERENTIATION IN
LIPOSARCOMA PREDICT OVERALL SURVIVAL

Nicholas Shannon; Xuan Qiu; Joey W. Tan; Josephine Hendrikson; Deanna Ng;

Chin-Ann J. Ong; Grace Hwei Ching Tan; Claramae Shulyn Chia; Melissa Ching Ching Teo
http://www.nccs.com.sg/, Singapore, Singapore

3255278

EXPLORING THE TP53 AXIS AS A THERAPEUTIC VULNERABILITY IN SYNOVIAL
SARCOMA

Mushtaqg Muhammad'; Jennifer Wilson'; Jamie Yu?; lan Lock3; Toshihiko Nishisho?#;
Torsten O. Nielsen?; Kevin B. Jones®; Bertha Brodin, PhD'

'Department of Microbiology, Tumor and Cell Biology, Karolinska Institutet; 2Department
of Pathology and Laboratory Medicine, University of British Columbia, Vancouver, BC,
Canada; *Huntsman Cancer Institute, Salt Lake City, Utah; *Department of Orthopedics,
Tokushima University Graduate School, Tokushima, Japan; 3Department of Oncology and
Pathology, Karolinska Institutet, Stockholm, Sweden; *Department of Orthopedics,
University of Utah School of Medicine, Salt Lake City, Utah, USA

Discussant: Torsten Nielsen
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Saturday, 16 November, 2019

Paper #62
2:30 pm - 2:42 pm

Paper #63
2:42 pm - 2:54 pm

Paper #64
2:54 pm - 3:06 pm

Paper #65
3:06 pm - 3:18 pm

3:18 pm - 3:30 pm

3:30 pm - 4:00 pm

3256131

ARGININE STARVATION AND DOCETAXEL INDUCE C-MYC DRIVEN HENT1 SURFACE
EXPRESSION TO OVERCOME GEMCITABILE TRASPORTER LEVEL RESISTANCE IN
ASS1 NEGATIVE SARCOMAS

Bethany C. Prudner; Richa Rathore; Angela Hirbe; Brian A. Van Tine

Washington University in St. Louis, Saint Louis, MO, USA

3253588

ALTERATIONS IN DNA DAMAGE RESPONSE PATHWAY GENES ACROSS SARCOMA
SUBTYPES

Evan J. Rosenbaum, MD’; Philip Jonsson?; Viswatej Avutu’; Ping Chi'; Mark Dickson';
Ciara Kelly'; Mary Louise Keohan'; Mrinal M. Gounder'; Benjamin A. Nacev’;

Jason E. Chan'; Sandra P. D'angelo’; Martee L. Hensley'; Diana Mandelker?;

Mark Donoghue?; Zsofia K. Stadler®; Marc Ladanyi®; Cristina Antonescu*; Sam Singer®;
William D. Tap'; Sujana Movva'

'Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA;
2Center for Molecular Oncology, Memorial Sloan Kettering Cancer Center, New York, NY,
USA; 3Department of Molecular Genetics, Memorial Sloan Kettering Cancer Center, New
York, NY, USA; “Clinical Genetics, Memorial Sloan Kettering Cancer Center, New York, NY,
USA; >Surgery, Memorial Sloan Kettering

Cancer Center, New York, NY, USA

3253095

SLFN11 IS NECESSARY - BUT NOT SUFFICIENT - TO SENSITIZE PEDIATRIC
SARCOMAS TO DNA DAMAGING AGENTS

Jessica Gartrell, MD; Marcia Mellado-Largarde; Michael Clay; Jia Xie; Nathaniel Twarog;
Nancy Martinez; Michele Connelly; Koon-Kiu Yan; Jiyang Yu; Shaina Porter;

Shondra Miller; Lauren Hoffman; Hyekyung Plumley; April Sykes; Natasha Sahr;

Kaley Blankenship; Armita Bahrami; Christopher Tinkle; Sara Federico; Elizabeth Stewart;
Anang Shelat

Oncology, St. Jude Children’s Research Hospital, Southaven, MS, USA

3255481

SURVEY OF ACTIONABLE GENOMIC ALTERATIONS IN A COHORT OF SOFT TISSUE
AND BONE SARCOMAS

Maya Kansara'; Subotheni Thavaneswaran'; John Grady'; Mandy Ballinger’;

Lucille Sebastian?; Audrey Silvestri'; Christine Napier'; Katrin Sjoquist?, Wendy Hague?;
Anthony Joshua'; John Simes?; David Thomas'

'Garvan Institute, Sydney, New South Wales, Australia; 2Sydney Medical School, NHMRC
Clinical Trials Centre, Sydney, New South Wales, Australia

Discussant: Kevin Jones

Afternoon Break 3rd Floor
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Saturday, 16 November, 2019

4:00 pm - 5:00 pm

Paper #66
4:00 pm - 4:12 pm

Paper #67
4:12 pm - 4:24 pm

— SESSION 14 - Kiku Ballroom

Sarcomas: Novel Therapy
Chairs: Nicholas Bernthal and Marie Ahlstrom

3254636

EFFECTIVE TREATMENT OF ALVEOLAR SOFT PART SARCOMA WITH SINGLE AGENT
ATEZOLIZUMAB

Geraldine O’Sullivan Coyne'; Nancy Moore'; Elad Sharon?;, Naoko Takebe'; Lamin Juwara®;
William Read'; Richard F. Riedel'®; James Hu*; Melissa Burgess®; Brian A. Van Tine?;
Priscilla Merriam'3; Elizabeth Davis’; Anthony Conley'é; John Glod'"; Brian Ladle’;

Scott Okuno'?; Scott Christensen’’; Larry R. Rubinstein'; James Doroshow?; Alice Chen’
'Developmental Therapeutics Clinic, Division of Cancer Research and Diagnosis, National
Cancer Institute, Bethesda, MD, USA; 2Cancer Therapy Evaluation Program, National
Cancer Institute, Shady Grove, MD, USA; 3Clinical Research Directorate/Clinical
Monitoring Research Program, Frederick National Laboratory for Cancer Research,
National Cancer Institute, Bethesda, MD, USA; “Medical Oncology, University of Southern
California, Los Angeles, CA, USA; SHematology/Oncology, UPMC Hillman Cancer Center,
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA; ¢Division of Oncology,
Siteman Cancer Center, Washington University in St. Louis, St. Louis, MO, USA; “Medicine,
Vanderbilt University Medical Center, Nashville, TN, USA; ®Division of Cancer Treatment
and Diagnosis, National Cancer Institute, Bethesda, MD, USA; *Pediatric Oncology, The
Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins Hospital, Baltimore, MD,
USA; "“Biometrics Research Program, Division of Cancer Treatment and Diagnosis,
National Cancer Institute, Shady Grove, MD, USA; ""Pediatric Oncology Branch, National
Cancer Institute, Bethesda, MD, USA; ?Medical Oncology, Mayo Clinic, Rochester, MN,
USA; ®Dana-Farber Cancer Institute, Boston, MA, USA; "“Winship Cancer Institute, Emory
University, Atlanta, GA, USA; ®Duke Cancer Institute, Duke University Health System,
Durham, NC, USA; "*The University of Texas MD Anderson Cancer Center, Houston, TX,
USA; 7UC Davis Comprehensive Cancer Center, Sacramento, CA, USA

3212975

THE SYNOVIAL SARCOMA SUBSET ANALYSIS OF THE MULTI-HISTOLOGY PHASE |
TRIAL OF ADP-A2M4 (MAGE-A4)

Brian A. Van Tine'; David S. Hong? Dejka Araujo?; Melissa Johnson?; Jeffrey Clarke?;
David Liebner®; Kunle Odunsié; Anthony Olszanski’; Samik Basu®; Francine Brophy?;

Tom Holdich®; Malini lyengar®; Rafael Amado®; Marcus Butler®

"Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA; 2MD Anderson
Cancer Center, Houston, TX, USA; 3Sarah Cannon, Nashville, TN, USA; “Duke University,
Durham, NC, USA; >Ohio State University Medical Center, Columbus, OH, USA; ¢Roswell
Park Comprehensive Cancer Center, Buffalo, NY, USA; "Fox Chase Cancer Center,
Philadelphia, PA, USA; 8Adaptimmune, Philadelphia, PA, USA; °Princess Margaret Cancer
Centre, Toronto, ON, Canada
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Saturday, 16 November, 2019

Paper #68
4:24 pm - 4:36 pm

Paper #69
4:36 pm - 4:48 pm

4:48 pm - 5:00 pm

5:00 pm - 6:00 pm

Paper #70
5:00 pm - 5:12 pm

3255157

IMMUNOSARC: A COLLABORATIVE SPANISH (GEIS) AND ITALIAN (ISG) SARCOMA
GROUPS PHASE I/1l TRIAL OF SUNITINIB PLUS NIVOLUMAB IN ADVANCED SOFT
TISSUE AND BONE SARCOMAS: RESULTS OF THE PHASE Il SOFT TISSUE SARCOMA
COHORT

Javier Martin-Broto’; Nadia Hindi'; Giovanni Grignani?; Javier Martinez-Trufero?;

Andres Redondo?; Claudia Valverde®; Antonio Lépez Pousa®; Silvia Stacchiotti’;

Emanuela Palmerini®; Enrique de Alava’; David d. Moura’®; Herminia Perez-Vega'’;

Paola Collini’; Irene Otero'?; Patricio Ledesma’; Emanuela Marchesi'#;

Lorenzo D’Ambrosio?; Jose A Lopez-Martin'?

"Medical Oncology, Hospital Universitario Virgen del Rocio/Instituto de Biomedicina de
Sevilla (IBIS), Seville, Spain; 2Medical Oncology, Candiolo Cancer Institute, Turin, Italy;
3Medical Oncology, Hospital Universitario Miguel Servet, Zaragoza, Spain; “Medical On-
cology, Hospital Universitario La Paz- IdiPAZ, Madrid, Spain; *Medical Oncology, Hospital
Vall d’'Hebron, Barcelona, Spain; Medical Oncology, Hospital Sant Pau, Barcelona, Spain;
“Istituto Nazionale dei Tumori, Milan, Italy; éIstituto Ortopedico Rizzoli, Bologna, Italy;
’Pathology, Hospital Universitario Virgen del Rocio, Seville, Spain; "Institute of Biomedi-
cine of Sevilla (IBiS, HUVR, CSIC, University of Sevilla, Seville, Spain; ""Radiology, Hospital
Universitario Virgen del Rocio, Seville, Spain; ?Medical Oncology, Hospital Universitario
Doce de Octubre, Madrid, Spain; *Sofpromed, Palma de Mallorca, Spain; "Italian
Sarcoma Group, Bologna, Italy

3255439

MOLECULAR ANALYSIS OF ARCHIVAL INFLAMMATORY MYOFIBROBLASTIC TUMOR
TISSUE SAMPLES FROM EORTC 90101 “CREATE” AND CORRELATION WITH
RESPONSE TO CRIZOTINIB

Che-Jui Lee’; Patrick Schoffski?; Elodie Modave?®; Bram Boeckx?; Diether Lambrechts?;
Jozef Sufliarsky*; Hans Gelderblom?; Jean-Yves Blay®; Agnieszka Wozniak’

'Department of Oncology, KU Leuven, Leuven, Belgium; 2Department of General Medical
Oncology and Department of Oncology, UZ Leuven and KU Leuven, Leuven, Belgium;
3VIB Center for Cancer Biology and Department of Human Genetics, VIB and KU Leuven,
Leuven, Belgium; *“National Cancer Institute, Bratislava, Slovakia; *Department of Medical
Oncology, Leiden University Medical Center, Leiden, Netherlands; *Department of Medi-
cal Oncology, Centre Léon Bérard/Université Claude Bernard Lyon Institute, Lyon, France

Discussant: Bernd Kasper

— SESSION 15 - Kiku Ballroom

Challenges in MPNST and NF1
Chairs: Kirsten Sundby Hall and Haydee Caro

3327498

CHALLENGES IN THE DIAGNOSIS OF NF1-MPNSTS: PATHOLOGY PERSPECTIVE
Alexander J. Lazar

The University of Texas MD Anderson Cancer Center, Houston, TX, USA
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Saturday, 16 November, 2019

Paper #71
5:12 pm - 5:24 pm

Paper #72
5:24 pm - 5:36 pm

Paper #73
5:36 pm - 5:48 pm

5:48 pm - 6:00 pm
6:00 pm - 6:30 pm
6:30 pm

3253627

GENOMICS OF MPNST (GEM) CONSORTIUM: IN-DEPTH GENOMIC
CHARACTERIZATION OF NF1-ASSOCIATED AND SPORADIC MPNSTS

Angela Hirbe, MD, PhD’; Isidro Ciriano-Cortes?; Nischalan Pillay®; Matija Snuderl*;
Alyaa Al-lbraheemi®; Marilyn Buié; Brendan Dickson’; James Gusella®; Jesse Hart’;

Kevin B. Jones'®; Justin Jordan®; Raymond Kim’; Daniel Lindsay?; Yoshihiro Nishida'’;
Katherine Piculell; Diane Shao®; Nicole J. Ullrich®; Xia Wang®; Peter Park'?;

Adrienne Flanagan?®; David T. Miller®

"Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA; 2European
Bioinformatics Institute, Cambridge, United Kingdom; *Royal National Orthopaedic
Hospital and University College London Cancer Institute, London, United Kingdom;
“New York University, New York, NY, USA; *Boston Children’s Hospital, Boston, MA, USA;
SMoffitt Cancer Center, Tampa, FL, USA; "Mount Sinai Hospital, Toronto, ON, Canada;
8Massachusetts General Hospital, Boston, MA, USA; °Lifespan, Providence, RI, USA;
""Huntsman Cancer Institute, Salt Lake City, UT, USA; ""Nagoya University, Nagoya, Japan;
2Harvard Center for Biomedical Informatics, Boston, MA, USA

3316611

CLINICAL TRIALS FOR MPNST: LESSONS LEARNED
AeRang Kim, MD, PhD

Children’s National Medical Center, Washington, DC, USA

3317570

CURRENT STATUS OF MANAGEMENT FOR NF1-MPNST IN JAPAN

Yoshihiro Nishida'?; Kunihiro Ikuta®3; Maki Morikawa?®; Norio Ozaki'*; Hiroshi Urawaka®;
Akira Kawai®; Takafumi Ueda’; Hideyuki Saya®; Naoki Ishiguro?

'Department of Rehabilitation Medicine, Nagoya University Hospital; 2Department of
Orthopaedic Surgery, Nagoya University Graduate School and School of Medicine;
3Medical Genomics Center, Nagoya University Hospital; “Department of Psychiatry,
Nagoya University Graduate School and School of Medicine; *Department of Medical
Oncology, Nagoya University Graduate School and School of Medicine; ¢Department of
Musculoskeletal Oncology, National Cancer Center Hospital; "Department of
Orthopaedic Surgery, Osaka National Hospital; ®Division of Gene Regulation, Institute
for Advanced Medical Research, Keio University School of Medicine

Discussant: Yoshihiro Nishida

Members Business Meeting Kiku Ballroom

ADJOURN
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Oral Presentations — Thursday, 14 November, 2019

10:30 am - 12:00 pm - SESSION 2 -

Novel Therapeutic Targets

Paper #01 3329872

TARGET: OSTEOSARCOMA

THE GENOMIC LANDSCAPE OF OSTEOSARCOMA: A TARGET REPORT

Ching C. Lau'?3; Aaron Taylor'3; Monika J.Y. Sun®; Alex Yu?; Jianhe Shen?®; Lisa Teot*; Don Barkauskus®; Mark Krailo®;
Richard Gorlické; Timothy Triche’; Shintaro lwata®’; Miki Ohira®'%; Jay Wunder''; Irene Andrulis'’;

Silvia Regina Caminada de Toledo'?; Antonio Sergio Petrilli’?; Lisa Mirabello'3; Sharon Savage's; Robert L. Walker's;
Marbin Pineda™; Yuan Jiang'; Sven Bilke'3; Jack Zhu'®; Yonghong Wang'3; Joshua Waterfall'®; Chris TK. Man3;

Sean Davis™; Jaime M. Guidry Auvil'®; Daniela S. Gerhard'3; Paul Meltzer'

"The Jackson Laboratory for Genomic Medicine; 2Connecticut Children’s Medical Center *Texas Children’s Hospital/
Baylor College of Medicin; “Boston Children’s Hospital/Harvard Medical School; °Children’s Oncology Group;

*M.D. Anderson Cancer Center; ’Children’s Hospital Los Angeles/University of Southern California; éChiba University;
?National Cancer Center of Japan; '°Saitama University; ""Princess Margaret Hospital/University of Toronto;
2Universidade Federal de Sao Paulo; "*National Cancer Institute

Osteosarcoma is the most common primary tumor in bone. As a result of many clinical trials since the 1970's, the prognosis
of patients with localized disease has been substantially improved by the use of optimal neoadjuvant chemotherapy but
remains much worse in patients with metastatic disease at diagnosis or recurrence. Therefore, the search fornovel therapiesis
urgent. We conducted a genomic analysis study in the TARGET (Therapeutically Applicable Research to Generate Effective
Therapy) consortium to identify novel biomarkers and therapeutic targets. Using 89 pretreatment cases as the discovery
set and an additional 196 cases as the validation set, we generated data using multiple platforms including microarrays
(gene expression, copy number, DNA methylation), quantitative PCR (microRNA) and next generation sequencing (RNA,
whole exome, targeted exome, whole gene, whole genome) and telomere repeat C-circle analysis. Integrative analyses of
these 285 cases demonstrates that osteosarcoma genomes are highly rearranged with numerous DNA breakpoints leading
to complex copy number aberrations. Nearly all (>97%) cases have mutations or gene amplifications leading directly to
loss of cell cycle control with TP53 the most frequent (>90%) followed by RB1, CDKN2A, loss of function mutations and
CCNE1, CDK4, and MDM2 amplifications. In addition, mutations of other tumor suppressor genes notably ATRX and PTEN
are frequent. Structural variants causing gene interruption or deletion are the major mechanism of gene inactivation with
a smaller proportion of single nucleotide or small deletions. Similarly, proto-oncogenes are amplified and overexpressed
as a result of genome rearrangements, but are seldom activated by small mutations. These amplified genes include MYC,
CCNET1, IGF1R, and CDK4, which are candidate prognostic markers and therapeutic targets. There are also single and
multi-gene signatures that show statistically significant correlations with both overall and progression free survival. MYC
amplification is by far the strongest single gene prognostic predictor of poor survival in both localized and metastatic
cases. In this presentation, we will present results of our final analyses.
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Paper #02 3251212

GRACEFUL PROJECT: A GLOBAL COLLABORATION ON CIC-DUX4, BCOR-CCNB3, HIGH GRADE
UNDIFFERENTIATED ROUND CELL SARCOMA (URCS)

Emanuela Palmerini'; Marco Gambarotti'; Ravin Ratan’; Steven DuBois®; Michael J. Nathenson?; Antoine Italiano?;
Enrique de Alava'; Robin Jones'3; Salvatore Provenzano?; Giovanni Grignani®; Virginia Ferraresi?; Rossella Bertulli?;
Giacomo G. Baldi'"; Antonella Brunello®; Elisa Carretta’; Elisabetta Setola’; Angelo Paolo Dei Tos®; Alessandra Longhi';
Anna Paioli';: Marilena Cesari'; Michela Pierini'; Uta Dirksen'*; Christian Rothermundt'; Javier Martin-Broto';

Bruno Vincenzi'®

"Istituto Ortopedico Rizzoli, Bologna, BO, Italy; 2Istituto Nazionale dei Tumori, Milano, MI, Italy; 3Istituto di Candiolo,
Candiolo, TO, Italy; “Istituto Nazionale Tumori “Regina Elena”, Roma, RM, Italy; *Azienda ULSS2, Treviso, TV, Italy;
éIstituto Oncologico Veneto, Padova, PD, Italy; ’MD Anderson Cancer Center, Houston, TX, USA; 8Dana-Faber Cancer
Institute, Boston, MA, USA; °Institut Bergonié, Bordeaux, France; "°Policlinico Universitario Campus Biomedico, Roma,
RM, Italy; ""AUSL4 Toscana, Prato, PO, Italy; ?IBIS Instituto de Biomedicina de Sevilla, Sevilla, Spain; *The Royal
Marsden, London, United Kingdom; "Kantonsspital St.Gallen, St. Gallen, Switzerland

Objective: Undifferentiated round cell sarcomas (USRCSs) represent a diagnostic challenge. “Ewing-like” sarcomas, similar
to Ewing sarcomas morphologically, carry different gene fusions, with CIC-DUX4, and BCOR-CCNB3 being the most
frequent (1.2 and 0.6% over 1500 cases; unpublished data). The optimal treatment for these ultra rare tumors is not known.

Methods: All cases with a diagnosis of URCS were reviewed for the purpose of the study, and CIC-DUX4 / BCOR-CCNB3
translocations fusions were searched. Inclusion criteria for the present study were 1) a diagnosis of URCSs (negative for all
Ewing translocations, CIC-DUX4 and BCOR-CCNB3), a diagnosis of CIC-DUX4 fusion-positive sarcoma, or a diagnosis of
BCOR-CCNB3 fusion-positive sarcoma; 2) clinical and outcome information available. Treatment, outcome and prognostic
factors were examined.

Results: From 1983 to 2019 105 patients were treated in referral centers. Among them 59 (56%) patients had CIC-DUX4
fusion (median age 30 years, 7-69 years), 20 (19%) BCOR-CCNB3 (median age 16 years, 5-65 years), and 26 (25%) were
URCSs (median age 42 years, 7-70 years). Seventy (67%) patients had localized disease and 35 (33%) had metastatic
disease at the time of presentation: 30 (86%) to the lungs, (+ bone in 4; + lymph nodes in 2, + 3 visceral). 80 (76%) of the
patients had soft tissue primary tumor (median size 8 cm, range 1-29 cm), while 25 (24%) had bone tumors. ECOG PS wa
s 0in 79 cases (83%), =1 in 16 (17%). Differences in presentation were observed amongst the specific entities, with higher
prevalence for female gender, presence of metastases and soft tissue primary location in patients with CIC-DUX4 tumors.
In contrast, a male prevalence, bone presentation and a low rate of synchronous metastases were observed in patients
with BCOR-CCNB3 tumors (Figure 1). The local treatment was surgery in 55 (52%) patients, surgery + radiotherapy in 28
(27%) and radiotherapy in 13 (12%), whereas 7 patients did not undergo local treatment and in 2 it was not reported. No
differences in local management were observed amongst the different entities. Chemotherapy was given to 89 patients:
Ewing sarcoma regimen in 59 (66%), doxorubicin/ifosfamide (Doxo/IFO) in 17 (19%), osteosarcoma regimen in 5 (6%),
not reported in 8. When chemotherapy was given preoperatively (62 cases), a good pathological response as defined by
local pathologists was observed in 7/16 (44%) BCOR-CCN3 group (1/1 after Doxo/IFO, 5/7 after Ewing regimen, 1/4 after
osteosarcoma regimen), and in 5/31 (16%) in the CIC-DUX4 group after Ewing regimen. In metastatic CIX-DUX4 patients
undergoing Ewing regimen the response rate (PR/CR) according to RECIST 1.1 was 8/18 (44%). With a median follow-up
of 44 months (95%Cl:35-54), the 3-year overall survival rate was 95% (95% Cl 68- 99) in the BCOR-CCNB3 group, 34%
(95% CI 20-49) in CIC-DUX4 (51% vs 15% in localized and metastatic cases), and 76% in URCS (95% CI 51-89; p=0.0001).

Conclusion: Patients with BCOR-CCNB3 tumors usually respond to Ewing regimen and are of bone primary origin. In
contrast, patients with CIC-DUX4 tumors often present with metastatic soft-tissue tumors and have a poor pathologic
response to chemotherapy. Molecular analysis is mandatory in all patients classified as URCS, with CIC-DUX4 and BCOR-
CCNB3 presenting important differences in biological behaviour.
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Figure 1. Clinical differences among CIC-DUX4, BCOR-CCNB3, URCT patients according to gender (F vs
M), stage (localised vs metastatic) and primary tumor origin (bone vs soft tissues, ST)
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Paper #03 3244146

TRANSCRIPTOMIC LANDSCAPE OF 79 HOMOGENOUSLY TREATED OSTEOSARCOMA TUMORS AT DIAGNOSIS
REVEALS TUMOR CLONES AND MICROENVIRONMENT INTERPLAY ASSOCIATED WITH OSTEOSARCOMA
PROGNOSIS

Antonin Marchais, PhD'; Maria Eugenia Marques da Costa’; Bastien Job?; Robin Droit'; Rachid Abbas?;

Anne G. Brouchet?’; Frangoise Redini®; Olivia Fromigué'; Cyril Lervat®; Héléne Pacquement’; Catherine Devoldere?;
Claudine Schmitt*; Damien Bodet*; Sophie Piperno-Neumann’; Natacha Entz-Werle*; Perrine Marec-Berard®;

Martha Jimenez’®; Gilles Vassal'; Birgit Geoerger'; Laurence Brugieres'; Nathalie Gaspar’

"Pediatry, Gustave Roussy Cancer Campus, Villejuif, France; 2SBE, Gustave Roussy, Villejuif, France; 3INSERM, Villejuif,
France; *CHU, Toulouse, France; *University, Nantes, France; ¢Centre Oscar Lambret, Lille, France; "Institut Curie, Paris,
France; 8IHOP, Lyon, France; ‘UNICANCER, Paris, France

Objective: Complex genetic aberrations and microenvironment (ME) in osteosarcoma (OTS) contributed to confuse
observations at genetic level and have delayed introduction of new drugs, thus participated to the lack of survival
improvement. To characterize at the transcriptomic level the genetic program modulation and the “tumor clones/
microenvironment” interplay driving relapse and drug resistance across a homogeneously treated cohort of OTS.

Methods: Experiment. 79 OTS tumor samples at diagnosis issued from the first line OS2006 therapeutic trial are
recapitulating the main clinical feature distribution of the whole cohort. Innovative bioinformatics approach. Bulk RNA-
sequencing data from tumors represent total gene expression of tumor clones mixed up with numerous heterogeneous
cells populating the ME. To study the transcriptomic landscape of tumor cells and their interaction with the ME, we
decomposed RNA expression matrix by independent component analysis with ICASSO stabilization to extract 34 stable
and independent gene components.

Results: Function of the independent components (IC). Functional analysis of genes populating the identified ICs revealed
two kind of components, i) those recapitulating the genetic program/state of ME cell types and/or their interaction with
tumor cells, ii) those specific to tumor clones with altered gene expression involving large chromosomic regions.

Identification of two OTS groups with different prognosis. Unsupervised analysis by hierarchical classification identified
two distinct OTS groups at diagnosis with significant different overall survival (OS). With a median follow-up of 4.8 years,
the 3y-OS was of 91.4% and 56.8% for G1 and G2 (p-val =0.00042), respectively. The G1 group identified tumors with
favorable OS even after relapse. Multivariate analysis identified the G1/G2 stratification as the most contributing factor for
Os.

G1/G2 stratification is associated with specific immune ME. Functional analysis by GSEA, differential expression analysis
and gene network inference of genes populating the ICs contributing the most to the G1/G2 stratification, showed
global enrichment for genes involved in the innate immune response in G1 tumors. In contrast, G2 was associated with
angiogenesis, osteoclastic and adipogenic activity, often described as correlated with poor prognosis. Moreover, we
observed specific tumor clones with altered gene expression involving large chromosomic regions. Integrating our results
with CNV profiling (CGH array) we characterized specific CNVs significantly associated with each group.

Prognostic gene signature derived from G1/G2 stratification confirmed in an independent OTS cohort. Using a
machine learning approach (glmnet), we defined a gene expression signature to predict G1/G2 tumors. To confirm the
predictive power of our signature, we tested it on an independent cohort of 82 OTS tumors (https://ocg.cancer.gov/
programs/target/projects/osteosarcoma), and compared their respective OS. As observed in the OS2006 cohort, G2
tumors from this cohort were significantly (p-val: 0.00039) associated with a worse prognosis than G1 tumors and therefore
support the predictive power of the gene signature.

Conclusion: Taking advantage of machine learning algorithms, we defined several gene components describing tumor
clones and OTS ME. Gene components stratify the cohort in good and poor prognostic tumors. Functional characterization
of the components associates good prognostic tumors to innate immunity; poor prognostic tumors to angiogenic,
osteoclastic, and adipogenic activities; and specific distinct CNVs to each group. Finally, we confirmed the predictive
power of a minimal prognostic signature of 15 genes within independent cohort of 82 OTS tumors. This work might lead
in near future to development of prognostic test and drive the setup of personalized therapy in OTS.

Fundings:
Etoile de Martin, Ligue contre le cancer, SFCE, Imagine 4 Margo, Une main vers |'espoir, Fondation and ‘Parrainage
chercheur’ Gustave Roussy
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Paper #04 3255224

IMPACT OF NEXT GENERATION SEQUENCING (NGS) ON DIAGNOSTIC AND THERAPEUTIC OPTIONS IN
SOFT-TISSUE AND BONE SARCOMA (STSB)

Mrinal M. Gounder’; Sally Trabucco?; Dexter X. Jin?; Narasimham Agaram’; Sandra P. D’Angelo’; Mark Dickson’;
Mary Louise Keohan'; Ciara Kelly'; William D. Tap'; Siraj Ali?

"Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Foundation Medicine, Boston, MA, USA

Objective: The utility of NGS in the clinical management of sarcoma pts was previously reported and we provide an
update.

Methods: We retrospectively analyzed the NGS profile of patients who were sequenced using a panel of 405 cancer-
related genes in DNA and 265 genes rearranged in RNA. Diagnostic and therapeutic implications of mutations (mut) were
evaluated through published literature (OncoKb.org, Pubmed). Following IRB approval, we evaluated the clinical outcomes
of pts who underwent NGS at MSKCC.

Results: From 2013-2018, we tested 7564 pts and had a median age of 52 yrs (<1-88), 52% females with 43 histologies,
with sarcoma NOS (n = 1430) as the most frequent. Translocation-associated and genomically complex tumors were
23.2% and 76.8%, respectively. Pediatric and young adults (<30 yrs, P-AYA) were 21.9% of the cohort. Tumors with a mean
purity of 56% were sequenced to a mean coverage of 704X with a mean allelic fraction of 0.41; 3829 rearrangements and
28,705 driver variants were found. Based on NGS, 11.7% had diagnostic errors and were most common in extra-skeletal
chondrosarcoma, Ewing and synovial sarcoma. Tumor mutational burden (TMB) was 2.4/Mb (0-427) and cutoffs =15,
=10 and =5 mut/Mb, was found in 2.8%, 3.8% and 12.9%, respectively. Angiosarcoma, UPS and MPNST harbored the
highest frequency of TMB-H (=15). TMB in P-AYA was significantly lower (1.6 vs. 2.4, p < 0.0001). Comparative genomics
of osteosarcoma and UPS in P-AYA and older adults is ongoing. 36.6% of all patients had actionable alterations known
to respond to an FDA approved or investigational drug. Novel genes in STSB include AKT, ESR1, BRCA, NTRK, PTCH1,
SMARCB1 and others. Novel, actionable kinase fusions were noted in ALK, FGFR, NTRK1/2/3 and BRAF. Of the 107
MSKCC pts with clinical data, 60/107 (57%) had at least one TLA, of which 31 (30%) enrolled on a matched trial and 26
pts were ineligible or lacked access. Responses were seen with inhibitors to NTRK, IDH1, BRAF, TSC2, MDM2, SMARCBT,
checkpoint and others.

Conclusion: Our data suggests that NGS has a significant impact in aiding diagnosis and selecting matched therapies in
sarcoma.
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Paper #05 3255373

TRACING SARCOMA EVOLUTION REVEALS CLONAL ORIGIN OF ADVANCED METASTASIS
Yuning Tang; Jianguo Huang; Hongyuan Zhang; Hidetoshi Tsushima; David Kirsch; Benjamin Alman
Duke University, Durham, NC, USA

Objective: Cellular heterogeneity is frequently observed in cancer, but the biological significance of the heterogeneous
tumor clones is not well defined. The objective of this study is to investigate the dynamic interactions and functional
consequences of different tumor clones during each stage of sarcomagenesis, from tumor progression, local recurrence to
distant metastasis.

Methods: To prospectively trace tumor clones over the course of disease progression, we generated two complimentary
lineage tracing mouse models of undifferentiated pleomorphic sarcoma (UPS). In the first model, we crossed the homozygous
R26R-Confetti system with a Cre-inducible oncogenic Krast6'?? allele and homozygous p53*alleles (KPCC). Following
injection of Cre-expressing adenovirus into the gastrocnemius muscle, primary sarcomas permanently labeled with up to 8
distinct fluorescent reporters are formed at the injection site. To improve the clonal resolution, we utilized another lineage
tracing method by leveraging genetic scars induced by CRISPR-Cas?. In this model, the Cre-inducible Kras®'? allele is
retained, and the Rosa2é locus expresses Cas9 endonuclease. Sarcomas are initiated by injecting adenovirus expressing
Cre and sgRNA targeting p53 (K-sgP53-Cas9). The genetic edits generated by CRISPR-Cas? at the targeted region of p53
can serve as barcodes marking independent tumor clones.

Results: Using complimentary multicolor
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Conclusion: Overall, by modeling clonal
competition and selection, we describe
in detail the clonal dynamics during each
step of sarcoma progression, from tumor
initiation, local recurrence after therapy,
and to advanced metastasis. Advanced
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Clinical Trials + Precision Medicine

Paper #06 3255423

MULTI-INSTITUTIONAL EUROPEAN SINGLE-ARM PHASE Il TRIAL OF PAZOPANIB IN ADVANCED TYPICAL
SOLITARY FIBROUS TUMORS: A COLLABORATIVE SPANISH (GEIS), ITALIAN (ISG), AND FRENCH (FSG) SARCOMA
GROUPS STUDY

Josefina Cruz?; Nadia Hindi'; Sarah Dumont®; Nicolas Penel*; Pablo Luna®; Enrique de Alava’; Jean-Yves Blay’;

Silvia Stacchiotti®; Paola Collini®; Andres Redondo?; Daniel Bernabeu'®; Antonio Lépez Pousa''; Giovanni Grignani'?;
David d. Moura'3; Javier Martinez-Trufero'; Philippe Terrier'>; Marie Karanian’; Axel Le Cesne®; Paolo Casali®;

Javier Martin-Broto'

"Medical Oncology, Hospital Universitario Virgen del Rocio/Instituto de Biomedicina de Sevilla (IBIS), Seville, Spain;
2Medical Oncology, Hospital Universitario de Canarias, Tenerife, Spain; *Medical Oncology, Gustave Roussy Cancer
Campus, Villejuif, France; *Oscar Lambret Cancer Center, Lille, France; *Medical Oncology, Hospital Universitario Son
Espases, Palma de Mallorca, Spain; éPathology, Hospital Universitario Virgen del Rocio, Seville, Spain; ’Centre Léon
Bérard, Lyon, France; 8Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; “Medical Oncology, Hospital
Universitario La Paz (IdiPAZ), Madrid, Spain; °Radiology, Hospital Universitario La Paz, Madrid, Spain;

""Medical Oncology, Hospital Sant Pau, Barcelona, Spain; ?Medical Oncology, Istituto di Candiolo-Fondazione del
Piemonte per I’'Oncologia IRCCS Candiolo, Turin, Italy; *Group of Advanced Therapies and Biomarkers in Oncology,
Institute of Biomedicine of Seville, Ibis/Hospital Universitario Virgen Del Rocio/Csic/Universidad De Sevilla, Seville,
Spain; "*Medical Oncology, Hospital Universitario Miguel Servet, Zaragoza, Spain; *Pathology, Gustave Roussy Cancer
Campus, Villejuif, France

Objective: Solitary fibrous tumor (SFT) is a ubiquitous uncommon soft tissue tumor with a pronounced hemangiopericytoma-
like vascular pattern, exhibiting rich VEGF (tumor and endothelial cells) and VEGFR1/2 (endothelial cells) expression.
Pathologists distinguish typical SFT (T-SFT) and malignant SFT (M-SFT) based on mitosis (<4 vs > 4), pleomorphism and/or
necrosis. Yet, not clear boundaries are always seen between subtypes. We have recently published a European, multicentric,
investigator-initiated, single-arm phase |l trial exploring the activity of pazopanib (P) in M-SFT (Lancet Oncol Dec 2018).
Here, we present the outcome of the T-SFT cohort of the same trial.

Methods: Most relevant inclusion criteria were: unresectable or metastatic, T-SFT (tumor tissue from diagnostic time)
confirmed by central pathology review before accrual, with evidence of STAT6 overexpression by IHC, and/or rearrangement
by FISH and/or NGS, =18 years, ECOG 0-2, progressive, measurable disease and no previous antiangiogenic agents. Main
endpoint was response rate according to Choi criteria. Central radiological assessment was mandatory. P was administered
at 800 mg/d continuously till progression or toxicity.

Results: From June 2014 to December 2018, 34 patients were enrolled in this cohort. The median age was 64 y (31-81).
At baseline, ECOG 0/1/2 was distributed as 16/15/3; whereas, locally advanced/metastatic distribution was 11 (32%) and
23 (68%) respectively. At the time of the present analysis, 24 patients were deemed eligible and evaluable for response.
Response rates according to local and central assessment were PR 6 (25%), SD 15 (62%), PD 3 (12%) and PR 12 (50%),
SD 11 (46%), PD 1 (4%) respectively. With a median follow-up of 21 months, the median PFS following local and central
assessment were 18.4 (6.6-30.1) and 9.8 (7.5-12.2) months respectively, both superior to that previously published in M-SFT
cohort (5.57 m). The median of OS was 49.8 months. High tumor burden at baseline (> 116 mm), ECOG 1-2 vs 0, and PD by
local or central response assessment showed significantly worse OS. Metastatic vs locally advanced patients had a similar
outcome regarding OS.

Conclusion: Within this phase 2 study, pazopanib was confirmed to be active in T-SFT, with a longer progression-free
survival (9.8 months) than observed in the M-SFT cohort (5.57 months). T-SFT showed a more indolent course, even
in the metastatic/advanced setting, than M-SFT. Pazopanib seemed to improve the historical outcome obtained with
chemotherapy in advanced SFT.
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Paper #07 3253244

DEVELOPMENT AND VALIDATION OF A MOLECULAR SIGNATURE PREDICTIVE OF DURABLE CLINICAL BENEFIT
FOLLOWING PAZOPANIB THERAPY IN ADVANCED SOFT TISSUE SARCOMA

Paul Huang'; Alex Lee'; Chris Wilding'; Frank McCarthy'; Nafia Guljar'; Khin Thway?; Ben Fulton®; Sara Walker?;
Alexandra Bell*; Fiona Graham?; Elaine MacDuff’; Wei Lin Goh¢; Timothy Kwang Yong Tay’; Christina Messiou?;
Richard Buus'; Cyril Fisher’; Mohamad Farid®; Jeff White®; lan Judson? Maggie Cheang’; Robin Jones?

'Institute of Cancer Research, London, United Kingdom; 2Royal Marsden Hospital, London, United Kingdom;
3Beatson West of Scotland Cancer Centre, Glasgow, United Kingdom; *NHS Greater Glasgow & Clyde Biorepository,
Glasgow, United Kingdom; *Pathology, NHS Greater Glasgow & Clyde, Glasgow, United Kingdom; ¢National Cancer
Centre Singapore, Singapore, Singapore; ’Singapore General Hospital, Singapore, Singapore; 8University Hospitals
Birmingham, Birmingham, United Kingdom

Objective: Pazopanib (PZP) is a kinase inhibitor approved for the treatment of advanced soft tissue sarcoma (STS). There
are no robust predictive biomarkers for PZP. The objective of this study is to identify and validate a predictive signature for
the stratification of patients who are likely to achieve durable clinical benefit from PZP therapy.

Methods: Pre-PZP-treated formalin-fixed paraffin-embedded tumours from PZP-treated STS patients (RMH-SARC, n=38)
with mixed histological subtypes were assessed for: (i) levels of PZP targets FGFR1 and PDGFRA by immunohistochemistry
(IHC), (ii) TP53 mutational status by Sanger sequencing and (iii) 770 cancer-associated gene profiles using Nanostring.
Biological subgroups were identified using consensus clustering. Gene Set Analysis and Significance Analysis of Microarrays
(SAM) were used to identify genes and gene signatures whose expression were significantly associated with the biological
subgroups (with a False Discovery Rate <5%).

A minimised gene set with the lowest cross-validation error was derived to recapitulate the biological subgroups; and a
single sample predictor, Pazopanib Activity and Response in SARComa (PARSARC), was developed based on classification
and nearest shrunken centroid methods. The performance of PARSARC was tested in an independent multi-centre cohort
of patients with mixed histological subtypes (Global-SARC, n=30). The predictive value of PARSARC for progression-free
(PFS) and overall survival (OS) in RMH-SARC and Global-SARC were evaluated using multivariable Cox regression analyses,
adjusted for standard clinicopathological variables.

Results: Within RMH-SARC, 7 tumours were classified as low FGFR1 (F) and high PDGFRA (P) expression, defined as F-Lo/
P-Hi. Nine tumours had TP53 mutation (TP53mut). Among the 22 TP53wt tumours which were not F-Lo/P-Hi, 3 molecular
subgroups were identified based on distinct gene-expression profiles (Subgroups An=7,B n =7, Cn = 8). Subgroup B
was enriched for leiomyosarcoma (LMS). An optimal 225-genes expression-based signature was developed to recapitulate
these 5 distinct molecular subtypes (Subgroups A, B, C, F-Lo/P-Hi and TP53mut). Within the discovery set (RMH-SARC),
Subgroup A had statistically significant superior PFS and OS (median (m) PFS 13 months (ms); mOS 34ms) compared to the
rest of the cohort (MPFS 2.8ms; mOS 7ms). Subgroup A was significantly associated with better outcome compared to the
rest of the cohort with hazard ratios (HR) for PFS of 0.22 (95% CI 0.07-0.63) and OS of 0.12 (95% CI 0.028-0.55) (Table 1).

In the independent multi-centre validation set (Global-SARC), each tumour was classified into one of the 5 molecular
subtypes by the PARSARC classifier (Subgroup An=11, B n=5, C n=6, F-Lo/P-Hi n=4 and TP53mut n=4), without knowledge
of clinical outcome. As with the discovery cohort, all cases classified as subgroup B were LMS. Consistent with RMH-SARC,
patients who were classified as subgroup A had significantly better clinical outcome (mPFS 12ms; mOS 33 ms) compared
to the rest of the cohort (MPFS 3.5ms; mOS 5.3ms). The clinical value of Subgroup A was validated with HR for PFS of 0.28
(95% C1 0.11-0.73) and OS of 0.20 (95% CI 0.07-0.62) (Table 1).

Gene Set Analysis identified components of the Notch signalling pathway as upregulated in patients in Subgroup A when
compared to the rest of cohort in both RMH-SARC and Global-SARC.

Conclusion: We have developed a 225-gene expression signature that identifies STS patients most likely to achieve durable

benefit from PZP (Subgroup A), which has been validated in an independent multi-centre dataset. The PARSARC classifier
has been incorporated into a web portal and will be made freely available for use by the sarcoma community.
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Table 1
N Progression-Free Survival (PFS) Overall Survival (OS)
Univariate Multivariate* Univariate Multivariate*
RMH-SARC HR(95% Cl) P HR (95% Cl) P HR (95% Cl) P HR (95% Cl) P
0.22 0.13 0.12 0.069
Subgroup A 757063 0995 003052 000 go2s0ss 9006 (0.012-0.38) 0.002
Rest of the
e 3 1 - 1 : 1 - 1 -
Global-SARC
0.28 0.08 0.20 0.0026
Subgroup A 11 011.073) %97 (0017.0042) 9902 (00es062  ©0%  (0.00008-0.084) <O
Rest of the
e 19 1 - 1 - 1

- 1 -

*Adjusted for standard clinicopathological variables (age, histological subtype, grade and performance status).
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Paper #08 3255734

VALIDATION OF GEISTRA SCORE: A PREDICTIVE TOOL OF TRABECTEDIN (TB) BENEFIT IN ADVANCED SOFT
TISSUE SARCOMAS (ASTS), BASED ON GROWTH MODULATION INDEX (GMI).

A RETROSPECTIVE REGISTRY-BASED ANALYSIS FROM SPANISH GROUP OF SARCOMA RESEARCH (GEIS)

Javier Martinez-Trufero, PhD MD’; Luis Miguel De Sande Gonzalez?; Pablo Luna'’; Javier Martin-Broto®; Rosa Alvarez*;
Antonio Casado®; Roberto Diaz Beveridge®; Andres Poveda’; Juana Maria Cano®; Josefina Cruz®; Antonio Lépez Pousa’’;
Maria Angeles Vaz Salgado'’; Claudia M. Valverde Morales'; Isabel Sevilla'®; Jeronimo Martinez';

Jordi Rubio Casadevall'®; Ana De Juan'é; Juan Antonio Carrasco’; Antonio Gutierrez'®

"Medical Oncology , Hospital Universitario Miguel Servet, Zaragoza, Zaragoza, Spain; 2Medical Oncology, Complejo
Asistencial Universitario de Leon, Leon, Leon, Spain; 3Medical Oncology, Hospital Virgen del Rocio, Sevilla, Sevilla,
Spain; “Medical Oncology, Hospital Gregorio Marafon, Madrid, Madrid, Spain; *Medical Oncology, Hospital Clinico San
Carlos, Madrid, Madrid, Spain; *Medical Oncology, Hospital La Fe, Valencia, Spain; “Instituto Valenciano de Oncologia,
Valencia, Spain; 8Medical oncology, Hospital General de Ciudad Real, Ciudad Real, Spain; *Hospital Universitario
Canarias, Santa Cruz de Tenerife, Spain; ®Hospital Sant Pau, Barcelona, Spain; ""Hospital Ramon y Cajal, Madrid, Spain;
2Medical Oncology, Hospital Vall D’'Hebron, Barcelona, Spain; '*Hospital Virgen de la Victoria, Malaga, Spain;

"“Hospital Virgen de la Arrixaca, Murcia, Spain; "Instituto Catalan Oncologia, Girona, Spain; "*Hospital Marques de
Valdecilla, Santander, Spain; ""Hospital Alvaro Cunqueiro, Vigo, Spain; "®Hospital Son Espases, Palma de Mallorca, Spain;
""Hospital son Espases, Palma de Mallorca, Spain

Objective: GMI has been described as a good predictive tool to evaluate the efficacy of Tb in ASTS . In a previous report
we defined GEISTRA score in ASTS treated with Tb with 3 prognostic factors independently associated to GMI=1.33
(L-Sarcoma subtype, metastatic free interval from initial diagnosis = 8.1 months and Karnosfsky >80), showing a strong
correlation with TTP or OR after Trabectedin (Tb). (Martinez-Trufero J, et al. J Clin Oncol 2017 35:15_suppl, 11070-11070)
JIn the present work, we aim to validate GEISTRA score in an independent validation series of additional 175 patients from
the GEIS registry.

Methods: We have retrospectively analyzed ASTS patients from GEIS multicenter registry and their prognostic factors .
All patients had been diagnosed of ASTS and treated with Tb in 24h continuous infusion schedule, from Jan 2007 to Jun
2016. All had previously received antracycline-based chemotherapy. We calculated GMI of T, outcome from T and from the
previous line (T -1), and analyzed clinical profile of patients according with GMI in univariate and multivariate analysis (MA).
We have previously reported a serie where we defined GEISTRA score (discovery serie) , and we have added a new serie
of additional patients to validate that score ( validation serie).

Results: We collected data from 379 patients (196 p discovery serie, and 183p validation ) . All patients had previously
received antracycline-based CT, 227 patients (59%) still when localized disease, and 152 p (40.1%) as first line in metastatic
disease. Median follow-up of alive patients:75.1 m(95% CI 8.4-286.1 m). Median OS from initial diagnosis : 44.7m (95%
Cl 39.1-50.2 m). Median OS from metastatic diagnosis: 28.8 m (95% Cl 25.3-32.3 m). Median TTP of Tb treatment : 3.8 m
(95% Cl 3.2-4.4) . Median OS of Tb treatment 12.6 m (95% Cl 10.4-14.8m ).GMI distribution of Tb treatment : 0 to 0,99: 217
p (57%), 1 to 1,33: 41p (11%), more than 1,33: 121p (32%). We found statistical association between GMI > 1,33 and OS,
TTP from Tb treatment , and Tb response (Table 1) . PFS and OS analysis of both series showed independent significant
prognostic value of GEISTRA score (Figure 1 and 2)

Conclusion: We have defined and validated GEISTRA score as a useful tool to better select which patients with ASTS are
the best candidates to be treated with Th.

Relation Between GMI and Survival End-points

Median OS from initial Median OS from Median TTP from Tb
diagnosis (95%Cl) P Metastatic disease P treatment
GMI
0_1_33 38.1(33.5-42.7) <0.001 25 (21.6-28.5) <0.001 2.5(2.3-2.8) <0.001
>1.33 70.8 (57.2-84.3) 46.7 (34.8-58.6) 9.8(7.7-11.9)

OS: overall survival; TTP: time to progression, Tb : Trabectedin, GMI: Growth Modulation Index
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Figure 1. Time to progression curves according to Figure 2. Overall survival curves according to GEISTRA
GEISTRA score in Discovery serie (N: 196) and Validation score in Discovery serie (N: 196) and Validation serie
serie (N: 183). (N: 183).
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Paper #09 3255286

NANOTECHNOLOGIES FOR CAPTURE AND RELEASE OF EWING SARCOMA-DERIVED CIRCULATING

TUMOR CELLS

Jiantong Dong?; Yazhen Zhu?; Noah C. Federman®; Hsian-Rong Tseng? Paul S. Weiss'; Steven J. Jonas, MD, PhD?
'Chemistry & Biochemistry, Materials Science & Engineering, Bioengineering, and the California NanoSystems Institute,
University of California, Los Angeles, Los Angeles, CA, USA; 2Molecular and Medical Pharmacology & the California
NanoSystems Institute, University of California, Los Angeles, Los Angeles, CA, USA; 3Pediatrics, Eli and Edythe Broad
Center of Regenerative Medicine and Stem Cell Research at UCLA, University of California, Los Angeles, Los Angeles,
CA, USA; “Pediatrics, University of California, Los Angeles, Los Angeles, CA, USA

Objective: Circulating tumor cells (CTCs) represent an ideal “liquid biopsy” source for well-preserved messenger RNA
(MRNA) that can be used for molecular profiling of solid tumors. Existing CTC analysis platforms have been difficult to apply
to sarcomas, in part, due to technical challenges in how to best target malignant cells for selective capture. Here, we describe
initial tests and demonstrations of a system for CTC capture that leverages advances in nanomaterials and microfluidics
to enable enumeration of CTCs derived from Ewing Sarcoma (EWS). We utilize CTC counts and copy numbers of EWSRT1
gene rearrangements as metrics for device performance, which pave the way for translation of these nanotechnologies as
non-invasive diagnostic solutions for guiding treatment intervention and monitoring disease progression in EWS patients.

Methods: Microfluidic devices with a serpentine channel configuration are fabricated via soft lithographic approaches. The
channel roofs are lined with herringbone features that induce chaotic mixing behavior for directing cells into direct physical
contact with the silicon (Si) nanostructures that line the channel bottoms, facilitating CTC capture. We employ biorthogonal
click chemistries (i.e.,inverse-electron-demand Diels-Alder cycloadditionbetween tetrazine, Tz, and trans-cyclooctene,
TCO) to mediate CTC capture and efficient enumeration within our microfluidic devices. These microfluidic “Click Chips”
utilize Tz-moieties that are chemically tethered to Si nanowire substrates viasilane chemistry. Prior to introduction into
the microfluidic system, target cells are treated with a sarcoma-specific antibody targeting the LINGO1 surface protein
conjugated to a TCO moiety.Interaction between the Tz-functionalized nanowires and TCO-grafted CTCs is facile and
insensitive to biomolecules, water, and oxygen, leading to specific, rapid, and irreversible immobilization of the targeted
cells. Introduction of a disulfide cleavage agent (i.e.,1,4-dithiothreitol, DTT) releases the CTCs from the silicon nanowires
by cleaving the disulfide bond linking the Tz to the substrate. As background cells (e.g., white blood cells) are captured
nonspecifically, they are notreleased by freeing Tz-conjugates from the nanowires, reducing sample contamination.

Results: The expression of LINGO1 at the surface of EWS cell lines (A673) was confirmed viaimmunohistochemical analysis.
We tested and verified the selective cell capture and release capabilities of the microfluidic Click Chips in simulated serum
samples of human peripheral blood mononuclear cells spiked with LINGO1-expressing EWS cell lines. The samples are run
through the Click Chip Devices with overall processing time for cell capture and release <25 min. Messenger RNA (mRNA)
isolated from isolated CTCs was analyzed by digital droplet real time polymerase chain reaction (dd-RTPCR) analysis,
confirming presence of EWSR gene fusions. In an initial pilot study, we demonstrate the capability to isolate extracellular
vesicles (EVs) and CTCs from serum samples from an initial patient cohort (n=3) with metastatic EWS. We detect the
presence EWS-FLI1 fusions in both captured EVs and CTCs via dd-RTPCR.

Conclusion: We demonstrated and are developing a nanotechnology-enabled solution for the selective capture of Ewing
Sarcoma-derived CTCs. These technologies can be straightforwardly adapted for monitoring a wide range of other
sarcomas and other pediatric malignancies. Ultimately, we will enable serial monitoring disease progression and response
to treatment more rapidly and effectively to inform the management of pediatric cancer patients surpassing current
diagnostic tools.
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Paper #10 3254588

LAROTRECTINIB EFFICACY AND SAFETY IN PATIENTS WITH TRK FUSION SARCOMAS
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Objective: NTRK gene fusions are relatively rare oncogenic drivers in a diverse range of cancer types, including sarcomas,
but are nearly pathognomonic in infantile fibrosarcoma. The highly selective FDA-approved TRK inhibitor larotrectinib has
robust activity and is well tolerated in children and adults with TRK fusion cancer, irrespective of tumor type. We report
updated efficacy and safety data for larotrectinib in patients with TRK fusion sarcomas.

Methods: Patients with TRK fusion sarcomas treated with larotrectinib were identified from three clinical trials (NCT02122913,
NCT02576431, NCT02637687). Adult patients received larotrectinib 100 mg twice a day (BID; one patient in the phase |
trial received 150 mg BID) and most pediatric patients received 100 mg/m? BID (maximum 100 mg BID). Disease status was
investigator assessed every 8 weeks (RECIST v1.1).

Results: As of February 19, 2019, 69 patients with TRK fusion sarcomas had been treated: 6% (n=4) gastrointestinal stromal
tumor, 42% (n=29) infantile fibrosarcoma, and 52% (n=36) other soft-tissue sarcomas (including spindle cell, inflammatory
myofibroblastic tumor, malignant peripheral nerve sheath tumor, myopericytoma, epithelioid spindle, stromal tumor,
synovial, lipofibromatosis, infantile myofibromatosis, adult fibrosarcoma, and not otherwise specified). Median age was
5.2 (range 0.1-61.0) years; 70% (n=48) of patients were pediatric (aged <18 years). Overall, 35% (n=24), 3% (n=2), and
61% (n=42) harbored NTRK1, NTRK2, and NTRK3 gene fusions, respectively, with tumors from one patient unconfirmed.
In total, 61% (n=42) of patients had previously received surgery, 72% (n=50) had prior systemic therapy, 19% (n=13) had
received radiotherapy, and 13% (n=9) were treatment naive. The overall response rate in 68 patients evaluable for efficacy
was 88% (n=60), with complete responses in 24% (n=16; two patients pending confirmation and three patients with
pathologic complete response) and partial responses in 65% (n=44; seven patients pending confirmation). Best response
of stable disease was reported in 7% (n=5) and progressive disease in 3% (two adults) of patients. In pediatric patients,
the overall response rate was 94% (44/47) and in adult patients the response rate was 76% (16/21). At a median follow-up
of 15.6 months, the overall median duration of response (range 1.6+ to 44.2+ months) had not been reached. Treatment
duration ranged from 0.1 to 47.2+ months, with treatment ongoing in 68% (n=47) of patients at the time of data cut-off.
Adverse events were mostly grade 1-2. Updated progression-free and overall survival results to be presented.

Conclusion: Larotrectinib treatment resulted in robust and durable responses with a favorable safety profile in adult
and pediatric patients with TRK fusion sarcomas, regardless of histology. The biology accounting for the more favorable
outcomes of pediatric patients warrants further investigation. These data strongly support the clinical importance of
identifying NTRK gene fusions in patients with sarcomas.
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ENTRECTINIB IN NTRK FUSION-POSITIVE SARCOMA: INTEGRATED ANALYSIS OF PATIENTS ENROLLED IN
STARTRK-2, STARTRK-1 AND ALKA-372-001

Stephen V. Liu'; Luis Paz-Ares?; James Hu?; Jiirgen Wolf*; Byung Chul Cho®; Maciej Krzakowski¢; Christine H. Chung’;
Manish Patel®; Matthew Taylor®; Harald Zeuner'®; Amine Aziez'% Xinhui Huang''; Stuart Osborne'’; Anna Farago'?
'Georgetown University, Washington, , USA; 2Hospital Universitario 12 de Octubre, Madrid, Spain; 3University of
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of Cologne, Cologne, Germany; °Yonsei Cancer Center, Seoul, Korea (the Republic of); *Maria Sklodowska-Curie
Institute of Oncology, Warsaw, Poland; "Moffitt Cancer Center, Tampa, FL, USA; 8University of Minnesota, Department
of Medicine, Minneapolis, MN, USA; °Oregon Health & Science University, Portland, OR, USA; "°F. Hoffmann-La Roche,
Basel, Switzerland; ""Genentech, San Francisco, CA, USA; ?Massachusetts General Hospital, Boston, MD, USA

Objective: Neurotrophic receptor tyrosine kinase (NTRK) gene fusions in NTRK1, NTRK2, and NTRK3 act as oncogenic
drivers, and are potential therapeutic targets across a broad range of tumour types including sarcomas. Entrectinib is
a CNS-active, potent inhibitor of TRKA/B/C and ROS1. Here we present integrated efficacy data from three trials of
entrectinib in NTRK fusion-positive solid tumours focusing on patients with sarcomas, and safety data from the integrated
safety population.

Methods: Patients with locally advanced/metastatic NTRK-fusion positive tumours (with or without baseline CNS disease)
confirmed by nucleic acid-based methods were enrolled in three global phase 1/2 entrectinib trials at >150 sites in 15
countries (ALKA-372-001 [EudraCT 2012-000148-88], STARTRK-1 [NCT02097810], STARTRK-2 [NCT02568267]). The
integrated efficacy evaluable population included TRK inhibitor-naive adult patients with extracranial solid tumours
harbouring a single, in frame NTRK fusion with measurable disease at baseline. Disease burden was assessed per blinded
independent central review (BICR) using RECIST v1.1 after cycle 1 (4 weeks) then every 8 weeks thereafter. The primary
endpoints were overall response rate (ORR) and duration of response (DOR) by BICR. Secondary endpoints included
progression-free survival (PFS), overall survival (OS), and safety.

Results: The total efficacy-evaluable population comprised 54 adult patients with advanced/metastatic NTRK-fusion
positive tumours; within this population there were 10 different tumour types and >19 histopathologies were identified.
In the cohort of 13 patients with NTRK-fusion positive sarcomas, NTRK1 and NTRK3 gene fusions were detected (53.8%
and 46.2%, respectively). Six subtypes of soft tissue sarcoma were identified: cervical adenosarcoma, dedifferentiated
chondrosarcoma, endometrial stromal sarcoma, follicular dendritic cell sarcoma, gastrointestinal stromal tumour, and
malignant peripheral nerve sheath tumour. Sarcoma ‘not otherwise specified’ was reported in 7 patients. The median age
was 53 years (range 21-81 years), 46.2% of patients reported =2 prior systemic therapies, and all patients had an Eastern
Cooperative Oncology Group (ECOG) performance status of 0 or 1 (61.5% and 38.5%, respectively). No patient had CNS
metastases at baseline. ORR by BICR was 46.2% (95% Cl 19.22-74.87), all were partial responses. Four patients (30.8%)
had stable disease, 1 patient (7.7%) had disease progression, and 2 patients had missing/unevaluable data. Median (95%
Cl) DOR, PFS, and OS were: 10.3 (4.6-15.0), 11.0 (6.5-15.7), and 16.8 (10.6-20.9) months, respectively. Median treatment
duration was 4.6 months. The safety population comprised 355 patients who received =1 dose of entrectinib, 60.5% of
patients had grade 1 or 2 treatment-related adverse events (TRAEs), 27.6% had grade 3, 3.4% had grade 4, and there
were no grade 5 TRAEs. The most frequently reported TRAEs were dysgeusia (41.4%), fatigue (27.9%), dizziness (25.4%)
and constipation (23.7%). TRAEs led to dose reductions in 27.3%, interruptions in 25.4% and discontinuations in 3.9% of
patients.

Conclusion: In this integrated analysis of global multicentre clinical trials, entrectinib was well tolerated and induced
clinically meaningful, durable responses in patients with NTRK-fusion positive sarcomas.
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Paper #12 3206452

WEEKLY NAB-SIROLIMUS IN PATIENTS WITH ADVANCED MALIGNANT PERIVASCULAR EPITHELIOID CELL
TUMORS (PECOMA): RESULTS FROM AMPECT, AN OPEN-LABEL PHASE 2 REGISTRATION TRIAL WITH
INDEPENDENT RADIOLOGY REVIEW

Mark Dickson’; Vinod Ravi''; Richard F. Riedel?; Kristen Ganjoo?; Brian A. Van Tine*; Rashmi Chugh®; Lee Cranmers;
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'"Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Duke Cancer Institute, Durham, NC, USA;
3Stanford University, Stanford, CA, USA; *Washington University in Saint Louis, St. Louis, MO, USA; *University of
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Objective: Advanced malignant PEComa is a rare, aggressive sarcoma, with no approved treatment. Cytotoxic
chemotherapies have limited benefit in this patient population. Case reports suggest that the PI3K/AKT/mTOR pathway is
activated in PEComa and mTOR inhibition may be efficacious in this disease. ABI-009 is a novel albumin-bound intravenous
mTOR inhibitor with increased tumor uptake, increased mTOR target suppression and distinct pharmacokinetic profile
versus oral mTOR inhibitors. The AMPECT trial is the first prospective study in advanced malignant PEComa.

Methods: Patients with measurable disease and ECOG 0 or 1 received nab-sirolimus (100 mg/m? IV, weekly, 2/3 weeks)
until progression or unacceptable toxicity. PEComa histology was confirmed centrally. Primary endpoint: overall response
rate (ORR) by independent radiology review (IRR), assessed every 6 weeks (RECIST v1.1). Secondary endpoints: duration of
response (DOR), progression-free-survival rate at 6 month (PFS6), median PFS and overall survival, and safety. Exploratory
endpoints: investigator-assessed outcomes and mutational status. Sample size: based on an estimated ORR of 30% in 30
efficacy-evaluable patients, the lower bound of the 95% Cl will exclude values less than 14.7%. The primary analysis was
prospectively planned when all patients were treated =6 months.

Results: A total of 34 patients were treated. At the time of primary analysis (May 29, 2019), treatment was ongoing for 29%
(10/34) patients. The most common primary site of tumors was the uterus (24%), pelvis (18%), retroperitoneum (18%), lung
(12%), kidney (12%). 94% of patients had prior surgery and 21% had prior systemic therapy. Of the 34 enrolled pts, 29 (85%)
had metastatic disease and 5 (15%) had locally advanced inoperable disease.

31 patients were evaluable for efficacy (ie, with centrally confirmed PEComa). The median time on treatment was 6.1
months (95% ClI: 0.3, 28). The confirmed ORR by IRR was 39%, all partial responses (PR, 12/31, 95% ClI: 21.8, 57.8), 52%
stable disease (16/31, with 10/16 SD =12 weeks), and 10% progressive disease (PD 3/31); the disease control rate (CR + PR
+ SD =12 weeks) was 71% . One patient had an unconfirmed PR without subsequent scans and was assessed as SD =12
weeks. The majority of PRs (67%) were reached at the first post-baseline scan at week 6, with a median time to response of
1.4 months (95% Cl: 1.3 to 2.8). The median DOR by independent review was not yet reached (range 4.2 to 27.7+ months),
75% (9/12) of PRs are ongoing, with 4 responders >1 year and 3 responders >2 year on therapy. Median PFS by IRR was 8.9
months (95% Cl: 5.5; --) and PFS6 was 70%. Median OS was not reached, with 29 patients alive at the time of the primary
analysis. One patient with locally advanced inoperable disease at study entry was able to undergo surgery after treatment
for 6.9 months. Investigator-assessed confirmed responses were similar, with 42% ORR, 48% SD (10/15 SD =12 weeks),
and 10% PD.

The most common (>30%) nonhematologic treatment-related AEs (TRAEs) of any grade were mucositis (79%), fatigue
(59%), rash (56%), nausea (47%), diarrhea/weight loss (38% each), hyperglycemia (35%), and hypertriglyceridemia/
hypercholesterolemia/decreased appetite (32% each). The most common (>30%) hematologic TRAEs were anemia (47%)
and thrombocytopenia (32%). Pneumonitis (18%) was grade 1 or 2. The most common (>10%) grade 3 TRAEs were
mucositis (18%), anemia (12%); No grade =4 TRAEs were observed. Mutational analysis was available for 25 patients and
is reported separately.

Conclusion: The AMPECT study met its primary endpoint with an independently assessed ORR of 39%. This encouraging
response rate along with durable responses, high rate of stable disease, and manageable toxicities suggested that nab-
sirolimus is safe and effective in the treatment of advanced malignant PEComa and may represents an important new
treatment option for these patients. NCT02494570
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A PHASE 1 DOSE ESCALATION STUDY OF INTRAVENOUS TK216 IN PATIENTS WITH RELAPSED OR REFRACTORY
EWING SARCOMA
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Objective: ES arises from a pathognomonic EWS-ets gene translocation and dysregulated mRNA splicing. These ge-
netic defects result in the formation of fusion proteins, most commonly EWS-FLI1 and EWS-ERG, which have oncogenic
transcription factor activity. Preclinical studies showed that tumor growth was inhibited after reduction of EWS-FLI1, yet
pharmacologic targeting had been elusive. Toretsky et al. pursued an alternative approach by identifying a small molecule,
YK-4-279, using surface plasmon resonance binding to full-length protein. YK-4-279 interferes with the requisite binding
of EWS-FLI1 (or -ERG) to RNA-helicase A (RHA), thereby disrupting function and causing apoptosis. Our objective was to
evaluate the impact of interference with RHA binding on advanced ES.

Methods: TK216, a more potent analog of (S)-YK-4-279, works by binding to EWS-FLI1 and blocking other proteins from
interacting, including RHA. Enantiospecific inhibition of EWS-FLI1 with TK216 has been shown in transcription, growth, and
splicing assays using ES cell lines and xenografts. We report preliminary results of a multi-institutional Phase 1 study of TK216
in patients with recurrent/refractory ES. The study enrolled patients >18 years in the first cohort, then >12 years, 210 years
old in subsequent cohorts. The starting dose of TK216 was set at 1/10" of the STD10 value from preclinical studies, admin-
istered as a continuous intravenous infusion for seven days. We used a standard 3+3 enrollment scheme. The TK216 doses
tested were 18, 36, 72, 144 and 288 mg/m?/day for 7 days. After dose-limiting (DLT) hematopoietic toxicity was observed,
TK216 was tested at 220 mg/m?/day for 7 days (no DLT) and 10 days (DLT), followed by 200 mg/ m?/day for 10 days. The
only DLTs observed were hematopoietic. RECIST v1.1 was used to assess tumor response. There were no responses in the
first 8 cohorts. At the time of this abstract submission, cohort 9 was actively enrolling at a TK216 dose of 200 mg/m?/day
for 14 days. Patients who received >144 mg/m?/day achieved serum drug concentrations of TK216 that were greater than
or equal to the concentrations observed to suppress tumor growth in preclinical models.

Results: A 19-year-old patient in cohort 9 had a partial response. The patient had multiple pulmonary metastases at initial
diagnosis and was treated with conventional therapy: cycles of cyclophosphamide/doxorubicin/vincristine alternating with
cycles of ifosfamide/etoposide, local control with surgery, postoperative radiation therapy (RT), and whole lung RT. Five
months after completion of primary therapy, he developed recurrent pulmonary nodules and began irinotecan/temozolo-
mide and achieved disease stabilization for 13 cycles; 3¢ and 4™-line regimens included pazopanib and bevacizumab. Fol-
lowing radiographic progression of multiple pulmonary nodules over several months—documented by serial CT scans of
the chest—the patient began treatment with TK216. After two cycles of TK216 at 200 mg/m?/day with 14-day continuous
infusion, restaging demonstrated almost complete resolution of the pulmonary nodules. Repeat imaging after 2 additional
cycles showed sustained response. The patient experienced no treatment-related toxicity.

Conclusion: This outcome, in a first-in-human study of an agent targeting the EWS-ets fusion protein, demonstrates the
feasibility of this strategy to reverse ES tumor growth. The trial is ongoing to study if the TK216 infusion can be safely
extended beyond 14 days, to explore synergy between TK216 and vincristine, and to determine the response rate in an
expansion cohort.

¢ LLL nodule 2/22/2019 13 mm target lesion ¢ LLL nodule 4/30/2019 resolved
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TRAINED AND TESTED DECISION TREE OF RADIOGRAPHIC PARAMETERS RELIABLY PREDICTS ASEPTIC FAILURE
OF COMPRESSIVE OSSEOINTEGRATION ENDOPROSTHESES
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Objective: Compressive osseointegration fixation is an alternative to intramedullary fixation for endoprosthetic
reconstruction. Short-segment fixation helps preserve bone stock for future revision and may decrease the rate of aseptic
mechanical failure caused by stress shielding. A continuous force across the bone-implant interface induce bone implant
integration and stable fixation. Due to this unique mode of fixation, aseptic mechanical failure inevitably presents different
than stemmed implants radiographically. Thus, the radiographic parameters used to assess other forms of endoprosthetic
reconstruction may be insufficient for identifying and predicting aseptic mechanical failure of compressive osseointegration
fixation.

This study aimed to determine whether a reliable radiographic method could be developed to determine stable integration.
Our first objective was to assess intra-rater and inter-rater reliability of radiographic measurements. Secondly, reliable
measurements were used to train and then test a fast and frugal decision tree model based on separate radiographic
cohorts.

Methods: In this two-phase study, separate cohorts of patient radiographs were evaluated to develop and validate (ie.
train and test) a model to predict aseptic mechanical failure of the Compress (Biomet, Warsaw, IN, USA) in the lower
extremity. On two occasions, separated by two months, 8 reviewers evaluated 11 radiographic parameters on 29 sets of
radiographs obtained from the training cohort (=132 implants in 109 patients). Sets consisting of anterior-posterior and
lateral radiographs taken within 6 weeks postoperatively and at approximately 1-year follow up. A Fast and Frugal Tree
(FFT) was constructed using radiographic parameters with substantial agreement: 1) SpindleDifference; 2) BoneCortices;
and 3) BonePins.. The FFT model was tested using 49 sets of radiographs from the test cohort (n=87 implants in 82
patients). Three reviewers evaluated the sets a single time. The FFT predictions were compared to clinical outcomes and a
confusion matrix generated (Fig. 1). In both phases of the study reviewers were blinded to the name, demographics, and
outcomes of the implants for the patients.

Results: Six of 8 reviewers had non-significant intra-rater ICC for one or more parameters; all inter-rater ICC were highly
reliable (p<0.0001). Parameters less reproducible by raters were not used as decision points in the FFT. The intra-rater
and inter-rater reliability were highest for Spindle Difference (ICC=0.85; ICC=0.81) and Bone Cortices with Hypertrophy
(ICC=0.79 ICC=0.68) thus they were used as decision points in the decision tree. The sensitivity and specificity of the training
cohort were 100% and 87% respectively. When applied to the testing cohort, the FFT demonstrated 100% sensitivity and
89% specificity (Fig. 1). In the training cohort, it was also found that that when there was an observable change in spindle to
anchor plug distance, this always indicated failure. Although the distance from the spindle to anchor plug signified failure,
this measurement alone was not sensitive.

Conclusion: Radiographic parameters used alone do not reliably predict aseptic mechanical failure of compressive
osseointegration endoprostheses. However, when radiographic parameters are assessed systematically with a fast and
frugal decision tree, aseptic failure of compressive osseointegration endoprostheses can be predicted with high sensitivity
and specificity.

Our model indicates that if the spindle is stable (has not changed height) and at least 3 cortices have bone hypertrophy,
then stable osseointegration has occurred. However, failure is predicted in the absence of bone hypertrophy at the implant
interface if the pin sites show hypertrophy. The modal trained and tested in our study can serve as a useful tool for clinicians
as they follow patients with compressive osseointegration implants.
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NAVIGATED EXTREMITY SARCOMA RESECTION: ACCURACY AND REPRODUCIBILITY USING A NOVEL
FLUOROSCOPY-BASED REGISTRATION TECHNIQUE FOR JOINT-SPARING BONE CUTS

Ibrahim S. Alshaygy; Jean-Camille Mattei; Georges Basile; Anthony Griffin; Xun Lin; Peter Ferguson; Jay Wunder
Orthopaedic Department, Mount Sinai Hospital, Toronto, ON, Canada

Objective: We hypothesized that the accuracy of navigated bone cuts using 2D fluoroscopy image registration would be
superior to un-navigated bone cuts in simulated Sawbones tumor models, and comparable to bone cuts made using a
CT-guided navigation system.

Methods: Using a novel fluoscopy-based navigation system with a 3D planning tool, we made realistic extremity joint
sparing bone cuts in custom Sawbones tumor models derived from cross-sectional imaging of real patient periarticular
surface bone sarcomas. The navigation system includes commercially-available devices including a flat-panel mobile C-Arm
(Philips), a real-time optical tool tracker (NDI Polaris), and in-house 3D visualization software. We developed a technique in
which 2D fluoroscopy images taken at 0° and 90° with the mobile C-Arm were used to register the bone position to a pre-
operative CT scan. Seven orthopedic oncologists performed 17 different navigated bone cuts (8 femur, 5 tibia, 4 humerus)
in triplicate on three different Sawbones models identical to actual patient tumor scenarios using a navigated oscillating
saw. In addition to tri-planar navigation, a 3D virtual view provided bone surface renderings, 3D representations of planar
cutting tools, projection of cut planes on the inner table of the bone, and dynamic clipping planes. A post-resection CT
scan was used to assess cut accuracy by measuring pitch, roll and entry point distance relative to each planned cut. These
results were compared to a previous navigation study that assessed un-navigated and navigated bone cuts registered
using intraoperative CT imaging rather than fluoroscopy as in this study.

Results: A total of 375 navigated bone cuts based on fluoroscopy-guided registration were analyzed. The mean distance
error of the entry plane was 2.6 +/- 1.6 mm. The mean pitch and roll errors were 4.8°+/- 4.2° and 4.0°+/-3.1° respectively.
A margin of 5mm between the target tumor volume and the planned cut resulted in a negative resection margin in more
than 98% of osteotomies. 7 of 375 navigated cuts resulted in a positive margin resection.

Conclusion: The fluoroscopy-based navigation was superior to un-navigated cuts and comparable to navigated bone cuts

using intra-operative CT registration. This could provide an accurate, reproducible and inexpensive method to improve
upon intraoperative navigation using readily available fluoroscopy.
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ROLE OF EMT TRANSCRIPTION FACTORS IN THE METASTATIC POTENTIAL OF OSTEOSARCOMA

Sana Mohiuddin, MBBS'; Salah-Eddine Lamhamedi Cherradi?; Dhruva K. Mishra*; Kristi Pence*; Standhya Krishnan?;
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Objective: Osteosarcoma (OS) is a very aggressive bone tumor with high metastatic potential, and also the most common
bone tumor to affect children and adolescents. The main culprit for mortality in OS is metastatic pulmonary disease, which
originates from a highly selected group of tumor cells that acquire a heightened ability to migrate from the primary tumor,
intravasate and survive in the bloodstream while circulating to remote sites. The early steps of this process are thought
to be regulated by epithelial to mesenchymal translation (EMT)-related transcription factors (EMT-TFs) through an EMT
like phenomenon which can surprisingly occur in non-epithelial malignancies such as glioma, leukemia, and sarcoma. To
determine how EMT-TFs and other mediators of stemness contribute to the early steps of tumor metastasis, drug resistance
and ultimately to the shedding of circulating tumor cells (CTC), we explored the presence and role of these EMT-TFs such
as SNAIL, ZEB1, TWIST, and AXL in OS.

Methods: The acellularized rat lung (ACL) model used in our research provided a unique ability to isolate and characterize
thousands of lab-derived circulating tumor cells (dCTCs) and compare them to the primary tumors formed in rat lung by
injecting OS-D OS cell line. Expression of EMT-TFs (SNAIL, ZEB1, TWIST, AXL) in cells cultured in 2D monolayer, primary
tumors (PT) formed in acellularized lung and the derived CTCs were evaluated by immune-fluorescence (IF) staining using
confocal microscopy and quantified by IMARIS software. We also compared the level of expression of EMT-TFs in parental
OS cell line MG63, and its derivative metastatic cell lines MG63.2 and MG63.3 by IF and western blotting. Circulating
tumor cells were also isolated from OS patients for IF analysis of EMT-TFs and compared with their paired primary tumor.

Results: The dCTCs collected from ACL OS model showed substantially higher expression of SNAIL, TWIST and AXL, as
well as considerably higher expression of ZEB1 compared with cells from 2D culture and PTs. Additionally, AXL showed
significantly increased expression in metastatic cell lines MG63.2 and MG63.3 compared with the parental cell line MG63.
ZEB1, TWIST or SNAIL did not replicate this difference in expression, most likely due to the phenotypic changes that cells
undergo when grown on the 2D monolayer. Results from the ACL experiments were validated by comparing the expression
of AXL, TWIST, and ZEB1 in CTCs collected from patients with a limited set of paired primary patient tumors.

Conclusion: An ACL model of the lung tumor microenvironment yielded an unparalleled opportunity to characterize
lab-derived CTCs, using techniques that cannot readily be achieved from clinical specimens. Surprisingly, EMT-TFs were
enriched in dCTCs, an important finding that suggests a small subset of OS cells—which are already high-grade—can
become even more stem-like as they navigate the initial steps required of early metastasis. Though we have just begun
to validate this result using paired tumor/CTC clinical samples, early evidence confirms our lab findings. The identification
of EMT-TF in OS CTCs suggests that antagonists of AXL, ZEB, or TWIST might impede the earliest steps in the metastatic
cascade.
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Derived CTCs have heightened expression of EMT-TFs and markers of stemness. CTCs derived
from the ACL model have significantly higher AXL, TWIST and ZEB1 as compared to respective
primary tumor nodules and OS-D cells grown on 2D-monolayer. A. Immunofluorescence confocal
microscopy staining. B. Scatter plots from quantification on IMARIS . PT = primary tumor; dCTC =
derived CTC
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Paper #17 3249338

VACCINATION TO ENHANCE THE ANTI-TUMOR ACTIVITY OF GD2 CHIMERIC ANTIGEN RECEPTOR EXPRESSING
VZV-SPECIFIC T CELLS IN RELAPSED OSTEOSARCOMA

Sarah Whittle, MD'; Natalia N. Lapteva?, Margaret Gilbert?; Mina Al-Sabbagh?; Bambi Grilley?; Carlos A. Ramos?;

Bilal Omer?; Tao Wang? Hao Liu?; Stephen Gottschalk’; Helen Heslop?; Cliona Rooney?; Lisa L. Wang'

"Pediatrics, Baylor College of Medicine, Houston, TX, USA; 2Cell and Gene Therapy, Baylor College of Medicine,
Houston, TX, USA; 3St. Jude Children’s Research Hospital, Memphis, TN, USA

Objective: Chimeric antigen receptor (CAR) T cell therapy directed against solid tumors remains a clinical challenge due
to multiple immune evasion mechanisms inhibiting the proliferation and persistence of adoptively transferred CAR-T cells.
Most CARs are expressed on polyclonally activated T cells whose native antigen specificities are unknown. Our center
has compared the use of Epstein-Barr virus (EBV)-specific T cells vs. CD3 and CD28 antibody-activated T-cells (ATCs),
both modified with a CAR directed toward the GD2. EBV-specific GD2-CAR T cells circulated with higher frequency than
GD2.CAR-ATCs but did not proliferate extensively. We hypothesized that the frequency and persistence of adoptively
transferred virus specific T cells could be enhanced using a vaccine against the virus. We therefore generated varicella virus
(VZV)-specific T cells to express a GD2 CAR, and these were administered in conjunction with the commercially available
VZV vaccine (Zostavax) to patients with relapsed osteosarcoma, which is known to widely express GD2. The objective of
this study was to determine the safety and efficacy of administering autologous VZV-specific T cells modified with a GD2.
CAR (GD2.CAR.VZVSTs) in combination with VZV vaccine in patients with relapsed osteosarcoma.

Methods: We treated 8 patients with GD2.CAR.VZVSTs in escalating doses, from 1 x 10¢ to 1 x 108, in combination
with varicella vaccination. We treated an additional 3 patients with lymphodepleting chemotherapy (fludarabine and
cyclophosphamide), followed by GD2.CAR.VZVSTs in combination with varicella vaccination. We measured the frequency
of VZV-specific T cells and transgene-positive cells in peripheral blood before and after infusion, using immunoassays and
PCR. Clinical responses to therapy were assessed at 6 weeks after infusion.

Results: The therapy was found to be safe with no dose limiting toxicities observed. We observed increases in the frequency
of VZVSTs and transgene positive cells after infusion and vaccination, correlating with increases in the frequency of T-cells
specific for tumor antigens (epitope spreading). Two patients achieved stable disease after the 6-week observation period.
Two patients received additional doses of GD2.CAR.VZVSTs, and one patient continues to receive cells with no additional
therapy and remains with stable disease greater than 2 years after initial treatment.

Conclusion: The combination of GD2.CAR.VZVSTs and varicella vaccine is safe in patients with relapsed osteosarcoma.

Further evaluation of this strategy in combination with lymphodepletion is ongoing, and combination with other
immunomodulatory approaches to enhance expansion and persistence are warranted.
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Paper #18 3256545

SOLITARY BONE METASTASES FROM SARCOMAS: IS THERE ANY PLACE FOR CURATIVE SURGERY?
Jean-Camille Mattei, MD, PhD; Ibrahim S. Alshaygy; Georges Basile; Anthony Griffin; Peter Ferguson; Jay Wunder
AP-HM, Aix-Marseille University, Marseille, France

Objective: 50% of high grade sarcomas will metastasize, mostly to the lungs. Resection of sarcoma lung oligo-metastases
is mostly codified however there is no literature supporting curative surgical management of sarcomas bone metastases,
which are rare. One study reported some success in locally-controlling bone metastases using radiofrequency ablation
and literature is scarce about bone metastases history in sarcoma. Our goal was to describe bone metastases behaviour
in sarcomas and to assess the impact of curative resection / intent-to treat management of solitary bone metastases from
sarcomas on oncologic outcomes.

Methods: We examined our prospective database for all cases of solitary bone metastases from sarcoma treated with
surgical wide resection between 1990 and 2016. Epidemiology, pathology, metastatic status upon diagnosis, type of first
relapse, type of secondary relapses, their treatments, and oncological outcomes were assessed and compared between
bone and soft tissue sarcomas, between operated patient and those who weren't and to literature.

Results: Over 1052 Primary bone sarcomas, 249 were metastatic patients, of which 85 patients presented bone
metastases during their medical history (34% of metastatic patients). 37 had solitary bone metastasis as the first
metastatic presentation (15%). There were more Osteosarcoma than Chondrosarcoma and Ewing histologies.
Over 2713 Primary soft-tissue sarcomas, 707 were metastatic, of which 100 patients presented bone metastases during
their medical history (14% of metastatic patients). 34 had solitary bone metastasis as the first metastatic presentation
(5%). Undifferentiated Pleomorphic Sarcomas and Myxofibrosarcomas were the prevalent histological subtypes.
Those 34 and 37 were retained for statistical analysis (71 patients total, STS and Bone sarcomas). Most of them occurred
in Spine then Pelvis/Sacrum then femur. They were mostly Grade 3 (70%). 20% of patients were metastatic upon
diagnosis (solitary metastasis) and 80% developed an isolated bone metastasis following resection of the primary tumour.
39 patients had surgery and 32 no surgery. Mean follow-up was 64 months. 88% underwent RO resection of their primary
bone metastasis, 6% were R1 and 6% R2 (intra-lesional curettage).

At the last follow-up,13% of patients were alive with no evidence of disease (ANED), 6% with evidence of
disease (AWED) and 81% died of the disease (DOD). Median Overall survival was of 99 months [12-165]
When primary tumour was a soft tissue sarcoma, DFS was of 25 months and MFS 43 months. In case of bone sarcoma,
there were slightly better (31 and 50 months respectively), however with not significant in overall survival (Figure 1).
Patients who underwent wide excision of their solitary metastasis had a median survival of 36 months compared to
7 months in those who were non-operated. This difference was statistically significative (p<0,0001), Figure 2.

Conclusion: OS was 19%, compared to 10 % usually reported in metastatic sarcomas for 10-year survival. Median DFS was
better in solitary bone metastasis (28 vs 10 months in literature), so as median OS (99 months vs 15) compared with classically
reported outcomes in metastatic sarcoma patients. 13% patients were alive with no evidence of the disease and an isolated
bone metastasis from a bone sarcoma seems to have a better prognosis than from a STS. This result might be linked to a
higher aggressiveness of sarcoma biology when a soft tissue tumour metastasizes in bone or to the role of chemotherapy
sensitivity in bone sarcoma (though some of them were chondrosarcomas and non-responsive to chemotherapy).

As curative surgery for an isolated bone met from a sarcoma is associated with a low but definite possibility of long-term

survival and as DFS, OS and median survival seemed to be improved by bone metastases wide excision and even if several
recurrences occur, curative surgery with adjuvant therapies should be considered in selected patient.
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Paper #19 3255440

COMPARISON OF MAP VERSUS MAPIE (POOR HISTOLOGIC RESPONSE) OR MAP PLUS PEGYLATED
INTERFERON-a (GOOD HISTOLOGIC RESPONSE) IN NEWLY-DIAGNOSED RESECTABLE OSTEOSARCOMA:
RESULTS FROM THE EURAMOS-1 TRIAL WITH LONG-TERM FOLLOW-UP

Katherine A. Janeway, MD’; Fiona C. Ingleby?; Sigbjorn Smeland®;, Jeremy Whelan*; Neyssa Marina®; Mark Bernstein®;
Trude Butterfass-Bahloul’; Gabriele Calaminus®; Lor Randall’; Karen Sanders?; Babasola Popoola?;, Mark Krailo';
Matthew R. Sydes?; Stefan Bielack

'Dana Farber Cancer Institute, Boston, MA, USA; 2University College London, London, United Kingdom;

3Lund University, Lund, Sweden; *University College London Hospitals, London, United Kingdom;

SFive Prime Therapeutics, Inc, San Francisco, CA, USA; ¢University of Toronto, Toronto West Hospital, Toronto, ON,
Canada; "Centre for Clinical Trials, University Hospital Muenster, Muenster, Germany; 8UKB University of Bonn,

Bonn, Germany; °UC Davis Health, Sacramento, CA, USA; "°Keck School of Medicine, University of Southern California,
Los Angeles, CA, USA; "'Stuttgart Cancer Center, Olgahospital, Stuttgart, Germany

Objective: Three-drug chemotherapy with methotrexate, doxorubicin and cisplatin (MAP) has been an international
standard for treatment of newly diagnosed osteosarcoma. EURAMOS-1 was a collaborative phase 3 randomized trial
conducted by 4 cooperative groups to investigate risk-stratified, post-operative treatment for patients (pts) with newly-
diagnosed resectable osteosarcoma, supplementing MAP with ifosfamide and etoposide (MAPIE) for pts with poor
histologic response or followed by maintenance pegylated interferon-a (MAP-Ifn) for pts with good histologic response.
We report long-term follow-up data from both randomisations.

Methods: EURAMOS-1 was a risk-stratified trial. Eligible consenting pts were randomised after surgery to continue standard
MAP or to switch to the alternative approach. The trial primary objective was event-free survival (EFS). Good histologic
response was defined as greater than 90% necrosis on pathologic evaluation of the resection specimen. Manuscripts
reporting the primary objectives were previously published. This abstract reports on an analysis of outcomes after long-
term follow-up planned for when ~147 deaths occurred in good responders. This threshold was met and data were frozen
in Nov. 2018. Standard survival analysis methods were used.

Results: From 2006 to 2011, 2260 pts were registered when starting chemotherapy; 716 good response and 618 poor
response pts were randomised. In the good response randomisation, median follow-up (FU) was 6.8 years (yr). With 215
EFS events and 141 deaths, there was no evidence of an improvement for MAP-Ifn in EFS (HR=0.85, 95%CIl 0.64, 1.10;
p=0.21) nor survival (HR=0.96, 95%Cl 0.69, 1.33; p=0.80). In the poor response randomisation, median FU was 6.3 yr.
With 328 EFS events and 215 deaths, there was no evidence of an improvement for MAPIE in EFS (HR=1.00, 95%Cl 0.81,
1.24; p=0.99) nor survival (HR=1.06, 95%CI 0.81, 1.39; p=0.67). 12 good response and 20 poor response pts developed
secondary malignancies (pending central review) with no difference for MAP-Ifn (HR=1.11, 95%CI 0.35, 3.50); however, the
previously reported increase with MAPIE vs. MAP persists (HR=2.42, 95%Cl 0.96, 6.34; p=0.061).

Conclusion: There was no evidence, with mature data from EURAMOS-1, that MAP-Ifn improves outcomes after
osteosarcoma surgery for pts with a good response. Poor Ifn initiation rates after MAP (~25% never began Ifn therapy)
may have resulted in the treatment effect being underestimated. There was also no evidence with mature data from
EURAMOS-1 that MAPIE improves outcomes after osteosarcoma surgery for pts with a poor response to MAP. There is
an increase in second malignancies following MAPIE which approaches statistical significance. Neither MAPIE nor MAP-
Ifn was superior to MAP chemotherapy in the EURAMOS-1 trial in the initial planned analysis of EFS and in this planned
analysis of EFS and OS with long-term follow-up data.
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Paper #20 3228794

APATINIB PLUS CAMRELIZUMAB (SHR-1210) FOR UNRESECTABLE HIGH-GRADE OSTEOSARCOMA (APFAO)
PROGRESSING AFTER CHEMOTHERAPY: A SINGLE ARM, OPEN-LABEL, PHASE 2 TRIAL

Lu Xie, MD’; Jie Xu'; Wei Guo'; Jin Gu?; Xin Sun’; Kuisheng Liu'; Xiaodong Tang'; Kunkun Sun®;, Danhua Shen®; Yuan Li*
"Musculoskeletal Tumor Center, Peking University People’s Hospital, Beijing, China; ?Surgical Oncology, Peking
University Shougang Hospital, Beijing, China; *Pathology Department, Peking University People’s Hospital, Beijing,
China; *Radiology Department & Nuclear Medicine Department, Peking University People’s Hospital, Beijing, China

Objective: Results of a previous study showed high objective response but short-term activity of apatinib in advanced
osteosarcoma. We aimed to investigate the activity of apatinib in combination with camrelizumab in patients with inoperable
high-grade osteosarcoma progressing after chemotherapy.

Methods: This open-label, phase 2 trial was conducted at Peking University People’s Hospital. We enrolled patients (=11
years old) with advanced osteosarcoma who progressed after chemotherapy. Patients received 500 mg apatinib orally
once daily plus 200 mg camrelizumab by intravenous infusion every two weeks until disease progression or unacceptable
toxicity. The primary end point was progression-free survival (PFS) at six months, which was based on RECIST, version 1.1.
All analyses were performed on the intention-to-treatment population.

Results: We enrolled 43 patients between January 25" and September 4% 2018 of whom 41 patients were evaluable for
efficacy. Eighteen (43.9%, 95%Cl 28.5%, 60.3%) of 41 patients were progression free at six months and the 6-m PFS rate
was 43.6% (95%Cl 27.7%, 58.5%). Until final follow-up, the objective response rate was 22.0% (9/41). Additionally, the 4-m
PFS rate was 62.5% (95%Cl 45.7%, 75.5%), with a median PFS of 5.7 (95%Cl 3.8, 6.9) months. The median OS has not yet
been reached. There was no difference in PFS between different PD-L1 expression groups (p=0.491), with a PD-L1 positive
rate of only 14.3% (4/28). Patients with pulmonary metastases tended to have a longer PFS in comparison to those with
metastases in bones or other areas of the body (p=0.054). Toxic effects led to dose reductions, or short interruptions, or
both in 24 (55.8%) of 43 patients and permanent discontinuation in four (9.3%) patients. There were no treatment-related
deaths.

Conclusion: Although the combination of apatinib and camrelizumab seemed to prolong PFS in comparison to single
agent apatinib in treating advanced osteosarcoma, it did not reach the prespecified target of 6-month PFS of 60% or
greater. No significant survival benefit was observed in patients with tumors with higher PD-L1 expression. However, a
longer follow-up period is required to determine the impact of this combination on overall survival.

| 47 patients with osteosarcoma registered and assessed for eligibility I

4 excluded

2 screen failure (without measurable target lesions)
| 43 enrolled I

1 had serious clinical deterioration
| 43 allocated to intervention |

1 withdrew consent before treatment

2 excluded from efficacy analysis
(without 1 cycle of evaluation)
1 developed wound dehiscence
1 developed chronic gastric perforation

41 patients included in efficacy analysis
(modified intention-to-treat population)
43 patients included in safety analysis

37 patients discontinued apatinib and camrelizumab
32 progressions
1 protocol violation ( radiated target lesions)
2 patient withdrawal
2 discontinued intervention because of pneumothorax

4 continued with apatinib and camrelizumab 41 analyzed for progression-free and overall survival
43 included in safety analysis
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Table 1 Demographics

Patients
Age? (years) Median (Min, Max)
Gender
Male
Female
ECOG performance status3 at enrollment
0
1
Presence of metastasis
No (locally advanced disease)
Yes
Sites of target and non-target lesions
Lung only
Bone only
Lung and bone or viscera
Lines of previous chemotherapy including MAP/I5
1
=2
Primary tumor location
Distal femur
Proximal tibia and fibula
Proximal humerus
Proximal femur
Axial skeleton
Others4
TSH9 elevated during treatment
Yes
No

Baseline neutrophil lymphocyte ratio =3

For efficacy
analysis
(N=41)

41 (100.0%)
19 (11, 43)

30 (73.2%)
11 (26.8%)

34 (82.9%)
7 (17.1%)

2 (4.9%)
39 (95.1%)

18 (43.9%)
3(7.3%)
20 (48.8%)

36 (87.8%)
5(12.2%)

13 (31.7%)

12 (29.3%)
8 (19.5%)
1(2.4%)
4 (9.8%)
3(7.3%)

34 (82.9%)
7 (17.1%)

41 (100.0%)

p (Cox univariate analysis
for PFS1)

0.82
0.68

0.17

0.57

0.004

0.76

0.26

0.01

N/A

Excluded from
efficacy analysis
(N=2)

2 (100.0%)
(15, 62)

1 (50.0%)
1(50.0%)

0 (0%)
2 (100.0%)

0 (0%)
2 (100.0%)

0 (0%)
0 (0%)
2 (100.0%)

1(50.0%)
1(50.0%)

1 (50.0%)
0 (0%)
0 (0%)
0 (0%)

1(50.0%)
0 (0%)

N/A
N/A
2 (100.0%)

1PFS: progression-free survival; 2Groups defined according to Collins et al.: child (0-12 for males and 0-11 for females),
adolescent (13-17 for males and 12-16 for females) and adult (=18 for males and =17 for females); 3ECOG Abbreviation:
Eastern Cooperative Oncology Group; 4Others including one polycentric osteosarcoma, one located at foot and one
located at distal radius; SMAP/I, including high-dose methotrexate, doxorubicin, cisplatin with or without ifosfamide. We
defined these four agents as first-line chemotherapy; 6Alkaline phosphatase (ALP) cut-off value according to Bacci et

al., (1993), defined as: cut-off: 2-10 y 350 IU/L; 10-13 y female 400 IU/L; 13-15 y male 500 IU/L; 20-50 y 100 IU/L; other
childhood age 300 IU/L; 7NLR: neutrophil lymphocyte ratio; 8AE: Adverse Events; 9TSH: Thyroid Stimulating Hormone;

10N/A: data not available;
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Table 2 Efficacy analysis

Confirmed objective response*
Complete response
Partial response
Stable disease =8 weeks
Progressive disease
ORR in evaluable patients
DCR in evaluable patients
CBR in evaluable patients
Median time to response
Duration of response
KM median (month)
Ongoing, n/N (%)
Progression-free survival
KM median
4 months
6 months
Overall survival
KM median (estimated)
Patients’ status at last follow-up
AWD
DOD
Lost to follow-up
Progression-free survival according to iRECIST
KM median
6 months
Data are n (%); % (95% Cl) or months (95% ClI).

ORR, overall response rate; DCR, disease control rate; CBR, clinical

2019

Overall (h=43)

9 (20.9%)

0

9 (20.9%)

26 (60.5%)

6 (14.0%)
22.0% (9.3%, 34.6%)
85.4% (70.8%, 94.4%)
43.9% (28.5%, 60.3%)

1.8 (1.2~2.0)

5.2 (3.8~7.7)
3/9 (33.3%)

5.7 (3.8, 6.0)
62.5% (45,7%, 75.5%)
43.6% (27.7%, 58.5%)

13.7 (8.1, NR)

27 (62.8%)
15 (34.9%)
1(2.3%)

7.9 (5.9,10.0)
65.9% (51.4%, 80.4%)
* Response was assessed in all enrolled patients.

benefit rate; KM, Kaplan Meier; NR, not reached;

AWD, alive with disease; DOD, died of disease; iRECIST, guidelines for response criteria for use in trials testing immune-

therapeutics.
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Paper #21 3255674

DEVELOPMENT AND VALIDATION OF A NOVEL SODIUM FLUORIDE-PET RESPONSE CRITERIA FOR SOLID
TUMORS (NAFCIST) IN A PHASE 1 CLINICAL TRIAL OF ALPHA PARTICLE RADIUM 223 IN OSTEOSARCOMA
Vivek Subbiah, MD'; Pete Anderson?; Eric Rohren®; Gregory Ravizzini*; Homer Macapinlac*; Kalevi Kairemo*
Investigational Cancer Therapeutics, The University of Texas MD Anderson Cancer Center, Houston, TX, USA;
2Cleveland Clinic, Cleveland, OH, USA; 3Baylor, Houston, TX, USA; *Nuclear Medicine, MD Anderson Cancer,
Houston, TX, USA

Objective: The development of osteosarcoma therapeutics has been challenging, in part because of the lack of appropriate
criteria to evaluate responses. The current Response Evaluation Criteria in Solid Tumors (RECIST) are suboptimal for use in
osteosarcoma because even responding tumors do not shrink. Response in osteosarcoma neoadjuvant therapy is instead
evaluated by tumor necrosis from the resected specimens. Given the limitations of RECIST, criteria using PET/CT ( PERCIST)
were proposed using '®F-FDG PET. However '®F-FDG PET has limitations in bone response evaluation. Since fluoride is
taken up avidly by the bone, we hypothesized that Na'®F-PET-CT scan can better image the qualitative bone response
to a bone targeted alpha particle therapy with Radium-223. We analyzed the qualitative and quantitative approaches to
metabolic tumor response assessment with Na'®F and "®F-FDG PET and developed a framework for Na'®F PET response
Criteria in Solid Tumors (NAFCIST), a new way to evaluate treatment response in osteosarcoma.

Methods: A 3+3 phase |, dose-escalation trial of ??RaCl, (50, 75, and 100 kBg/kg) was designed in patients with recurrent/
metastatic osteosarcoma aged =15 years.Patients received 1-6 cycles of ??RaCl,, and cumulative doses varied from 6.84
MBq to 57.81 MBqg. Molecularimaging with technetium (Tc)-99m phosphonate scintigraphy, fluorine-18-fluorodeoxyglucose
(FDG) positron emission tomography (PET) or sodium fluoride-18(Na'®F)PET was used to characterize the disease.
Correlation of biomarkers and survival was analyzed with NAFCIST measure from Na'®F-PET.

Results: Among 18 patients enrolled (including 15 males) aged 15-71 years, tumor locations included spine (n = 12, 67%),
pelvis (n =10, 56%), ribs (n = 9, 50%), extremity (n =7, 39%), and skull (n = 2, 11%). Patients received 1-6 cycles of ?*RaCl,;
cumulative doses were 6.84-57.81 MBq. NaF PET revealed more sites of metastases than did FDG PET. The "8F-FDG-PET
and Na'®F-PET studies could be compared in all four patients who had multiple lung lesions (>5). Overall RECIST response
was seen in one patient, but four patients experienced mixed responses better defined by Na'®F-PET. Changes in NAFCIST
were correlated with changes in bone alkaline phosphatase levels(r = 0.54), and negatively with cumulative dose of ??RaCl.,.
(r = -0.53). NAFCIST correlated with survival (p value 0.037), versus PERCIST did not (p-value 0.19). Bronchopulmonary
hemorrhage from Grade 3 thrombocytopenia (N = 1) was a DLT. The median overall survival time was 25 weeks.

Conclusion: Our results indicate that Na'®F-PET should be used in osteosarcoma staging. The first evaluation of the safety
and efficacy of an alpha particle in high-risk osteosarcoma shows that the recommended phase Il dose for ??RaCl, in
osteosarcoma is 100 kBg/kg monthly (twice the dose approved for prostate cancer), with minimal hematologic toxicity,
setting the stage for combination therapies. NAFCIST may be a promising criteria for high-risk osteosarcoma response
evaluation, and correlates with survival. Further validation studies are needed.

Sodium fluoride-18 (Na18F) Positron Emission Tomography Response Criteria in Primary Bone Tumors (NAFCIST).
Response category Criteria

Normalization of all lesions (target and nontarget) to SUV less than mean skeletal SUV
Complete metabolic response and equal to normal surrounding tissue SUV; verification with follow-up study in 1
month if anatomic criteria indicate disease progression

>30% decrease in SUV peak ; verification with follow-up study if anatomic criteria

Partial metabolic response S . .
indicate disease progression

>30% increase in SUV peak; >75% increase in total Na18F burden of the five most
Progressive metabolic disease active lesions; visible increase in extent of Na18F uptake; new lesions; verification
with follow-up study if anatomic criteria indicate complete or partial response

Stable metabolic disease Does not meet other criteria
aPrimary outcome determination is measured on the single most active lesion on each scan (not necessarily the same

lesion). Secondary outcome determination is the summed activity of up to the five most intense lesions (no more than
two lesions per organ). Abbreviations: SUV, standardized uptake value.
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8:00 am - 8:30 am — SESSION 5 -
Sarcoma of the Year: DSRCT

Paper #22 3251509

WHOLE ABDOMINOPELVIC RADIOTHERAPY AND RADIOIMMUNOTHERAPY AFTER COMPLETE RESECTION OF
DESMOPLASTIC SMALL ROUND CELL TUMOR (DSRCT): MAJOR IMPACT ON SURVIVAL

Shakeel Modak, MD'; James Saltsman’; Neeta Pandit-Taskar?; Emily Slotkin'; Todd Heaton'; Justin T. Gerstle';
Suzanne Wolden?3; Michael P. LaQuaglia’

'Pediatrics, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Radiology, Memorial Sloan Kettering Cancer
Center, New York, NY, USA; 3Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, NY, USA

Objective: The prognosis for patients with DSRCT remains dismal despite aggressive multimodal therapy. Tumors are
partially chemosensitive and complete resection (R1-resection) has been shown to improve outcome. However, most pa-
tients experience peritoneal relapse even after R1-resection. The role of post-resection treatment is unclear. We analyzed
the effect of post-resection whole abdominopelvic radiotherapy (WAP-RT), intraperitoneal anti-B7H3 radioimmunotherapy
with "¥'l-omburtumab (IP-RIT) administered on a phase | study (NCT01099644), or both on survival in patients with DSRCT.

Methods: After approval from MSKCC Institutional Review Board we retrospectively analyzed records of patients with
DSRCT undergoing surgery. R1-resection was defined as surgical removal of all radiologically evident disease within and
outside the abdominopelvic cavity with <1cm?® residual AND the absence of active liver disease. Progression-free (PFS) and
overall survival (OS) from day of surgery were calculated using Kaplan Meier methods.

Results: Ninety-two patients treated at MSKCC between 2001-2018 underwent R-1 resection without prior progressive dis-
ease. Radiation records were available for review in 86/92 patients: these patients are the subjects of this report. Fifty-five
patients received WAP-RT after R1-resection: 46 with IMRT and 5 with conventional radiotherapy. The type of WAP-RT was
unknown in the remaining 4. Thirty-one patients did not receive radiotherapy due to patient/physician choice (n= 30) or
very early relapse (n=1). All patients receiving radiotherapy were dosed at 3000cGy to the whole abdominopelvic region.
Of the 55 patients receiving WAP-RT, 25 also received IP-RIT before WAP-RT. All (100%) patients who did not receive WAP-
RT compared to 34/55 (62%) who received WAP-RT. PFS and OS for patients receiving WAP-RT was significantly better
than those not receiving WAP-RT: median PFS was 11.5+2 vs 18.4%3 months (p <0.005) respectively; median OS was
34.2+7.5 and 54.1£9 months respectively (p=0.02). For patients treated after 2009 (when IP-RIT was first introduced), PFS
and OS for those receiving IP-RIT+WAP-RT (n=25) was superior to those receiving WAP-RT alone (n=11) with a trend to-
wards statistical significance (median PFS 18.8+7.5 vs 13.9+2.8 months respectively; median OS 36+7.3 vs 54.1+7 months
respectively p=0.07 for PFS; p=0.09 for OS). Both therapies were well tolerated and administered on an outpatient basis.

Conclusion: WAP-RT after R1-resection significantly improved survival in patients with DSRCT. WAP-IMRT due to its im-
proved toxicity profile should be considered standard-of-care in patients with DSRCT who can undergo R1-resection. IP-RIT
with *'l-omburtumab in addition to WAP-RIT appears to improve outcome further and the combination will be studied in
a phase |l trial anticipated to open in July 2019.
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Paper #23 3254390

SINGLE-CELL RNA-SEQUENCING IDENTIFIES DISTINCT TUMOR CELL SUBPOPULATIONS AND IMMUNE
INFILTRATE IN DESMOPLASTIC SMALL ROUND CELL TUMORS (DSRCT)

Julien Vibert'; Clémence Hénon?; Nadége Gruel’; Léo Colmet-Daage?; Asuka Kawai-Kawashi?; Thomas Eychenne?;
Joshua Waterfall'; Julien Adam?; Axel Le Cesne?; Olivier Mir®; Charles Honoréé; Olivier Delattre’; Sarah Watson';
Sophie Postel-Vinay?

"INSERM, UMRB830, Cancer, Hétérogénéité, Instabilité et Plasticité, Institut Curie, Paris, France; 2INSERM, UMR981,
ATIP-Avenir Group, Gustave Roussy Cancer Campus, Villejuif, France; *Department of Pathology, Gustave Roussy
Cancer Campus, Villejuif, France; *“Department of Cancer Medicine, Gustave Roussy Cancer Campus, Villejuif, France;
*Department of Ambulatory Care, Gustave Roussy Cancer Campus, Villejuif, France; ¢®Department of Cancer Surgery,
Gustave Roussy Cancer Campus, Villejuif, France

Objective: We aimed at evaluating transcriptional intra- and inter-tumor heterogeneity using single-cell RNA sequencing
(scRNA-seq) in Desmoplastic Small Round Cell Tumors (DSRCT). DSRCT is characterized by a desmoplastic stromal reaction
and homogeneous small round tumor cells with polyphenotypic differentiation. In order to investigate whether this im-
munophenotypic heterogeneity results from diverse transcriptional programs potentially driven by the chimeric transcrip-
tion factor EWSR1-WT1, we performed scRNA-seq in multiple localizations of fresh DSRCT samples, aiming at identifying
and characterizing tumor and non-tumor subpopulations, and conducting differential gene expression (DGE).

Methods: Fresh tumor material from 4 different synchronous localizations was profiled using the 3’-end counting 10X Ge-
nomic Chromium® assay. After quality control, we performed read mapping and expression quantification with CellRanger
3.0 software. Downstream analyses were performed with R package Seurat 3.0.0 (R v3.5.1). Filtering of cells was done using
% of mitochondrial genes and number of features, before log-normalization of the data, detection of variable features and
dimensional reduction with principal component analysis (PCA). Clustering of cell subpopulations was done using a k-near-
est neighbors graph method based on the euclidean distance in PCA space followed by Louvain algorithm optimization.
Visualization and exploration of the data was obtained with non-linear dimensional reduction techniques such as t-SNE
and UMAP. Integrated analysis of the 4 samples was done using the novel integration procedure from Seurat 3.0.0. DGE
analysis was performed using the Mann-Whitney-Wilcoxon test. We identified most differentially expressed genes based
on p-value and log fold change, and used Gene Ontology (GO) terms to characterize each subpopulation. Finally, we
performed gene set enrichment analysis of gene ontology (gseGO) on the most differentially expressed genes (absolute
Z-score = 3 with p-value <1% and GO term gene ratio >30%) using R package clusterProfiler.

Results: We analyzed 4 samples from 4 distinct abdominal localizations collected simultaneously during a cytoreductive
surgery in a 25-year-old male previously treated by polychemotherapy and pazopanib. For each sample, the distribution
of the total cell population was homogeneous and constituted of a majority of tumor cells (?0%). One minor population
(5%) overexpressed genes implicated in PDGF and IGF-Il binding, PDGFRA receptor activity, and extracellular matrix for-
mation, consistent with being stromal cells (SCs). Two other populations were consistently identified across samples: CD68
and CD163-expressing cells, corresponding to tumor-associated macrophages (TAMs) (4%), and CD3D-CD8A expressing
cells, corresponding to cytotoxic lymphocytes (1%). Integrated analysis of tumor cells from the 4 samples identified 11 sub-
populations. In particular: population O was characterized by overexpression of transcription factors such as AP-1, EGFR2
and NFkB; population 1 was enriched in genes involved in glucose and NADH metabolic processes; and population 2
overexpressed genes involved in immune response (immunoglobulin receptor, haptoglobin and antigen binding). gseGO
analysis showed that some molecular function terms were enriched across at least one subpopulation of each sample (e.g.
enhancer sequence-specific DNA binding), whereas others were specific to a unique subpopulation of a single sample,
suggesting some degree of intratumoral heterogeneity.

Conclusion: ScCRNA-seq provides new insights into the understanding of DSRCT intratumoral heterogeneity. Identification
of activated oncogenic pathways and possibly immunosuppressive SCs and TAMs may represent therapeutic targets for
this deadly disease. Integration with clinical, pathological, immunohistochemical, bulk RNA-seq and whole exome se-
quencing data is ongoing and will be available by the time of the congress, together with results from the analysis of a 2d
patient.
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UMAP representation of the cell subpopulations in the 4 samples after Seurat integrated clustering
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Multi-Disciplinary Care

Paper #24 3253497

A PHASE Ill RANDOMISED CONTROLLED TRIAL COMPARING HISTOTYPE-TAILORED NEOADJUVANT
CHEMOTHERAPY AND STANDARD CHEMOTHERAPY IN PATIENTS WITH HIGH-RISK SOFT TISSUE SARCOMAS
(ISG-1001): A SARCULATOR-BASED PROGNOSTIC RISK STRATIFICATION ANALYSIS

Sandro Pasquali’; Emanuela Palmerini?; Vittorio Quagliuolo®; Javier Martin-Broto*; Antonio Lépez Pousa®;

Giovanni Grignanié; Antonella Brunello’; Jean-Yves Blay®; Oscar Tendero®; Roberto D. Beveridge'; Virginia Ferraresi'’;
Iwona Lugowska'?; Domenico Merlo™; Valeria Fontana'; Emanuela Marchesi; Davide M. Donati?; Elena Palassini’;
Silvia Stacchiotti'; Silvia Bagué'; Jean M. Coindre'é; Angelo Paolo Dei Tos'’; Piero Picci'*; Paolo Bruzzi'3; Paolo Casali';
Alessandro Gronchi’

'Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy; ?Istituto Ortopedico Rizzoli, Bologna, Italy;

3Humanitas Cancer Centre, Rozzano, ltaly; *Virgen del Rocio University Hospital, Valencia, Spain; *Hospital Sant Pau,
Barcellona, Spain; ¢Candiolo Cancer Institute - FPO, IRCCS, Candiolo, Italy; ’Veneto Institute of Oncology, Padova, Italy;
8Centre Léon Bérard, Lyon, France; *Hospital Universitario Son Espases, Palma de Mallorca, Spain;

""Hospital Universitario y Politécnico La Fe, Valencia, Spain; "istituto Nazionale Tumori Regina Elena, Rome, Italy;
2|nstytut im. Marii Sklodowskiej-Curie, Warsaw, Poland; "3IST Istituto Nazionale per la Ricerca sul Cancro, Genoa, Italy;
"“Italian Sarcoma Group, Bologna, Italy; ®Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; "¢Institut Bergonie,
Bordeaux, France; "University of Padova, Padova, Italy

Objective: The ISG-STS 1001, which was a randomised controlled trial (RCT) compared 3 cycles of epirubicine plus
ifosfamide (El) and a histology-tailored (HT) neoadjuvant regimen in selected localized high-risk STS, did not meet the
primary end-point of a disease-free survival (DFS) benefit for El although this regimen resulted in a overall survival (OS)
advantage. This study was aimed at determining if higher risk patients, as identified using the nomogram Sarculator,
benefitted from El compared to HT neoadjuvant chemotherapy.

Methods: The ISG-1001 compared El and the following HT regimens: gemcitabine+docetaxel in undifferentiated
pleomorphic sarcoma (UPS); trabectedin in high-grade myxoid liposarcoma (HG-MLPS); high-dose prolonged-infusion
ifosfamide in synovial sarcoma (SS); etoposide+ifosfamide in malignant peripheral nerve sheath tumours (MPNST);
gemcitabine+dacarbazine in leiomyosarcoma (LMS). Patients had localized high-risk (grade = 3; size =5 ¢cm) sarcoma of
extremities or trunk wall. In this retrospective analysis 10-yr predicted probability of overall survival (pr-OS) was estimated
for each patient using the prognostic nomogram Sarculator. Patients were grouped into two categories of predicted pr-OS:
high (pr-OS5>60%) and low (pr-OS<60%). OS and DFS were calculated.

Results: There were 125 (43.5%) and 162 (56.5%) patients in the pr-OS <60% and >60%, respectively. Majority of patients
with HG-MLS (N=55/65, 84.6%) and UPS (N=63/97, 64.9%) had Pr-OS>60%. Conversely, Pr-OS<60% was more common
in synovial sarcoma (N=43/70, 61.4%), leiomyosarcoma (N=25/28, 89.3%). MPNST were similarly distributed across the
two risk categories (pr-OS<60% 13/27, 48.1%; Pr-OS>60% 14/27, 51.9%). After a median follow-up of 51.75 months, 5-yr
DFS was 0.61 (95%Cl 52.8-68.8) and 0.39 (95%Cl 0.30-0.49) in patients with pr-OS > 60% and <60% (HR=1.95, 95%Cl
1.22-3.10, P=0.004). 5-yr OS was 0.78 (?5%Cl 0.71-0.85) and 0.66 (?5%Cl 0.55-0.77) in patients with pr-OS>60% and <60%
(HR=1.65, 95%Cl 1.17-2.33, P=0.004). These prognostic differences were maintained also when study treatment arm was
factored in the analysis (log-rank test for OS and DFS P=0.002 and P=0.009, respectively). Study participant with a low pr-
OS (<60%) did better when treated with El (5-yr OS5=0.66; 95%Cl 0.51-0.85; 5-yr DFS$=0.45; 95%Cl 0.33-0.62) compared to
HT (5-yr OS=0.55, 95%Cl 0.44-0.70; 5-yr DFS=0.34; 95%CI 0.23-0.50), resulting in a statistically significant benefit for OS
(HR=1.91, 95%Cl 1.00-3.70, P=0.044) but not for DFS (HR=1.51, 95%CI 0.75-3.05, P=0.246). Patients with a high pr-OS
(>60%) had also better OS in the El arm (5-yr OS=0.81; 95%Cl 0.72-0.91) compared to the HT arm (5-yr OS5=0.74; 95%Cl
0.64-0.87), though with a non-statistically effect (HR=1.47, 95%Cl 0.92-2.37), but similar DFS (El: 5-yr DFS$=0.61,95%Cl
0.51-0.73; HT: 5-yr DFS=0.60, 95%ClI 0.49-0.73; HR=1.01, 95%Cl 0.62-1.67).

Conclusion: Patients of the ISG-1001 with low predicted pr-OS (<60%, i.e. high-risk patients) had better DFS (5-yr difference:
11%) and OS (5-yr difference: 10%) when treated with neoadjuvant El chemotherapy, although a statistical significance was
detected only for OS. These results support anthracycline-based neoadjuvant when chemotherapy is used in primary high-
risk localized STS and the prognostic stratification of such patient group with the prognostic nomogram Sarculator.
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Paper #25 3253041

THERAPEUTIC RELEVANCE OF MOLECULAR SCREENING PROGRAM FOR PATIENTS WITH SARCOMA?
ANALYSIS FROM THE PROFILER TRIAL

Armelle Dufresne; Patrick Arnaud-Coffin; Mehdi Brahmi; Olivier Tredan; Pierre Meeus; Daniel Pissaloux;
Valery Attignon; David Perol; Jean-Yves Blay

Centre Leon Berard, Lyon, France

Objective: This study describes the frequency and distribution of actionable alterations identified in locally advanced or
metastatic sarcomas, consider their use for guiding molecular targeted-agents in molecular tumor board, and reports the
outcome of patients treated with molecular-based therapy (MBT).

Methods: Patients with metastatic or advanced sarcoma included in the ProfiLER (“Profilage Lyric Et Region”) program,
dedicated to “establish the genetic profile of patient’s tumor for all types of advanced cancer” were studied. FFPE tumor
specimen containing =10% of tumor cells were used to determine genetic molecular profiles by NGS using a 69 genes
panel and CGH array. A weekly board reviewed NGS and aCGH reports to select relevant genomic molecular alterations
(amplifications (gene copy number =6) or single nucleotide variant of oncogenes, homozygous deletions of tumor
suppressor genes) guiding recommendations for MBT.

Results: 164 patients were included, genomic profiling was available for 158 patients. 101 (64%) had a sarcoma with a
complex genomic profile whereas 57 (36%) presented a sarcoma with a known single driver genomic abnormality. Histological
sub-types were distributed as follow: 21% LMS, 18% bone sarcoma, 12% UPS, 10% LPS, 6% GIST, 7% rhabdomyosarcoma,
6% endometrial stromal sarcoma, and others. The median age at inclusion was 51.3 [6.8-84.6], the median overall survival
after diagnosis of metastases was 4.34 years (Cl 95% [3.73-5.15]). 74% of patients had a good performans status of O or 1.

At least 1 molecular alteration was reported for 111 patients (70%). Majority of patients had multiple alterations (76 out of
111: 68%). In total, 339 molecular alterations were identified: 87 amplifications, 113 SNV and 139 homozygous deletions.
Gene breakpoint was also reported by CHG array for 16 patients, suggesting an underlying rearrangement. Amplified
genes related to cell cycle, tyrosine kinase receptor and p53 pathway in 33%, 24% and 17% of cases, respectively. Genes
with SNV related to tyrosine kinase receptor, NF1/Ras pathway and PI3K/Akt/mTor pathway in 53%, 21% and 11% of cases,
respectively. Genes with homozygous deletion related to cell cycle and PI3K/Akt/mTor pathway in 63% and 31% of cases,
respectively.

Molecular board recommended a MBT for 50 patients: 1 MBT for 39 patients, 2 MBT for 8 patients and 3
MBT for 3 patients, corresponding to 64 recommendations in total (25 tyrosine kinase inhibitor, 19 cyclin
kinase inhibitor, 12 mTor inhibitor, 6 MDM2 inhibitor, 2 PARP inhibitor). 10 patients were eventually treated
with the MBT among which 7 in a clinical trial. Table describes characteristic and outcome of treated patients.
The median progression free survival for these 10 patients was 1.9 months and the overall survival 5.5 months. Main reasons
for no administration of the MBT were 1/ choice of the physician 2/ contraindication to MBT 3/death before MBT start.

Conclusion: The relevance of molecular screening of sarcoma is similar to that of other tumor types in terms of genomic
alterations identified (high) and therapeutic recommendations associated (low), even for bone sarcoma. Patients with
sarcoma included in such molecular screening program are selected ones with prolonged survival and good performans
status. Identified molecular alteration may be found in any histological subtypes and relates to several signaling pathway.
Recommended MBT was mainly started in GIST and sarcoma with complex genomic with no obvious clinical benefit.
Molecular screening is feasible in sarcoma but didnt not demonstrate its clinical interest so far. To develop this strategy,
scientific community will have to discuss the selection of patients who may benefit from such strategy (sarcoma with
complex genomic at early stage of advanced disease?), the most relevant screening method to apply (next generation
sequencing and RNAseq ?) and the objectives to reach (signal of efficacy for specific alteration).
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Description and outcome of treated patients

Age
(Inclusion)

58
43
57
30
58
47
66
13
21
80

PS
(inclusion)

1
1
0
1
0
1

1
1

Histology

GIST
Osteosarcoma
Leiomyosarcoma
UPS
Chondrosarcoma
MPNST
GIST
Osteosarcoma
Osteosarcoma

GIST

Genomic alteration

CDKN2A homozygous deletion
CDK4 amplification
AKT2 amplification
AKT2 amplification

KDR mutation
ERBB2 mutation

CDKN2A homozygous deletion

KDR amplification

PIK3CA ampilification
CDKN2A homozygous deletion
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MBT

Palbociclib
Ribociclib
Everolimus
Everolimus
Sorafenib
Lapatinib
Palbociclib
Regorafenib
Everolimus

Palbociclib

Best
response

PD
PD
PD
PD
SD
SD
PD
PD
PD
SD

FS(m)

0.8
1.7
2.6
1.4
33.6
1.9
0.9
1.9
2.7
3.7
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Paper #26 3253370

PERSONALISED MEDICINE FOR HIGH-RISK PAEDIATRIC AND AYA SARCOMA PATIENTS

Emmy D. Fleuren, PhD'; Jinhan Xie'; Paulette Barahona'; Alexandra Sherstryuk’; Daniel Batey'; Jin Yi Lim’;

Loretta Lau’; Dong Anh Khuong Quang’; Tim Failes’; Shu-Oi Chow'; Chelsea Mayoh'; Marie Wong'; Amit Kumar';
ZERO Omics Team'; ZERO Preclinical Drug Testing Team'; ZERO Senior Management Team'; David Thomas?;

Toby Trahair'; Michelle Haber'; Emily Mould'; Richard Lock’; David Ziegler'; Vanessa Tyrrell'; Mark Cowley'; Paul Ekert’
'Children’s Cancer Institute, Sydney, New South Wales, Australia; ?Garvan Institute of Medical Research,

Sydney, New South Wales, Australia

Objective: Despite intensive multimodal treatment, outcomes of refractory, recurrent and/or metastatic paediatric
and adolescents and young adult (AYA) sarcoma patients remain poor. Targeted therapies are high on the agenda, yet
their clinical utility is limited due to inter-tumoural heterogeneity and a lack of recurrent and actionable mutations in
these tumours. This is particularly the case for the translocation-associated Ewing sarcomas (ES),desmoplastic small
round cell tumours (DSRCT), synovial sarcomas (SynS) and alveolar rhabdomyosarcomas (ARMS). Accurate prediction of
individual patient responses to targeted therapies therefore remains a critical challenge in paediatric and AYA sarcomas.

Our objective is to implement a novel, comprehensive precision medicine platform incorporating molecular genomic,
transcriptomic and epigenomic profiling with in vitro and in vivo drug testing to identify targeted therapeutic agents for
high-risk (HR; expected survival <30%) paediatric and AYA sarcoma patients (0-21y). Here, we report for the first-time
interim results of sarcoma patients enrolled in the currently active Zero Childhood Cancer (ZERO) National Clinical Trial
(PRISM) (NCT03336931; 2017-2020).

Methods: We collected data of all sarcoma patients enrolled in the multicentre prospective ZERO PRISM trial, which
combines molecular genomic (WGS (tumour, germline DNA), deep sequencing of a panel of cancer associated genes)
and transcriptomic (whole transcriptome (RNASeq)) analysis. A subset of samples also had epigenomic (methylation)
profiling. Where possible, we performed in vitro high-throughput drug screening (112 compounds) and patient-derived
xenograft (PDX) drug efficacy testing (incl. combinations) for individual patients. Results are reviewed by an expert national
Multidisciplinary Tumour Board (MTB) to assign personalised and tailored clinical recommendations (targeted and/or
immunotherapy, change of diagnosis, and/or reportable germline cancer predisposition).

Results: HR sarcomas are the second largest patient group within ZERO PRISM to date (27%; n=60). Complete genomic
and transcriptomic molecular profiles were established for 56 sarcoma patients comprising a wide range of histologies,
including 15 rhabdomyosarcomas (RMS; 9 alveolar, 6 embryonal RMS), 14 ES, 8 osteosarcomas, 5 malignant peripheral
nerve sheath tumours (MPNST), 2 alveolar soft part sarcomas (ASPS), 2 angiosarcomas, 1 infantile fibrosarcoma, 1 DSRCT, 1
SynS, 1 leiomyosarcoma, 1 epithelioid sarcoma, 1 gastrointestinal stromal tumor (GIST) and 4 unspecified/other sarcomas.
Through extensive clinical data curation, we identified reportable somatic SNVs, fusions, CNVs and aberrantly expressed
genes (RNA) in 45% (n=25), 57% (n=32), 54% (n=30) and 57% (n=32) of patients, respectively, suggesting possible
therapeutic strategies. Based on these profiles, 77% (n=43) of sarcoma patients received an MTB recommendation (75%
targeted therapy, 4% diagnosis refinement and 7% germline mutation referral). Clinical follow-up of all these patients is
ongoing, and interim clinical response data will be available within the coming months. In addition, we also describe as of
yet unreported aberrations and present novel oncogenic signatures in a variety of sarcoma subtypes.

Conclusion: This study is one of the largest and most comprehensive clinical efforts ever undertaken in the field of precision
medicine in paediatric and AYA sarcoma in the advanced setting. Our interim results highlight the feasibility, high clinical
and research utility of precision medicine in HR sarcoma subtypes. This comprehensive dataset is therefore a unique and
valuable source to understand the biology and pinpoint therapeutic opportunities in a wide range of sarcomas, particularly
in the advanced setting.
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Paper #27 3256280

RE-IRRADIATION FOR RECURRENT CHORDOMAS OF THE SPINE AND SACRUM WITH HIGH DOSE
STEREOTACTIC BODY RADIATION THERAPY

Chinzi J. Jin'; Anne Reiner?; Adam Schmitt'; Daniel Higginson'; llya Laufer®; Eric Lis>; Ori Barzilai®; Patrick Boland*;

Mark H. Bilsky®; Yoshiya Yamada, MD, FRCPC'

'Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Epidemiology, Memorial Sloan
Kettering Cancer Center, New York, NY, USA; 3Neurosurgery, Memorial Sloan Kettering Cancer Center, New York, NY,
USA; *Orthopedics, Memorial Sloan Kettering Cancer Center, New York, NY, USA; °Radiology, Memorial Sloan Kettering
Cancer Center, New York, NY, USA

Objective: Chordomas are known to have high rates of local recurrence and potential for metastases, with limited
options for effective salvage. Stereotatic body radiation therapy (SBRT) is an effective treatment for re-irradiation of even
radioresistant malignancies. The goal of this study is to evaluate the safety and efficacy of SBRT to re-irradiate recurrent
chordomas of the spine and sacrum.

Methods: Clinical records of patients with recurrent chordomas of the mobile spine and sacrum were reviewed from a
prospectively maintained SBRT database. All patients who underwent salvage high dose SBRT (1-5 fractions) treated
between December 2007 and August 2018 were evaluated. Radiographic local recurrence free survival (LRFS), overall
survival (OS), symptom response and toxicity were assessed.

Results: A total of 16 patients underwent reirradiation with SBRTfor recurrent chordoma of the mobile spine or sacrum.
The median follow up (FU) from reiirradiation was 2.3 yrs(0.7-5.8). Dedifferentiated or poorly differentiated chordoma was
noted in 3 patients. SBRT alone was used in 10 patients (62%), separation surgery and post op SBRT in 6 cases (38%).
Median gross tumor volume at the time of re-irradiation was 88.7 cm? (25.6-1329.9 cmd). The salvage SBRT doses utilized
were 2400cGyx1 (N = 3), 800cGy-1000cGy x 3 (N = 9), or 570cGy-800Gy in 5 fractions (median 3250cGy) in 4 patients.
The median V95 (volume receiving 95% of prescription) was 98% of the prescribed dose. Proton/photon radiation was
initially given to 12 patients in conventional fractionation (4500-8000cGy) and SBRT in 4 patients (2850cGy - 3600cGy). In 2
patients, re-riiradiation was given after 2 prior courses of radiation. LRFS was 2.7 yrs (95% Cl: 0.6 - 5.1) and the median OS
was 3.2 yrs (0.6-6.4). The LRFS and OS rates were 75% at 1 year and 60% at 2 years (figure 1). The cumulative incidence of
local failure is shown in figure 2. For conventional chordoma, the LRFS and OS rates were 85% (95% Cl 65-100%) at 1 year
and 76% (52-99.8%) at years. Poorly differentiated or de differentiated chordoma patients had all succombed to disease at
2 years. For patients who presented with only local recurrence (N = 10), the LRFS/OS was found to be 90% (1 year) , 80%
(2 years), 64% (3 years) and 64% at 4 years respectively. Among the 6 patients with metastases, LRFS/OS rates were 50%
at 1 year, 25% at 2 years and none at 3 years of follow up. Volume or disease, time from prior RT to progression, number
of courses of prior radiation were not associated with LRFS or OS. Symptom response after re-irradiation was 88% for pain
and radiculopathy (25% CR). No grade 3 or higher acute toxicity (CTAE v 4) was encountered. Long term grade 3 toxicity
was noted in 38% (neuropathy or fracture or rectosigmoid ulceration). No patient had grade 4 or higher late toxicity.

Conclusion: Recurrent chordomas are clinically challenging. Re-irradiation with high dose SBRT is a reasonable salvage
option for patients who have recurrent chodromas of the spine or sacrum, even for patients who have undergone a full
course of radiation. Salvage SBRT can provide long term local control and effective symptom relief, with acceptable
morbidty in the long term. Metastases remain a significant challenge in this cohort of patients.
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Overall Survival and Local Recurrence-Free Survival
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Paper #28 3242507

SPATIALLY-FRACTIONATED STEREOTACTIC BODY RADIOTHERAPY FOR LOCALIZED UNRESECTABLE,
OLIGO-METASTATIC OR WIDELY-METASTATIC CONVENTIONAL TYPE CHONDROSARCOMA:

A PROSPECTIVE PHASE | TRIAL

Sai Duriseti, MD, PhD'; James Kavanaugh'; Sreekrishna Goddu'; Tammy Senter’; Jennifer Harris'; Michael Watts';
Clifford Robinson'; Angela Hirbe?; Brian A. Van Tine?;, Matthew Spraker’

'Radiation Oncology, Washington University in St. Louis, St. Louis, MO, USA;

2Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA

Objective: Unresectable or metastatic conventional chondrosarcoma represents a treatment challenge. Since cytotoxic
chemotherapy is generally ineffective, there is no standard of care for treatment of these tumors. Thus, aggressive local
therapy with definitive radiotherapy is an attractive option. However, given the radioresistance of chondrosarcoma,
protracted courses of high-dose radiotherapy, which can be toxic, are traditionally used to achieve local control. Early
investigations of stereotactic body radiotherapy (SBRT) demonstrated that small lesions can be treated effectively with
acceptable toxicity.Spatially fractionated radiotherapy (SFRT) (also known as “Lattice radiotherapy”) allows for dose-
escalation of large targets while also preventing excessive toxicity to organs at risk (OARs). Beam collimation creates
high-dose “peaks,” organized throughout a target volume with intervening low-dose “valleys”. This heterogeneous peak
and valley dose distribution is felt to increase tumor cell death, immunogenicity, and OAR sparing compared to traditional
homogeneous radiotherapy plans. High quality SFRT plans can be delivered using widely-available RT equipment, but the
treatment planning and quality assurance (QA) process are not well described. Our goal was to design and QA SFRT plans
intended to treat large sarcoma lesions using volume-modulated arc therapy (VMAT) on a commercially available treatment
planning system. The SFRT design and QA techniques will be used in a clinical trial of SFRT as definitive treatment for
unresectable or metatstatic conventional chondrosarcoma.

Methods: A planning and QA method for SFRT was designed using patients with bulky metastatic or unresectable sarcomas
= 10 cm in axial diameter. The planning tumor volume (PTV) was defined as the visible tumor (GTV) on planning CT with a
1 cm isotropic expansion. Spheres 1.5 cm in diameter were placed in a reference axial slice as shown in the accompanying
figure. The prescription dose was 20 Gy to the PTV with a simultaneous integrated boost to 66.7 Gy to each sphere.
Published OAR constraints for 5-fraciton SBRT were considered hard constraints for planning. SFRT plans were created
using VMAT in Eclipse (Varian Medical Systems) with dosimetric specifications. A total of 5 tumors from patients with
various sarcomas were assessed for plan deliverability. Two of these plans underwent QA with portal film and ion chamber
dosimetry.

Results: SFRT plans achieved excellent coverage with acceptable dose to OARs. Dose characteristics are shown in the
accompanying table. Coverage was optimal in locations where dose to OARs did not limit target coverage. In particular,
spinal cord and bowel dose constraints limited target dose coverage goals. QA verified that plans could be delivered
accurately, with ion chamber measurements within 2% of the expected dose within the high dose spheres and portal film
gamma criteria pass rates (2%/2mm tolerance) greater than 98% for all treatment fields.

Conclusion: This process successfully planned and delivered SFRT using commercially available equipment. The process
will be used in an upcoming phase 1 trial of the safety of 66.7 Gy/20 Gy in five fractions to all assessable lesions in patients
unresectable or low-burden metastatic chondrosarcoma. The study will also assess tumor tissue and peripheral blood for
changes to the immune-related microenvironment and serum. Given the hypothesized immunogenic effects, future work
may evaluate combination treatment using SFRT and immunotherapy.

5 patients were evaluated for plan deliverability with SFRT SBRT. The target locations, size, coverage, and dose to OARs

are shown above. GTV = gross tumor volume, defined by physician identifying the volume of interest for a minimum of 20
Gy in 5 fraction
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V66.7 Gy /
Patient Diagnosis Location APx TV x CC - GTV/Spheres V63.4 Gy PTv Relevant OAR Dmax
(cm) (co) V20 Gy
(Spheres)
Kidneys: 6.3 Gy
Localized Right o o o Bowel: 32.9 Gy
1 liposarcoma Abdomen 155x11x12  1036/29.3 | 98% /100% 100% Rectum: 37.9 Gy
Cord: 1.3 Gy
. Bowel: 27.3 Gy
2 i Localized Central 6 43412 825/225 | 72%/93%  97% Kidneys: 1.3 Gy
iposarcoma Abdomen :
Cord: 0.7 Gy
Undifferentiated Right o o o Cord: 29.2 Gy
3 sarcoma Neck 12x9x11 614/19.6 73%/95% | 99% Brachial plexus: 30.0 Gy
. . Loft LungV13.5 Gy: 21.6%
g4  (Undifferentiated 1 (L 115x9x9 4494195 96%/100% 100% Heart: 30.2 Gy
sarcoma Lun Esophagus: 20.9 Gy
9 Cord:17.3 Gy
Cord: 16.4 Gy
5 Metastatic Right g 5x11x10.5  431/145  99%/100% 99% . Dradder: 0.01 Gy

leiomyosarcoma = Abdomen Liver V21 Gy: negligible
Kidneys V18 Gy: 0.05 cc

Superior axial plane

Reference axial plane

Inferior axial plane
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Paper #29 3250148

THE RADIO-ENHANCER HAFNIUM OXIDE NANOPARTICLE, NBTXR3 ACTIVATED BY RADIATION THERAPY IN
PATIENTS WITH LOCALLY ADVANCED SOFT TISSUE SARCOMA: A PHASE IlI/lll TRIAL

Sylvie Bonvalot'; Piotr Rutkowski?; Juliette Thariat®; Sébastien Carrére*; Anne Ducassou®; Marie-Pierre Sunyach?;

Peter Agoston’; Angela Hong?; Augustin Mervoyer®; Marco Rastrelli’’; Victor Moreno''; Rubi Li'?; Béatrice Tiangco'?;
Vincent Servois'; Patricia Said'; Mikaela Dimitriu'; Eva Wardelmann'®; Philippe Terrier's; Alexander Lazar'’;

Judith Bovee'®; Cécile Le Péchoux'¢; Zsusanna Papai’

'Institut Curie, Paris, France; ?Maria Sklodowska-Curie Institute -Oncology Center, Warsaw, Poland; 3Centre Francois
Baclesse, Caen, France; *Centre Regional De Lutte Contre Le Cancer Paul Lamarque, Montpellier, France;

SInstitut Universitaire du Cancer de Toulouse-Oncopole (IUCT-O), Toulouse, France; éLéon Bérard Cancer Center, Lyon,
France; "Orszagos Onkologiai Intézet, Budapest, Hungary; éThe University of Sydney, Camperdown, New South Wales,
Australia; *Institut de Cancerologie de I'Ouest- Rene Gauducheau, Saint-Herblain, France; Istituto Oncologico Veneto
IRCCS, Padua, ltaly; ""Hospital Fundacién Jimenez Diaz, Madrid, Spain; '2St. Luke’s Medical Center, Quezon City,
Philippines; *The Medical City APS Cancer Institute, Pasig City, Philippines; *Nanobiotix, SA, Paris, France;
*University Hospital Minster, Miinster, Germany; éInstitute Gustave Roussy, Villejuif, France; ?"MD Anderson Cancer
Center, Houston, TX, USA; '®Leiden University Medical Center, Leiden, Netherlands; ""Hungarian Defence Forces,
Budapest, Hungary

Objective: A subset of locally advanced soft tissue sarcoma (STS) patients achieve significant therapeutic benefit from
preoperative radiation therapy (RT) as shown by Pisters JCO 1996 and Yang JCO 2018. However, the impact of RT on
pathological response (pR) and RO resection is limited, highlighting the need for novel multimodal therapies aimed at local
control.

NBTXR3 (hafnium oxide nanoparticles), injected intratumorally may represent such an option. Otherwise inert, NBTXR3
augments the effective RT dose deposited within tumor cells when activated by ionizing radiation to increase cancer cell
death compared to RT alone.

We report here on the results of a phase II/1ll randomized clinical trial evaluating the preoperative efficacy and safety of
NBTXR3 activated by RT in patients with locally advanced STS of the extremity and trunk wall [NCT02379845].

Methods: This is a multi-national phase /Il randomized, open-label clinical trial. Adults with locally advanced STS of the
extremity or trunk wall, of any histologic grade, eligible for preoperative RT were randomly assigned 1:1 to receive NBTXR3
as a single intratumoral injection (volume corresponding to 10% of baseline tumor volume at 53.3g/L) followed by external
beam RT (EBRT, 50 Gy as 25 fractions of 2 Gy, over 5 weeks) (arm A) or EBRT alone (arm B). Both arms had the chance to
go on to receive post-RT surgical resection.

The primary objective was to compare the proportion of patients with pathological complete response (pCR; defined as
<5% of residual viable cancer cells after surgery), as assessed by a Central Pathology Review Board based on the EORTC
guidelines. Key secondary endpoints included negative surgical margin (R0), limb amputation rate and safety. Safety was
evaluated in all subjects who received at least one puncture of NBTXR3 or at least one fraction of RT. Subjects are in
continued long-term follow-up, focused on safety.

Results: Between March 3, 2015 and November 21, 2017, 180 patients were randomized and 179 received treatment:
n=89; arm A and n=90; arm B. The proportion of patients with pCR was 16.1% (14/87) compared with 7.9% (7/89) in
arms A and B, respectively (p=0.044). The RO resection rate was 77.0% (67/87) in arm A versus 64.0% (57/89) in arm B
(p=0.0424). The most common grade 3-4 treatment emergent adverse event (AE) was post-operative wound complication,
which occurred at a similar rate in each arm (8/89 and 8/90 in arm A and B, respectively). The most common grade 3-4 AE
related to NBTXR3 administration was injection site pain (4/89, 4.5%) and hypotension (4/90, 4.4%). Skin injury was the
most common grade 3-4 RT-related AE, which was shared between both arms (5/89, 5.6% and 4/90, 4.4% in arm A and
B, respectively). Serious AEs were observed in 35 (39.3%) of 89 patients in arm A and 27 (30.0%) of 90 patients in arm B.
There were no treatment-related deaths. Follow-up was conducted on 153 patients with a current median follow-up of 18.5
months. Currently 87 patients are still in long-term follow-up.

Conclusion: This registration trial of NBTXR3 combined with EBRT significantly achieved its primary and secondary endpoints
of improving pCR and increasing RO resection versus EBRT alone. NBTXR3 together with EBRT was well tolerated with a
safety profile consistent with EBRT alone. Taken together, these results led to the EU approval (CE Mark) of NBTXR3 + RT
for patients with locally advanced STS of the extremity and trunk wall.
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Paper #30 3255664

SPATIALLY FRACTIONATED GRID RADIOTHERAPY PRIOR TO NEOADJUVANT CONVENTIONALLY FRACTIONATED
RADIOTHERAPY FOR VERY HIGH-RISK SOFT TISSUE AND OSTEO- SARCOMAS: PROMISING PATHOLOGIC
RESPONSE WITH SAFE DOSE ESCALATION

James W. Snider, MD'; Jason Molitoris'; Susan Shyu?; Stephanie Rice?; Emily Kowalski?; Cristina Decesaris?; Jill Remick?;
Lori Campbell?; Nader Hanna'; Vincent Ng'; William Regine’

'Department of Radiation Oncology, University of Maryland School of Medicine, Baltimore, MD, USA;

2Department of Radiation Oncology, University of Maryland Medical Center, Baltimore, MD, USA

Objective: Bulky soft tissue (STS) and osteosarcomas (OSS), especially those over 10 cm, have relatively poor local control
rates even when treated with neoadjuvant radiotherapy (RT) and wide local excision. Dose escalation efforts have been
met with higher than expected rates of wound complication or major toxicity. Pathologic response rates, and especially
complete response rates (pCR) (=80% necrosis) in STS/OS have been correlated with improved clinical outcomes, including
survival. Spatially Fractionated GRID RT (SFGRT) has been utilized in the megavoltage era as a safe, noninvasive, external
beam form of dose-escalation with dose distributions similar to brachytherapy applications. We hypothesized that SFGRT
followed by standard neoadjuvant RT would prove a safe method for dose escalation with the potential for improved pCR
rates.

Methods: At our institution, patients standardly receive a single fraction of SFGRT (15 Gy) (Figures 1 and 2) followed
immediately (start within 3 days) by conventionally fractionated RT (CRT) in the neoadjuvant setting for bulky sarcomas.
On an IRB-approved protocol, we retrospectively reviewed demographics, histology, treatment characteristics, clinical
outcomes, toxicity, and pathologic response rates for all patients receiving this regimen and undergoing surgical resection
over the last 15 years. All pathologic response rates were retrospectively, formally reviewed by an expert pathologist and
re-scored for approximate necrosis/pathologic response rates. Clinical outcomes of local control, progression free survival,
overall survival, and rates of toxicity were also obtained.

Results: Twenty one patients have received 15 Gy SFGRT followed by CRT (range 45-50.4 Gy, 1.8-2.25 Gy/fx) prior to
oncologic resection. Median follow-up was 33 months. Median tumor size by greatest dimension was 14.4 cm (range, 9.7-
40cm; mean, 16.0cm). Histologies included the following: pleomorphic (n=7), leiomyosarcoma (n=2), myxofibrosarcoma
(n=3), liposarcoma (n=3), spindle cell (=1), extraskeletal OSS (n=2), OSS (n=2), and chondrosarcoma (CS) (n=1) (TOTAL:
16 STS, 4 OSS, 1 CS). Four patients received neoadjuvant chemotherapy of which 3 had progression/poor response prior
to RT. Fifteen patients (71%) had negative resection margins, while 6 were R1/R2. Only 5 (24%) patients developed a
major wound complication per NCIC standards. Four (19.0%) patients have failed locoregionally, 6 (29%) patients have
progressed locally or distantly, and 7 (33%) have died. For 20 patients, full pathologic review was possible. High-grade STS
(n=13) demonstrated a 39% (5/13) pCR rate. Osteosarcoma demonstrated a 50% pCR rate (2/4).

Conclusion: SFGRT followed by CRT is a safe and effective neoadjuvant regimen for very high-risk sarcomas. Pathologic
response rates in this institutional series exceed those seen with Chemo-RT and CRT alone on prospective trials (RTOG
9514/0630) despite larger tumors in this series. These promising results deserve further prospective evaluation, and a
multi-insitutional trial is planned.

Figure 1. Axial CT slice of
SFGRT 15 Gy dose distribution
for thigh sarcoma.

Figure 2. Coronal CT slice of
SFGRT 15 Gy dose distribution
for thigh sarcoma.
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To the Connective Tissue Oncology Society abstract review committee: bl

Dr. James William (J.W.) Snider, Ill, M.D. is an Assistant Professor radiation oncologist at the University of Maryland specializing in
the management of patients with Head/Neck Cancer and Sarcomas. Dr. Snider also specializes in cutting edge technologies including
Proton Therapy and Hyperthermia.

Dr. Snider's research focus at the University of Maryland centers on Head/Neck tumors, Sarcomas, Concurrent Thermoradiotherapy,
Spine Tumors, Pencil Beam Scanning Proton Therapy, Sterectactic Radiotherapy, and unique treatment/device-development for
increasing therapy efficacy with reduced side-effect profiles. Dr. Snider has numerous peer-reviewed publications in these arenas,
and he has given many national/international presentations of this work. He has also received several awards for the presentations
and content of his research including those from The Radiosurgery Society, International Congress for Hyperthermic Oncology, and
the Radiological Society of Morth America Roentgen Resident/Fellow Research Award.

Dr. Snider has received research grant funding in the form of The Radiosurgery Society BEST Medical Fellowship Grant and funding
for device development through the UM Ventures group. On a national level, Dr. Snider is an active member of the American Society
for Radiation Oncology and the Society for Thermal Medicine.

| can confirm that Dr. Snider is within his first five years of practice following his residency completion at our institution. He is
below the 35 years of age cutoff, and he is otherwise eligible for and very deserving of the Young Investigator Award from CTOS
for his abstract on GRID (Spatially Fractionated Radiation Therapy) prior to conventionally fractionated, neoadjuvant
radiotherapy for high grade resectable sarcomas. His findings have confirmed the utility of our current practice approach with this
novel therapy in sarcomas, and this protocol is actively being explored for cooperative group activation on a multi-institutional
level. | highly recommend Dr. Snider for this award.

Please feel free to contact me with any questions or concerns in this regard.
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University of Maryland School of Medicine
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Paper #31 3250473

ANGIOSARCOMA OF THE SCALP AND FACE: COMPARING RADIATION DOSE DISTRIBUTIONS BETWEEN
HIGH-DOSE-RATE SURFACE APPLICATOR (HDR-SA) BRACHYTHERAPY AND VOLUMETRIC MODULATED ARC
THERAPY (VMAT)

Devarati Mitra, MD, PhD? Yaguang Pei'; Ivan Buzurovic'; Philip Devlin'; Elizabeth Baldini'; Miranda Lam’
'Radiation Oncology, Dana Farber Cancer Institute, Boston, MA, USA;

2Radiation Oncology, MD Anderson Cancer Center, Houston, TX, USA

Objective: Angiosarcoma of the scalp and face is often a multifocal disease spanning a large area with critical adjacent
normal structures. Radiation therapy (RT) can be used with good effect both definitively and in the adjuvant setting. The
optimal RT approach for this disease has not been established. Our institutional practice has been to use high-dose-rate
surface applicator (HDR-SA) brachytherapy. However, in the context of volumetric modulated arc therapy (VMAT) being a
newer, more conformal external beam RT approach, this study was undertaken to compare the dose distribution of HDR-
SA brachytherapy versus VMAT.

Methods: We identified 12 patients with either primary or recurrent angiosarcoma of the face or scalp who were treated in
the department of radiation oncology at our institution between 2012-2018. All patients received HDR-SA brachytherapy
as part of their local treatment. Prescription dose was 51 Gy in 17 fractions using Iridium-192 delivered to a depth of 3mm
(or to the base of the lesion) and with at least a 5 cm clinical target margin radially (when feasible), with a goal of treating
to the point of moist desquamation by the end of treatment. To compare the delivered HDR-SA brachytherapy plan to
a deliverable VMAT plan, the delivered 100% isodose volume was designated as the planning target volume (PTV) and
used to generate a VMAT plan that also delivered 51 Gy in 17 fractions to this same volume. Organs at risk visible on the
brachytherapy planning CT scan were contoured, including the brain, eyes, lacrimal glands, lenses, cochlea and parotid
glands. Dose-volume parameters were compared between the HDR-SA brachytherapy and VMAT plans by Student’s t-tests.

Results: Ten of 12 patients received HDR-SA brachytherapy as part of their initial definitive cancer treatment with 8 patients
initially receiving chemotherapy and 4 patients undergoing surgery (with positive margins) prior to RT. Two patients were
treated for recurrent/progressive disease, 3 and 5 years after initial diagnosis. The scalp was the primary site for 10 patients
while the cheek was the primary site for 2 patients.

By definition, for all patients, 100% of the PTV target received 100% of the prescription dose by the HDR-SA brachytherapy
plan. Each patient's VMAT plan also resulted in 100% of the volume receiving at least 95% of the prescription dose
(V95%=100%) which is our institution’s traditional metric for adequate target volume coverage. Bolus was used in VMAT
plans. An example plan comparison is shown in Figure 1.

Dose metrics to various organs at risk are shown in Table 1. Because the entire brain was not included on all HDR-SA
brachytherapy CT simulation scans, it was not possible to compare traditional dose volume histogram (DVH) metrics for
the brain between the HDR-SA brachytherapy and VMAT plans. However, the Dmax for the brain was significantly higher
in the HDR-SA brachytherapy plan (mean 41.8 Gy vs. 36.1 Gy, p=0.026), as was the absolute volume of brain receiving
50% of the prescription dose (25.5 Gy; mean 258 cc vs. 9.2 cc, p=0.027). The absolute volume of brain receiving 80%
of the prescription dose was not significantly different. Mean dose to lacrimal glands, orbits, lenses and cochlea were all
significantly higher with the HDR-SA brachytherapy plans. However, there was no significant difference in parotid gland
dose for the 9 patients for whom the parotid gland was fully imaged on CT simulation scan.

Conclusion: While it has been our institutional practice to use HDR-SA brachytherapy as the RT modality of choice for scalp
and face angiosarcoma patients, this study suggests that there may be dosimetric advantages to VMAT for many patients.
While there are significant caveats to this conclusion, including whether a theoretical VMAT plan is deliverable (based on
placement of bolus and patient anatomy), this study suggests a personalized approach to deciding RT modality may be
the optimal treatment plan.
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Table 1

Figure 1

Isodose

110%
B 105%
M 100%
B 95%
90%
80%
M 70%
50%
M 30%

Brain Dmax
Brain V50% (25.5 Gy)
Brain V80% (40 Gy)
Mean lacrimal gland
Mean orbit
Mean lens
Mean cochlea

Mean parotid

Brachy
41.8 Gy
258 cc
26.5 cc
15.9 Gy
14.9 Gy
15.5 Gy
10.7 Gy
8.1 Gy

73

VMAT
36.1 Gy
9.2 cc
0.06 cc
6.7 Gy
5.3 Gy
6.9 Gy
3.3 Gy
6.3 Gy

p-value
0.026
0.027
0.111
0.020
0.004
0.034

<0.0001
0.546
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East Meets West in Sarcoma Care

Paper #32 3247634

PREVALENCE AND PROGNOSTIC IMPACT OF COMORBIDITIES IN SARCOMAS:

A POPULATION-BASED STUDY OF 3746 PATIENTS IN HONG KONG

Herbert H. Loong, MBBS, MRCP, FHKCP, FHKAM'; Carlos K. Wong? Chu-wa Ho?; Teresa Tse®; SC Sampson Kwan?;
Linda K. Leung?; Yat Ming Lau®

'Department of Clinical Oncology, The Chinese University of Hong Kong, Hong kong, Hong Kong;

2Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, Hong Kong; *Department of Clinical
Oncology, Prince of Wales Hospital, Hong Kong, Hong Kong; *Faculty of Medicine, The Chinese University of Hong
Kong, Hong Kong, Hong Kong

Objective: The prognostic impact of comorbidities in patients (pts) with sarcomas is not well defined. The aims of this study
were to examine the prevalence of comorbidities and its impact on overall survival in pts with sarcomas.

Methods: A population-based retrospective database was assembled to extract pts with sarcoma, as defined as ICD-9-CM
codes of bone (170.x) or/and soft tissue (171.x) who have attended clinics or hospitals of the Hong Kong Hospital Authority
between Jan 2004 and Mar 2018. Eligible pts with index presentation of bone or/and soft tissue sarcoma (STS) on or after
Jan 2005 were analysed to allow 1-year window period. Comorbidities were obtained, and Charlson’s Comorbidity Score
(CCS) defined by 19 medical conditions according to risk of mortality at the time of sarcoma diagnosis was calculated. CCS
score and prevalence of comorbidities at diagnosis were assessed. Rate of all-cause mortality according to level of CCS
were computed. The prognostic value of CCS was estimated using Cox proportional hazard models.

Results: Of 3746 pts identified, 3358 pts satisfied eligibility: bone: n=661, STS: n=2576; both: n=121. Male: Female
52.6% : 47.4%. Proportional age group: <18 years (y): 7.56% (n=254); 18<40y: 15.7% (n=529); 40<65y: 42.2% (n=1418);
65<80y: 23.4% (n=787); >/=80y: 11.0% (n=370). Top 5 common co-morbidities: diabetes mellitus 9.8%; cerebrovascular
disease (4.8%), ischaemic heart disease (3.8%), chronic lung disease (2.9%), congestive heart failure (2.6%). Mean age at
presentation: 54.2y (bone: 46.8y, STS: 56.5y). Mean CCS: 4.6. Pts with higher CCS had higher mortality (CCS3 vs. CCS2;
HR 1.49; 95% CI 1.19-1.87; p<0.01; CCS>/=7 vs. CCS2; HR 3.20; 95% Cl: 2.62-3.92; p<0.001).

Conclusion: This is one of the largest population-based sarcoma cohorts reported from Asia. Presence of comorbidities
have significant negative prognostic impact on pts with sarcomas. Identification and treatment of relevant comorbidities

may improve survival of sarcoma pts.

Comorbidities at Disease Presentation

Toall-aasy | Eone Sl Comeciesnd Ot gy 12

Solid Tumour 100.0% (3358) 100.0% (661) 100.0% (2576) 100.0% (121)
Diabetes Mellitus 9.8% (329) 7.0% (46) 10.7% (275) 6.6% (8)
Cerebrovascular Disease 4.8% (161) 3.2% (21) 5.3% (137) 2.5% (3)
Other Chronc Ischaemic 3.8% (127) 3.0% (20) 4.1% (105) 1.7% (2)
Chronic Lung Disease 2.9% (99) 2.6% (17) 3.1% (80) 1.7% (2)
Congestive Heart Failure 2.6% (88) 2.0% (13) 2.8% (73) 1.7% (2)
Liver Disease 2.4% (82) 2.6% (17) 2.4% (63) 1.7% (2)
Peptic Ulcer Disease 2.4% (79) 2.0% (13) 2.5% (64) 1.7% (2)
Atrial Fibrillation 2.2% (74) 1.8% (12) 2.3% (60) 1.7% (2)
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Charlson’s Comorbidity Index Score correlating with All-cause and Cancer-specific mortality in
entire sarcoma population

All-cause Mortality Cancer Mortality
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Logrank test:
- P-walue < .001
Hazard ratio:
CCI=2{vs CCl=2)=1.42
- CCl=4{vs CCI=2)=1.672
CCI=5{vs CCI=2)=1.878
CCI=8{vs CCI=2)=2.337
- CCI=T+ (vs CCkE2) =2.391 y 1 CCI=T+(vs CCl=2) =2.143

T T T T T T T T

T T T T T T
0 24 48 72 96 120 144 0 24 45 72 96 120 144

Log-rank test:

i ] P-value < .001

Hazard rafic:

CCl=2(vs CC|=2) =1.575
- ] CCl=4|vs CCI=2) =1.808
CCI=5{vs CCI=2) = 1.908
CCl=8{vs CCI=2) =2.275

0oo0 040 020 030 040 050 060 070 080 0890

0oo0 040 020 030 040 050 0680 070 080 090
|

Analysis time (month) Analysis time (month)
CCl=2 ——— CCIs3 ——— CLls4 ——— CLlIsf ———— CCl=6 —— CCi=T+

75



Oral Presentations — Friday, 15 November, 2019

Paper #33 3255511

CLINICAL OUTCOME OF CLEAR CELL CHONDROSARCOMA: A MULTICENTER STUDY FROM JAPANESE
MUSCULOSKELETAL ONCOLOGY GROUP

Robert Nakayama, MD, PhD'; Keiko Hayakawa?;, Makoto Endo?*; Eisuke Kobayashi®; Shunsuke Hamada®;

Tsukasa Yonemoto®; Hiroyuki Kawashima’; Kenichiro Hamada®; ltsuo Watanabe?®; Hiroyuki Futani'®; Takahiro Goto';
Toshifumi Ozaki'?

'Department of Orthopaedic Surgery, Keio University, Shinjuku, Tokyo, Japan; 2Department of Orthopaedic Surgery,
Cancer Institute Hospital for JFCR, Tokyo, Japan; *Department of Musculoskeletal Oncology and Rehabilitation,
National Cancer Center Hospital, Tokyo, Japan; *Department of Orthopaedic Surgery, Kyushu University, Hakata, Japan;
*Department of Orthopaedic Surgery, Nagoya University, Nagoya, Japan; ®Department of Orthopaedic Surgery, Chiba
Cancer Center, Chiba, Japan; "Department of Orthopaedic Surgery, Niigata University, Niigata, Japan; Department
of Orthopaedic Surgery, Osaka University, Osaka, Japan; ‘Department of Orthopaedic Surgery, Tokyo Dental College
Ichikawa General Hospital, Ichikawa, Japan; "’Department of Orthopaedic Surgery, Hyogo College of Medicine, Kobe,
Japan; ""Department of Orthopaedic Surgery, Tokyo Metropolitan Cancer and Infectious Diseases Center Komagome
Hospital, Tokyo, Japan; ?Department of Orthopaedic Surgery, Okayama University Graduate School of Medicine,
Okayama, Japan

Objective: Clear cell chondrosarcoma is an extremely rare subtype of chondrosarcoma and its clinical outcome has not
been deeply assessed in the literature. The aim of this multicenter retrospective study was to investigate the clinical
outcome of clear cell chondrosarcoma in Japan.

Methods: Information was collected retrospectively from the medical records of all patients with clear cell chondrosarcoma
presenting to the registered hospitals between 1985 and 2018. The overall survival and disease-free survival were estimated
using the Kaplan-Meier method.

Results: A total of forty-one patients from 12 JMOG hospitals were enrolled. There were 30 men and 11 women with an
average age of 46.6 years (range: 19-79 years) at presentation. The median follow-up period was 69 months (range: 2-392).
The sites of the primary lesions were the proximal femur in 25 patients (61.0%), proximal humerus in 5 patients (12.2%), ilium
in 4 patients (9.8%) and others. Overall, 33 tumors (80.5%) occurred in the epiphysis of the long bones. The average size
of the primary tumor was 6.3 cm (range: 2.5-12.5) in diameter. 18 patients (51.4%) were classified as StagellA/B according
to the AJCC staging, as no patients had metastatic lesions at presentation. As for first local treatment, 34 patients (82.9%)
underwent wide resection of the tumor, 3 patients underwent simple excision, 3 patients underwent curettage and 1 had
carbon iron radiotherapy. Endoprostheses were used in 29 of 33 patients (87.9%) who had primary tumors in the epiphysis
of the long bones. Seven patients (17.1%) developed local recurrence and the 5- and 10-year local recurrence free survival
were 90.5% and 70.0%, respectively. A total of 9 patients (22.0%) developed distant metastasis to the lung alone in 2
patients, bone alone in 4 patients, and both lung and bone in 3 patients. The 5- and 10-year metastasis free survival were
84.3% and 73.9%, respectively. Overall, the 5- and 10-year disease free survival were 81.8% and 53.5%, respectively. At the
latest follow-up of the 41 patients, 4 died of the disease, 2 had died of unrelated causes, 3 were AWD, 5 were NED, and
25 were CDF. The 10- and 20-year overall survival were 88.8% and 79.0%, respectively.

Conclusion: Like the previous papers, there was a male predominance, the epiphysis of the long bones accounted for 80%
of all cases and endoprosthetic replacement were performed in great majority of those patients. It is notable that bone
metastasis was more common than pulmonary metastasis and many patients developed distant metastasis five years after
the initial treatment. Long-term follow-up with surveillance of lung and bone metastasis is mandatory.
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Paper #34 3255902

CHEMOTHERAPY UTILIZATION AND TIMING IN PRIMARY, LOCALIZED, HIGH-GRADE SOFT TISSUE SARCOMA:
PATTERNS OF CARE IN THE NATIONAL CANCER DATABASE

Danielle S. Graham, MD, MBA'; Mykola Onyshchenko? Mark A. Eckardt®; Benjamin DiPardo’; Srirnam Venigalla*;
Scott Nelson®; Bartosz Chmielowski¢; Arun Singh®; Jacob Shabason?; Fritz C. Eilber’; Anusha Kalbasi®

'Surgery, University of California, Los Angeles, Los Angeles, CA, USA; 2Hematology & Oncology, Harbor-UCLA,

Los Angeles, CA, USA; 3Surgery, Yale School of Medicine, Los Angeles, CA, USA; “Radiation Oncology, University of
Pennsylvania Health System, Philadelphia, PA, USA; SPathology, University of California, Los Angeles, Los Angeles, CA,
USA; ‘Hematology & Oncology, University of California, Los Angeles, Los Angeles, CA, USA; "Surgical Oncology,
University of California, Los Angeles, Los Angeles, CA, USA; 8Radiation Oncology, University of California, Los Angeles,
Los Angeles, CA, USA

Objective: Meta-analyses and prospective clinical trials provide conflicting evidence for the role and timing of chemotherapy
for management of primary localized high-grade soft tissue sarcoma (STS) in adults. Given the absence of evidence-
based consensus, we sought to characterize the patterns of chemotherapy utilization and timing at Commission on Cancer
accredited facilities in the United States.

Methods: Using the National Cancer Database, we identified 19,087 patients >18 years of age who underwent surgical
resection for primary localized high-grade STS from 2004-2016, notably excluding Ewing sarcoma, rhabdomyosarcoma,
and GIST. Patients who had metastatic disease, received up-front palliative treatment, had significant treatment delays, or
had primary head and neck disease were excluded. Using multivariable logistic regression analysis, we examined factors
associated with utilization of chemotherapy, including clinical, patient, demographic, and facility characteristics. We also
analyzed trends of chemotherapy utilization over time. This analysis was repeated by comparing utilization of single
versus multi-agent chemotherapy as well as neoadjuvant versus adjuvant chemotherapy in patients treated after 2006,
as neoadjuvant chemotherapy data was only available starting in 2006. The Bonferroni correction was used to adjust for
multiple hypothesis testing; as such, statistical significance was set at p <0.001.

Results: Baseline characteristics of the study cohort are shown in Table 1. Chemotherapy was administered to 21% (n=4,034)
of the study population. Factors associated with chemotherapy use were younger age, larger tumor size, and histology.
Among histologies, chemotherapy utilization was highest for synovial sarcoma (49%) and myxoid liposarcoma (30%), and
lowest for fibrosarcoma (16%) and fibromyxosarcoma (14%). Chemotherapy utilization was also associated with commerecial
health insurance, higher patient income, treatment facility location, academic facilities, high-volume facilities, good
performance status, cardiac tumor site, and use of radiation (Table 2). Of patients receiving chemotherapy, neoadjuvant
therapy data was available for 3,701 patients, 47% (n=1,579) of whom received neoadjuvant chemotherapy. Histology and
tumor site were associated with neoadjuvant chemotherapy use. Among histologies, neoadjuvant chemotherapy utilization
was highest for fibromyxosarcoma (55%) and UPS (52%), and lowest for epithelioid sarcoma (34%) and angiosarcoma (29%).
Patients with extremity tumors were most likely to receive neoadjuvant chemotherapy (55%). Neoadjuvant chemotherapy
use was also associated with higher income, academic facilities, high-volume facilities, farther distance from treatment
facility, larger tumor size, deep tumors, positive surgical margins, and radiation treatment (Table 3). Of those receiving
chemotherapy, data regarding number of agents used was available for 4,112 patients, and 85% (n=3,506) of whom
received multi-agent chemotherapy. Among histologies, multi-agent chemotherapy was highest in leiomyosarcoma (?0%)
and lowest in angiosarcoma (49%). The use of multi-agent chemotherapy was also associated with younger age and
high-volume facility (99" percentile). We did not observe a temporal trend for utilization, timing, or number of agents of
chemotherapy.

Conclusion: In the absence of level | evidence-based guidance, the variability in chemotherapy utilization is driven not
only by clinical factors but patient, demographic and facility factors as well. There is a notable discrepancy in the use of
chemotherapy — especially neoadjuvant chemotherapy and multi-agent chemotherapy — between high- and low-volume
centers.
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Table 1. Characteristics of study cohort (n = 20,969)

Characteristic

Sex Male
Female
Age 18-49yo
50-69yo
=>70yo

Non-hispanic

R N
ace white

Non-hispanic
black
Hispanic

Other and
Unknown

Insurance status. Commercial

Medicare

Medicaid
Uninsured

Other
Government &
Unknown

Income >$63,333

$50,354-
$63,332
$40,227-
$50,353
<$40,277

Unknown

County size = Metropolitan

Urban

Rural
Unknown
Facility location South
East
Central
West

Unknown

No.
11,137
9,832
4,586
8,641

7,742

16,883

1,916
1,224
946

9,270

9,228

1,158
656

657

7,788

4,900

4,520

3,416

345
17,149

2,921

361
538
6,439
4,049
4,988
3,284
2,209

Percent
53.1
46.9
21.9
41.2

36.9

80.5

9.1

5.9

4.5

44.2

44.0

5.5
3.1

3.2

23.3

21.6

1.7
2.6
30.7
19.3
23.8
15.7
10.5

Characteristic
Facility type Non-academic
Academic
Unknown

Facility volume Low-volume

High-volume

Distance to 0-10 miles
treatment
10-30 miles
30-100 miles
100+ miles
Unknown
Charlson-Deyo
cormorbidity 0
score
1
2+
Histology UPS

High-grade myxoid
LPS

Synovial sarcoma
MPNST

Leiomyosarcoma

Liposarcoma
Angiosarcoma

Other
undifferentiated
/ unclassified
sarcoma

Fibrosarcoma
Fibromyxosarcoma

Epithelioid sarcoma

78

No.
8,575
10,185
2,209
16,043

4,926

8,060

6,095
4,385
2,342

87

16,615

3,302
1,052

6,337

603

1,058

788

3,192

2,168
767

3,776

328

1,681
271

Percent
40.9
48.6
10.5
76.5

23.5

38.4

29.1

20.9

1.2

0.4

79.2

15.8
5.0

30.2

2.9

5.0

1.6
8.0
1.3

Characteristic

Primary site

Size

Depth

Surgical margins

Radiation
therapy

Year

Extremity
Heart
Trunk

Thorax

Abdomen/
pelvis

Other

<5cm
5.1-10cm
10.1-15cm

>15cm
Unknown

Superficial
Deep

Unknown

Negative
Positive
Unknown

Yes

No
2004-2008

2009-2012

2013-2016

No.
12,952
157
1,208
2,103

3,923

626

5,635
6,533
3,261

2,659

2,881

5,145
9,473

6,351

15,908

3,708

1,353

11,481

9,488
7,614

6,260

7,095

Percent
61.8
0.7
5.8
10.0

18.7

3.0

26.9

31.2

13.7

24.5
45.2

30.3

6.4

54.8

45.2
36.3

29.9

33.8
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Paper #35 3217091

CLINICIANS’ ADHERENCE TO PRACTICE GUIDELINES FOR SOFT TISSUE SARCOMA ANALYZED WITH QUALITY
INDICATOR

Shintaro Iwata'; Tomone Watanabe?; Yoko Kato®;, Fumihiko Nakatani'; Eisuke Kobayashi'; Naoyo Takakura®;

Naohiro Higashi?; Akira Kawai’

'Dept. Musculoskeletal Oncology and Rehabilitation, National Cancer Canter Hospital, Tokyo, Japan;

2Center for Cancer Control and Information Services, National Cancer Center, Tokyo, Japan;

3Rare Cancer Center, National Cancer Center Hospital, Tokyo, Japan

Objective: As a part of the Ministry of Health, Labor and Welfare project “Rare cancer control act”, 53 facilities were
designated as specialized hospitals (SH) for soft tissue sarcoma (STS) treatment in 2017, which can provide expert treatment
of extremity or trunk STS. On the other hand, 382 facilities performed treatment of STS in Japan according to the population-
based cancer registry. Clinicians’ adherence to clinical practice guidelines (CPGs) was shown as an implementation rate
of standards of care, which has been used as a quality indicator for hospitals. The purpose of this study is to clarify the
difference of implementation rate of standards of care based on the CPGs for STS and overall survivals between SH and
non-specialized hospital (NSH).

Methods: DPC data of 2,974 patients with extremity or trunk STS treated in designated cancer hospitals from 2013 to 2015
were extracted by topography and morphology code of ICD-O. Five standards of care based on the three CPGs for STS
(R1: Appropriate local imaging before treatment, R2: Biopsy before treatment, R3: Wide resection as a definitive surgery,
R4: Postoperative radiotherapy for the patient with a positive margin, R5: Postoperative radiotherapy for high-risk groups)
were determined. Each implementation rate and 5-year overall survival were calculated, and a comparison between SH
and NSH was performed by Pearson’s chi-square test.

Results: Implementation rate of R1 to R3 were significantly higher in SH (R1, 81% vs 71%, p <.0001; R2, 80% vs 63%, p
<.0001; R3, 85% vs 82%, p = .049). However, in R4 (19% vs. 22%, p = .52) and R5 (10% vs. 10%, p = .96), there was no
significant difference in the implementation rate. 5-year overall survival was superior in SH comparing with NSH (69% vs
64%, p = .0055).

Conclusion: Regarding diagnosis and surgery, the implementation rate of standards of care for STS was significantly higher
in SH comparing to NSH. This can result in a better outcome of STS patients treated in SH.

Kaplan-Meier survival estimates

1.00

Specialized hospitals

0.75

Non-specialized hospitals

0.50

0.25

P =0.0055

0.00

T T T T
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Paper #36 3254072

INVICTUS: A PHASE 3, INTERVENTIONAL, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY TO ASSESS THE
SAFETY AND EFFICACY OF RIPRETINIB (DCC-2618) IN PATIENTS WITH ADVANCED GASTROINTESTINAL
STROMAL TUMORS (GIST) WHO HAVE RECEIVED TREATMENT WITH PRIOR ANTICANCER THERAPIES
(NCT03353753)

Jean-Yves Blay'?; Steven Attia’; Sebastian Bauer'; Ping Chi?; Gina D’Amato?; Suzanne George*; Hans Gelderblom';
Michael Heinrich®; Robin L. Jones?; Peter Reichardt'®; Patrick Schéffski”; César Serrano®; John Zalcberg®; Julie Meade'?;
Kelvin Shi'®; Rodrigo Ruiz Soto'; Margaret von Mehren''

"Mayo Clinic, Jacksonville, FL, USA; 2Memorial Sloan Kettering, Manhattan, NY, USA; 3University of Miami Health
System, Miami, FL, USA; *Dana-Farber Cancer Institute, Boston, MA, USA; *Portland VA Health Care System and Knight
Cancer Institute, Portland, OR, USA; ¢Royal Marsden and Institue of Cancer Research, London, United Kingdom;
’Leuven Cancer Institute, Leuven, Belgium; 8Vall D'Hebron Institute of Oncology, Barcelona, Spain; °Medical Oncology,
Monash University and Alfred Health, Melbourne, Victoria, Australia; "°Deciphera Pharmaceuticals, LLC, Waltham, MA,
USA; ""Fox Chase Cancer Center, Philadelphia, PA, USA; ?Centre Léon Bérad, Lyon, France; '3Sarcoma Center, West
German Cancer Center, University Hospital Essen, Essen, Germany; "Leiden University Medical Center, Leiden,
Netherlands; "Department of Oncology and Palliative Care, Helios Klinikum Berlin-Buch, Berlin, Germany

Objective: Progression of GIST following 1st-line therapy with imatinib generally is managed with the approved 2nd-
and 3rd-line therapies sunitinib and regorafenib, respectively. Despite the effectiveness of these agents, heterogenous
resistance mutations develop, driving further disease progression. No other approved treatment options exist, thus creating
an area of high unmet medical need. We evaluated the safety and efficacy of ripretinib (DCC-2618), a novel, oral, broad-
range inhibitor of primary and secondary imatinib-resistant mutants of KIT and PDGFRa kinases, as a =4th-line therapy in
advanced GIST.

Methods: This global, phase 3, randomized, placebo-controlled, double-blind study enrolled patients (pts) aged =18 y
with GIST and ECOG PS 0-2 who received =3 prior therapies (imatinib, sunitinib, regorafenib). Pts were randomized in a
2:1 ratio to ripretinib 150 mg QD + best supportive care (BSC) or placebo + BSC. Randomization was stratified by prior
therapies (3 vs 24) and ECOG PS (0 vs 1 or 2). Upon disease progression, as assessed by blinded independent central
review (BICR), pts were permitted to dose escalate to ripretinib 150 mg BID (if randomized to ripretinib) or to cross over
to ripretinib 150 mg QD (if randomized to placebo). The primary endpoint is progression free survival (PFS) per modified
RECIST based on BICR. PFS will be compared between the two arms using a stratified log-rank test. The secondary
endpoints include ORR as assessed by BICR, overall survival, and other clinically relevant measurements of benefit.

Results: Enrollment was completed in Nov 2018. 129 pts were randomized, and 128 pts received ripretinib or placebo.
Study results are expected in mid-2019.

Conclusion: This study was designed to demonstrate a clinically meaningful improvement in PFS in =4th-line therapy for

GIST using ripretinib. Currently, there are no approved agents for use in =4L; a positive study would support the use of
ripretinib to treat this population, which currently has a high unmet medical need for new treatments.
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Paper #37 3258046

CLINICAL RESPONSE TO AVAPRITINIB BY RECIST AND CHOI CRITERIA IN =4TH LINE (4L+) AND PDGFRA EXON
18 GASTROINTESTINAL STROMAL TUMORS (GIST)

Michael Heinrich, MD'; Robin L. Jones?; Margaret von Mehren®; Sebastian Bauer*; Yoon-Koo Kang®; Patrick Schéffski;
Ferry Eskens’; Olivier Mir®; Philippe Cassier’; César Serrano’®; William D. Tap''; Jonathan C. Trent'?; Piotr Rutkowski'3;
Shreyaskumar Patel'; Sant Chawla'®; Eyal Meiri'¢; Teresa Zhou'’; Maria Roche'’; Suzanne George'

'OHSU Knight Cancer Institute, Portland, OR, USA; ?Royal Marsden Hospital and Institute of Cancer Research, London,
United Kingdom; 3Fox Chase Cancer Center, Philadelphia, PA, USA; *University of Duisburg-Essen, Essen, Germany;
SAsan Medical Centre, Seoul, Korea (the Democratic People’s Republic of); SUniversity Hospitals Leuven Leuven Cancer
Institute, Leuven, Belgium; "Erasmus MC Cancer Institute, Rotterdam, Netherlands; ®Institut Gustave Roussy, Villejuif,
France; °Centre Léon Bérard, Lyon, France; "°Vall d’ Hebron Institute of Oncology, Barcelona, Spain; '"Memorial Sloan
Kettering Cancer Center, New York, NY, USA; ?Sylvester Comprehensive Cancer Center University of Miami, Miami, FL,
USA; *Maria Sklodowska-Curie Institute—-Oncology Center, Warsaw, Poland; "*MD Anderson Cancer Center, Houston,
TX, USA; "Sarcoma Oncology Center, Santa Monica, CA, USA; "“Cancer Treatment Center of America, Atlanta, GA,
USA; ""Blueprint Medicines Corporation, Cambridge, MA, USA; "® Dana Farber Cancer Institute, Boston, MA, USA

Objective: Avapritinib is an investigational, potent, and selective kinase inhibitor with broad activity against oncogenic
KIT/PDGFRA mutants, including PDGFRA Exon 18 (Ex 18) D842V and other primary or secondary resistance mutations.
We present previously unreported data from the phase 1 NAVIGATOR (NCT02508532) study of avapritinib in advanced
gastrointestinal stromal tumors (GIST).

Methods: Adult patients (pts) with unresectable PDGFRA D842V-driven GIST, or other mutant GIST who progressed on
imatinib and = 1 other tyrosine kinase inhibitor (TKI), were treated with oral, once daily avapritinib. Efficacy per central
radiology as per mRECIST 1.1 was assessed for patients who had received at least 3 prior therapies (4L+) and PDGFRA Ex
18 pts treated at the maximum tolerated dose (400 mg) or recommended Phase 2 dose (300 mg). Adverse events (AE) were
analyzed for the overall safety population across the MTD/RP2D doses according to NCI CTCAE version 4.03.

Results: As of 16 Nov 2018, 237 pts [172 KIT, 62 PDGFRA Ex 18 (56 D842V, 6 non-D842V), 2 PDGFRA other (N659K, 1
missing) were enrolled including 111 in the response evaluable (RE) =4th Line (4L+) population (primarily KIT, median
4 prior TKls) and 43 in the RE Ex 18 population (median 1 prior TKI). The 4L+ overall response rate (ORR) was 22% (1
complete response [CR], 23 partial responses [PR] [1 pending]), and 47% (n = 52) with stable disease (SD). Median duration
of response (MDOR) was 10.2 months (95% Cl: 7.2 - not evaluable [NE]). Among the 23 responders, DOR rates at 6 and 12
months were 87% and 43%, respectively. Median overall survival was 12.3 (95% Cl: 8.7 - 14.4) months. Using Choi criteria,
the ORR was 38% and the Disease Control Rate (CR, PR, or SD for 24 cycles) was 41%.

The Ex 18 ORR was 86% [3 CR, 34 PR (1 pending)] and 5 SD; mDOR was not reached (5% CI: 11.5 - NE). Among the 36
responders, DOR rates at 6 and 12 months were 89% and 65%, respectively. Median overall survival was not reached. Using
Choi criteria, the ORR was 97% and the DCR was 97%.

Most AE were grade 1-2 the most common being (regardless of causality): nausea (64%), fatigue (55%), anemia (50%),
periorbital edema (41%), vomiting (38%), decreased appetite (38%), diarrhea (37%), increased lacrimation (33%), peripheral
edema (31%), and memory impairment (most common cognitive AE, 29%). AEs of Special Interest included cognitive
effects (grade 1 (28%), 2 (9%), or 3 (4%)) and intracranial hemorrhage (3 events, two Grade 3 and one Grade 1). Only 8.3%
of pts discontinued treatment due to a drug-related AE. Grade 3-4 treatment-related AEs (= 5%) included anemia (16%)
and fatigue (6%).

Conclusion: Avapritinib has important clinical activity in advanced GIST pts with no available effective therapies (PDGFRA
D842V; KIT-mutant GIST failing all approved therapies). The safety profile is predictable and manageable. These results
suggest that avapritinib has the potential to change the treatment paradigm of pts with advanced GIST and supports
randomized evaluation in earlier lines of therapy.
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Paper #38 3214982

GENOTYPE-SPECIFIC ACTIVITY AND SAFETY OF CABOZANTINIB IN PATIENTS WITH GASTROINTESTINAL
STROMAL TUMOR AFTER FAILURE OF IMATINIB AND SUNITINIB. EARLY MOLECULAR DATA FROM EORTC
PHASE 2 TRIAL 1317 "CABOGIST"”

Patrick Schéffski'; Olivier Mir>; Bernd Kasper®; Zsuzsanna Papai'’; Jean-Yves Blay''; Antoine Italiano'?;

Charlotte Benson?®; Katerina Kopeckova®; Nasim Ali*; Palma Dileo’; Axel Le Cesne®; Franka Menge’; Sophie Cousin'?;
Céline Charon-Barra'®; Agnieszka Wozniak'; Sandrine Marreaud?®; Saskia Litiere®; Axelle Nzokirantevye®;

Hans Gelderblom?

'General Medical Oncology, University Hospitals Leuven, Leuven, Belgium; ?Department of Medical Oncology, Leiden
University Medical Center, Leiden, Netherlands; 3Sarcoma Unit, Royal Marsden Hospital, London, United Kingdom;
“Clatterbridge Cancer Centre, Wirral, United Kingdom; *Department of Medical Oncology, Institut Gustave Roussy,
Villejuif, France; °Department of Oncology of the 2nd Faculty of Medicine, Charles University and University Hospital in
Motol, Praha, Czechia; ’University College London, London, United Kingdom; éEuropean Organization for Research and
Treatment of Cancer, Brussels, Belgium; Sarcoma Unit - Interdisciplinary Tumor Center, Mannheim University Medical
Center, Mannheim, Germany; '°State Medical Centre Budapest, Budapest, Hungary; '"Centre Léon Bérard, Lyon, France;
2Sarcoma Unit, Institut Bergonié, Bordeaux, France; '*Centre Georges Francois Leclerc, Dijon, France

Objective: Gastrointestinal stromal tumor (GIST) is the most common mesenchymal malignancy of the gastrointestinal
tract and is commonly driven by activating mutations in KIT or PDGFRA. Advanced GIST is treated with tyrosine kinase
inhibitors, but most patients (pts) develop resistance over time, mainly due to the occurrence of secondary molecular
changes. EORTC 1317 assessed the safety and activity of cabozantinib, a multi-kinase inhibitor, in GIST pts who had
progressed on imatinib and sunitinib. The primary endpoint was reported at the ASCO Annual Meeting (Schoffski et al.
2019), the final analysis of the trial including molecular findings will be presented at the CTOS Annual Meeting.

Methods: In this multi-center, open label, single arm Phase 2 study eligible metastatic GIST pts received 60 mg cabozantinib
per os daily. The primary endpoint was the progression-free survival rate at week (wk) 12, assessed by local investigator
per RECIST 1.1. If at least 21 of 41 eligible and evaluable pts were progression-free at wk 12, the activity of cabozantinib
was sufficient to warrant further exploration (A'Hern one-stage design). Archival tissue from either the primary GIST or a
metastatic lesion was collected and local mutational data was compared with results obtained with centralized targeted
next generation sequencing (tNGS) using a custom-made panel of 97 genes and hybrid capture approach (IDT XGen
lockdown probes, Illumina Nextseq500 paired-end sequencing).

Results: A total of 50 pts were eligible and started treatment between 02/2017 and 08/2018, with 16 (32%) continuing
cabozantinib at the first database cut-off in 01/2019. The number of 3 wk treatment cycles ranged from 2-28+. Among the
first 41 eligible and evaluable pts, 24 (58.5%) were progression-free at wk 12 and the trial thus met its primary endpoint.
Among all 50 pts, 30 were progression-free at wk 12 (60%, 95% confidence interval (Cl) 45-74%). A total of 7 pts achieved
a confirmed partial response (PR) (14%, 95%Cl 6-27%) and 33 had stable disease (SD) (66%, 95%Cl 51-79%), resulting
in a disease control rate (PR+SD) of 80% (95%Cl 66-90%). Median progression-free survival was 6.0 months (95%Cl 3.6-
7.7). Local KIT/PDGFRA mutational information was available from 39 pts; central molecular results as obtained so far
were concordant in 76% of cases. Centralized tNGS revealed SDHA variants of unknown significance in two pts with KIT/
PDGFRA wild type tumors, and a likely pathogenic NF1 mutation in a tumor without local molecular data. More details on
the molecular analysis and the genotype-specific activity of cabozantinib will be presented after the final analysis of the
trial and completion of gene sequencing in all cases, scheduled after the 2019 CTOS abstract deadline and prior to the
Annual Meeting.

Conclusion: EORTC 1317 met its primary endpoint, with 24/41 pts (58.5%) being progression-free at wk 12. Results warrant

further exploration of cabozantinib in GIST. Patient selection in a more definitive trial should ideally be based on molecular
results obtained in the current study. Clinical trial information: NCT02216578
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GASTROINTESTINAL STROMAL TUMOR LOCATION WITHIN THE STOMACH CORRELATES WITH TUMOR
MUTATION PROFILE
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“Medical School, UC San Diego, San Diego, CA, USA; *Department of Gastroenterology, UC San Diego,
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Objective: Gastrointestinal stromal tumor (GIST) most commonly occur in the stomach due to oncogenic mutations in KIT
and PDGFRA, inherited mutations in SDHx, and less frequently from mutations in the RAS pathway (i.e., KRAS, BRAF, NF1).
Outside of the stomach, PDGFRAand SDHxmutant GISTs are rare, suggesting that tumor location is associated with tumor
mutation. We previously reported that the duodenal-jejunal flexure represents a hotspot for NFTmutant GIST (Burgoyne et
al., JCO Precision Oncology, 2017). Given this relationship between anatomy and tumor genetics, we hypothesized that
GISTs arising from distinct regions of the stomach may possess unique genomic profiles.

Methods: An IRB-approved single institution database was analyzed (2001-2018, N=218). Study subjects were screened
for gastric tumors (N=108) and next generation sequencing (NGS, N=110) performed during clinical work-up. Patients
with multi-focal gastric GIST were excluded. Tumor locations were classified as 6 distinct regions including cardia, fundus,
lesser curvature, greater curvature, body, and antrum. Tumor location was determined by review of cross-sectional imaging
(JdIT and JKS) and operative notes (when available). Patient demographics, including age and sex, as well as tumor related
factors (e.g., NIH risk assessment, pattern of tumor growth, and cell morphology) were retrospectively collected. Mutation
status classification was performed for known genomic drivers including KIT, PDGRFA, SDHx, KRAS, BRAF, and NF1, as
well as additional cancer-associated genes, based on NGS panels (Foundation Medicine, Tempus, and UC San Diego).

Results: Overall, there were 59 evaluable patients with gastric GIST and NGS (Fig. 1A). The median age was 60 and 61%
were females. The median tumor size was 6.5 cm with median mitotic index of 2/5 mm?2. Tumors were most common in the
lesser curvature (N=15; 23%), antrum (N=13; 22%) and greater curvature (N=12; 20%) (Fig. 1B). Females more frequently
had cardia and fundus tumors (72%) versus males. These proximal tumors also tended to have an endophytic (vs exophytic)
growth pattern (61% vs 38%). The overall genetic mutation distribution was 62% KIT, 18% PDGFRA, 13% SDHx, and 3%
NF1, as well as 2% (each) KRAS and BRAF. Tumors in the proximal stomach (N=18; cardia+fundus) were almost uniformly
KIT mutants (94%) (Fig. 1A-B). In contrast, KIT mutations were far less prevalent in tumors located in the lesser curvature
(N=7; 46%) and antrum (N=3; 23%). Fewer K/Tmutations in distal tumors were balanced by an increasing frequency of
PDGFRA (greater curvature: 25%; lesser curvature: 20%; antrum: 38%) and SDHx(lesser curvature: 33%; antrum: 23%)
mutations. All KIT mutations were in exons 11 and/or 17. Primary KIT exon 11 mutant tumors (N=37) in the proximal
stomach (cardia+fundus) tended to have upstream mutations affecting amino acid positions 556-558 while distal tumors
(greater curvature and antrum tumors) generally had downstream mutations affecting amino [SJ1] acid in the 559-561
position (Fig. 1C).

Conclusion: For the first time, we describe the anatomic-genomic landscape of gastric GIST. Our analysis revealed that
tumors preferentially arise within five regions of the stomach. Furthermore, there are striking associations between gastric
regions and driver mutations, as well as correlations between regions and sex. Proximal gastric GISTs (i.e., cardia and
fundus) were overwhelmingly KIT mutant tumors, while tumors arising in the distal stomach displayed a much greater
extent of genomic diversity. These findings suggest that: 1) gastric GIST is not a homogenous disease; 2) NGS of these
tumors (especially in the distal stomach) has clear treatment implications for tailoring medical therapy; and 3) biological
differences between tumor initiating cells in the proximal and distal stomach may exist.
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Retroperitoneal / Pelvic Sarcomas

Paper #40 3253011

PATTERNS OF RECURRENCE AND SURVIVAL PROBABILITY FOLLOWING SECOND RELAPSE OF
RETROPERITONEAL SARCOMA: A STUDY FROM TARPSWG
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Objective: Data on oncologic outcomes following surgical management of recurrent retroperitoneal sarcoma (RPS) are
limited, and clinical decision making remains complex. In this series from the Transatlantic Australasian Retroperitoneal
Sarcoma Working Group (TARPSWG), we examined longitudinal outcomes of patients who experienced a second relapse
of RPS to define predictors of recurrence and survival.

Methods: Data were collected from 22 sarcoma centers from January 2002 to December 2011 with institutional review
board approval. All patients undergoing resection for a first local recurrence were included. Local recurrence (LR) was
defined as recurrence in the ipsilateral retroperitoneum, peritoneal cavity, or pelvis. Primary outcome was overall survival
(OS), defined as time from second relapse to death from any cause. Secondary outcomes included disease-specific survival
(DSS) and crude cumulative incidence (CCI) of third recurrence (local or distant). OS was estimated using the Kaplan-Meier
method and compared with the log-rank test. CCl curves of third events (LR or distant recurrence (DR)) after resection of LR
were calculated in a competing risk framework. Multivariate analyses were performed with Cox and Fine & Gray regression
models.

Results: Second recurrence occurred in 400 of 567 patients (70.5%) following an RO/R1 resection of first locally recurrent
RPS. Patterns of failure were LR in 323 patients (80.75%), DR in 55 (13.75%), and concurrent LR and DR in 22 patients (5.5%)
(Table 1). Median time (interquartile range) from resection of first local recurrence to second recurrence was 17 mo (8-32
mo) in the LR group, 9 mo (5-17) in the DR group, and 10 mo (4-18) in LR+DR group. The predominant histologic subtype
with LR was liposarcoma (LPS) -31% were well-differentiated (WDLPS) and 46.1% were dedifferentiated (DDLPS). DR
occurred most commonly in leiomyosarcoma (LMS) (43.6%). LR+DR was most common in DDLPS (54.5%). Chemotherapy
was administered to the majority of patients with LR+DR (72.7%), but its use was limited in the DR (12.7%) and LR (36.8%)
only groups. In contrast, radiation therapy was delivered to a minority of patients (LR: 14.2%, DR: 5.5%, and LR+DR: 4.5%).
Resection was performed in 200 LR patients (61.9%), 8 DR patients (14.5%) and 5 LR+DR patients (22.7%). The 5-year OS
for all patients with second recurrence (95% Cl) varied significantly based on pattern of failure (p<0.001): 45.6% (39.4-
52.8%) for the LR group, 25.5% (15.3-42.6%) for the DR group, and 0% for the LR+DR group. Factors associated with
better OS by multivariable analysis included prolonged time to surgical intervention (32 vs 8 mo, HR 0.44; 95% CI 0.30-
0.65, p<0.001) and surgery for second recurrence (yes vs no, HR 3.25; 95% Cl 2.27-4.64, p<0.001). Histologic subtype and
grade did not reach significance as predictors of OS. However, in patients with LR only, histologic subtype was statistically
significant (p<0.001), with 5-year (95% CI) OS rates of 66.9% (56.1-79.9) for WDLPS, 31.6% (23.5- 42.5%) for DDLPS, 42.6%
(26.7-67.9%) for LMS, 58.3% (34.0-100%) for solitary fibrous tumors (SFT), and 41.5% (24.6-70.2%) for other subtypes.
Following resection of a second local recurrence, the CCl (95% ClI) of LR (third LR) was 57.1% (50.2-64.9%) at 3 years and
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65.6% (58.5-73.4%) at 5 years; the CCl of DR after resection of second LR was 9.2% (5.9-14.6%) at both 3 and 5 years.
Strikingly, 48 patients (24%) were disease-free following resection for second local recurrence after a median follow up of
57 mo (30-83 mo).

Conclusion: In this comprehensive study of outcomes from TARPSWG after second recurrence in RPS patients, OS rates
varied based on patterns of recurrence and surgical intervention was associated with improved survival. Although no
survivors were identified for patients with a combined LR and DR as second relapse, durable disease free survivors were
identified following surgery for second LR in patients highly selected for intervention.

Table 1. Demographic, Clinicopathological and Treatment Charactersitics of the Three Recurrent Disease Groups

Characteristic LR DR LR+DR
Total patients, No. 323 55 22
At the time of surgery for the primary tumor
Patient age, median (IQR), y 56 (47-64) 52 (47-65) 59 (52-64)
Sex, No. (%)
Female 159 (49.2) 34 (61.8) 10 (45.5)
Male 164 (50.8) 21 (38.2) 12 (54.5)

Histologic subtype, No. (%)

WDLPS 100 (31.0) 2 (3.6) 3(13.6)
DDLPS 149 (46.1) 16 (29.1) 12 (54.5)
LMS 30(9.3) 24 (43.6) 0 (0.0
MPNST 10 (3.1) 1(1.8) 1(4.5)
SFT 1(0.3) 2 (3.6) 1(4.5)
Other 33(10.2) 10 (18.2) 5(22.7)
Follow-up after second recurrence, median (IQR), mo 50 (26-81) 71 (48-102) 31 (14-NA)
5 year Overall Survival 45.6% 25.5% 0%
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POST-OPERATIVE MORBIDITY AFTER RESECTION OF RECURRENT RETROPERITONEAL SARCOMA:
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Objective: Despite the increased discussion of recurrent retroperitoneal sarcoma (RPS) operations and their potential
complexity, data concerning the safety of these procedures are lacking. Our aim was to evaluate perioperative outcome
and identify predictors of severe adverse events after resection for recurrent RPS.

Methods: Data were collected from 22 sarcoma centers that are members of the Trans-Atlantic Australasian Retroperitoneal
Sarcoma Working Group (TARPSWG), from January 2002 to December 2011 with institutional review board approval. All
patients undergoing resection for a first local recurrence were included. Main outcome was to evaluate adverse events with
surgery. A severe complication was defined as being classified as a Clavien-Dindo complication of grade =3. The resected
organ score (ROS) is a devised weighted organ score to account for differences in surgical complexity'. Univariable and
multivariable logistic models were fitted to study the association between Clavien-Dindo complications (grade =3 vs.
no complications or<3) and patient and surgery characteristics. Survival end-points were overall survival (OS), (censoring
for post-operative deaths, Clavien-Dindo=5) and local relapse and distant metastasis-free survival (LRFS, DRFS). Survival
curves were estimated with the Kaplan-Meier method. Multivariable Cox models were fitted to study the association
between the survival end-points and Clavien-Dindo complications (=3 vs. no complications or <3) and other patient and
tumor characteristics.

'"MacNeill AJ, Gronchi A, Miceli R. et al. Postoperative Morbidity After Radical Resection of Primary Retroperitoneal Sarcoma
A Report From the Transatlantic RPS Working Group. Annals of Surgery 2018; 267(5): 959-964.

Results: Six-hundred and eighty one consecutive patients were evaluated. Severe postoperative complications occurred
in 109 patients (16.0%) and 3 patients (0.4%) died within 90 days. The most common complication was anastomotic
leak at 6.0%. Median OR time was 3.8 hours and RO/R1 resections were achieved in 83.3% of cases. The median
number of organs resected was 2 and only the recurrent tumor was resected in 22.5% of cases. Resections involving
pancreaticoduodenectomy, major vascular resection and colon/kidney were found to entail higher operative risk for severe
post-operative complications (odds ratio >1.9) but this was not found to be statistically significant in the multivariable
analysis. In univariable analysis, tumor size, ROS and transfusion requirements were significant predictors of severe post-
operative complications. However, on multivariable analysis only transfusion requirements remained a significant predictor.
Importantly, having a severe complication was not associated with a worse OS, LRFS or DRFS.

Conclusion: Surgery for recurrent RPS can be quite complex, especially when a multi-visceral resection is performed,
with risk for significant blood loss during an operation requiring transfusions. We note in this study that those patients
requiring transfusion were at higher risk for severe complications. Future studies could look at how to mitigate the need
for transfusion. This would include correlating if anemia at the time of surgery increases the risk of transfusion requirement.
Specific strategies could be the focus of a future study in order to reduce the perioperative need of blood transfusion,
including pre-habilitation and pre-operative optimization of hemoglobin. Overall, our results show that complication rates
and mortality rates after resection of recurrent retroperitoneal sarcoma are very acceptable. Based on these data, a surgical

88



Oral Presentations — Friday, 15 November, 2019

approach to recurrent RPS is reasonably safe and comparable to primary RPS when carried out at a specialized sarcoma
center. High-risk resections should be carefully considered on an individual basis and weighed against anticipated disease
biology. No association between severe surgical complications and long-term oncologic outcomes were identified.

Results univariable and multivariable logistic models for severe complications (Clavien-Dindo 23 Vs <3)

Univariable models Multivariable model
OR 95% Cl P OR 95% Cl P
Age (years) 0.683 0.701
67 vs 50* 1.07 0.78-1.45 1.05 0.75-1.48
Tumor size {cm) 0.070 0.542
18 vs 6* 1.21 0.80-1.83 0.77 0.49-1.23
Resected organs score 0.003 0.411
Jvs 1* 1.58 1.19-2.10 1.24 0.89-1.73
Transfusion requirement (blood units) <0.001 <0.001
1-3wvs 0 2.594 1.66-5.23 2.82 1.53-5.18
3+vs0 7.66 4.40-13.34 7.34 4.01-13.43
Unknown vs 0 0.82 0.40-1.70 1.00 0.47-2.13
Radiotherapy** 0.173 0.212
Pre-intraoperative’ vs no 1.20 0.74-1.96 1.24 0.71-2.16
Only postoperative vs no 0.46 0.18-1.18 0.44 0.15-1.30
Chemotherapy** 0.184 0.668
Pre-postoperative’ vs no 1.48 0.91-2.4 1.28 0.75-2.20
Only postoperative vs no 0.73 0.30-1.76 1.06 0.40-2.79

Abbreviations: OR, odds ratio; Cl: 95% OR confidence interval; P, two-sided Wald test p value; FNCLCC, French National
Federation of the Centers for the Fight Against Cancer; DD LPS, dedifferentiated liposarcoma; WD LPS, well
differentiated liposarcoma; LMS, leiomyosarcoma. * Third vs first quartile. **Not specified treatment not included. T
including patients with preoperative, intraoperative, pre+intraoperative and intra+postoperative RT. § including
patients with preoperative or pre+postoperative CT
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COMPARISON OF TOTAL (IPSILATERAL) RETROPERITONEAL LIPECTOMY VERSUS STANDARD COMPLETE
RESECTION IN PATIENTS WITH RETROPERITONEAL LIPOSARCOMA:
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Objective: Retroperitoneal liposarcoma (RPLS) R /R, resection with co-resection of tumor-infiltrated organs is currently
accepted to be standard complete resection (CR). As a more aggressive procedure, total (ipsilateral) retroperitoneal
lipectomy (TRL) is to remove all the retroperitoneal fat tissue on the same side of the tumor in addition to standard CR. The
objective of this study is to compare the outcomes of patients with RPLS treated with TRL versus CR.

Methods: Data of 165 de novo or first-recurrent RPLS patients was retrospectively drawn from prospectively maintained
databases at 5 centers from December 2014 to June 2018. The patients were divided into TRL and CR on the basis of
extent of surgical resection. Local recurrence (LR), local recurrence-free survival (LRFS) and overall survival (OS) rates were
evaluated using Kaplan Meier and log-rank analyses. Univariate and Multivariate Cox regression analyses were used to
determine the impact of demographic, operative and pathologic variables on the above mentioned endpoints.\

Results: Ninety-five patients underwent CR and seventy patients underwent TRL. The two groups were similar in age,
gender, presentation (primary/recurrent), number of tumors (unifocal/multifocal) and FNCLCC grade. The TRL group had
higher level of preoperative hemoglobin (p=0.031), higher percentage of larger tumors (cut-off of 21cm, p=0.010) and
lower intraoperative blood loss (p=0.011). CR group had more severe postoperative complications than that of TRL group
(p=0.026). After a median follow-up of 18 months, OS rate was significantly higher in the TRL group than in the CR group
for multifocal tumors (p=0.013); however, it was not statistically significant for unifocal tumors. LR and LRFS rates were not
significant between the two groups (all p > 0.05). On multivariate analysis, primary liposarcoma, low level of hemoglobin
as well as low FNCLCC grade tumors were associated with decreased LR and improved OS.

Conclusion: TRL is a safe procedure with minor complications. It was associated with better OS in patients with multifocal
RPLS; however, this did not translate into significantly better LRFS. This treatment strategy requires further investigation in
prospective studies.
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Figure 1. Local recurrence rate according  Figure 2. Local recurrence free survival Figure 3. Overall survival according to
to unifocality and multifocality of tumors according to unifocality and multifocality unifocality and multifocality of tumors
in RPLS patients treated with TRL or of tumors in RPLS patients treated with in RPLS patients treated with TRL or CR.
CR. There was no statistically significant TRL or CR. There was no statistically TRL was associated with a statistically
difference in the local recurrence rate significant difference in the local recurrence significant increase in overall survival for
between the two surgical techniques. free survival between the two surgical patients with multifocal tumors (p=0.0133).
techniques.
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Table 1. Demographic, Operative and Clinicopathologic Characteristics of Retroperitoneal Liposarcoma Patients.

Data shown are number (%) or median (range).

Variable

Age, years
Gender

Male
Female

Presentation

Primary
First Recurrence

Hemoglobin, g/dl
Albumin, g/dl
Neoadjuvant therapy

Tumor Size

>21cm
No. of tumor

Unifocal
Multifocal

Operation time, minutes
Tumor site

Right retroperitoneum
Left retroperitoneum

Resected organs

None
1
2
>3

Estimated blood loss, ml
Clavien-Dindo classification

None
<3
>3

Length of stay, days

Histologic subtype

Well differentiated
Dedifferentiated
Others*

FNCLCC grade

Grade X
Grade 1
Grade 2
Grade 3

Adjuvant therapy

All patients
n=165

55 (29-81)

88 (53%)
77 (47%)

93 (56%)
72 (44%)

12.70 (6.7-16.8)
3.9(1.7-6.3)
7 (4%)

82 (50%)
83 (50%)

87 (53%)
78 (47%)

245 (92-689)

88 (53%)
77 (47%)

67 (41%)

46 (28%)

39 (24%)
8 (5%)

500 (20-17000)

69 (42%)
76 (46%)
19 (12%)
23 (4-64)

73 (45%)
59 (36%)
32 (19%)

10 (6%)

CR
n=95

54 (29-81)

53 (56%)
42 (44%)

49 (52%)
46 (48%)

12.5(6.7-16.8)
3.8(1.7-6.3)
6 (6%)

39 (41%)
56 (59%)

50 (53%)
45 (47%)

241 (92-689)

52 (55%)
43 (45%)

40 (42%)

29 (31%)

20 (21%)
5 (5%)

500 (20-17000)

49 (52%)
34 (36%)
12 (13%)
24 (4-64)

39 (41%)
40 (43%)
15 (16%)

6 (7%)
39 (48%)
14 (17%)
22 (27%)

6 (6%)
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TRL |
n =70 p value
57 (36-77) 0.28
0.46
35 (50%)
35 (50%)
0.15
44 (63%)
26 (37%)
12.95(7.8-16.8)  0.031
3.9 (2.4-5.3) 0.35
1(1%) 0.13
0.010
43 (61%)
27 (39%)
0.97
37 (53%)
33 (47%)
245 (101-625)  0.86
0.67
36 (51%)
34 (49%)
0.30
27 (39%)
17 (24%)
19 (27%)
3 (4%)
400 (50-3000)  0.011
0.026
20 (29%)
42 (61%)
7.(10)
21 (7-45) 0.52
0.90
34 (49%)
19 (27%)
17 (24%)
0.64
2 (3%)
32 (49%)
14 (22%)
17.(17)
4 (6%) 0.88
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Paper #43 3256471

THE EFFECT OF PREOPERATIVE TREATMENT ON THE PERFORMANCE OF PREDICTIVE NOMOGRAMS IN
PRIMARY RETROPERITONEAL SARCOMA (RPS)

Deanna Ng'; David Cyr'; Dario Callegaro’; Alessandro Gronchi?; David Shultz®; Savtaj Brar'; Peter Chung?;
Rebecca Gladdy'; Charles Catton®; Carol J. Swallow’

'Department of Surgery, Mount Sinai Hospital and University of Toronto, Toronto, ON, Canada;

2Surgical Oncology, Fondazione IRCCS Istituto Nazionale Tumori Milano, Milan, Italy;

3Radiation Oncology, Princess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada

Objective: RPS-specific nomograms are used to calculate the risk of recurrence following resection, and probability of long-
term survival, for the individual patient. Risk is calculated based on a group of weighted prognostic variables, validated in
independent patient cohorts. Our aim was to evaluate the predictive accuracy of existing RPS-specific nomograms [1-4] in
patients managed at our center, where the majority undergo preoperative XRT (preop XRT).

Methods: All patients who underwent curative treatment for primary RPS at Mount Sinai Hospital/Princess Margaret
Cancer Centre between 1996 and 2016 were identified in a prospective database. Patients who had distant metastatic
disease at presentation and/or did not undergo resection of their primary tumor were excluded. Survival functions
were estimated by the Kaplan Meier methods. LR and DR were calculated within a competing risks framework.
The performance of four existing nomograms was assessed by measuring the agreement between nomogram-predicted
and actual outcomes, using Harrell's Concordance Index. Specific outcomes included in each of the nomograms (Overall
Survival, OS; Disease-Free Survival, DFS; Disease-Specific Death, DSD; Local Recurrence, LR; Distant Recurrence, DR) at
each of the specified post-resection time points (Table) were examined.

Results: 253 patients (119F, 134M; median age 60) with primary RPS underwent resection with curative intent (249 RO/R1;
4 R2) over the study period. Median postoperative follow-up time was 55 months (IQR 29-95), and 3-, 5-, and 10- yr OS
were 81%, 71%, and 53%, respectively.

Comparing actual outcomes with those predicted by each of the nomograms for the entire cohort of 253 patients (Table),
the Concordance Index ranged from 0.60 to 0.81. OS was underestimated by the INT nomogram (10yr OS predicted: 42%;
actual: 53%), while LR was overestimated by the MSKCC nomogram (Syr LR predicted: 44%; actual: 25%).

We postulated that the high rate of preop XRT (203 of 253 patients, 80.2%) at our center might interfere with the predictive
accuracy of existing nomograms. Indeed, LR in the preop XRT group was markedly notably overestimated by the MSKCC
nomogram (5 yr LR predicted: 45%,; actual: 24%), while the estimation for the no XRT group was more accurate (predicted:
41%; actual: 31%) (Table).

Conclusion: Preoperative radiotherapy appears to preclude the use of some components of existing prognostic nomograms
for primary RPS, in particular with respect to the risk of LR. One potential interpretation of these results is that preop XRT
reduces LR. Further exploration of histology-specific effects is warranted, in view of the recently released initial results of
the STRASS1 RCT of preop XRT for RPS.

Concordance Index

RPS-specific Nomogram Outcome All Preop XRT No XRT
(h=253) (h=203) (n=50)
OS -3 yr 0.72 0.72 0.71
MD Anderson (1] OS -5 yr 0.73 0.72 0.76
. . o OS-5yr 0.60 0.62 0.58
Istituto Nazionale Tumori, Milan (INT) [2] 0S- 10 yr 0.60 0.60 0.62
. _ . OS-7yr 0.64 0.60 0.78
Tri-Institution (MDA, Milan, UCLA) [3] DFS— 7 yr 0.66 0.67 073
DSD -5 yr 0.72 0.71 0.66
MSKCC [4] LR-5yr 0.60 0.58 0.90
DR-5yr 0.81 0.83 0.66

*OS- Overall Survival, DFS- Disease Free Survival, DSD- Disease Specific Death, LR- Local Recurrence, DR- Distant
Recurrence [1] Anaya DA, Lahat G, Wang X, et al. Ann Oncol. 2010; 21:397 — 402. [2] Ardoino |, Miceli R, Berselli M et
al. Cancer 2010; 116:2429-36. [3] Gronchi A, Miceli R, Shurell E, et al. J Clin Oncol 2013; 31:1649-1655. [4] Tan MCB,
Brennan MF, Kuk D et al. Ann Surg 2016; 263:593-600.
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Paper #44 3253843

PREOPERATIVE LEIOMYOSARCOMA RISK-SCORE FOR DISCRIMINATION OF LEIOMYOSARCOMA VS.
LEIOMYOMA OF THE UTERUS

Glnther Kéhler?; Marcus Vollmer*; Neetika Nath*; Philipp-Andreas Hessler’; Peter Hohenberger, MD, PhD’;
Matthias Evert’; Dominika Trojnarska?; Katja Evert®; Katarina Dennis®; Marek Zygmunt?; Lars Kaderali*

'Dept. of Surgery, Div. of Surgical Oncology and Thoracic Surgery, Mannheim, Germany; ?Department of
Obstetrics and Gynecology, University Medicine Greifswald, Greifswald, Germany; 3Institute of Pathology,
University of Regensburg, Regensburg, Germany; “Institute of Bioinformatics, University Medicine Greifswald,
Greifswald, Germany; °*Hospital Sachsenhausen, Department of Gynecologic Surgery, Frankfurt/Main, Germany

Objective: From a country-wide register of uterine soft tissue malignancies in Germany, it turned out that surgery of uterine
leiomyosarcoma (LMS) was performed in 69.8 % under the indication of presumed benign leiomyoma (LM). In consequence,
46.5 % of all LMS in stage pT1a/b have had an inadequate surgery with lesion of the tumor and/or uterus and morcellation
takes place in 41.1 %. In this group local-relapse-free interval is significantly shorter than with adequate surgery. Therefore,
prevention of inadequate surgery is a challenging problem. Here we demonstrate the results of obtaining a preoperative
LMS-score for discrimination of LMS and LM prior to surgery.

Methods: From a nationwide prospectively collected registry (REGSA) intended to document the practice of treating
gynaecological sarcomas and the counselling center on gynaecological sarcoma of the University of Greifswald data were
retrieved. For development of the score we analysed and compared basic anamnestic, epidemiological, and clinical findings
between LMS and LM. For the study the prospective cohort of 831 patients with LM and a predominantly retrospective
cohort of 293 women with LMS were included. Based on the key features of both entities a preoperative LMS-score
was developed by logistic regression. The logits of the logistic regression were translated into a score system for tumor
classification and independently evaluated by analysing the area under the curve (AUC).

Results: Age, tumor diameter, postmenopause, postmenopausal bleeding, intermenstrual bleeding in premenopause,
rapidity of LM/LMS growth, suspicion on pre-surgival ultrasound were different key features with p<0.001 for LMS vs.
LM. Solitary tumor and failed medical therapy of previous LM were also higher in LMS but not significantly. In contrast,
symptoms without bleeding disturbances, dysmenorrhea and hypermenorrhoea were significantly more observed in LM.
By analysis the score achieved a cross-validated mean AUC of 0.964 (SD=0.019). The score ranges from -8 to + 13. No
LMS are observed with a cut off <-4 and only 0.2 % false positive LM are observed with a score of +4 (Cut off - 3 only
1.9 % false negative LMS, and +1 only 2.3 % false positive LM). A score of -1 reveals a cumulative LMS-LM-ratio a of 1:1.
Additional findings were that endometrial biopsy revealed in only 38.5 % an LMS. LDH-values, and anamnestic surgery
for atypical smooth muscle tumors were significantly higher in LMS (P < 0.01) than in LM. In cases of an intermediate
risk, subsequent diagnostics like endometrial biopsy (only with bleeding disturbances and/or suspicious intracavitary
sonography), color-Doppler-sonography, LDH-recording, MRI and transcervical biopsy need to be discussed.

Conclusion: By using the proposed score, a prediction of an LMS in planned surgery of a uterine mass mostly LM is possible.
The score is based only on basic preoperative clinical characteristics and well feasible by the gynaecological practitioner.
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Paper #45 3253748

OUTCOMES ANALYSIS OF THE MULTIMODALITY TREATMENT OF PATIENTS WITH CAVAL LEIOMYOSARCOMA
Malcolm H. Squires, MD, MS'; Stephen Politano’; Raphael Pollock’; James L. Chen?; Valerie Grignol’

'Division of Surgical Oncology, The Ohio State University, Columbus, OH, USA;

2Division of Medical Oncology, Department of Internal Medicine, The Ohio State University, Columbus, OH, USA

Objective: Caval leiomyosarcomas (cLMS) are rare soft tissue tumors originating from the smooth muscle layer of the
inferior vena cava. Historically, patients with caval LMS have been associated with high recurrence rates and poor overall
prognosis when compared to non-caval retroperitoneal LMS. While radical resection remains the mainstay of therapy for
cLMS, recent improvements in systemic therapies have altered the landscape of sarcoma treatment and presented new
opportunities for multimodality therapy. The aim of the current study was to examine the clinical outcomes of patients
with cLMS treated with multimodality approaches and to compare their outcomes to those of patients with non-caval
retroperitoneal LMS.

Methods: An IRB-approved, retrospective, single institution review of the Ohio State University cancer registry identified
all patients with a diagnosis of primary retroperitoneal LMS from 2012-2018. Patients with non-retroperitoneal LMS (which
includes primary uterine LMS) were excluded. Radiographic and pathologic review was undertaken to identify patients with
cLMS and non-caval retroperitoneal LMS.

Standard clinicopathologic variables were collected retrospectively on all patients. For patients receiving neoadjuvant
chemotherapy, radiographic response after 4 cycles was retrospectively assessed by standard RECIST 1.1 criteria. Primary
endpoints were overall (OS) and progression-free survival (PFS) as estimated by Kaplan-Meier survival analysis.

Results: Eleven patients with cLMS were identified (Table). All patients with cLMS had pathologic Grade 2 (n=4) or Grade
3 (n=7) tumors and overall stage Il (n=2) or stage lll (n=9) disease. Median tumor size was 7.5cm (IQR, 5.0 — 14.3cm).
Seven patients received neoadjuvant chemotherapy with adriamycin-based regimens, for a median duration of 6 cycles.
Radiographic responses to neoadjuvant chemotherapy included one patient (14%) with partial response, 5 patients (72%)
with stable disease, and one patient (14%) with progressive disease. Nine cLMS patients underwent successful RO/R1
resection, with 5 patients requiring en-bloc multivisceral resection. Two patients underwent attempted resection that was
aborted intraoperatively. Six patients received adjuvant systemic therapy, including 5 who received targeted tyrosine kinase
inhibitor therapy.

The 11 patients with cLMS were compared to the 20 patients with non-caval retroperitoneal LMS treated during the same
period. No significant differences in average tumor size, pathologic grade, T-stage, overall stage, or resection margin
status were observed between the two cohorts. Patients with cLMS were more likely to receive neoadjuvant (64% vs. 10%)
and adjuvant chemotherapy (55% vs. 15%) than patients with non-caval retroperitoneal LMS. Two-year OS was comparable
between patients with cLMS and those with non-caval retroperitoneal LMS, at 82% vs. 78% (p=NS), as was 2-year PFS (46%
vs. 55%; p=NS).

Conclusion: Multimodality treatment with systemic therapy and an aggressive surgical approach may achieve equivalent
survival outcomes for patients with caval LMS compared to those with similar non-caval retroperitoneal LMS. We recommend
that all patients with caval leiomyosarcoma be evaluated for multidisciplinary treatment. Additional prospective data will
be needed to confirm these findings.
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Clinicopathologic features of patients with caval leiomyosarcoma (cLMS) and non-caval retroperitoneal (RP) LMS

Variable cLMS (n=11) Non-caval RP LMS (n=20) p-value
Age (years) 64.7 +/-11.0 53.9 +/-13.4 0.03
Female gender 8 (73%) 16 (80%) 0.68
Neoadjuvant chemotherapy 7 (64%) 2 (10%) 0.04
Gross tumor size (cm) 9.6 +/-5.9 11.6 +/-5.5 0.45
Pathologic grade: - -
Grade 2 4 (36%) 6 (30%) 0.67
Grade 3 7 (64%) 14 (70%)
T stage: - -
T1 2(17%) 0
T2 4 (36%) 7 (35%) 0.32
T3 4 (36%) 10 (50%)
T4 1 (9%) 3 (15%)
Overall stage: - .
Stage Il 2 (18%) 0 0.19
Stage llIA 4 (36%) 8 (40%) )
Stage IlIB 5 (46%) 12 (60%)
Margin status: - -
RO/R1 9 (82%) 18 (90%) 0.76
R2 2 (18%) 2 (10%)
Adjacent organ resection 5 (45%) 13 (65%) 0.38
Adjuvant chemotherapy 6 (55%) 6 (30%) 0.26
Adjuvant radiation 0 4 (20%) 0.27

Values reported as mean +/- standard deviation or N (%)
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Paper #46 3256534

FUNCTIONAL DURABILITY OF ACETABULAR RECONSTRUCTION FOLLOWING RESECTION OF

PELVIC SARCOMAS

Tomohiro Fujiwara; Koichi Ogura; Alexander Christ; Mohamed Yakoub; Yusuke Tsuda; John H. Healey; Nicola Fabbri
Memorial Sloan Kettering Cancer Center, New York, NY, USA

Objective: Limb salvage for pelvic sarcomas involving the acetabulum remains a major surgical challenge. There is no
consensus on what is an optimum acetabular reconstruction and little has been known about the functional durability of
the reconstructive options. The purpose of this study was to assess functional outcomes according to the type of surgical
treatment and associated factors with the outcomes.

Methods: A total of 91 patients with pelvic bone sarcoma involving the acetabulum who underwent surgical management
between 1992 and 2017 were analyzed. Surgery consisted of limb-preserving procedure in 68 patients (75%) and hindquarter
amputation in 23 (25%). Different reconstructive strategies were selected to address hip function/stability: allograft/APC
in 24 (26%), pelvic prosthesis (custom-made 7; saddle 15; ice-cream cone 1; augmented THA 6) in 29 (32%), resection
arthroplasty in 13 (14%), and arthrodesis in 2 (2%).

Results: A surgical complication occurred in 63 patients (69%) and 48 (53%) among them required further surgical treatment.
A total of 16 patients (18%) experienced implant/graft failure; failure rate was 21%, 34%, 0%, and 50% in allograft/APC
reconstruction, prosthetic reconstruction, resection arthroplasty, and arthrodesis, respectively. Major cause of failure was
deep infection, which was most common in allograft/APC reconstruction (31%) followed by prosthetic reconstruction
(21%), while no infection was observed with resection arthroplasty and arthrodesis. Tumor soft tissue extension significantly
correlated with incidence of wound complication (p=0.029) and deep infection (p=0.035). The mean MSTS score at
the final follow-up was 61%, 66%, 72%, and 53% in allograft/APC reconstruction, prosthetic reconstruction, resection
arthroplasty, and arthrodesis, which were significantly superior to hindquarter amputation (33%; p<0.001). Lower MSTS
scores were associated with deep infection (p=0.013), wound complication (p=0.005) and implant/graft failure (p=0.005).
Among patients who were available for functional scores at various time points during follow-up, most patients (74%)
had stable function after one year postoperatively. In patients with allograft reconstruction, 12 of 16 patients (75%) had
stable function, ranging within £20% of the MSTS score at the postoperative one year. The functional scores after saddle
prosthetic reconstruction were relatively lower than other types of reconstruction, but were stable in 5 of 6 patients (83%).
Patients who underwent resection arthroplasty experienced gradual improvement in function up to postoperative 10 years.
The functional scores at the postoperative one year were significantly associated with the incidence of early complications
within postoperative one year (p=0.004). Among patients who had implant/graft failure, 2 of 4 patients who had removal
of implant/graft had improved function despite substantial leg-length discrepancy.

Conclusion: The functional outcome at one year postoperatviely reflected the final outcome in most patients. Overall

functional outcomes were associated with early complications but not late complications. The functional outcome after
implant/graft failure were not always pessimistic if limb-salvage was possible.
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Paper #47 3256805

CARBON ION RADIOTHERAPY FOR SACRAL SARCOMAS

Reiko Imai; Hiroshi Tsuji; Tadashi Kamada

QST NIRS Hospital, National Institutes for Quantum and Radiological Science and Technology,
Chiba, Japan

Objective: Complete resection is essential for the treatment of sarcoma, however, it is sometimes difficult for patients with
sacral sarcoma. Carbon ion radiotherapy(CIRT) makes the best use of the precise dose distribution and the high biological
effectiveness of carbon ion beams and has been provided as a definitive treatment for inoperable sacral sarcoma. The
objective is to report the results of CIRT in the treatment of patients with inoperable sacral sarcoma.

Methods: We retrospectively reviewed the records of patients who received CIRT for inoperable sacral sarcoma between
April 2000 and March 2016.

Results: The cohort consisted of 306 patients aged 11-87 years (median 63 years of age) with inoperable sacral sarcoma.
Median CIRT dose was 70.4 Gy RBE (relative biological effectiveness) delivered in 16 fractions. Median follow up for all
patients was 70 months. In histology, chordoma was in 235 patients, chondrosarcoma in 13, osteosarcoma in 21, MPNST
in 5, others in 32, respectively. In chordoma patients, median age was 66 years old. Median overall survival time was 75
months. Local control was 88%, 74% and 57% at 3, 5 and 10 years, respectively. Overall survival was 95%, 84% and 64%
at 3, 5 and 10 years, respectively. The tumor location of the highest cranial level was L5 in 9 patients, S1in 58, S2 in 87, S3
in 61 and S4 in 20. In 71 patients with other sarcomas median age was 36 years old. Median overall survival time was 38
months. Local control was 67%, 52% and 44% at 3, 5 and 10 years, respectively. Overall survival was 56%, 38% and 26% at
3, 5 and 10 years, respectively. The tumor location of the highest cranial level was L4 in 1 patient, L5 in 13, S1in 46, S2 in
11, below S3 in 0. Compared to chordoma cases, tumors of non-chordoma cases located at higher cranial level. All patients
tolerated the treatments well and there were only 11 grade 3-4 late toxicities.

Conclusion: CIRT was safe and efficacious in the treatment of inoperable sacral sarcoma with good local control, overall
survival and low incident rate of adverse event.

LCand OS in chordoma LC and OS in non-chordoma
100t T T T T T T T T
100
ede LC
- i 80 ", 1 0S
My
> 60 g =
= 60+ T i Lo dlidee,
3 3
[
= S 404 i
S 404 -
204 e
204 —
0 0 T T T T T T T T
T T T T T T T T 0 24 48 72 96 120 144 168 192
0 24 48 2. 96 120 144 168 192
months
months
Overall survival and local control in 235 patients with Overall survival and local control in 71
sacral chordroma patients with sacral non-chordoma

97



Oral Presentations — Saturday, 16 November, 2019

8:00 am - 10:00 am — SESSION 11 -

Paediatric Sarcomas

Paper #48 3253869

FIRST RESULTS OF THE EURO EWING 2012 TRIAL COMPARING TWO CHEMOTHERAPY REGIMENS IN NEWLY
DIAGNOSED EWING SARCOMA

Keith Wheatley, DPhil'; Veronica Moroz'; Perrine Marec-Berard?; Javier Martin-Broto®; Hans Gelderblom?;

Sandra J. Strauss*; Nathalie Gaspar®; Jennifer Anderton’; Jean-Pierre Mahieu'; Ana Sastre; Valerie Laurence’;
Jeremy Whelan*; Bernadette Brennan®

'CRCTU, University of Birmingham, Birmingham, United Kingdom; 2Centre Léon Bérard, Lyon, France;

3European Organisation for Research and Treatment of Cancer, Brussels, Belgium; “University College London Hospitals
NHS, London, United Kingdom; *Gustave Roussy cancer campus, Paris, France; ¢La Paz Hospital, Madrid, Spain;
“Institute Curie, Paris, France; 8Royal Manchester Children’s Hospital, Manchester, United Kingdom;

?Universitary Hospital Virgen del Rocio, Sevilla, Spain

Objective: Despite multiple randomized trials in newly diagnosed ES, over many years and involving several international
co-operative groups, the outcomes for all stages of disease have plateaued. Internationally, a single standard chemotherapy
schedule for ES is not defined. Therefore, a randomized comparison of the induction and consolidation chemotherapy
regimens used most widely in Europe and the USA was undertaken. Based on an analysis in December 2018 of the first
randomization of EUROEWING 2012, the independent Data Monitoring Committee recommended — and the Trial Steering
Committee confirmed - that the randomization should close. Preliminary results for the first 584 patients are reported here.

Methods: Patients age 5 - 50 years old were eligible if they had newly diagnosed localised or metastatic ES. Patients were
randomized to receive either the European regimen (Arm A) of VIDE induction and VAI/VAC (or VAI/BM) consolidation
or the USA regimen (Arm B) of VDC/IE induction and IE/VC (or VAI/BM) consolidation [A=actinomycin D, B=busulfan,
C=cyclophosphamide, D=doxorubicin, E=etoposide, |=ifosfamide, M=melphalan, V=vincristine]. The primary outcome
measure was progression-free survival (PFS), with overall survival (OS) and toxicity as secondary outcomes. The trial had a
Bayesian design with interpretation based on posterior probabilities (with non-informative priors) - i.e. probability that true
hazard ratio (HR) is less than 1.0 given the data [Pr(HR<1.0ldata)] — and 95% credible intervals (Crl) are reported. Analysis
was intention-to-treat.

Results: Between 20 December 2013 and 10 December 2018, 284 patients were randomized to Arm A and 284 to Arm
B. Baseline characteristics: 58% male; 40% <14 years old; 74% localized/loco-regional disease, 16% pleuro-pulmonary
metastases, 10% other metastases. Median follow-up was 1.45 years, and 132 (23%) were still on treatment. Toxicity was
not substantially different between the arms, with Arm B v. Arm A (adverse events [AEs] = grade 3): number (percentage of
total AEs) 236(84%) and 237 (84%) respectively. PFS at 2 years was 74% in Arm B and 65% in Arm A, HR=0.59, Crl=0.40-
0.88. OS at 2 years was 88% in Arm B and 80% in Arm A, HR=0.56, Crl=0.32-0.98. There were 99.4% and 98% probabilities
that PFS and OS respectively were better with Arm B compared to Arm A.

Conclusion: Arm B (VDC/IE/VC/VAI/BM) achieved both better PFS and OS than Arm A (VIDE/VAI/VAC/BM) with a high
level of certainty, and with comparable toxicity.

This project has received funding from the European Union’s Seventh Framework Programme for research; technological

development and demonstration under grant agreement no 602856. This work was supported by Cancer Research UK
[C5952/A14745].
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Paper #49 3222400

RANDOMIZED PHASE 3 TRIAL OF GANITUMAB ADDED TO INTERVAL COMPRESSED CHEMOTHERAPY FOR
PATIENTS WITH NEWLY DIAGNOSED METASTATIC EWING SARCOMA:

A REPORT FROM THE CHILDREN’S ONCOLOGY GROUP (COG)

Steven DuBois'; Julia Glade Bender?; Allen Buxton®; Nadia Laack*; Lor Randall’; Helen Chen'’; Nita Seibel"’;

Stephanie Terezakis®; Christine Hill-Kayser’; Andrea Hayes-Jordan®; Joel Reid*; Lisa Teot’; Dinesh Rakheja'’;

Richard Womer’; Carola Arndt*; Stephen Lessnick'’; Brian Crompton'; Edward Kolb'?; Heike Daldrup-Link';
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'Dana-Farber Cancer Institute, Boston, MA, USA; 2Memorial Sloan-Kettering Cancer Center, New York, NY, USA;
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Dallas, TX, USA; ""Nationwide Children’s Hospital, Columbus, OH, USA; ?Nemours Children’s Hospital, Wilmington, DE,
USA; 3Stanford Universtiy, Palo Alto, CA, USA; "Washington University, St. Louis, MO, USA; "*Moffitt Cancer Center,
Tampa, FL, USA; *MD Anderson Cancer Center, Houston, TX, USA; ""National Cancer Institute, Bethesda, MD, USA

Objective: Monoclonal antibodies directed against IGF-1R have shown activity in patients with relapsed Ewing sarcoma.
The primary objective of COG trial AEWS1221 was to determine if the addition of the IGF-1R monoclonal antibody
ganitumab to interval compressed chemotherapy improves event-free survival (EFS).

Methods: Patients with newly diagnosed metastatic Ewing sarcoma were randomized 1:1 at enrollment to Regimen A
(interval compressed vincristine / doxorubicin / cyclophosphamide alternating every two weeks with ifosfamide / etoposide)
or to Regimen B (same backbone as Regimen A, with ganitumab 18 mg/kg/dose administered intravenously at start of
each cycle and then given as monotherapy every 3 weeks for 6 months after metastatic site radiation). Patients on both
regimens received local control to primary tumor and metastatic sites. Randomization was stratified by age and metastatic
site. A planned sample size of 300 patients was projected to provide 81% power to detect EFS hazard ratio of 0.67 or
smaller for Regimen B compared to Regimen A with one-sided alpha of 0.025. Overall survival was a secondary endpoint.

Results: 299 eligible patients enrolled from December 2014 to March 2019 (148 in Regimen A and 151 in Regimen B;
254 patients < 21 years at diagnosis; 121 patients with isolated pulmonary metastasis). As of February 27, 2019, 50.5% of
expected events had occurred. The 2-year EFS estimates were 39.8% (95% Cl 29.0-50.4%) for Regimen A and 41.4% (95%
Cl 30.5-51.9%) for Regimen B (hazard ratio 0.95; 95% CI 0.65-1.39). The 2-year overall survival estimates were 73.8% (95%
Cl 62.0-82.4%) for Regimen A and 72.4% (95% Cl 61.5%-80.6%) for Regimen B. More cases of pneumonitis post-radiation
involving thoracic fields were reported on Regimen B vs. Regimen A (5 vs. 1). No other toxicity differences precluded
administration of ganitumab along with interval compressed chemotherapy. Given the low likelihood of a significant efficacy
result at the end of the study along with potential increased risk associated with ganitumab, the trial closed to accrual and
no further ganitumab was administered as of March 2019.

Conclusion: Ganitumab added to interval compressed chemotherapy did not significantly improve EFS in patients with
newly diagnosed metastatic Ewing sarcoma and may be associated with increased toxicity. Further follow-up after this
interim analysis is ongoing with all active patients receiving interval compressed chemotherapy without ganitumab. New
strategies are needed for this treatment-resistant population.
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A PHASE Ill RANDOMIZED TRIAL OF ADDING VINCRISTINE-TOPOTECAN-CYCLOPHOSPHAMIDE (VTC) TO
STANDARD CHEMOTHERAPY IN INITIAL TREATMENT OF NON-METASTATIC EWING SARCOMA -

A REPORT FROM THE CHILDREN’S ONCOLOGY GROUP
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Objective: Dose intensification by interval compression has improved outcomes for patients with non-metastatic Ewing
sarcoma (EWS). We investigated whether the addition of VTC to interval compressed chemotherapy would further improve
event-free survival (EFS).

Methods: Patients <50 years with newly-diagnosed EWS without distant metastases were eligible for enrollment on
AEWS1031 (NCT01231906) and were scheduled to receive 17 cycles of alternating chemotherapy cycles administered
every 2-weeks. Patients randomized to the standard arm with 5-drug therapy received 5 cycles of VDC (vincristine 1.5 mg/
m2/day, days 1 and 8; cyclophosphamide 1,200 mg/m2, day 1; doxorubicin 37.5 mg/m2/day, days 1-2), 4 cycles of VC
(vincristine 1.5 mg/m2/day, days 1 and 8; cyclophosphamide 1,200 mg/m2, day 1) and 8 cycles of IE (ifosfamide 1,800 mg/
m2/day, days 1-5; etoposide 100 mg/m2/day, days 1-5). Patients randomized to the experimental therapy received 5 cycles
of VTC (vincristine 1.5 mg/m2/day, days 1 and 8; topotecan 0.75 mg/m2/day, days 1-5; cyclophosphamide 250 mg/m?/
day, days 1-5), 5 cycles of VDC and 7 cycles of |E. Dexrazoxane was administered with the 4*and 5*doxorubicin containing
cycles. Myeloid growth factor support was administered at least 24-36 hours after each chemotherapy cycle. Primary
tumor control with surgery, radiation or both was scheduled to be performed after 6 cycles in both arms. Chemotherapy
was reinitiated following recovery from surgery and concomitantly with radiation therapy. Patients were randomized 1:1
between arms, with randomization stratified by age at diagnosis (<=17 years, >=18 years) and tumor site (pelvic, non-
pelvic, extra-osseous). EFS was the primary endpoint and overall survival (OS) was a secondary endpoint. Risk for EFS and
risk for death were compared between randomized groups by means of stratified log rank tests.

Results: 642 patients were enrolled between 2010 and 2016; 13 were ineligible. Among 629 eligible patients, 520 patients
were <= 17-years and 357 were males; 115 patients had pelvic bone primaries, 401 had non-pelvic bone primaries, and
113 had extra-osseous primaries. After a median follow up of 59-months, 5-year EFS and OS for the cohort of eligible
patients were 78% (95% Cl, 74%-81%) and 87% (95% Cl, 84%-90%), respectively. The 5-year EFS for those treated with
experimental therapy was 79% (95% Cl, 74%-83%) and for standard therapy was 77% (95% Cl, 71%-82%). Experimental
therapy did not significantly reduce the risk of event (EFS HR for experimental arm vs. standard arm of 0.83; 1-sided p =
0.13). The 5-year OS of patients treated with experimental therapy was 88% (95% Cl, 0.84 to 0.91) and for standard therapy
was 87% (95% Cl, 0.82 to 0.90; 1-sided p=0.24). Toxicity between randomized groups was similar.

Conclusion: The addition of VTC to 5-drug interval compressed chemotherapy did not improve EFS and OS for patients
with newly diagnosed non-metastatic EWS.
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OUTCOME OF PATIENTS WITH RELAPSED OR PROGRESSIVE EWING SARCOMA ENROLLED ON PHASE 2
CLINICAL TRIALS: A REPORT FROM THE CHILDREN'’S ONCOLOGY GROUP (COG)

Anderson B. Collier, MD'; Mark Krailo?; Ha Dang?; Steven DuBois®; Douglas S. Hawkins*; Mark Bernstein®;

Lisa Bomgaars®; Damon Reed’; Richard Gorlick®; Katherine A. Janeway?

"Pediatrics, University of Mississippi Medical Center, Jackson, MS, USA; 2University of Southern California, Los Angeles,
CA, USA; 3Pediatric Oncology, Dana-Farber/Boston Children’s Cancer and Blood Disorders Center, Boston, MA, USA;
4Seattle Children’s Hospital, Fred Hutchinson Cancer Research Center, Seattle, WA, USA; °IWK Health Centre, Port
Williams, NS, Canada; ¢Baylor College of Medicine/Dan L Duncan Comprehensive Cancer Center, Houston, TX, USA;
’Moffitt Cancer Center, Tampa, FL, USA; 8MD Anderson Cancer Center, Houston, TX, USA

Objective: This analysis was undertaken to establish a benchmark for event-free survival (EFS) after enrollment on single
agent trials for relapsed or progressive Ewing sarcoma. We performed a retrospective analysis of seven phase 2 trials of
single agents for relapsed or progressive solid tumors, each with a Ewing sarcoma cohort, performed by the COG and its

legacy groups.

Methods: Eligible patients with relapsed or progressive Ewing sarcoma enrolled on single-agent trials of docetaxol
(CCG-0962), topotecan (CCG-09713), irinotecan (POG 9761), rebeccamycin analogue (POG 9963), imatinib (ADVL0122),
oxaliplatin (ADVL0421), and ixabepilone (ADVL0524) from January 1997 until October 2007. The EFS (defined as time from
study enrollment until first date of disease progression, date of detection of disease at a previously uninvolved site, date of
death, or date of last follow-up) was estimated for the cohort of patients with Ewing sarcoma per study and for the entire
cohort using the method of Kaplan and Meier.

Potential prognostic factors examined for their influence on risk of an EFS-event included: (1) age group at enrollment; (2)
age group at initial diagnosis; (3) number of chemotherapy regimens received prior to enrollment on the particular study;
(4) sex; and (5) enrolled on a trial where the agent was considered effective as described in the particular protocol.

Results: One hundred twenty-eight patients with relapsed or progressive Ewing sarcoma were enrolled on the included
trials. Five patients were enrolled on more than one trial. One hundred twenty-four events (106 relapses and 18 deaths)
occurred while the patients were enrolled. For all studies combined, the 6-month EFS was 12.7% (95% Cl 7.6-19%). There
was no difference in EFS based on age at relapse, age at diagnosis, number of prior chemotherapy regimens, or patient
sex.

Only one trial achieved its protocol-specified goal for activity defined by radiographic response rate. CCG-0962 (docetaxel)
had 3 partial responses among 26 patients (11.5%) with relapsed or progressive Ewing sarcoma. However, the 6-month EFS
for this trial was 15% (95% Cl: 4.8-31%). When the other 6 studies in aggregate are compared to CCG-0962, no difference
in event free survival was identified (12%; 95% Cl: 6.6-19.2%; p=0.253).

Conclusion: This analysis demonstrates the poor survival of patients with relapsed or progressive Ewing sarcoma with a
pooled 6-month EFS for all seven single-agent studies of 12.7%. Although docetaxel was identified as active for relapsed
or progressive Ewing sarcoma based upon radiographic response, EFS for docetaxel was similar to other agents without
radiographic responses, indicating that a higher rate of radiographic response may not translate into superior disease
control as assessed by EFS. The EFS benchmark identified in this analysis could be utilized in future trials conducted in
recurrent Ewing sarcoma.
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DO CHILDREN AND ADOLESCENTS WITH COMPLETELY RESECTED ALVEOLAR RHABDOMYOSARCOMA (RMS)
REQUIRE RADIATION? A REPORT FROM THE CHILDREN'’S ONCOLOGY GROUP (COG)
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Objective: Patients with RMS are risk-stratified based on their FOXO1-fusion status, histology (alveolar or embryonal),
primary site (favorable or unfavorable), and post-surgical grouping (extent of upfront surgery). Patients with localized,
completely resected (Group |) embryonal RMS (ERMS) without regional lymph node involvement do not require adjuvant
radiation (RT). COG clinical trials have inconsistently included adjuvant RT for patients with Group | alveolar RMS (ARMS).
To resolve this issue, we determined outcome in patients with Group | ARMS who were treated with or without RT.

Methods: Patients with Group | ARMS enrolled on 1 of 3 COG clinical trials (D9602, D9803, or ARST0531) were analyzed.
All patients received intensive systemic chemotherapy and 36 Gy adjuvant RT (if given) to the primary site at week 12 or
week 4 for D9602/D9803 and ARST0531, respectively. Event-free survival (EFS) and overall survival (OS) were estimated
using the Kaplan-Meier method and the log-rank test was performed to assess statistical significance.

Results: 36 patients with Group | ARMS were treated on D9602/D9803 (n = 23) or ARST0531 (n = 13). Twenty-four (67%)
patients were male. Median age was 4.1 years (range 0.8 to 45.8). Twenty-one (58%) patients had an unfavorable primary
site and 10 (28%) had tumors > 5 cm. FOXO1-fusion status was negative, positive, and unknown in 28% (n = 10), 42% (n
= 15), and 30% (n = 11), respectively. Twenty-two (61%) patients received RT. Overall, the 4-year EFS and OS were 70.8%
(95% Cl 55.5%, 86.1%) and 88.3% (95% Cl 77.5%, 99.1%), respectively. There was no difference in EFS or OS by stage.
Table 1 shows the relationship between FOXO1-fusion status, RT, and outcome.

Conclusion: Analysis of patients with Group | ARMS treated on D9602/D9803 or ARST0531 suggests that RT is necessary
to improve outcomes in patients who are FOXO1+. Within the limits of our small study population, adjuvant RT is of
uncertain value for Group | ARMS patients who are FOXO1-. Nonetheless, omitting adjuvant RT is rational for FOXO1-
patients and similar to the standard for Group | ERMS.

Table 1. Outcome of patients with Group I ARMS based on FOXO[-fusion status and RT

4-vear EFS 4-year OS5
FOXO0I1+ T7.8% vs 16.7% 100%% vs 50%
RT(n=9vwsNoRT(n=6) {p=003) (p=0.08)
FoXoli- 87.5% ws 100% 87.5% vs 100%
RT(n=8)vs NoRT (n=2) {p=0561) (p=10.61)
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ASSESSING THE PROGNOSTIC VALUE OF EARLY ANATOMIC RESPONSE TO INDUCTION CHEMOTHERAPY IN
PEDIATRIC RHABDOMYOSARCOMA: A SYSTEMATIC REVIEW
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Hospital, Amsterdam UMC, University of Amsterdam, Amsterdam, Netherlands; *Paediatric Clinical Research Office,
Emma Children’s Hospital, Amsterdam UMC,
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Objective: The prognostic value of early anatomic response, assessed by MRI or CT, in pediatric rhabdomyosarcoma
(RMS) is still under debate. There is an urgent need to identify early biomarkers, that may serve as surrogate endpoints in
RMS treatment. Early evaluation of treatment efficacy will facilitate early selection of promising treatment arms and their
transition into phase Il trials. A second unmet need, is the lack of biomarkers to identify patients at high risk for relapse,
who should be selected early for innovative treatment strategies. The goal of this systematic literature review was to assess
the evidence of the prognostic value of anatomic response to induction chemotherapy for patients with localized RMS, i.e.
the association with event/failure-free (EFS/FFS) - and overall survival (OS).

Methods: The protocol was registered on PROSPERO (2017: CRD42017036060). We searched MEDLINE and EMBASE
to 28 November 2018. Inclusion criteria: (1) the study population consisted of pediatric patients with IRSG stage |lI
histologically proven RMS, (2) anatomic response assessment by MRI or CT was done after 2-4 courses of chemotherapy
and (3) the prognostic value of early anatomic response for EFS/FFS and/or OS after at least 3 years was assessed. Two
reviewers independently selected eligible articles, extracted data and critically appraised the methodological quality using
the Quality in Prognosis Studies (QUIPS) instrument. In case of disagreement, consensus was reached by discussion with
a third reviewer.

Results: The search identified 2810 records. After removal of duplicates, 2284 records were screened on title and abstract.
We evaluated 61 full-text reports. Six studies were included, describing 2010 patients (table 1). Due to heterogeneity in
response evaluation and treatment, a meta-analysis was not performed. Four studies found no difference in survival based
on response; the studies of Burke et al. and Rosenberg et al. compared survival of patients with complete, partial and no
response and found no significant difference in FFS and OS. Ermoian et al. compared FFS and OS between patients with
complete response and patients with partial response/stable disease, again no significant difference in survival was found.
In the study of Vaarwerk et al. a Cox proportional hazards regression analysis revealed no significant difference in FFS and
OS for patients with partial or complete response compared to patients with no response. Two studies found a difference
in survival; Dantonello et al. compared patients with partial response to patients with no response (including patients with
progressive disease) and found a significant difference in EFS and OS. Ferrari et al. evaluated response in a multivariable
analysis and found anatomic response to be prognostic for OS. Response was measured as a continuous variable and
patients with progressive disease were included. Results are further specified in table 2. Quality assessment, see figure
1, revealed confounding as the most common limitation, as can be expected in observational studies; in three studies
(Dantonello 2015, Ferrari 2010, Vaarwerk 2017) subsequent therapy was based on the response assessment; one study
(Ferrari 2010) was a single institution cohort, which included patients over 26 years; one study (Dantonello 2015) merged
patients with progressive disease and patients with objective response.

Conclusion: Current best available evidence shows no significant difference in survival between children in complete
response versus any/no response at early response assessment. As known, progressive disease is prognostic for a worse
outcome. Methodological analysis of two studies which concluded a positive prognostic value showed significant limitations.
Therefore, we recommend that anatomic response assessment should not be used in future studies to guide treatment (de)
escalation and treatment evaluation. There is an urgent need for early response markers.
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Table 1. Summary of the studies included in this systematic review.

Study (year) Country Study design Enrollment No. of patients Reason for excluding patients from response

period included assessment analysis
- Off therapy before completion of induction
Burke et o Multicen.tre therapy/no response assessment (n=49)
al.(2007) [1] Multinational = prospective | 1991-1997 444 - Other histology than ERMS or ARMS (n=41)
' cohort - Start date of RT could not be determined
(n=14)

In total Nn=229 excluded:
- No documented response measurement at

Dantonello et Multicentre correct evaluation point
Multinational = prospective  1980-2005 529 Pe
al. (2015) [2] cohort - Tumour partly removed at primary surgery
- Surgery/radiotherapy prior to evaluation of
response
Ermoian et al Multicentre - PD before week 12 evaluation (n=2)
" Multinational = prospective | 2004-2010 53 - Insufficient or missing week 12 evaluation
(2017) 3] -
cohort (n=7)
In total n=216 excluded:
. Single centre 205 (108 with - Metastatic disease
Ferrari et al. | : issing inf ) initial .
(2010) [4] Italy retrospective = 1982-2008 response - missing information on initial tumour size
study assessment) - Radiological diameter and volume not
assessed
- Other histology than ERMS or ARMS (n=90)
Rosenbera et Multicentre - Not IRS group Il (n=139)
J Multinational =~ prospective  1999-2005 338 - No response measurement documented
al. (2014) [5] a
cohort (h=20)
- PD at response assessment (n=6)
In total n=194 excluded:
- Unknown tumour size (n=64)
Multicentre - No response evaluation or at wrong time
Vaarwerk et Multinational = prospective  1995-2003 432 (n=116)
al. (2018) [6] cohort - Tumour response was not evaluable (n=5)

- Progressive disease at response assessment
(n=7)
- Lost to follow-up (n=2)

[1] Burke M, Anderson JR, Kao SC, et al. Assessment of response to induction therapy and its influence on 5-year
failure-free survival in group Ill rhabdomyosarcoma: the Intergroup Rhabdomyosarcoma Study-IV experience - a report
from the Soft Tissue Sarcoma Committee of the Children’s Oncology Group. J Clin Oncol. 2007;25(31):4909-4913. [2]
Dantonello TM, Stark M, Timmermann B, et al. Tumour volume reduction after neoadjuvant chemotherapy impacts
outcome in localised embryonal rhabdomyosarcoma. Pediatr Blood Cancer. 2015;62(1):16-23. [3] Ermoian RP, Breneman
J, Walterhouse DO, et al. 45 Gy is not sufficient radiotherapy dose for Group IIl orbital embryonal rhabdomyosarcoma
after less than complete response to 12 weeks of ARST0331 chemotherapy: A report from the Soft Tissue Sarcoma
Committe e of the Children’s Oncology Group. Pediatr Blood Cancer. 2017;64(9). [4] Ferrari A, Miceli R, Meazza C, et

al. Comparison of the prognostic value of assessing tumor diameter versus tumor volume at diagnosis or in response to
initial chemotherapy in rhabdomyosarcoma. J Clin Oncol. 2010;28(8):1322-1328. [5] Rosenberg AR, Anderson JR, Lyden
E, et al. Early response as assessed by anatomic imaging does not predict failure-free survival among patients with Group
Il rhabdomyosarcoma: a report from the Children’s Oncology Group. Eur J Cancer. 2014;50(4):816-823. [6] Vaarwerk

B, van der Lee JH, Breunis WB, et al. Prognostic relevance of early radiologic response to induction chemotherapy in
pediatric rhabdomyosarcoma: A report from the International Society of Pediatric Oncology Malignant Mesenchymal
Tumor 95 study. Cancer. 2018;124(5):1016-1024.
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Table 2. Summary of study methods and outcomes of included studies.

Response
Study (year)  evaluation
criteria
Burke et al. Two-
(2007) dimensional
Dantonello | Volumetric
et al. (2015) measurement
Ermoian et Volumetric
al. (2017)  measurement
One
Ferrari et al. dimensional
(2010) Volumetric
measurement
Rosenberg Two-
etal. (2014) dimensional

Two-
dimensional

Vaarwerk et
al. (2018)

Timing response
evaluation (after
N courses of
chemotherapy)

Response parameters

CR: 100% decrease
PR: = 50% decrease
NR: < 50% decrease or
< 25% increase
PD: = 25% increase

PAR: = 33% decrease
NR: < 33% decrease

OR: > 0-33% decrease
SPD: no reduction or
new lesions

SD: stable disease
(not defined)
PD: overt progressive
disease or new lesions

CR: 100% decrease
PR: = 64% decrease
SD: < 64% decrease or

< 40% increase
PD: = 40% increase

Relative percentage
reduction in tumour size
(continuous variable)

CR: 100% decrease
PR: = 50% decrease
NR: < 50% decrease or
PD: = 25% increase

CR: 100% decrease
PR: = 50% decrease

Treatment
switch based on
response

No

Patients with
NR switched in
chemotherapy

No

Based on
response, not
further described

No

Patients with OR/

OR: = 25 - < 25% decrease NR/PD switched

or
PD: = 25% increase

in chemotherapy

Outcomes

5y-FFS: CR 75%, PR 71%,
NR 78% p=0.57

5-yr EFS: PAR; 68.1% =4,
NR; 59.2% +13 p=0.03
5-yr OS: PAR; 76.4% +4,
NR; 62.6% +13 p=0.004
Risk ratio: PAR+OR=1,
SPD=4.8(2.8-8.2)
Risk ratio: PAR=1,
SPD+OR=2(1.3-3.2)

Sy EFS: SD 47% = 23, PD
EFS 17%230 p=0.04
5y OS: SD 47% + 23, PD
EFS 17%230 p=0.03

5-yr FFS: CR 100, PR/SD
84 (71-96, p=0.11)

5-yr OS: CR 100, PR/SD
97 (91-100, p=0.52)

Tumour response
significant predictor of
survival (Wald test P
V measure was 0.300
for diameter, 0.323 for
volume.

5-yr FFS: CR 74% (64-
82%), PR 76% (63-83%),
NR 64% (47-82%) p=0.49

5-yr FFS: SR: 60% (55-
65%), OR: 60 (44-75%),
NR: 69% (51-87%) p=0.6
5-yr OS: SR: 74 (69-79%),
OR: 73% (58-87%), NR:

72% (55-90%) p=0.9
Adjusted odds ratios for
response:

5y FFS: SR: 1, OR: 1.09
(95% Cl, 0.63-1.88), NR:
0.81(95% Cl, 0.39-1.67)

5y OS: SR: 1, OR: 0.91
(95% Cl, 0.47-1.76), NR:
1.27 (95% Cl, 0.61-2.64)

Abbreviations: CR, complete response; EFS, event-free survival; FFS, failure-free survival; HR, hazard ratio; IRS, Intergroup
Rhabdomyosarcoma Group post-surgical staging; NR, non-response; OR, objective response; OS, overall survival; PAR,
partial response; PR, partial response; RMS, rhabdomyosarcoma; RT, radiotherapy; SPD, stable/progressive disease; yrs,

years.
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Study Prognosticfactor | Outcome Study Statistical analysis

Quality assessment participation Study attrition measurement measurement confounding reporting

Burke et al (2007)

Dantonello et al (2015)

Ermoianet al (2018)

Ferrari et al (2010)

Rosenberg et al (2014)

Vaarwerket al (2018)
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Objective: Historically, patients with metastatic rhabdomyosarcoma have an event free and overall survival (EFS and OS) of
respectively 27% and 34% (Oberlin et al, J Clin Oncol 26:2384-2389). The main goal of this study was to improve outcome
by giving 9 3-weekly courses of intensive multiagent chemotherapy, followed by 1 year of maintenance chemotherapy.

Methods: Between August 2008 and December 2016, patients <21 years with metastatic rhabdomyosarcoma
received 4x 21-day cycles of IVADo (ifosfamide, vincristine, actinomycin-D, doxorubicin) + 5 cycles of IVA with optional
local therapy, followed by maintenance chemotherapy (12x 28-day cycles of cyclophosphamide + vinorelbine).
Radiotherapy to locoregional disease and metastatic sites was advised after the sixth IVA cycle whenever feasible.
Besides standard outcome analyses, patients were analyzed according to Oberlin prognostic risk factors for metastatic
disease; these are defined as 1. age younger than 1 year or at least 10 years, 2.unfavorable site of primary tumor (i.e.
extremity or ‘other site’), 3. bone or bone marrow involvement, 4. three or more metastatic sites.

Results: 270 patients were enrolled in the study with a median follow up of alive patients (n=113) of 45.6 months (range
6.3-110.5). 53.3% of patients had a primary tumor at extremity or ‘other sites’. Lung metastases were present in 47.1%,
bone marrow metastases in 35.9%, and bone metastases in 38.2%.

The 3-yr EFS was 35.6 (95%Cl 29.7-41.6), the 3-yr OS was 48.0% (95%Cl 41.7-54.1%). Patients with O, 1, or 2 Oberlin risk
factors had a 3-yr EFS of respectively 55.7% (36.9-71.0), 50.0% (38.4-60.6), and 44.6% (32.0-56.4), where patients with 3,
or 4 factors had dismal 3-yr EFS of 12.1 (4.8-22.9) and 11.1 (1.2-29.8) (p<0.0001) (Figures 1-3).

Treatment was well tolerated, and 56.4% of those that started maintenance therapy completed maintenance therapy. One-
hundred and ninety patients (n=190) out of 203 (93.6%) were irradiated on the primary tumor with a median dose of 50.4
Gy (range 18-68.6 Gy). Eighty-four patients (n=84) out of 203 (41.4%) were irradiated on one or more metastatic sites with
a median dose of 30 Gy (range 9-59.4 Gy).

Conclusion: Patients with metastatic rhabdomyosarcoma with up to 2 Oberlin risk factors had improved survival compared
to a cohort from pooled European and US studies. Survival for this group was comparable to the most recent reported
COG study, ARST0431 (Weigel et al. J Clin Oncol 34:117-122), applying 54 weeks of dose-compressed intensive multiagent
chemotherapy. For patients with =3 Oberlin risk factors prognosis remained dismal; new approaches are needed for this
subgroup.
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Figure 1 — Event Free Survival
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Figure 2 — Overall Survival
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Figure 3 — Event Free Survival according to OO risk factors
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DESMOID TUMORS

AeRang Kim, MD, PhD'; Karun V. Sharma?; Pavel Yarmolenko?®; James I. Geller*; Joseph G. Pressey*; John M. Racadio®;
Haydar Celik®; Avinash Eranki®; Matthew Lanier®; Caitlin Tydings'; Ari Partanen’; Peter C. Kim®

'Oncology, Childrens National Medical Center, Washington, USA; 2Interventional Radiology, Children’s National Medical
Center, Washington, , USA; 3The Sheikh Zayed Institute for Pediatric Surgical Innovation, Children’s National Medical
Center, Washington, USA; *Oncology, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA;
SInterventional Radiology, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA; ¢lmaging Research Center,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA; Profound Medical Inc., Mississauga, ON, Canada;
8Surgery, George Washington School of Medicine, Washington, USA

Objective: Acute and late effects of current multi-modal therapy in pediatric cancer are substantial, and the prognosis
for recurrent/refractory sarcomas and solid tumors remains dismal. Magnetic resonance guided high intensity focused
ultrasound (MR-HIFU) is an ultrasound-based technology that can raise tissue temperature with millimeter spatial accuracy
under MR thermometry guidance. Advantages over conventional local tumor control such as surgery or radiation therapy are
that MR-HIFU is non-invasive, non-ionizing, and enables ablation of large tumor volumes under real-time image guidance.
MR-HIFU has been studied in a variety of solid tumors in adults and for the relief of pain from bone metastases. There is
evidence that MR-HIFU may improve systemic disease control by stimulating an anti-tumor immune response. The primary
objective of this clinical trial is to determine the safety and feasibility of MR-HIFU ablation in children, adolescents, and
young adults with relapsed/refractory solid tumors. Secondary objectives include the evaluation of changes in functional
imaging, quality of life, and immune markers in children treated with MR-HIFU.

Methods: In this multi-institutional trial (NCT02076906), patients < 30 years of age with relapsed/refractory solid tumors
including desmoid tumors are eligible. Tumor target lesions are limited to those located in or close to bone at sites
accessible to MR-HIFU. Patients with target lesions in the skull or spine or patients with any contraindication for MRI are
excluded. Patient imaging and eligibility are reviewed by our multi-disciplinary HIFU team. Patients undergo MR-HIFU
treatment of the selected lesion(s) under general anesthesia. Tolerability is defined during the 14 days following MR-HIFU
ablation. Disease status is evaluated using standard imaging techniques post-treatment. Quality of life assessments using
patient reported outcomes and immune pharmacodynamic markers are collected at baseline and during interval follow-
ups post-treatment.

Results: Eleven evaluable patients [6M, 5F; median age 14 years (range 4-21)] with osteosarcoma (n=1), Ewing sarcoma
(n=1), rhabdomyosarcoma (n=1), and desmoid tumor (n=8) have enrolled to date at two treatment centers. A total of
17 HIFU treatments were administered (2 patients underwent ablation of another target lesion, 2 patients underwent
ablation of the same incompletely treated target lesion, one patient underwent ablation of the same target lesion 3 times).
Only two HIFU treatments were technically unsuccessful due to the inability to achieve ablative temperature at the target
location. There was no treatment limiting toxicities. One patient had a grade 3 skin burn requiring debridement. All other
related toxicities were mild (grade 1/2) and reversible including transient pain (n=4), first or second degree skin burn (n=3);
and transient paresthesia, neuropathy, skin discoloration, and gait disturbance due to pain (n=1 each). One target lesion
was completely ablated; however, the patient progressed at other sites of disease. All other target lesions were partially
ablated, either due to technical limitations or nearby critical structures.

Conclusion: MR-HIFU ablation of solid tumors in children, adolescents, and young adults appears to be safe and feasible.

Changes in quality of life patient reported outcomes and immune markers’ analyses are underway. Tumor volumetric
analysis of perfusion for disease response post ablation therapy is being evaluated.
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Paper #56 3256173

LONGITUDINAL PROGNOSTICATION IN PATIENTS WITH PRIMARY RETROPERITONEAL SARCOMA TREATED
WITH SURGERY: DEVELOPMENT AND EXTERNAL VALIDATION OF A DYNAMIC PROGNOSTIC NOMOGRAM
Dario Callegaro, MD’; Francesco Barretta?; Carol J. Swallow®; Dirk Strauss?; Sylvie Bonvalot®; Charles Honoré®;
Eberhard Stoeckle’; Frits van Coevorden®; Rick Haas?; Piotr Rutkowski'; Yvonne Schrage''; Mark Fairweather'?;
Lorenzo Conti'; Nikolaos Vassos*; Rebecca Gladdy?; Deanna Ng*; Winan van Houdt®; Rosalba Miceli?; Chan Raut'?;
Alessandro Gronchi’

'Surgical Oncology, Fondazione IRCCS Istituto Nazionale Tumori Milano, Milan, Italy; 2Clinical Epidemiology,
Fondazione IRCCS Istituto Nazionale Tumori, Milan, Italy; *Surgery, University of Toronto, Toronto, ON, Canada;
4Surgery, Royal Marsden Hospital, London, United Kingdom; 3Surgery, Institut Curie, Paris, France; ¢Surgery, Institut
Gustave Roussy, Villejuif, France; “Surgery, Institut Bergonie, Bordeaux, France; 8Surgery, The Netherlands Cancer
Institute, Amsterdam, Netherlands; °Radiation Oncology, The Netherlands Cancer Institute, Amsterdam, Netherlands;
"9Surgery, Maria Sklodowska-Curie Institute-Oncology Center, Warsaw, Poland; ""Surgery, Leiden University Medical
Center, Leiden, Netherlands; '?Surgery, Brigham and Women'’s Hospital, Boston, MA, USA

Objective: Available prognostic nomograms for patients with retroperitoneal sarcoma (RPS) predict survival or probability
of tumor recurrence as of the time of surgery. After surgery, patient prognosis will change depending on time elapsed
from surgery and event history (no events vs local recurrence vs distant recurrence). As such, available nomograms cannot
be used during follow-up (FU) to accurately predict risk sequentially. We developed and externally validated a dynamic
nomogram for overall survival (OS) to inform patient prognosis during FU.

Methods: Consecutive adult patients with primary, non-metastatic, RPS who underwent resection with curative intent
between 2002 and 2017 at Istituto Nazionale Tumori (Milan, Italy), Royal Marsden Hospital, (London,UK), Institut Gustave
Roussy, (Villejuif,France) and Mount Sinai Hospital (Toronto,Canada) were merged in the development cohort. Patients
with the same characteristics treated in é other reference centers from Europe and USA formed the validation cohort.
We used landmark analysis and a Cox model to create the nomogram. We established a 5-year fixed prediction window
and landmark time points (T , ) every three months for the first five years. The datasets at each T ,,, including patients at
risk at that time (left truncated, with right censoring at TLM+5 years), were stacked in a unique super landmark dataset
on which we fitted a multivariable Cox model with 13 T ,, strata (to account for different baseline hazards at different T , ).
Baseline covariates were age, tumor size, grade, histology, multifocality, completeness of surgical resection (RO/R1 vs R2),
chemotherapy and radiotherapy administration. The model accounted for the possible occurrence of local recurrence (LR)
and distant metastasis (DM) as first events (whichever occurred first), and included T ,, and its first order interaction with the
covariates to test their time-varying effects. We applied a backward procedure based on the Akaike Information Criterion
for variable selection.

Results: The multicenter series from which we extracted the two cohorts totaled 1946 patients. Two patients were excluded
because survival time was missing and 151 patients were excluded because one or more covariates were missing. The
development and validation cohorts included 1356 and 437 patients, respectively. Median FU was 63 months (IQR: 36-106
mo) in the development cohort and 57 months (30-107 mo) in the validation cohort. Five-year and 10-year OS were 69.3%
(95%Cl 66.6, 72.2) and 50.0% (45.9, 54.5) in the development cohort and 64.1% (59.0, 69,7) and 46.9% (39.9, 55.1) in the
validation cohort, respectively. After the backward procedure, the following covariates were included in the final model:
age, T, grade, completeness of surgery, occurrence of LR and DM. None of the interactions between baseline covariates
and T ,, was retained in the final model. The dynamic nomogram (Fig 1) allows calculation of the 5-year OS probability at
different time points over the first five years of FU (e.g. at 1 year after surgery the user can obtain the predicted probability
of being alive at 6 years after surgery).

In the development cohort the dynamic nomogram model showed good discrimination, with Harrell C indexes varying
from 0.75 to 0.85 at different T | , and good calibration. Upon external validation, Harrell C indexes varied from 0.73 to 0.82
at different T ,, and once again the model showed good calibration, as proof of its generalizability.
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Conclusion: This new prognostic tool fulfills a previously unmet need of the oncologist dealing with patients with
retroperitoneal sarcoma to inform them of their residual risk over the duration of FU. This nomogram paves the way for the
development of personalized FU strategies based upon the individual residual risk. Also, it allows the calculation of the
prognostic impact of LR and DM in the individual patient, possibly aiding the decision making in the setting of recurrent
disease. This nomogram will be incorporated in the ‘Sarculator’ app.
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Paper #57 3254081

DISSECTING THE ROLE OF FUS-DDIT3 IN MYXOID LIPOSARCOMA RESPONSE TO RADIATION THERAPY
Mark Chen’; Nathan Leisenring’; Andrea R. Daniel'; Joseph Foster?; Eric Xu'; Andrea Ventura®;

lan J. Davis?; David Kirsch’

'Duke University, Durham, NC, USA; 2University of North Carolina - Chapel Hill, Chapel Hill, NC, USA;
3SMemorial Sloan Kettering Cancer Center, New York, NY, USA

Objective: Myxoid liposarcoma is a malignant fusion-positive sarcoma that is notable for its dramatic response to radiation
therapy relative to other sarcomas, but the mechanism for its radiosensitivity is unknown. Here we investigate a molecular
mechanism of radiosensitization that couples ionizing radiation to inhibition of translocation-driven sarcomagenesis in
myxoid liposarcoma.

Methods: We performed co-immunoprecipitation (co-IP) to identify proteins interacting with the pathognomonic fusion
protein found in 95% of myxoid liposarcoma, FUS-DDIT3. Incucyte assays measured cell proliferation after knockdown
of chromatin remodelers in fusion-positive and fusion-negative primary murine sarcoma cell lines. Soft agar assays were
performed to identify the domains of FUS-DDIT3 that are necessary for oncogenic transformation. ChlP-seq mapped
genome-wide binding sites of FUS-DDIT3 and identified DNA-binding motifs for the fusion oncoprotein. Co-IP of irradiated
human MLPS cell lines were performed to evaluate post-translational modification of FUS-DDIT3 after irradiation, and to
investigate regulation of protein-protein interactions by these modifications.

Results: We detected functionally important interactions between FUS-DDIT3 and multiple chromatin remodeling
complexes via co-IP. Using knockdown systems, we demonstrated that these chromatin remodelers are functionally
important for proliferation specifically in FUS-DDIT3-driven, but not Kras-driven murine sarcoma cells. ChIP-seq of human
MLPS cell lines identified DNA-binding motifs and genomic loci targeted by FUS-DDIT3, which overlapped with H3K27ac
marks of active chromatin. Soft agar transformation assays determined that both DDIT3 and the prion-like domain of FUS-
DDIT3 are required for transformation. We further hypothesized that post-translational modification of the FUS-DDIT3
prion-like domain may regulate the protein-protein interactions between FUS-DDIT3 and chromatin remodelers. Using
irradiated human MLPS cell lines, we show that FUS-DDIT3 is a target of phosphorylation by the DNA damage response
kinases DNA-PK and ATM after radiation. Most importantly, we show that phosphorylation of the prion-like domain of FUS-
DDIT3 diminishes protein-protein interactions with chromatin remodeling complexes.

Conclusion: Here we demonstrate a chromatin remodeler-dependent mechanism for FUS-DDIT3-driven sarcomagenesis
in myxoid liposarcoma. Moreover, we present evidence for a novel mechanism of radiosensitivity where oncogenic
interactions between the fusion oncoprotein FUS-DDIT3 and chromatin remodelers are diminished by ionizing radiation
through phosphorylation of the prion-like domain.
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Paper #58 3255107

COMPREHENSIVE GENOMIC ANALYSIS OF EWSR1-NFATC2 FUSION SARCOMAS IDENTIFY DISTINCTIVE
GENOMIC ALTERATIONS AND UPREGULATION OF THE MTOR PATHWAY

Nathan D. Seligson, PharmD'; Richard Maradiaga? John Hays?; Sherri Millis®; James L. Chen?

"University of Florida, Jacksonville, FL, USA; 2Ohio State University, Columbus, OH, USA;

3Foundation Medicine, Phoenix, AZ, USA

Objective: Sarcomas harboring EWSR1-NFATc2 fusions are extremely rare and have historically been categorized and
treated as Ewing’s sarcomas; however, emerging evidence demonstrates unique molecular characteristics and chemotherapy
sensitivities indicative of the EWSR1-NFATc2 fusion. NFATC2, responsible for B-cell signaling, directly associates with the
mTOR pathway; suggesting potential differences between EWSR1-NFATc2 and other EWSRT fusion driven sarcomas. Here
we review the molecular and treatment landscape of EWSR1-NFATc2 fusion positive sarcomas and present additional
molecular data suggestive of mTOR pathway dysregulation in EWSR1-NFATc2 fusion positive sarcomas. We also present a
follow-up for a long-term responder to mTOR targeted therapy.

Methods: Comprehensive genomic profiling of EWSR1 fusion positive sarcomas was obtained through the Foundation
Medicine’s research database. Descriptive statistics were used to summarize the alterations, while principle component
analysis (PCA) was used to demonstrate similarity between the secondary genomic landscapes of EWSRT fusion positive
sarcomas. Differential expression and pathway analysis of transcriptomic data from subjects with EWSR1-NFATc2 and
EWSR1-ETS positive sarcomas was performed using R/Bioconductor. Consent was obtained from a subject with EWSR1-
NFATc2 fusion positive sarcoma treated with an mTOR inhibitor.

Results: Eleven patients with EWRST- 6=
NFATc2 and 593 patients with other
EWSR1fusion positive sarcomas were
identified. Secondary  pathogenic EWSR1 - NFATC2 ‘
genomic variants in EWSRT-NFATc2
fusion positive sarcomas were identified
in 13 unique genes; however, no one OEWSR1-PATZ1
alteration was identified in more than two

subjects. PCA demonstrated uniqueness
of EWSR1-NFATc2fusion positive sarcoma
compared to other EWSRTfusion positive
sarcomas (Figure 1). Pathway analysis
of historic NFATc2 subjects suggests
increased activity of the mTOR pathway
(p=3.5x10%). We also present follow-
up data in a case of extraordinary long-
term disease stabilization in a 58yo male
patient with metastatic intraabdominal
EWSR1-NFATc2 fusion positive sarcoma -
treated with mTOR inhibition. OEW3R7 - AP1B1

EWSR1 - CREB1
EWSRT1 - ATF1 @
EWSR1 - WT1

-6 EWSR1 - CREB3L1 EWSR1 - NR4A3 6

EWSRT - F&M)()

EWSR1 - ERG OEWSR1 - EWSR1

Dimension 2

Conclusion:  EWSR1-NFATc2  fusion
positive  sarcomas are molecularly
distinct from traditional Ewing sarcomas.
Increased mTOR signaling may be -6=
therapeutically targetable in this rare ) )
subtype of sarcoma. Further studies are Dimension 1
required to confirm this finding.

Principle component analysis (PCA) demonstrates similarity between the
secondary genomic landscapes of EWSR1 fusion positive sarcomas.
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Paper #59 3256379

EXPRESSION OF CIC-DUX4 IN HEK293FT CELLS INCREASES THE LEVELS OF THE ONCOMETABOLITES
L-2-HYDROXYGLUTARATE AND D-2-HYDROXYGLUTARATE

Kelsi R. Willis'; Richard L. Boriack?; Dinesh Rakheja, MD'

'Pathology, University of Texas Southwestern Medical Center, Dallas, TX, USA;

2Pathology and Laboratory Medicine, Children’s Health, Dallas, TX, USA

Objective: Sarcomas characterized by the fusion CIC-DUX4 are a relatively recently recognized, aggressive, primitive
round cell sarcomas that are distinct from Ewing sarcomas and affect children and young adults. The CIC-DUX4 fusion
results from chromosomal translocations t(4;19)(935;913) or t(10;19)(q26.3; g13). The CIC gene resides on chromosome
19913, is a human ortholog of Drosophila melanogaster capicua gene, and encodes a protein that is a member of the high
mobility group (HMG)-box transcription repressor superfamily. In oligodendrogliomas, mutant CIC cooperates with mutant
IDH1 to increase cellular levels of 2-hydroxyglutarate (2HG). 2HG exists in two enantiomeric forms: D2HG and L2HG, both
of which are oncometabolites implicated in epigenetic dysregulation in various cancers. We hypothesized that CIC-DUX4
fusion gene product may also affect the levels of these oncometabolites.

Methods: We obtained the sequence of a CIC-DUX4 fusion construct from Takuro Nakamura (Cancer
Res. 2017 Jun 1;77(11):2927-2937). The fusion gene was cloned into a lentiviral transfer vector downstream of an EF1a
promoter. Then the transfer vector, along with envelope and packaging plasmids, was transfected into HEK293FT cells
to generate the complete lentivirus. Fresh HEK293FT cells were infected with the complete virus and the infected cells
were selected for by resistance to puromycin and monitored by GFP expression. HEK293FT cells and HEK293FT-CIC-
DUX4 cells were harvested at 70-90% confluence and the cellular levels of L2ZHG and D2HG were measured by tandem
mass spectrometry. Briefly, the cell extracts were derivatized with (+)-Di-O-acetyl-L-tartaric anhydride, a chiral derivatizing
agent, followed by liquid chromatography-tandem mass spectrometry. Deuterated stable-isotope, D,L-[3,3,4,4-?H ]-2-
hydroxyglutarate, was used as internal standard and the results were normalized to protein content of the cell extracts.

Results: Levels of L2HG were 15.56 ng/mg protein in HEK293FT cells and 77.76 ng/mg protein in HEK293FT-CIC-DUX4
cells (a 5-fold increase). Levels of D2HG were 9.23 ng/mg protein in HEK293FT cells and 77.08 ng/mg protein in HEK293FT-
CIC-DUX4 cells (an 8-fold increase).

Conclusion: We established a human cell model for studying the effect of CIC-DUX4 fusion on cellular metabolism.
Consistent with our hypothesis, we found a 5- to 8-fold increase in the cellular levels of 2HG in HEK293FT cells expressing
CIC-DUX4. Since D2HG and L2HG are epigenetic modifiers by virtue of inhibiting 2KG-dependent dioxygenases, we
predict that CIC-DUX4 expression leads to global DNA and histone hypermethylation. Further studies are ongoing to
study the mechanism of 2HG increase and to confirm the predicted epigenetic changes, which may have therapeutic
implications for CIC-DUX4 sarcomas.
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Paper #60 3254542

GENE EXPRESSION CHANGES ASSOCIATED WITH DEDIFFERENTIATION IN LIPOSARCOMA PREDICT
OVERALL SURVIVAL

Nicholas Shannon; Xuan Qiu; Joey W. Tan; Josephine Hendrikson; Deanna Ng; Chin-Ann J. Ong;

Grace Hwei Ching Tan; Claramae Shulyn Chia; Melissa Ching Ching Teo

http://www.nccs.com.sg/, Singapore, Singapore

Objective: Liposarcomas, despite being rare consist of a number of entities spanning low to high grade sarcomas. Whilst
the most common subtype well-differentiated liposarcoma (WDLS) has the most favourable prognosis, up to 17% of WDLS
may progress to de-differentiated liposarcoma (DDLS), associated with increased frequency of recurrence and lower overall
survival. We aimed to identify gene expression changes associated with dedifferentiation and whether these are informative
of tumour biology within DDLS.

Methods: We analysed data from gene expression omnibus (GEO, ID = GSE30929) to identify genes differentially expressed
between WDLS (n=52) and DDLS (n=39). We validated the signature on whole and laser capture microdissected samples
from patients with tumour consisting of mixed WDLS and DDLS components. A subset of this signature representing 5
genes dysregulated in DDLS was then applied to an independent dataset, utilising data from The Cancer Genome Atlas
(TCGA, n=58 DDLS) to segregate samples based on gene expression and groupings compared for recurrence and overall
survival.

Results: A 15 gene signature was generated consisting of genes with increased expression in DDLS compared to WDLS.
The signature was significantly enriched for genes involved in fatty acid metabolic processes (ADIPOQ, LPL, ACACB, LEP,
PRKAR2B, p<0.01)

The signature was able to segregate WDLS and DDLS samples from patient with mixed component tumours as well as
across multiple recurrence.

A further subset of this signature consistent 5 genes (AQP7, ACACB, FZD4, GPD1, LEP) was able to segregate DDLS in
the TCGA cohort with a significant difference in overall survival (p=0.019) and recurrence free survival (0.061) and was

independently prognostic compared to clinical factors in multivariate analysis (p<0.01).

Conclusion: A5 gene model based on genes dysregulated between DDLS and WDLS is able to stratify DDLS into prognostic
groups and outperforms clinical factors in existing models in retroperitoneal DDLS.
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Paper #61 3255278

EXPLORING THE TP53 AXIS AS A THERAPEUTIC VULNERABILITY IN SYNOVIAL SARCOMA

Mushtag Muhammad'; Jennifer Wilson'; Jamie Yu?; lan Lock®; Toshihiko Nishisho?*; Torsten O. Nielsen?;

Kevin B. Jones®; Bertha Brodin, PhD'

'Department of Microbiology, Tumor and Cell Biology, Karolinska Institutet; 2Department of Pathology and Laboratory
Medicine, University of British Columbia, Vancouver, BC, Canada; *Huntsman Cancer Institute, Salt Lake City, Utah;
‘Department of Orthopedics, Tokushima University Graduate School, Tokushima, Japan; 3Department of Oncology and
Pathology, Karolinska Institutet, Stockholm, Sweden; Department of Orthopedics, University of Utah School of
Medicine, Salt Lake City, Utah, USA

Objective: TP53 mutations, frequent in most cancers, are uncommon in pediatric and young adult cancers including
synovial sarcomas. The function of p53 is nevertheless compromised in these tumors due to abnormal equilibrium of p53
synthesis and degradation regulated by HDM2. Consistently inhibition of HDM2 function can be therapeutically exploited
in several pediatric cancers. The aims of this study are to explore the mechanism of TP53 inactivation in synovial sarcomas
with intact TP53 gene copies, and to assess treatments that can exploit this vulnerability.

Methods: We investigated the activity of three HDM2 inhibitors, RG7388, HDM201 and CGM097, alone or in combination
with the DNA damaging agent doxorubicin on synovial sarcoma cell lines, and investigated the postrancriptional changes
in TP53, the expression of TP53 target genes using Q-RT-PCR arrays, its association with the SS18/SSX fusion oncoprotein
complex by proximity ligation assay and immunoprecipitation, and the genes targeted using chromatin immunoprecipitation.

Results: RG7388 and HDM201 displayed synergistic anti-proliferative effect in combination with doxorubicin. HDM2
inhibition led to increased levels and nuclear translocation of TP53. Following HDM2 inhibition, TP53 becomes
phosphorylated at serine15 by the ATM kinase, and translocated to the nucleous for transcriptional function. The TP53
target genes BAX, ATM, MyoD, and EGR1 become activated, whereas WT1, IGF1R, MycN and Sox1 were repressed.
TP53 forms a transcriptional complex with SS18/SSX and targets ATM to repress its transcription. Consistently, the knock-
down of SS18-SSX in synovial sarcoma cell lines results in the re-expression of ATM. Supporting this data, we find ATM is
repressed in synovial sarcoma tumors.

Conclusion: We propose that in synovial sarcomas, the SS18/SSX fusion oncoprotein forms a transcriptional complex with
TP53 to dysregulate its transcription. This results in the transcriptional repression of the ATM gene, encoding a serine/
threonine kinase that activates TP53 function. HDM2 inhibition in synovial sarcoma cells leads to increased levels of ATM
and the reconstitution of the TP53 response to cell stress. HDM2 inhibition in combination with agents that induce cell
stress in synovial sarcoma cells represents a vulnerability with potential therapeutic application.
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Paper #62 3256131

ARGININE STARVATION AND DOCETAXEL INDUCE C-MYC DRIVEN HENT1 SURFACE EXPRESSION TO
OVERCOME GEMCITABILE TRASPORTER LEVEL RESISTANCE IN ASS1 NEGATIVE SARCOMAS

Bethany C. Prudner; Richa Rathore; Angela Hirbe; Brian A. Van Tine

Washington University in St. Louis, Saint Louis, MO, USA

Objective: As ~88% of sarcomas are deficient in the ability to make arginine due to the loss of argininosuccinate synthetase
1 (ASS1), we have been developing therapies based on this metabolic urea cycle defect. The response to acute and long-
term arginine starvation results in a conditional adaptive metabolic reprogramming that can be harnessed for therapeutic
opportunities in ASS1-negative tumors. Here, we investigate the underlying biology of priming ASS1(-) tumors with
arginine deiminase (ADI-PEG20) before treatment with gemcitabine (GEM) and docetaxel (DTX) in sarcoma to define the
mechanism by which ADI-PEG20, DTX and GEM are synergistic.

Methods: ASS1(-) tumor cell lines were treated to create LTAT (long term ADI treated) cell lines (ASS1+) and used for drug
combination studies. Protein expression of ASS1, dCK, RRM2, E2F1, c-MYC and hENT1 were measured. c-MYC activity
was determined, live-cell immunofluorescent studies for hENT1, uptake assays of FITC-cytosine probe and rescue studies
with a c-MYC inhibitor were all determined in the presence or absence of the ADI-PEG20:GEM:DTX. Synergy and in vivo
animal testing was perfromed.

Results: Combination experiments showed that the addition of ADI-PEG20 to the standard GEM:DTX treatment was
synergistic. The addition of Docetaxal to ADI-PEG20 translocates the stable c-MYC to the nucleus. The increased activity
of stabilized c-MYC in the nucleus led to an increase in the transcription of SLC29AT(hENT1). Resulting in increased protein
expression at the cell surface, shown by live cell immunofluorescence. The increase in hENT1 at the cell surface led to an
increase uptake of a cytosine probe, which mimics Gemcitibine. An increase in hENT1 expression is diminished via a c-MYC
inhibitor. Ultimately, in vivo studies strongly indicate that treatment in the triplicate combination decreased tumor growth
as compared to any alone or in paired combination.

Conclusion: In examining modulations within the pyrimidine pathway, we identified that the addition of docetaxel (DTX) to
cells treated ADI-PEG20 resulted in translocation of stabilized c-Myc to the nucleus. This resulted in an increase of hENT1
cell surface expression and rendered the cells susceptible to GEM. In vivo studies demonstrate that the combination of ADI-
PEG20:GEM:DTX was optimal for tumor growth inhibition, providing the preclinical mechanism, synergy and justification
for the ongoing clinical trial of ADI-PEG20, GEM, and DTX in sarcoma (NCT03449901 ADI-PEG 20 in Combination With
Gemcitabine and Docetaxel for the Treatment of Soft Tissue Sarcoma). Clinical Caner Reseach 2019: PMID: 31113844.
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Paper #63 3253588

ALTERATIONS IN DNA DAMAGE RESPONSE PATHWAY GENES ACROSS SARCOMA SUBTYPES

Evan J. Rosenbaum, MD’; Philip Jonsson?; Viswatej Avutu’; Ping Chi'; Mark Dickson'; Ciara Kelly'; Mary Louise Keohan';
Mrinal M. Gounder'; Benjamin A. Nacev'; Jason E. Chan’; Sandra P. D'angelo’; Martee L. Hensley'; Diana Mandelker?;
Mark Donoghue?; Zsofia K. Stadler’; Marc Ladanyi®; Cristina Antonescu®; Sam Singer®; William D. Tap'; Sujana Movva'
'Department of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 2Center for Molecular
Oncology, Memorial Sloan Kettering Cancer Center, New York, NY, USA; 3Department of Molecular Genetics,

Memorial Sloan Kettering Cancer Center, New York, NY, USA; “Clinical Genetics, Memorial Sloan Kettering Cancer
Center, New York, NY, USA; °Surgery, Memorial Sloan Kettering Cancer Center, New York, NY, USA

Objective: DNA damage response (DDR) pathway genes are commonly altered in cancer and have lineage-specific
prognostic and predictive potential. PARP inhibitors, immune checkpoint blockade, and other novel agents have
demonstrated promise in select DDR deficient tumors. We determined the frequency of DDR gene alterations across the
landscape of sarcoma to highlight subtype- and DDR-pathway specific differences with potential biological and clinical
implications.

Methods: As part of an institution-wide research protocol, we prospectively sequenced tumor and matched-normal
peripheral blood samples of sarcoma patients treated at MSKCC using the MSK-IMPACT platform, a targeted next-
generation sequencing assay of up to 468 cancer-associated genes. Select patients were offered germline sequencing
of up to 88 cancer-predisposing genes. Patients with an alteration in at least one of 46 DRR pathway genes (31 in the
germline) representing six DDR pathways were identified. In addition, tumor mutation burden (TMB) and somatic copy
number alteration (SCNA) burden were measured and correlated with DDR gene alteration status.

Results: Between March 2014 and February 2019, 2022 patients had MSK-IMPACT testing, 443 of whom consented to
germline sequencing. Among those with germline data, 9% (n=39) carried a pathogenic or likely pathogenic mutation in
at least one DDR gene, 10% of whom had two or more pathogenic DDR pathway mutations. MUTYH (n=10), CHEKZ (8),
and BRCAZ (5) were the most common germline mutated DDR genes. One-fifth of patients with somatic tumor sequencing
(n=403) had a DDR pathway gene alteration, 53% of whom had an oncogenic or likely oncogenic alteration (n=214; 11%
of all patients). Oncogenic somatic alterations in BRCAZ (n=28 patients), RAD51B (24), CHEKZ2 (20), ATM (16), RAD51 (14)
and ATR (13) occurred most frequently. Homozygous deletions were more common than SNVs or indels (63% and 31%
of all likely oncogenic variants, respectively; the remainder were structural variants). Among subtypes with more than
10 patient samples, uterine sarcoma (excluding leiomyosarcoma or PEComa; 28% of patients), leiomyosarcoma (23%),
PEComa (21%), angiosarcoma (19%), and MPNST (14%) had the highest frequency of deleterious DDR gene alterations
(Figure). Deleterious somatic BRCAZ alterations were present in 10% of patients with PEComa and 6% of leiomyosarcoma,
uterine sarcoma, and epithelioid sarcoma, respectively. Other notable potentially targetable somatic gene alterations
included ATM in angiosarcoma (6%) and CHEKZ2 in sarcoma NOS (4%). Patients with a loss-of-function DDR gene alteration
had higher median tumor mutation burden and more SCNAs compared to wild type patients (p<0.01, respectively).

Conclusion: Overall, one-fifth of sarcomas harbor an altered DDR pathway gene, predominantly in the homologous
recombination and DNA damage sensor pathways. Both germline and somatic DDR gene alterations were present across
subtypes, including those with diploid and less complex genomes. Further investigation of synthetically lethal agents that
can exploit DDR deficiencies across sarcoma subtypes are warranted.
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Somatic DDR mutations by gene and subtype
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Frequency of Somatic Loss-of-function Alterations in DNA Damage Response Genes by Sarcoma Subtype
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Paper #64 3253095

SLFN11 IS NECESSARY - BUT NOT SUFFICIENT - TO SENSITIZE PEDIATRIC SARCOMAS TO DNA

DAMAGING AGENTS

Jessica Gartrell, MD; Marcia Mellado-Largarde; Michael Clay; Jia Xie; Nathaniel Twarog; Nancy Martinez;

Michele Connelly; Koon-Kiu Yan; Jiyang Yu; Shaina Porter; Shondra Miller; Lauren Hoffman; Hyekyung Plumley;
April Sykes; Natasha Sahr; Kaley Blankenship; Armita Bahrami; Christopher Tinkle; Sara Federico; Elizabeth Stewart;
Anang Shelat

Oncology, St. Jude Children’s Research Hospital, Southaven, MS, USA

Objective: Schlafen family member 11 (SLFN11) binds replication protein A1 at stalled DNA replication forks, impedes
DNA repair checkpoint maintenance, and increases sensitivity to DNA-damaging agents (DDA). It is reported that SLFN11
transcript levels positively correlate with improved survival in several cancers, and reduction in SLFN11 expression through
gene silencing has been implicated as a significant mechanism of resistance to DDA in adult cancers. Our previous work
suggested that SLFN11 knock-out (KO) resulted in substantial loss of sensitivity to these agents in vitro and in vivo.
However, we found that the protein is nearly universally expressed in Ewing sarcoma (ES) tumors, despite the fact that a
subset of patients with these tumors fail to respond to DDA. We sought to evaluate the role of SLFN11 in tumorigenesis of
pediatric sarcomas. Further we sought to evaluate if similar mechanisms of resistance seen in adult sarcomas are applicable
to children. We hypothesize that SLFN11 is required but not sufficient to induce strong sensitivity to DDA in pediatric
sarcomas.

Methods: Cell viability in a panel of 14 pediatric sarcoma cell lines including ES, desmoplastic small round cell tumor
(DSRCT), clear cell sarcoma, osteosarcoma (OST) and rhabdomyosarcoma was quantified following exposure to talazoparib
(TAL) and SN-38 using CellTiter Glo. CRISPR-Cas9 and plasmid-based over-expression methods were used to KO or over-
express (OE) SLFN11 in ES, DSRCT and OST cell lines. Microarray studies were performed in SLFN11 wild-type (wt), KO
and OE cell lines. Levels of SLFN11 and modulators of apoptosis were quantified using Western blot. DNA damage was
quantified via Western blot and immunofluorescence microscopy using B-H2AX. In vivo efficacy to combination therapy
including irinotecan (IRN), TAL and temozolomide (TMZ) was assessed using orthotopic xenograft models. SLFN11 protein
expression was profiled by immunohistochemistry (IHC) in tumor samples of patients enrolled in clinical trials for the
treatment of pediatric solid tumors and retrospective chart review was performed to correlate SLFN11 expression with
event free (EFS) and overall survival (OS).

Results: SLFN11 is correlated with sensitivity to TAL and SN-38 in 14 diverse pediatric sarcoma cell lines. This correlation
was confirmed in vivo in an ES, DSRCT, OST and clear cell sarcoma model. Subsequent analysis identified four ES cell lines
expressing high levels of SLFN11 that were resistant to TAL, SN-38 and other DDA, with 1 cell line showing a SLFN11
truncation. We identified a SLFN11 wt positive patient-derived xenograft model that was resistant to TAL + IRN + TMZ
in vivo. Resistant models showed a high amount of DNA damage when treated with IRN however showed a significant
decrease in the expression of BAK and/or BID. Expression analysis revealed SLFN11 KO results in an increase in arginine
succinate synthase 1 expression and activation of the interferon-alpha and gamma pathways consistent with increased
antigen presentation through class 1 MHC. IHC studies in 335 different samples from 220 unique patients revealed 57%
of the samples were negative for SLFN11, though 89.3, 86.7 and 62.8% of ES, DSRCT and OST samples were positive
respectively. SLFN11 level, as measured by H-score, only correlated with binary survival outcomes for OS or EFS in DSRCT
but not ES or OST (Figure 1).

Conclusion: SLFN11 is variably expressed in pediatric sarcomas, most pronounced in ES, DSRCT and OS. Protein levels
only correlated with the binary survival event in DSRCT but not ES or OST. These findings, coupled with the identification
and characterization of resistant tumor models, indicate SLFN11 expression alone is not sufficient to render tumor cells
sensitive to DDA, and implicate defects in the apoptotic pathway as a mechanism of resistance. Further, we found SLFN11
may play important roles in tumorigenesis and evasion of the immune response, revealing new potential drug targets that
operate independent of DNA damage.
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Figure 1. ROC analysis of SLFN11 as a predictor of binary overall survival in (A) ES, (B) osteosarcoma and (C) DSRCT
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Paper #65 3255481

SURVEY OF ACTIONABLE GENOMIC ALTERATIONS IN A COHORT OF SOFT TISSUE AND BONE SARCOMAS
Maya Kansara'; Subotheni Thavaneswaran'; John Grady'; Mandy Ballinger'; Lucille Sebastian?; Audrey Silvestri’;
Christine Napier'; Katrin Sjoquist?; Wendy Hague?; Anthony Joshua'; John Simes?; David Thomas'

'Garvan Institute, Sydney, New South Wales, Australia; 2Sydney Medical School, NHMRC Clinical Trials Centre, Sydney,
New South Wales, Australia

Objective: Patients (pts) with advanced sarcomas have a median overall survival of less than 18 months. The Molecular
Screening and Therapeutics (MoST) program enables pts with pathologically confirmed, advanced or metastatic rare
cancers to access precision medicine trials. To date we have screened over 1300 pts with panel testing and have identified
269 pts with soft tissue sarcomas (STS) and bone sarcomas. Here we investigate actionable genetic lesions, tumor mutation
burden (TMB) and oncogenic pathway analysis to identify potential therapeutic strategies in pts with sarcomas.

Methods: Panel testing using the Illlumina TST170 Illumina platform and next generation sequencing was used to assess
genomic lesions and TMB in 269 pts with STS and bone sarcomas, including 219 adult tumors and 50 pediatric-type
tumors. We investigated the presence of known driver mutations that are potentially druggable identified in OncoKB
(http:/oncokb.org/actionableGenes)(Level 1 FDA approved, Level 2 Standard care, Level 3 Clinical evidence and Level 4
Biological evidence. We defined the pattern of somatic alterations in 11 oncogenic signalling pathways (P53, RTK/RAS,
Cell cycle, PI3K, Notch, Hedgehog, Wnt, Myc, Hippo, TGFA and NF2') as well as Death, Epigenetic and DNA Damage
Repair and /Microsatellite Instability (DDR/MSI) pathway genes. This approach was applied to cBioportal TCGA Pan Cancer
atlas data, comprising an additional 253 STS’s.

Results: In total, 522 pts with
32  histologies were evaluated,;
liposarcomas, leiomyosarcomas

Em 19.96% P53

W 14.50% RTK/RAS
Bl 27.94% CELLCYCLE
Bl 9.03% PI3K

B 1.05% NOTCH
and sarcomas MFH/UPS were the e A s B Stio% PSS
most prevalent tumor subtypes. In =gl = 2759% CELLCYCLE

B 0.21% TGFB B 5.17% PI3K

Em 3.57% DEATH [ 345% HH
12.39% DDR/MSI Il 19.83% DDR/MSI

B 4.83% EPIGENETIC

the MoST cohort we identified 476
genetic lesions in total distributed
across different pathways (Fig 1) with
5% involved in epigenetic regulation
and 3.5% in the death pathway. In this

. . Fig 1. Pathway alteration frequencies in Fig 2. The most common actionable
cohort we found 102 actionable lesions 260 i the MoST cohort. Wi H terititad et MoST ok
. f the 219 adult (307) sarcomas in the MoST cohort. We pathways identified in the MoST cohort
in 66 of the adult sarcomas ° identified 476 lesions associated with (116 Pts)

and 18 actionable lesions in 14/50 of defined oncogenic pathways.
pediatric-type sarcomas (28%). The

most affected signaling pathways 512 -
that have available drugs include the p—
P53, Cell cycle, PI3K and DDR/MSI 128 -
pathways (Fig 2). Consistent with these 64 - Fig 3. TMB analysis. High TMB tumors
findings investigation of 253 Pts in the o %2 - (median 11.3; n=73)_include Merkel cell
TCGA Pan Cancer dataset, revealed B o Calrcmoinf' ma“g“andt me'alnoﬂ‘a'

. . I ncer and ren ncer,
64 pis (25%) had actonable lesions 1 S ook b,
in similar pathways. In addltlc.m,. TMB 4 pediatric-type sarcomas (median 6.2;
was evaluated for 240 pts within the 2 A n=50).
MoST cohort. The median TMB was 1

6.8 mutations/Mb (M/MB) in adult STS & & S
and 6.2 in pediatric-type tumors (Fig &’\& b&@@ &ng
3). Of the 240 pts, 14 (6%) had a TMB T
over 20M/Mb. Pts with a high TMB, as ¢

well as those with defects in DDR/MSI 1. Sanchez-Vega, F. et al. Oncogenic Signaling Pathways in The Cancer Genome
signalling, may be more amenable to Atlas. Cell 173, 321-337 €310, doi:10.1016/j.cell.2018.03.035 (2018).
immune checkpoint blockade.
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Conclusion: Panel testing can identify novel therapeutic targets to address the limited options and poor prognosis of pts
with STS's and bone sarcomas. As many as 30% of pts with sarcoma may harbor actionable genetic alterations identified
in OncoKB. Pathway analysis has revealed gene targets involved in DDR/MSI, death and epigenetic regulation. As more
effective drugs targeting these pathways become available e.g. drugs targeting MCL1 or epigenetic regulators, more
beneficial options will become available for patients with sarcomas.
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Sarcomas: Novel Therapy

Paper #66 3254636

EFFECTIVE TREATMENT OF ALVEOLAR SOFT PART SARCOMA WITH SINGLE AGENT ATEZOLIZUMAB

Geraldine O’Sullivan Coyne'; Nancy Moore'; Elad Sharon?;, Naoko Takebe'; Lamin Juwara®; William Read';

Richard F. Riedel'; James Hu*; Melissa Burgess®; Brian A. Van TineS; Priscilla Merriam'3; Elizabeth Davis’;

Anthony Conley™; John Glod''; Brian Ladle®; Scott Okuno'?; Scott Christensen'; Larry R. Rubinstein'®;

James Doroshow?; Alice Chen’

'Developmental Therapeutics Clinic, Division of Cancer Research and Diagnosis, National Cancer Institute, Bethesda,
MD, USA; ?Cancer Therapy Evaluation Program, National Cancer Institute, Shady Grove, MD, USA; 3Clinical Research
Directorate/Clinical Monitoring Research Program, Frederick National Laboratory for Cancer Research, National Cancer
Institute, Bethesda, MD, USA; *‘Medical Oncology, University of Southern California, Los Angeles, CA, USA;
SHematology/Oncology, UPMC Hillman Cancer Center, University of Pittsburgh School of Medicine, Pittsburgh, PA,
USA; ¢Division of Oncology, Siteman Cancer Center, Washington University in St. Louis, St. Louis, MO, USA; "Medicine,
Vanderbilt University Medical Center, Nashville, TN, USA; ®Division of Cancer Treatment and Diagnosis, National Cancer
Institute, Bethesda, MD, USA; *Pediatric Oncology, The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins
Hospital, Baltimore, MD, USA; "°Biometrics Research Program, Division of Cancer Treatment and Diagnosis, National
Cancer Institute, Shady Grove, MD, USA; ""Pediatric Oncology Branch, National Cancer Institute, Bethesda, MD, USA;
2Medical Oncology, Mayo Clinic, Rochester, MN, USA; *Dana-Farber Cancer Institute, Boston, MA, USA;

"“Winship Cancer Institute, Emory University, Atlanta, GA, USA; "®Duke Cancer Institute, Duke University Health System,
Durham, NC, USA; "“The University of Texas MD Anderson Cancer Center, Houston, TX, USA; "UC Davis Comprehensive
Cancer Center, Sacramento, CA, USA

Objective: There are no currently approved therapies for alveolar soft part sarcoma (ASPS), which frequently presents in
the adolescent and young adult (AYA, age 15-39) population. Emerging clinical data have shown responses in adult ASPS
patients using anti-VEGF and checkpoint inhibitor combination therapy, though with substantial rates of dose interruption
(48%) and dose reduction (58%) (Wilky el al. Lancet, 2019). We are currently evaluating the clinical activity of single-agent
atezolizumab (Tecentrig, Genentech), a human monoclonal antibody directed against programmed death-ligand 1 (PD-
L1), in both adult and pediatric patients (pts) with advanced ASPS (NCT03141684). Here we present the updated results
for this trial previously reported at CTOS 2018 (O’Sullivan, 2018) on behalf of the Experimental Therapeutics Clinical Trials
Network.

Methods: This is an open label, phase Il study, with an overall target response rate (RR) of 25%. Pts =2 years of age are
eligible, with no restriction on prior lines of treatment. Pts with untreated, asymptomatic, parenchymal brain metastases are
eligible. HIV+ pts are considered. Atezolizumab is administered at a fixed dose of 1200 mg in adults or 15 mg/kg (1200 mg
max) in pediatric pts age =2 once every 21 days. Primary objective: determine the objective response rate of atezolizumab
using RECIST v 1.1. Secondary objectives include correlation of response with expression of immune biomarkers (including
PD-1/PD-L1 levels, markers of T cell activation/inhibition and apoptosis biomarkers) in both blood and tumor specimens,
and comparison of RECIST v 1.1 to immune RECIST (iRECIST). Tumor biopsies are collected at baseline, prior to cycle 3
day 1, or at any point where there is evidence of clinical response.

Results: Twenty-four pts have been enrolled as of April 1st, 2019. Median age on study is 33 years (range 13-53); seventeen
pts are of AYA age. Eight pts (8/24, 33%) did not receive prior systemic therapy, with 6 of these pts undergoing surgery
only. Sixteen pts (16/24, 67%) received prior systemic therapy (median 3 lines, range 1-7), including tyrosine kinase
inhibitors, chemotherapy and interferon. Six pts (6/24, 25%) had CNS metastasis, with 2 of these pts treated with resection
only. One pt experienced a complete response (CR) and 10 pts experienced a partial response (PR), with nine of these
responses confirmed; overall RR of 37.5% (9/24 pts) to date. One pt with PR underwent resection of the primary following
resolution of distal disease and remains without evidence of disease. Additionally, one pt with parenchymal CNS disease
had resolution on repeat scan. Eleven (11/24) pts had stable disease (SD). Median time to confirmed response: 4.4 months,
with a variable range (1-16 months). Median duration of confirmed response: 10.9 months (range, 1-21+ months). Twelve
pts remain on study (range 1-23 months), and no pts with CR/PR have progressed. Age and prior lines/types of therapy did
not predict response. Median time on study 8.9 months (range 1-25+ months). Drug-related adverse events during study
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include grade 3 extremity pain, myalgia, rash and fracture (n=1 each). Grade 2 events occurring in =2 pts include: fatigue
(3), fever (2), lymphocyte count decrease (2), and allergic rhinitis (2). No grade 4 or 5 events have been reported. No dose
reductions are permitted on this study, and no patient has been taken off treatment due to toxicity.

Conclusion: Atezolizumab is very well tolerated, with single-agent activity resulting in durable responses.
Additional patients are being accrued to better define the activity and pharmacodynamic biomarkers.
Correlation of responses with immune biomarker analysis in both blood and tumor specimens will be
forthcoming. Given the durable responses noted to date, evaluation of the long term effects of immunotherapy
may be feasible in this trial, which will be important given the young patient demographic of this disease.

Funded by NCI Contract No HHSN261200800001E.
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Paper #67 3212975

THE SYNOVIAL SARCOMA SUBSET ANALYSIS OF THE MULTI-HISTOLOGY PHASE | TRIAL OF ADP-A2M4
(MAGE-A4)

Brian A. Van Tine'; David S. Hong? Dejka Araujo?; Melissa Johnson?®; Jeffrey Clarke*; David Liebner®; Kunle Odunsié;
Anthony Olszanski’; Samik Basu®; Francine Brophy?; Tom Holdich®; Malini lyengar®; Rafael Amado®; Marcus Butler’
"Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA; 2MD Anderson Cancer Center, Houston, TX,
USA; 3Sarah Cannon, Nashville, TN, USA; *Duke University, Durham, NC, USA; °Ohio State University Medical Center,
Columbus, OH, USA; ¢Roswell Park Comprehensive Cancer Center, Buffalo, NY, USA; "Fox Chase Cancer Center,
Philadelphia, PA, USA; éAdaptimmune, Philadelphia, PA, USA; *Princess Margaret Cancer Centre, Toronto, ON, Canada

Objective: This study (NCT03132922) evaluates safety, tolerability, and antitumor activity of ADP-A2M4, genetically
engineered autologous specific peptide enhanced affinity receptor (SPEAR) T-cells directed towards a MAGE-A4 peptide
expressed in the context of HLA-A*02. Here, we report on a subset of patients with synovial sarcoma (SS).

Methods: This is a first-in-human T-cell dose-escalation study; patients are HLA-A*02* (excluding *02:05,
*02:07), have inoperable or metastatic MAGE-A4* disease, and meet eligibility criteria for treatment.
Following apheresis, T-cells are isolated, transduced with MAGE-A4<'%2TCR, and expanded. The lymphodepletion
chemotherapy doses varied, with maximum dose of 30 mg/m?/day fludarabine x 4 days and 1800 mg/m?/day
cyclophosphamide x 2 days. During dose escalation, 3 patients with various tumor types received 0.1 x 107 (£20%), 1 x 107
(range: 0.5 - 1.2 x 10%), or 5 x 107 (range: 1.2 — 6 x 107) transduced cells and were monitored for dose-limiting toxicities
(DLTs). During the ongoing expansion phase, 30 patients (with SS, non-small cell lung cancer, melanoma, myxoid/round cell
liposarcoma, squamous cell head and neck, ovarian, urothelial, gastric or esophageal tumors) are being treated with 1.2 —
10 x 107 transduced cells. Disease is assessed per RECIST v1.1 by CT/MRI at weeks 6, 12, 18, and 24, and every 3 months
for 2 years, then every 6 months or until disease progression. Correlative studies investigate transduced cell persistence,
phenotype, and function, and serum and tumor microenvironment factors.

Results: No DLTs were reported during the dose escalation phase. Ten patients with SS have been treated in cohort 3 and
the expansion phase (data cut-off 16May19). Six patients are male, and 4 are female. The median age is 51 (range: 31 - 76).
Median T-cell dose was 9.7 x 107 (range: 4.49 - 9.98 x 10°). Median peak cell expansion was 226,368.3 vector copies/mg
DNA (range: 19,385.7 — 324,728.9). The most frequent AEs (occurring in 240% of patients) were leukopenia, neutropenia,
cytokine release syndrome (CRS), lymphopenia, pyrexia, fatigue, nausea, diarrhea, sinus tachycardia/tachycardia, anemia,
dyspnea, rash, and thrombocytopenia. The AEs > grade 3 assessed by investigators as related to T-cells include CRS,
febrile neutropenia, hypophosphatemia, influenza-like illness, pancytopenia, rash, sepsis, and thrombocytopenia; each
occurred in one patient. Serious AEs that were reported as T-cell-related include CRS (4 patients), pancytopenia (1), pyrexia
(1), sepsis (1), and thrombocytopenia (1). Other reported SAEs include dyspnea (1), neutropenia (1), pustular rash (1), and
supraventricular tachycardia (1). To date there have been 4 partial responses (-86%, -54%, -45%, -31%) in ADP-A2M4-
treated patients with SS. Best overall response (BOR) was stable disease in 5 patients (-27%, -21%, -18%, -15%, +12%), and
4 of these patients continue on study. BOR was progressive disease in 1 patient. Progression-free survival will be reported
at the time of presentation. Ex vivo analysis from one patient’s transduced cells from peripheral blood and tumor showed
cells were cytolytic and activated in an antigen-specific manner.

Conclusion: ADP-A2M4 induced clinical responses in pts with SS. Transduced T-cells expand upon exposure to antigen
and are functional. Updated data from this ongoing study will be presented.
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Paper #68 3255157

IMMUNOSARC: A COLLABORATIVE SPANISH (GEIS) AND ITALIAN (ISG) SARCOMA GROUPS PHASE I/l TRIAL OF
SUNITINIB PLUS NIVOLUMAB IN ADVANCED SOFT TISSUE AND BONE SARCOMAS: RESULTS OF THE PHASE Il
SOFT TISSUE SARCOMA COHORT

Javier Martin-Broto'; Nadia Hindi'; Giovanni Grignani?; Javier Martinez-Trufero®; Andres Redondo?; Claudia Valverde®;
Antonio Lépez Pousa®; Silvia Stacchiotti’; Emanuela Palmerini®; Enrique de Alava’; David d. Moura'®;

Herminia Perez-Vega''; Paola Collini’; Irene Otero'?; Patricio Ledesma'®; Emanuela Marchesi'*; Lorenzo D’Ambrosio?;
Jose A Lopez-Martin'

"Medical Oncology, Hospital Universitario Virgen del Rocio/Instituto de Biomedicina de Sevilla (IBIS), Seville, Spain;
2Medical Oncology, Candiolo Cancer Institute, Turin, Italy; *Medical Oncology, Hospital Universitario Miguel Servet,
Zaragoza, Spain; *Medical Oncology, Hospital Universitario La Paz- IdiPAZ, Madrid, Spain; *Medical Oncology, Hospital
Vall d’'Hebron, Barcelona, Spain; ‘Medical Oncology, Hospital Sant Pau, Barcelona, Spain; ’Istituto Nazionale dei
Tumori, Milan, Italy; 8Istituto Ortopedico Rizzoli, Bologna, Italy; *Pathology, Hospital Universitario Virgen del Rocio,
Seville, Spain; "Institute of Biomedicine of Sevilla (IBiS, HUVR, CSIC, University of Sevilla, Seville, Spain; '"Radiology,
Hospital Universitario Virgen del Rocio, Seville, Spain; ?Medical Oncology, Hospital Universitario Doce de Octubre,
Madrid, Spain; *Sofpromed, Palma de Mallorca, Spain; "Italian Sarcoma Group, Bologna, Italy

Objective: Disruption of angiogenesis could enhance the efficacy of immune-based cancer therapies. The combination of
sunitinib (SU) and nivolumab (NI) showed to be safe in the phase | part of IMMUNOSARC study. Here we report the results
of the phase Il part of the combination of SU-NI in the advanced soft-tissue sarcoma (STS) cohort.

Methods: Pretreated progressing patients (pts), ECOG 0-1 and diagnosed with undifferentiated pleomorphic sarcoma
(UPS), synovial sarcoma (SS), clear cell sarcoma (CCS), angiosarcoma (AS), epithelioid hemangioendothelioma (EH), solitary
fibrous tumor (SFT), epithelioid sarcoma (ES), extraskeletal myxoid chondrosarcoma (ECM), or alveolar soft part sarcoma
(ASPS) were eligible. SU was given as induction at 37.5 mg/d for the first 14 days and then reduced to 25mg/d continuously.
NI was administered at 3 mg/Kg every 2 weeks from week 3. SU-NI were maintained up to progression or intolerance.
Primary efficacy end-point was progression-free survival rate (PFSR) at 6 months (mos) based on RECIST 1.1. The trial would
be considered positive if 6m-PFSR> 15%. Secondary end-points included overall survival (OS), objective response rate
(ORR) by RECIST 1.1 and CHOI, and toxicity.

Results: From Nov 2017 to Dec 2018, 50 eligible pts were included in 8 centers:(M/F 30/20), median age 45y (19-77).
Diagnosis was: SS in 9 (18%), CCS in 7 (14%), SFT in 7 (14%), UPS in 6 (12%), ES in 6 (12%), AS in 5 (10%), ECM in 4 (8%),
ASPS in 3 (6%) and other in 3 (6%). With a median FU of 6.1 m (0.1+-13), 23 pts (46%) had a RECIST progression and 9
pts (18%) have died. Median PFS was 5.9 mos (95% IC 2.7-9.1) and median OS has not been reached. Based on local
evaluation, PFSR at 3 and 6 m were 69% and 50%, respectively and OS at 3 and 6 m were 86% and 77%. Based on central
radiological review, there were 1 CR (2%), 4 PR (9%), 28 SD (61%, 11 of them showing shrinkage) and 13 PD (28%) according
to RECIST (46 evaluable pts). RECIST responses were seen in AS (2), ECM, SS and ASPS (1 each). By CHOI (37 evaluable
pts), there were 24 PR (64.8%), 9 SD (24.3%) and 4 PD (10.8%). 8/46 evaluable pts had previously received antiangiogenics.
Most relevant G3/4 toxicities were: AST increase 6 (11.8%), ALT increase 5 (9.8%), neutropenia 5 (9.8%), fatigue 3 (5,9%),
thrombocytopenia, diarrhea, renal function impairment 2 (3.9%) patients each. There were no toxic deaths.

Conclusion: The trial met its primary endpoint.SU-NI is an active combination for the treatment of advanced selected

STS patients, with 50% of patients free from progression at 6m. Further exploration of immunomodulatory strategies are
warranted in selected sarcomas subtypes.
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Paper #69 3255439

MOLECULAR ANALYSIS OF ARCHIVAL INFLAMMATORY MYOFIBROBLASTIC TUMOR TISSUE SAMPLES FROM
EORTC 90101 “CREATE” AND CORRELATION WITH RESPONSE TO CRIZOTINIB

Che-Jui Lee’; Patrick Schéffski?; Elodie Modave®; Bram Boeckx?; Diether Lambrechts®; Jozef Sufliarsky?;

Hans Gelderblom®; Jean-Yves Blay®; Agnieszka Wozniak’

'Department of Oncology, KU Leuven, Leuven, Belgium; 2Department of General Medical Oncology and Department
of Oncology, UZ Leuven and KU Leuven, Leuven, Belgium; 3VIB Center for Cancer Biology and Department of Human
Genetics, VIB and KU Leuven, Leuven, Belgium; “National Cancer Institute, Bratislava, Slovakia; *Department of Medical
Oncology, Leiden University Medical Center, Leiden, Netherlands; ¢{Department of Medical Oncology, Centre Léon
Bérard/Université Claude Bernard Lyon Institute, Lyon, France

Objective: Approximately 50% of inflammatory myofibroblastic tumors (IMFT) harbor rearrangements of anaplastic
lymphoma kinase (ALK), the most common driver in this rare tumor type. A number of other genetic alterations have
been described in individual patients (Antonescu et al. Am J Surg Pathol. 2015(7):957-967). EORTC 90101 “CREATE" is
the only prospective, disease-specific Phase 2 clinical trial performed in IMFT so far (Schoffski et al. Lancet Respir Med.
2018(6):431-41). High anti-tumor activity was seen with the ALK-inhibitor crizotinib in ALK-rearranged IMFTs, but the trial
results suggested that other molecular events may correlate with sensitivity to this agent. We performed an in-depth
molecular analysis of archival tumor material from patients included in CREATE with the aim to identify other genetic
alterations.

Methods: DNA was isolated from archival IMFT tissue (primary tumor, local relapse or metastatic lesion). Samples were
sequenced using lllumina HiSeq 4000. Shallow sequencing and GISTIC (genomic identification of significant targets
in cancer) were performed to identify regions of the genome that are significantly amplified or deleted. Whole-exome
sequencing was performed to assess the mutational landscape. Mutations affecting Cancer Consensus Genes (CCGs) were
analyzed further. Survival analysis with Kaplan-Meier estimates and comparison with log-rank test were used to assess the
correlation between molecular findings and clinical outcome of patients. Statistical analysis was performed using GraphPad
Prism v7 and p values <0.05 were considered significant.

Results: In 24 IMFTs analyzed, the most common whole arm copy number losses were: 22q (58% of cases), 16p (33%),
16q (29%), 13q (29%), 199 (29%), 19p (25%), 6p (25%), 6q (21%) and 18q (21%). Loss of chromosome 19 was found
to be associated with shorter progression-free survival in patients receiving crizotinib (p = 0.008). Moreover, 2p21
(including EPAST, SIX2, EML4 from the CCG set) was frequently amplified (in 54% of cases), while recurrent losses were
observed at 22912.3 (71%, I1SX), 7q36.3 (54%, MNX1), 1p36.32 (50%, RPL22, SKI, TNFRSF14, CAMTA1, PRDM16),
8p23.3 (50%, ARHGEF10), 10926.3 (54%, MGMT, DUX4), 12924.33 (46%, POLE), and 11913.4 (33%, CCNDT). No
significant correlations were found between focal copy number alterations and response to crizotinib. A complex
pattern of genetic rearrangements involving chromosome 2 was identified in two ALK-rearranged cases. This is likely
consistent with chromothripsis, a form of genomic instability which promotes cancer development and affects therapy.
Whole exome sequencing was done in 22 cases with an average of 392 (range 212-766) alterations per sample. When
considering non-synonymous mutations in CCG, a total of 178 mutations were identified, affecting 143 genes with the
average of 7 (range 7-35) per case. In one ALK-negative case a substitution in ALK was identified (p.N571K), previously
described in a single esophageal squamous cell carcinoma (COSMIC v.89). This mutation is considered as damaging
by PolyPhen v.2 (http://genetics.bwh.harvard.edu/pph2). Mutations in 31 CCGs were identified in >2 samples and were
mainly related to DNA damage and repair mechanisms, Wnt and RB-p53 signaling, and RTK-RAS-PI3K.

Conclusion: We identified multiple molecular alterations in archival tumor material from IMFT and provide further insight

in the molecular profile of this ultra-rare malignancy, which may potentially lead to the identification of novel targets for
treatment.

128



Oral Presentations — Saturday, 16 November, 2019

5:00 pm - 6:00 pm - SESSION 15 -
Challenges in MPNST and NF1

Paper #70 3327498

CHALLENGES IN THE DIAGNOSIS OF NF1-MPNSTS: PATHOLOGY PERSPECTIVE
Alexander J. Lazar

The University of Texas MD Anderson Cancer Center, Houston, TX, USA

The diagnosis of malignant peripheral nerve sheath tumor (MPNST) is challenging, particularly in patients who do not have
neurofibromatosis type 1 (NF1). New immunohistochemical tools (H3K27me3) and additional genomic features (NF1,
CDKN2A, TP53, and PRC2 complex status) are assisting to better define pathogenesis and can be diagnostically informative
within the appropriate context. In NF1 patients, there is an array of neoplasms that exist in the diagnostic space between
a simple deep / plexiform neurofibroma and MPNST—these exceed the diagnostic criteria of the former, but fall short
of those of the latter. The proposed nomenclature, diagnostic criteria and clinical significance of these will be discussed
from a recent consensus paper produced with the involvement of both soft tissue pathologists and neuropathologists. By
attending this session, you will gain an understanding of our current state of knowledge in the diagnosis of MPNST and
related peripheral nerve sheath tumors seen in NF1 patients.
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Paper #71 3253627

GENOMICS OF MPNST (GEM) CONSORTIUM: IN-DEPTH GENOMIC CHARACTERIZATION OF NF1-ASSOCIATED
AND SPORADIC MPNSTS

Angela Hirbe, MD, PhD’; Isidro Ciriano-Cortes?; Nischalan Pillay?; Matija Snuderl*; Alyaa Al-lbraheemi®; Marilyn Buié;
Brendan Dickson’; James Gusellaé; Jesse Hart’; Kevin B. Jones'®; Justin Jordan®; Raymond Kim’; Daniel Lindsay?;
Yoshihiro Nishida''; Katherine Piculell’; Diane Shao®; Nicole J. Ullrich>; Xia Wang®; Peter Park'?; Adrienne Flanagan3;
David T. Miller®

"Medical Oncology, Washington University in St. Louis, St. Louis, MO, USA; 2European Bioinformatics Institute,
Cambridge, United Kingdom; 3Royal National Orthopaedic Hospital and University College London Cancer Institute,
London, United Kingdom; “New York University, New York, NY, USA; *Boston Children’s Hospital, Boston, MA, USA;
SMoffitt Cancer Center, Tampa, FL, USA; "Mount Sinai Hospital, Toronto, ON, Canada; 8Massachusetts General Hospital,
Boston, MA, USA; °Lifespan, Providence, RI, USA; "’Huntsman Cancer Institute, Salt Lake City, UT, USA;

""Nagoya University, Nagoya, Japan; '?Harvard Center for Biomedical Informatics, Boston, MA, USA

Background: Malignant Peripheral Nerve Sheath Tumors (MPNSTs) are aggressive sarcomas affecting 8-13% of individuals
with Neurofibromatosis Type 1 (NF1) with no effective treatment. We hypothesize that high-depth multi-omic characterization
of a large tumor set correlated with annotated clinical data, will identify clinically useful distinct tumor subsets.

Methods: We established an international consortium and collected 85 fresh frozen (FF) MPNSTs (~70% NF1-related).
Whole-genome sequencing (WGS; FF tumor at 80x and matched germline DNA at 30x), RNAseq matched to normal
peripheral nerve tissue, and MethylationEPIC 850k microarray data will be processed by uniform protocols.

Results: We anticipate a high degree of genomic complexity based on pilot data allowing MPNST classification into
subgroups based on recurrent alterations. Our high-depth comprehensive profiling, adds to prior efforts by providing
increased power to detect subclonal alterations. Tumor subset analysis will also be performed on RNAseq and epigenetic
datasets.

Conclusions: This Consortium-based MPNST study provides the most comprehensive assessment of this genomically
complex tumor type at the genomic, epigenomic and transcriptomic levels. Our ongoing efforts include highly detailed
pathology characterization through tissue microarray with incorporation of histologic, genomic, and clinical data to improve
clinical diagnosis, prognostication, and development of effective medical treatments. Summary data will be made available
through a publicly accessible instance of cBioPortal.

Support: Anonymous gift to the NF Research Initiative at Boston Children’s Hospital
Abstract submitted on behalf of the Genomics of MPNST (GeM) Consortium (www.nfresearch-childrens.org)
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Paper #72 3316611

CLINICAL TRIALS FOR MPNST: LESSONS LEARNED
AeRang Kim, MD, PhD

Children’s National Medical Center, Washington, DC, USA

MMPNST are aggressive soft tissue sarcoma associated with dismal clinical outcomes. The risk of MPNST is increased
dramatically in individuals with Neurofibromatosis Type 1. Based on limited treatment options and high mortality, there
is clearly a need for more effective medical treatments for patients with MPNST. While the clinical outcome or effective
therapies have not changed substantially over the past two decades, knowledge of the biological pathways at work in
MPNST have greatly expanded. These insights along with advances in preclinical models and increasing pipeline of
agents for cancer therapy have shaped the development of clinical trials for this rare malignancy. Past clinical trials of
investigational agents in MPNST have failed to demonstrate efficacy, but many lessons have been learned. Clinical trials
in this rare disease are feasible with rapid accrual and execution through clinical trials consortia efforts. These trials give
insight into future design and development of new therapeutic and preventative approaches for MPNST both at the bench
and clinics.
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CURRENT STATUS OF MANAGEMENT FOR NF1-MPNST IN JAPAN

Yoshihiro Nishida'?; Kunihiro lkuta?3; Maki Morikawa®; Norio Ozaki'*; Hiroshi Urawaka®; Akira Kawai?; Takafumi Ueda’;
Hideyuki Saya®; Naoki Ishiguro?

'Department of Rehabilitation Medicine, Nagoya University Hospital; 2Department of Orthopaedic Surgery, Nagoya
University Graduate School and School of Medicine; 3Medical Genomics Center, Nagoya University Hospital;
*Department of Psychiatry, Nagoya University Graduate School and School of Medicine; *Department of Medical
Oncology, Nagoya University Graduate School and School of Medicine; ‘Department of Musculoskeletal Oncology,
National Cancer Center Hospital; "Department of Orthopaedic Surgery, Osaka National Hospital; 8Division of Gene
Regulation, Institute for Advanced Medical Research, Keio University School of Medicine

Background: Malignant peripheral nerve sheath tumors (MPNST) is commonly a high-grade sarcoma, and half of MPNST
arises in neurofibromatosis type-1 (NF1) patients, particularly in pre-existing plexiform neurofibroma. MPNST has chemo-
resistant property, resulting in dismal prognosis despite a radical resection with or without radiotherapy. Given that not a
few MPNST patients with neurofibromatosis type-1 (NF1) were not recognized until the size of tumor becomes too large.
In order to detect tumors early, and perform early surgery, it is necessary to construct an efficient medical care system for
NF1 patients. For MPNST, one of the very rare malignant neoplasms, no effective anticancer drug has been developed
yet. Recently, various molecular targeted drugs have been developed. The aim of this presentation is to introduce the
established multidisciplinary system to care NF-1 patients in Japan, particularly focused on the early detection of MPNST
or precursors of MPNST. In addition, we introduced the ongoing phase Il study of pazopanib for patients with advanced
MPNST.

Methods: In 2009, The Japanese Society of Recklinghausen Disease was established for the purpose of multidisciplinary
medical care and research for NF1. Academic activities have been promoting for the purpose of improving the quality
of medical care and research for medical professionals involved in NF1, particularly MPNST medical care. In Nagoya
University, in-hospital NF1 clinical care network was established, and a multidisciplinary care started from January, 2014.
From the perspective of musculoskeletal oncologists, whole body MRI has been performed on all NF1 cases in order to
comprehensively investigate deep neurofibroma, and MPNST precursor lesions, which is now being called as atypical
neurofibromatous neoplasms of uncertain biologic potential (ANNUBP). Regarding the phase Il clinical trial of pazopanib
for MPNST, 11 institutions participated in this trial. Primary endpoint was set as clinical benefit (non-PD) rate at 12-week.

Results: Annual meeting of The Japan Society of Recklinghausen Disease has already been held 10 times. In the annual
meeting, the contents of the international MPNST consensus meeting, which was held at the NIH in 2016, were introduced,
so that the state-of-the-art contents of MPNST medical care are made known to physicians. A total of 152 patients were
enrolled in-hospital clinical network for NF1 in Nagoya University Hospital until March 2018. whole-body MRI revealed
not only plexiform neurofibroma, also distinct nodular lesion, which is a possible precursor lesion (ANNUBP) of MPNST.
Prospectively, these lesions are now being actively removed. In total, ten patients of advanced MPNST were included in
Phase Il clinical trial of pazopanib, and the primary endpoint is now being analyzed.

Discussion and Conclusions: The construction of an effective medical care system will lead to early detection and early
treatment of MPNST, particularly focusing on the precursor lesions, ANNUBP. Multicenter prospective clinical trials are
essential for this rare cancer, MPNST. International collaboration for medical care and research is required to provide better
medical care to patients with NF1, particularly MPNST.
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Objective: Cancer cachexia is a wasting syndrome that affects up to 50% of cancer patients. It is defined as weight
loss 25% over 6 months and characterized by muscle atrophy, fatigue, and anorexia that are refractory to nutritional
supplementation. Sarcoma describes a diverse group of malignancies arising from the connective tissues and is often
related to musculoskeletal impairment. Sarcoma patients are uniquely susceptible to cachexia given its origins in the
musculoskeletal system, but little is known regarding the underlying mechanisms of sarcoma-associated cachexia (SAC).
Our previous research suggests that sarcoma cells contribute to SAC via dysregulation of muscle stem cell homeostasis
by abnormal Notch signaling. We hypothesized that 1) cachectic patient sarcoma samples would display upregulation of
genes in the Notch signaling pathway compared with non-cachectic patient sarcoma samples and 2) that cachectic sarcoma
patient samples would inhibit the differentiation of muscle-derived stem cells (MDSC), which is a potential mechanism for
muscle atrophy.

Methods: After University of Pittsburgh IRB approval, sarcoma patient weights were collected from 6 months pre and post
surgery. Linear regression was performed to evaluate weight loss. According to the definition of cachexia (weight loss over
émo = 5%), sarcoma samples were classified into either the cachexia group or the non-cachexia group. Twelve cachectic
and ten non-cachectic patients were selected. The sarcoma samples were minced and enzymatically digested using a
human tumor dissociation kit. Primary cell populations were cultured until cells reached 80-90% confluence. Cells were
then harvested and cryopreserved. RT-gPCR was performed to evaluate the expressions of Notch pathway factors (DLL1,
JAG1, Notch1, Notch3, Hes1) from primary tumors, tumor cell cultures, and muscle-derived stem cells (MDSCs). Data were
normalized to the geometric mean of multiple internal control genes. Relative expression of MRNA was normalized to the
non-cachectic group. The co-culture system was composed of MDSCs cultured in the lower chamber of a transwell plate
and primary sarcoma cells in the upper chamber. After proliferation for 2 days and differentiation for 4 days, MDSCs were
stained for f-MHC and DAPI (nuclear stain) to quantify fusion index and undergo RNA extraction. Data were analyzed using
Mann-Whitney U test and presented as Mean + SD. Statistical difference was defined by p < 0.05.

Results: There were significantly greater gene expression levels of Notch1 and Notch3 in fresh tumors from the cachexia
group (Figure 1A). Gene expression levels of Jagged1, Notch1 and Notch3 were significantly increased in primary cultured
cells from the cachexia group (Figure 1B). MDSCs co-cultured with primary sarcoma cells from both the cachexia and
non-cachexia groups showed decreased fusion indices, increased Notch pathway gene expressions, and increased Pax7
expressions (Figure 2). Interestingly, we also observed a statistically significant (p=0.0083) association of metastatic disease
among the cachectic patients compared with the non-cachectic patients (Table 1).

Conclusion: Upregulation of the Notch signaling pathway is associated with SAC. Sarcoma cells from both cachectic
and non-cachectic patients may elaborate factors and affect pathways that inhibit muscle differentiation independent
of the Notch pathway. Further investigation is required to determine what these as yet undetermined factors might be,
and if Notch inhibition is an effective strategy against SAC. Finally, the possible relationship between SAC and sarcoma
metastasis must further be explored.

Table 1. Patient characteristics

Cachexia (n=12) Non-cachexia (n=10) p-value
Age, median (range) 50.5 (14, 72) 61 (42,78) 0.1741
Sex
Male (%) 8 (67) 6 (60) >0.9999
Female (%) 4 (33) 4 (40)
Weight change% (Mean = SD) -13.22 + 5.559 3.874 = 6.677 <0.0001
Metastasis (%) 10 (83) 2 (20) 0.0083
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Figure 1. Notch signaling pathway was upregulated in the cachexia group. A) Gene expression levels of Notch1 and

Notch3 were increased in the tumors from cachexia group. B) Increased JAG1, Notch1 and Notch3 were maintained in

primary cell culture of cachectic tumors. Mann-Whitney test, p<0.05.
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Figure 2. Cachectic and non-cachectic sarcoma primary cells inhibited muscle differentiation and upregulated
Notch pathway and Pax7 in MDSCs. A) Schematic figure showing co-culture experimental design.

MDSCs were co-cultured with cachectic, non-cachectic primary tumor cells or MDSCs (control group). B)
Immunofluorescence images of MDSCs after co-culture (100x). C) MDSCs co-cultured with both cachectic

and non-cachectic sarcoma primary cells showed decreased fusion index. D) Notch pathway and Pax7 were
upregulated in MDSCs co-cultured with either cachexia (n=8) or non-cachexia (n=6) primary cells. All treatment
groups were performed in triplicate.
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Objective: Soft tissue sarcomas (STS) are a diverse group of mesenchymal tumors with over 50 histologically distinct
subtypes. Undifferentiated pleomorphic sarcoma (UPS), leiomyosarcoma (LMS) and liposarcoma (LPS), are three common
types and comprise >50% of adult sarcoma. Current treatment includes chemotherapy, radiation and/or surgery, and
survival rates remain largely unchanged in the last decade. Since the main patterns of failure are metastatic disease and
multifocal local recurrence, development of more efficacious systemic therapy is essential to improve disease outcomes. To
identify novel therapies for sarcoma that are effective and potentially less toxic, we screened patient derived cell lines with
>3,300 compounds and identified that UPS cells were exquisitely sensitive to statins (simvastatin and pitavastatin). Statins
inhibit the rate limiting enzyme in the mevalonate (MVA) pathway, HMGCR - critical for the production of cholesterol and
other metabolites needed for post-translational modifications. Cancer cells can exploit this pathway through PI3K/mTOR
signaling to enhance proliferation and survival. The use of statins as an anticancer agent has been tested in other solid
tumors, however to date it has not been investigated in sarcoma. Thus, goals of our study are to define the mechanism(s)
responsible for statin sensitivity in UPS and determine if LMS and/or LPS are also statin sensitive.

Methods: Hit validation with EC, curves confirmed that both UPS and LMS, but not LPS, are sensitive to statins. To
investigate the mechanism of action of statins in sarcoma cell lines, we performed immunoblots and gPCR. To analyze if
simvastatin could be successfully combined with doxorubicin, the current standard of care, as a future therapeutic strategy,
we performed a BLISS analysis, which demonstrated that these two agents are synergistic in vitro. To determine the
best route of administration of simvastatin in vivo, we performed a pharmacokinetic study to ensure that simvastatin is
bioavailable.

Results: To assess the activity of simvastatin in MVA pathway inhibition, the expression level of key components, such
as HMGCR and INSIG1, were measured in UPS and LMS cell lines, which indicated an intact positive feedback response
after statin treatment. To determine if dysregulation of the PI3K/mTOR pathway renders sarcoma cells statin sensitive,
we assayed the activity of downstream effectors of PI3K/mTOR. In UPS, we found a decrease in phosphorylation of AKT
and 4EBP1, indicating that simvastatin dysregulates PI3K/mTOR signaling. We are currently investigating if PI3K/mTOR
signaling is similarly dysregulated in LMS cell lines to determine if this is a candidate mechanism of simvastatin sensitivity.
Finally, as our laboratory has a panel of UPS and LMS xenografts, we are currently investigating if statin inhibition is an
effective therapy in vivo and mechanistically dissecting the basis for tumor growth inhibition. During the pharmacokinetic
study we treated mice for 5 days via oral gavage (n=5) or intraperitoneal injections (IP) (n=>5), and found that simvastatin is
present in the tumors treated by IP injections but not gavage. Thus, in our pre-clinical murine studies, we are administering
simvastatin by IP injection alone and in combination with doxorubicin to assess efficacy and toxicity.

Conclusion: Taken together, we report the promising finding that primary UPS and LMS cells are highly sensitive to
simvastatin. This work suggests that two common high-grade sarcomas rely on metabolic reprogramming to support the
increased energy demand and proliferation through the PI3K/mTOR pathway. Simvastatin, a repurposed and well tolerated
drug, is able to inhibit this process which may lead to treating sarcomas with this novel therapy. Future studies will focus on
elucidating connections between major metabolic pathways and preclinical drug studies of UPS, LMS, and other sensitive
sarcoma models.
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Objective: Mitochondria are the places for the energy production of the cells, while reactive oxygen species (ROS) are
also produced alongside of the ATP production. In recent years, it has been reported that cancer stem cells metabolize
predominantly through oxidative phosphorylation (OXPHOS) rather than glycolysis in certain cancer cells. Targetin